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Thank you for choosing this Mitsubishi Inverter.

This Instruction Manual provides instructions for advanced use of the FR-D700 series inverters.
Incorrect handling might cause an unexpected fault. Before using the inverter, always read this instruction manual
and the Installation Guideline [IB-0600367ENG] packed with the product carefully to use the equipment to its

optimum performance.

1. Electric Shock Prevention

This section is specifically about safety matters

Do not attempt to install, operate, maintain or inspect the
inverter until you have read through the Instruction Manual
and appended documents carefully and can use the
equipment correctly. Do not use this product until you have
a full knowledge of the equipment, safety information and
instructions.

In this Instruction Manual, the safety instruction levels are
classified into "WARNING" and "CAUTION".

Assumes that incorrect handling may
‘AWARNING l cause hazardous conditions, resulting

in death or severe injury.

Assumes that incorrect handling ma
[ACAUTION | 9 may

cause hazardous conditions, resulting
in medium or slight injury, or may
cause physical damage only.

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

AWARNING

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

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

® Even if power is OFF, do not remove the front cover
except for wiring or periodic inspection. You may access
the charged inverter circuits and get an electric shock.

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

® This inverter must be earthed (grounded). Earthing
(grounding) must conform to the requirements of national
and local safety regulations and electrical code. (NEC
section 250, IEC 536 class 1 and other applicable
standards)
Use an neutral-point earthed (grounded) power supply for
400V class inverter in compliance with EN standard.

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

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

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

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

® Do not change the cooling fan while power is ON. It is
dangerous to change the cooling fan while power is ON.

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

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

2. Fire Prevention

A CAUTION

@ Install the inverter on a nonflammable wall without holes
(so that nobody can touch the inverter heatsink on the rear
side, etc.). Mounting it to or near flammable material can
cause a fire.

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

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

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




3.Injury Prevention

(3) Trial run

ACAUTION

A\ CAUTION

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

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

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

® While power is ON or for some time after power-OFF, do
not touch the inverter since the inverter will be extremely
hot. Doing so can cause burns.

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

(4) Usage

AWARNING

4. Additional Instructions

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

(1) Transportation and mounting

A\ CAUTION

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

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

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

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

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

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

® Check the inverter mounting orientation is correct.

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

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

® Use the inverter under the following environmental

conditions: Otherwise, the inverter may be damaged.
Surrounding

air -10°C to +50°C (14°F to 122°F) (non-freezing)
temperature
Ambient 90%RH or less (non-condensing)
humidity o 9

£ | Storage o oG (-4° oF) *

g temperature -20°C to +65°C (-4°F to 149°F) *1

c n

o Indoors (free from corrosive gas, flammable gas,

5 | Atmosphere | o ist, dust and dirt)

b Maximum 1000m (3280.80feet) above sea level for

standard operation. After that derate by 3% for

Altitude/ every extra 500m (1640.40feet) up to 2500m
vibration (8202feet) (91%).

5.9m/s2 or less at 10 to 55Hz (directions of X, Y, Z
axes)

*1 Temperature applicable for a short time, e.g. in transit.

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

® Since pressing key may not stop output depending

on the function setting status, provide a circuit and switch
separately to make an emergency stop (power OFF,
mechanical brake operation for emergency stop, etc).

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

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

@ Do not modify the equipment.

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

M CAUTION

(2) Wiring

A CAUTION

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

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

® 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.

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

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

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

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

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

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

® In addition to the inverter’s holding function, install a
holding device to ensure safety.

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

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

static electricity from your body.




(5) Emergency stop

ACAUTION

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

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

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

(6) Maintenance, inspection and parts replacement

A\ CAUTION

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

(7) Disposal

ACAUTION

® Treat as industrial waste.

General instruction |

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




CONTENTS
1 OUTLINE 1

1.1 Product checking and parts identification.......ccccccicissssnsesssnnssnnnnnn 2
1-2 Inverter and peripheral devices----IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII3
1.2.1  PerPNEral ABVICES ...ttt e e e e sttt e e e ettt e e e e anbeeeeeesnbeeeeesnraeeeaens 4

1.3 Removal and reinstallation of the COVer .ccccamiiiiimmmmmsnnnnnnnssnnsnnnnnnnnnnnnn 3

1.3.1 [T g1 A T0 1V 7= TR 5

RS T2 VAT T4 T T oo = USSP 7

1.4 Installation of the inverter and enclosure design....cccccussmnmnnsnnnnnea: 8

1.41 Inverter iINStallation ENVIFONMENT...... oottt e e e et e e e e e eaae e e eaaaas 8

1.4.2 Cooling system types for inverter ENCIOSUIE............ooiiiiiiiiiiiiiie e 10

L [ AV o =T ol o] F= Tt =T 31T o | SRR 11

2 WIRING 13
2-1 wiringIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIllIllllllllllllllllllllllllllllllllllllIIIIIIIIIIIIIIIIIIIIIIIIIII 14
211 Terminal CONNECLION QIAGIAM ......c.uiiiiiiiiiiie e e e e e e e e e eeeaaaeeeessssentraeeaeeeaeeeannnnnns 14

2.2 Main circuit terminal specifications.......cccceermmsnsnnssnsansssnsansnsnnnsnnss 19

2.2.1 Specification of main circuit terminal ..o 15
2.2.2 Terminal arrangement of the main circuit terminal, power supply and the motor wiring............... 15
2.2.3 Cables and wiring [€NGh ... e e e 17

2!3 control circuit speCifications SN NSNS EEE NN NN NSNS ENENNE NN EEEEEEEE 20

2.3.1  Control CIrcUit terMINAL...........ooiiiiiie ettt e e st e e e e et e e e e aneeeeee e ans 20
2.3.2 Changing the CONrOl [OGIC .......cciiiiiiiieii ettt e ettt e e e st e e e e st e e e snbeeeeaenans 22
2.3.3  Wiring of CONErOl CirCUIL .......oooie et e e e e e e e e e e e e e e e annennes 24
2.3.4  WIrNG INSIIUCTIONS ...ttt e ettt e e e e e e e e e ettt e e e e e e e e e e e e s annnnesaeeeeaeeaeeaaannnns 27
2.3.5 Connection t0 the PU CONNECLON............uiiiiiiiiiiie e e e e e e e e 28

2!4 connection Of stand-alone option unit SN SN NN NN NN NN EEEEEEEE 30

2.4.1 Connection of a dedicated external brake resistor
(MRS type, MYS type, FR-ABR) (FR-D720-025 or more, FR-D740-012 or more, FR-D720S-025 or

MOre, FR-D710W-025 OF MOIE).....cci ettt et ettt e e e e e e e s e e sttt e e e e e eaeeeessesnnsanneneeeees 30

2.4.2 Connection of the brake unit (FR-BUZ2) ... 32

2.4.3 Connection of the high power factor converter (FR-HC) ..., 33

2.4.4  Connection of the power regeneration common converter (FR-CV) .........cccoiiiiiiicns 34

245 Connection of @ DC reactor (FR-HEL)........coooiiiiiiiiie e 34

3 PRECAUTIONS FOR USE OF THE INVERTER 35




3.1 EMC and leakage currents ......ccuccescsssssssssssssssssnssssssssnnssnssnssnnsnnnnnnsns 30

3.1.1  Leakage currents and COUNTEIMEASUIES .........ccciiiiuiiiieeiiiiiie e e eiee e e e itee e e st e e e e et e e e s nee e e e e nneee 36
3.1.2  EMOC MEASUIES ...ttt ettt e e et e e e e et e e e e s bbbt e e e e enbbe e e e e annbe e e eanbe e e e e enneas 38
3.1.3  Power SUPPIY NArMONICS ......ooiiiiiiiie e et e e et e e e neee e e s 40

3.2 Installation of power factor improving reactor .......ccccecmssssnnsnnananes 44

3.3 Power-off and magnetic contactor (MC)........cccecmcmmmmmnssnmsnnssnnsnsnnns 42

3-4 Inverter-driven 4oov class motor EEEEEEEESEEEEEE SN NEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE 43
3-5 Precautions for use Of the inverterllllllllllllllllllllllllllllllllllllllllllllllllll 44

3.6 Failsafe of the system which uses the inverter .........cccueciineescneneas 46

4 PARAMETERS 49

4.1 Operation panel .....c.ccccecicirsnims s s sas s ssnsssnssnsssnsansnnssnsnnnss 90

4.1.1  Names and functions of the operation panel...............oi e, 50
4.1.2 Basic operation (factory SEtNG) .......ccoiiuiiiiiiiiiiii e 51
4.1.3 Easy operation mode setting (easy setting MOde) .........cooociiiiiiiiiiiii i 52
4.1.4 Change the parameter Setting ValUe ...........ooouiiiiiiiiiiii e 53
415 Setting dial PUSK . ...t e e e e e e e e e e e nne 53

4-2 Parameter Iist EEEEEEEEEEEEEEEEEEEE NN SN EE NS NN SN NSNS SN EEEEEEEEEE NN EEEEEEEEEEEEEEEEEE 54

421 o= T =10 AT (=] L1 T 54

4.3 Adjust the output torque (current) of the motor.......ccceceeeeemnnensananes 741

4.3.1  Manual torque boost (Pr. 0, Pr. 46) ........eeiiiiiiiiie e e e 71
4.3.2 Large starting torque and low speed torque are necessary (General-purpose magnetic flux vector

(oo) o) (o I d A TR <10 ) R 73
4.3.3  Slip compensation (Pr. 245 10 Pr. 247 ) ... oot 76
4.3.4  Stall prevention operation (Pr. 22, Pr. 23, Pr. 48, Pr. 66, Pr. 156, Pr. 157) ..., 77

4-4 Limit the output frequencyllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll 81

441  Maximum/minimum frequency (Pr. 1, Pr. 2, Pr. 18) ..o 81
4.4.2 Avoid mechanical resonance points (frequency jumps) (Pr. 31 o Pr. 36)......ccccooviiieiiiineeeee 82

4-5 set VIF pattemlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll 83

451 Base frequency, voltage (Pr. 3, Pr. 19, Pr. A7) e 83
4.5.2 Load pattern selection (Pr. 14) .. e e 85

4.6 Frequency setting by external terminals......ccccesiemsssnnssnssnsnsnnnnsnnns 87

4.6.1  Operation by multi-speed 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) ..ot et e e et ee e 89
4.6.3 Remote setting fUNCioN (Pr. 59) ... .. e e 91

1



mn

4.7 Setting of acceleration/deceleration time and acceleration/
deceleration pattern SEIEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEN 94

4.7.1  Setting of the acceleration and deceleration time

(Pr. 7, Pr. 8, Pr. 20, Pr. 44, Pr. 45) ...ttt 94
4.7.2  Starting frequency and start-time hold function (Pr. 13, Pr. 571)...coooiiii e 96
4.7.3 Acceleration/deceleration pattern (Pr. 29) ... ..o 97

4l8 selection and protection Of a motorllllllllllllllllllllllllllllllllllllllllllllllll 98

4.8.1 Motor overheat protection (Electronic thermal O/L relay, PTC thermistor protection) (Pr. 9, Pr. 51,

L S G2 TSRS 98
4.8.2 Applied Mmotor (Pr. 71, Pr. 450) ... ettt 101
4.8.3 To exhibit the best performance of the motor (offline auto tuning)

(Pr. 71, Pr. 80, Pr. 82 t0 Pr. 84, Pr. 90, Pr. 96) .......cciiiiii it 103

4-9 Motor brake and stop operation EEEEEEEEEEE NSNS EE NN EEEEEEEEEEEEEEEEEE 107

4.9.1 DC injection brake (Pr. 10 10 Pr. 12) ... e a e e 107
4.9.2 Selection of a regenerative brake (Pr. 30, Pr. 70) ... 108
4.9.3  StOp SEleCtioN (Pr. 250) ...coi it e e 110

4.10 Function assignment of external terminal and control ................ 111

4.10.1 Input terminal function selection (Pr. 178 to Pr. 182).........eoi e 111
4.10.2 Inverter output shutoff signal (MRS signal, Pr. 17) ... 113
4.10.3 Condition selection of function validity by second function selection signal (RT)...................... 114
4.10.4 Start signal operation selection (STF, STR, STOP signal, Pr. 250) ........ccccccoviiiiiiiiiiiineee 115
4.10.5 Output terminal function selection (Pr. 190, Pr. 192) ... 117
4.10.6 Detection of output frequency (SU, FU signal, Pr. 41 t0 Pr. 43) ....ccceiiiiiieee e 121
4.10.7 Output current detection function

(Y12 signal, Y13 signal, Pr. 150 to Pr. 153, Pr. 166, Pr. 167) ....cceoiiiiiieeeeee e 122
4.10.8 Remote output selection (REM signal, Pr. 495, Pr. 496).......cccoooiiiiiiiiiii e 124

4.11 Monitor display and monitor output signal........ccceceeeeeisesannanana: 125

4.11.1 Speed display and speed Setting (Pr. 37) .....cou e 125
4.11.2 Monitor display selection of operation panel/PU and terminal AM

(Pr. 52, Pr.158, Pr. 170, Pr. 171, Pr. 268, Pr. 563, Pr. 564, Pr. 891)......ccccceiiiveiieeree e 126
4.11.3 Reference of the terminal AM (analog voltage output) (Pr. 55, Pr. 56)........cccccoviiviiiiiineennne. 131
4.11.4 Terminal AM calibration (calibration parameter C1 (Pr.901)) ... 132

4.12 Operation selection at power failure and instantaneous power

= 11 T O [, 7 )

4.12.1 Automatic restart after instantaneous power failure/flying start
(Pr. 30, Pr. 57, Pr. 58, Pr. 96, Pr. 162, Pr. 165, Pr. 298, Pr. 299, Pr. 611) ....ccccccecvviiiirenieeene 134

4.12.2 Power-failure deceleration stop function (Pr. 261)...........ueeiiiiiiiii e 140
4.13 operation setting at fault occurrencelllllllllllllIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 142

4.13.1 Retry function (Pr. 65, Pr. 67 10 Pr. 89) .......ooiiiiiiei e 142
4.13.2 Input/output phase loss protection selection (Pr. 251, Pr. 872) ... 144



4.13.3 Earth (ground) fault detection at start (Pr. 249) ... ..o 144
4.14 Energy saving operation........ccccsuemsmsmsssnsmsnsnsnsasnsnsassassnsanansnnnnnnnas 145
4.14.1 Optimum excitation CONTrol (Pr. B0) ..........eiiiiiiiiiiee et e e 145
4.15 Motor noise, EMI measures, mechanical resonance.......cczzeumueese:. 146

4.15.1 PWM carrier frequency and Soft-PWM control (Pr. 72, Pr. 240, Pr. 260) ......cccccoeeeieeieiiines 146
4.15.2 Speed smoothing CoONtrol (Pr. 853) .......coi it e e e e 147

4.16 Frequency setting by analog input (terminal 2, 4) ..............ccceeeee. 148

4.16.1 Analog input selection (Pr. 73, Pr. 267) ......coo et 148
4.16.2 Response level of analog input and noise elimination (Pr. 74).........cccccooiiiiiii e 150
4.16.3 Bias and gain of frequency setting voltage (current)

(Pr. 125, Pr. 126, Pr. 241, C2 (Pr. 902) to C7 (Pr. 905)) ....oeiiiieiiiieeeiiie e 151

4.17 Misoperation prevention and parameter setting restriction........ 156

4.17.1 Reset selection/disconnected PU detection/PU stop selection (Pr. 75) ..., 156
4.17.2 Parameter write disable selection (Pr. 77) ... e 159
4.17.3 Reverse rotation prevention Selection (Pr. 78) ........c..ueeiiiiiiiiiiiie e 160
4.17.4 Extended parameter display (Pr. 160)........coooiiiiiiiiiiiie e 160
4.17.5 Password function (Pr. 296, Pr. 297)........ooo e 161

4.18 Selection of operation mode and operation location........cccceeeeee. 163

4.18.1 Operation mode SeleCtion (Pr. 79) ... .. i e e e e e e e e e 163
4.18.2 Operation mode at power-on (Pr. 79, Pr. 340) ... e 173
4.18.3 Start command source and frequency command source during communication

operation (Pr. 338, Pr. 339, Pr. 551) ..o 174

4l19 communication operation and setting SN NN NN NN EEE NN EEEENNEENEEEEEE 178

4.19.1 Wiring and configuration of PU CONNECION ............coiiiiiiiiiii e 178
4.19.2 Initial settings and specifications of RS-485 communication

(Pr. 117 to Pr. 120, Pr. 123, Pr. 124, Pr. 549) . ...t 181
4.19.3 Operation selection at communication error occurrence (Pr. 121, Pr. 122, Pr. 502)................. 182
4.19.4 Communication EEPROM write selection (Pr. 342) ... 185
4.19.5 Mitsubishi inverter protocol (computer link communication) .............coooviiiiiiiiiee e, 186

4.19.6 Modbus RTU communication specifications
(Pr. 117, Pr. 118, Pr. 120, Pr. 122, Pr. 343, Pr. 502, Pr. 549) .......ccoiiiee e 198

4.20 Special operation and frequency control .......ccccccecmsssmsnsssnsnssnnness 210

4.20.1 PID control (Pr. 127 to Pr. 134, Pr. 57510 Pr. 577) cueeeiii ittt 210
4.20.2 Dancer control (Pr. 44, Pr. 45, Pr. 128 t0 Pr. 134) ... 218
4.20.3 Regeneration avoidance function (Pr. 665, Pr. 882, Pr. 883, Pr. 885, Pr. 886)........cccccceevennnn. 224

4-21 Useful functions SN EEEEEE SN NN SN NSNS NN NN SN NI NN EENEEEEEEE 226

4.21.1 Cooling fan operation Selection (Pr. 244) ...........oo i 226
4.21.2 Display of the life of the inverter parts (Pr. 255 t0 Pr. 259).......ccuiiiiiiiiiii e, 227

v




4.21.3 Maintenance timer alarm (Pr. 503, Pr. 504)......ccoo i 231
4.21.4 Current average value monitor signal (Pr. 555 10 Pr. 557) ....uuiiiiiiiiiie e 232
4.21.5 Free parameter (Pr. 888, Pr. 889) ......coo i 234

4.22 Setting the parameter unit and operation panel........cccceiceeennenes 235

4.22.1 RUN key rotation direction selection (Pr. 40).........oo e 235
4.22.2 PU display language selection(Pr.145)....... oot 235
4.22.3 Operation panel frequency setting/key lock operation selection (Pr. 161)..........cocoiiiieneeenn. 236
4.22.4 Magnitude of frequency change setting (Pr. 295)..........uoiiiiiiii e 238
4.22.5 Buzzer control (Pr. 990)... ... ittt e et a e e 239
4.22.6 PU contrast adjustment (Pr. 991) ... .o e 239

4.23 Parameter clear/ All parameter clear.......cccicsmmmmssmsmsssssnssnssnnsnnnes 240
4.24 Initial value change list .....cccociiirsmiemsimnmss s ssnsnn s s nssnnsnnnnnnes 244

4.25 Check and clear of the faults history.......ccccesmmmmmmmsmssnsnnsnsnsnnsnnnnes 242

5 TROUBLESHOOTING 245

5.1 Reset method of protective function..........ccccrcmnsssnsssssnssnsnnnn: 246
5.2 List of fault or alarm indications ........cccceeemieesusesmnnsmsasnsnnssnsnsannsnnes 247
5.3 Causes and corrective actions........cceucsseemsmassnnsmnnsmnsasnsnsnnsnsnsannsnaes 248
5.4 Correspondences between digital and actual characters............. 257

5.5 Check first when you have some troubles ......cccuciemicssescsnssnsansna 258

5.5.1  MOtor dOEs NOL SEAM. ......ooiiiiiii e e 258
5.5.2 Motor or machine is making abnormal aCoustiC NOISE...........cceiiiiiiiiiiiiiiie e 260
5.5.3 Inverter generates abnormal NOISE ..........cooiiiiiiiiiiiiiie e 261
5.5.4 Motor generates heat abnormally ..............ooooiiiiiiii 261
55,5 Motor rotates in the opposite dir€CHON...........uuuiiiiii e 261
5.5.6 Speed greatly differs from the SettiNg ...... .o 261
5.5.7 Acceleration/deceleration is NOt SMOOTH ........c..eiiiiiiiiiii e 262
5.5.8 Speed varies during OPEratioN............ooiiiii i 262
5.5.9 Operation mode is Not changed ProPerly.............eeii i 263
5.5.10 Operation panel display iS NOt OPErating ........ccuueeiiiiiiiiiie e 263
5.5.11 Motor current is t00 Jarge.......ooo oo e a e e e 263
5.5.12 Speed does NOt ACCEIEIate ..........ooooiiiiieee e e 264
5.5.13 Unable to write parameter Setting.......c...ueeeiiiiii e 264

6 PRECAUTIONS FOR MAINTENANCE AND INSPECTION 265

6-1 Inspection items SIS EEEEE SN SN NN NN NSNS EENN NN ENN NN EEEEEEE 266



L 700 O B I =1V 1] oo 1o o RSP 266

6.1.2  PeriodiC INSPECLION ....ooiiiiiiiiii ettt e e e ettt e e e sttt e e e e e smbeeeeeeantbeeeesnnbeeaeaeane 266
6.1.3  Daily and periodiC INSPECHION .........coiiiiiiiiie et e e et e e e st e e e e s anbeeeeeanes 267
6.1.4 Display of the life of the inverter Parts ... e 268
6.1.5 Checking the inverter and converter MOAUIES ..........coooiiiiiiiiiiiii e 269
L0 LG T O 1= T o 1 T O PUERRURT 270
6.1.7  ReplacemMeENnt Of PAIS ......uuiiiiiii e e e e e —————————————— 270

6.2 Measurement of main circuit voltages, currents and powers ...... 274

6.2.1  Measurement Of POWETS .......coouiiiiiiiiiii ettt e e e et e e e e e nt e e e e nneee e ennees 276

6.2.2 Measurement of voltages and Use Of PT ... 276

6.2.3  Measurement Of CUMTENTS.........ouuiiiii et e et e e anee e e e e 277

6.2.4  UsSe Of CT @Nnd tranSAUCET ........uuiiiiiiiiiii ettt e st e et e e e e e e 277

6.2.5 Measurement of inverter input POWEr faCOr ............oiiiiiiiii e 277

6.2.6  Measurement of converter output voltage (across terminals P and N) ...........c.occocieniinennne 277

6.2.7 Insulation resistance test USING MEGGET ......c.uueiiiiiiii e 278

B.2.8  PreSSUIE tEST ..o e e e e 278

7 SPECIFICATIONS 279
% T T L T 1 . ||

7.2 Common specifications.....cccccecrcmmsssssnsssssss s s sns s nnsnnssnsnns 282

7.3 Outline dimension drawingsS....ccccecrsssssammssssssssssssssansssnssnssnnnnnns 283

APPENDIX 287

0N o3 o 1= o o 1 T T Lo = GO 288

vi



MEMO

vii



1 OUTLINE

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

1.1 Product checking and parts identification .................ccccc........ 2

1.2 Inverter and peripheral devices..........cccooimmimirccceieniirrr e, 3

1.3 Removal and reinstallation of the cover........ccccccevrvrrvrvrerererenenn. 5

1.4 Installation of the inverter and enclosure design...................... 8
<Abbreviations>
PU e Operation panel and parameter unit (FR-PU04/FR-PUQ7)
INVerter......coocveeiveiiie e Mitsubishi inverter FR-D700 series
FR-D700 ......ccoeiiiiicieiiieeeeiees Mitsubishi inverter FR-D700 series
P Parameter number
PU operation .........ccccccevviieeiiieenne Operation using the PU (operation panel/FR-PU04/FR-PUQ7)
External operation ............cccccovueee. Operation using the control circuit signals
Combined operation............ccccuueee. Operation using both the PU (operation panel/FR-PU04/FR-

PUOQ7) and external operation
Operation panel for E500, PAO2..... FR-E500 series operation panel (FR-PA02-02)

Mitsubishi standard motor .............. SF-JR
Mitsubishi constant-torque motor ... SF-HRCA
<Trademarks>

* Microsoft and Visual C++ are registered trademarks of Microsoft Corporation in the United States
and/or other countries.

e Company and product names herein are the trademarks and registered trademarks of their
respective owners.

<Mark>

@:)) REMARKS :Additional helpful contents and relations with other functions are stated

: 1 NOTE :Contents requiring caution or cases when set functions are not

g

activated are stated.

POINT :Useful contents and points are stated.

@ Parameters referred to : related parameters are stated.




7/ Product checking and parts identification

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.
®inverter type

FR-| D740 |- 036/ - NA

Symbol | Voltage class

D720 Three-phase 200V class
D740 Three-phase 400V class
D720S | Single-phase 200V class
D710W | Single-phase 100V class

Displays the rated
current

Operation panel )
(Refer to page 50) Cooling fan

(Refer to page 270)

Voltage/current input switch
(Refer to page 20)

PU connector “
(Refer to page 21)
—
Front cover a Control circuit terminal
(Refer to page 5) v block
(Refer to page 20)
Control logic switchover
B jumper connector
(Refer to page 22)
0 Main circuit
terminal block
; \(Refer to page 15)
t\/\:ﬁ Combed shaped
wiring cover
Capacity plate (Refer to page 7)
[FR-D740-036-NA S®A: XXXXXX] .
f t Rating plate [wiTsUBISHI
Inverter type Serial number Inverter type +vooet FR-D740-036-NA

|nPUt rating — weur : xox
Output ratlng — OUTPUT : XXXXX

Serial number —» seraL

e Accessory
Fan cover fixing screws (M3 x 35mm)

These screws are necessary for compliance with the European Directive (Refer to Installation Guideline)

Type Number
FR-D720-070 to 165
FR-D740-036 to 080 1

FR-D720S-070, 100
FR-D720-120, 160
FR-D740-120, 160




Inverter and peripheral devices \?

1.2 Inverter and peripheral devices

AC power supply
Use within the permissible power supply
specifications of the inverter. To ensure
safety, use a moulded case circuit breaker,
earth leakage circuit breaker or magnetic
contactor to switch power ON/OFF.

(Refer to page 281)

Moulded case circuit breaker
(MCCB) or earth leakage circuit
breaker (ELB), fuse
The breaker must be selected carefully
since an in-rush current flows in the
inverter at power on.

(Refer to page 4)
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 42)
Reactor (FR-HAL, FR-HEL option)
Reactors (option) must be used when
power harmonics measures are taken,
the power factor is to be improved or the
inverter is installed near a large power
supply system (500kVA or more). The
inverter may be damaged if you do not
use reactors. Select the reactor according
to the model. Remove the jumpers across
terminals P/+ and P1 to connect the DC reactor.

AC reactor (FR-HAL) DC reactor (FR-HEL)

d.____*
,.ﬁl_’. d

FR-PUO7.
(Refer to page 28)

C-1-1-1-1 ]
CI-T-T-T ]
HooOOD
EEnaocs

Parameter unit (FR-PU07)

By connecting the connection cable
(FR-CB2) to the PU connector,
operation can be performed from

RS-232C - RS-485 converter is
required when connecting to PC
with RS-232C interface.

(Refer to page 178)

Safety relay module
Required for
compliance with
safety standard.

= N

N =
Brake resistor (FR-ABR,
MRS type, MYS type)

Braking capability can be
improved.

(FR-D720-025 or more,
FR-D740-012 or more,
FR-D720S-025 or more,
FR-D710W-025 or more)

(Refer to page 30)
;
I I I Noise filter Prep1 Inverter (FR-D700) PR
(FR-BSF01, FR-BLF) I Noise filter
Install a noise filter to reduce RIL1SL2T/L3 — (FR-BSF01, FR-BLF)
the electromagnetic noise Capacitor type Earth (Ground) Install a noise filter to reduce the
N generated from the inverter. filter Pl Ni- uvw electromagnetic noise generated
Effective in the range from from the inverter.
about 1MHz to 10MHz. When (FR-BIF) I I I Effective in the range from about
more wires are passed Reduces the 1MHz to 10MHz. A wire should be
through, a more effective result radio noise. - wound four turns at a maximum
can be obtained. A wire should I '
be wound four turns or more.  —
y E Motor
Brake unit L £ =
p— = i (FR-BU2)

L

Earth (Ground)
Devices connected to the output
Do not install a power factor correction capacitor,
surge suppressor or capacitor type filter on the output
side of the inverter. When installing a moulded case
circuit breaker on the output side of the inverter,
contact each manufacturer for selection of the
moulded case circuit breaker.

Earth (Ground)

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

. .
\
P/+ PR
pr =l |
A i PR
g4 oy
v

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

High power factor
converter (FR-HC)

Power regeneration
common converter
(FR-CV)
Great braking capability The regenerative braking capability
is obtained. of the inverter can be exhibited fully.
Install this as required. Install this as required.

Power supply harmonics
can be greatly suppressed.
Install this as required.

.~=-.. NOTE

* The life of the inverter is influenced by surrounding air temperature. The surrounding air temperature should be as low as
possible within the permissible range. This must be noted especially when the inverter is installed in an enclosure. (Refer to page 8)

* Wrong wiring might lead to damage of the inverter. The control signal lines must be kept fully away from the main
circuit to protect them from noise. (Refer to page 14)

* 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, install the FR-BIF optional capacitor type

filter (for use in the input side only) or FR-BSF01 or FR-BLF common mode filter to minimize interference. (Refer to page 38).

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

OUTLINE




7’/ Inverter and peripheral devices

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:

Moulded Case Circuit Breaker
(MCCB) *1 Magnetic Contactor (MC)
Motor or Earth Leakage Circuit Breaker *3 Rescel
Inverter Type Output (ELB) *2
(kW (HP)) Reactor connection Reactor connection
= : : : FR-HAL | FR-HEL
without with without with
FR-D720-008 1(1/8) 30AF 5A 30AF 5A S-N10 S-N10 0.4K *5 0.4K *5
FR-D720-014 2 (1/4) 30AF 5A 30AF 5A S-N10 S-N10 0.4K %5 0.4K *5
§ FR-D720-025 4 (1/2) 30AF 5A 30AF 5A S-N10 S-N10 0.4K 0.4K
c; FR-D720-042 0.75(1) 30AF 10A 30AF 5A S-N10 S-N10 0.75K 0.75K
§ FR-D720-070 1.5(2) 30AF 15A 30AF 10A S-N10 S-N10 1.5K 1.5K
E FR-D720-100 2.2 (3) 30AF 20A 30AF 15A S-N10 S-N10 2.2K 2.2K
E FR-D720-165 7 (5) 30AF 30A 30AF 30A S-N20, S-N21 S-N10 3.7K 3.7K
FR-D720-238 (7 5) 50AF 50A 50AF 40A S-N20, S-N21 | S-N20, S-N21 5.5K 5.5K
FR-D720-318 5(10) 100AF 60A 50AF 50A S-N25 S-N20, S-N21 7.5K 7.5K
FR-D740-012 (1/2) 30AF 5A 30AF 5A S-N10 S-N10 HO0.4K HO0.4K
§ FR-D740-022 0.75(1) 30AF 5A 30AF 5A S-N10 S-N10 HO0.75K HO0.75K
: FR-D740-036 1.5(2) 30AF 10A 30AF 10A S-N10 S-N10 H1.5K H1.5K
§ FR-D740-050 2 (3) 30AF 15A 30AF 10A S-N10 S-N10 H2.2K H2.2K
E FR-D740-080 3.7 (5) 30AF 20A 30AF 15A S-N10 S-N10 H3.7K H3.7K
E FR-D740-120 (7.5) 30AF 30A 30AF 20A S-N20, S-N21 [ S-N11, S-N12 H5.5K H5.5K
FR-D740-160 7.5 (10) 30AF 30A 30AF 30A S-N20, S-N21 | S-N20, S-N21 H7.5K H7.5K
g FR-D720S-008 0.1 (1/8) 30AF 5A 30AF 5A S-N10 S-N10 0.4K *5 0.4K =5
& |FR-D720S-014 (1/4) 30AF 5A 30AF 5A S-N10 S-N10 0.4K =5 0.4K *5
% FR-D720S-025 0.4 (1/2) 30AF 10A 30AF 10A S-N10 S-N10 0.75K *5 0.75K *5
'DCI. FR-D720S-042 0.75 (1) 30AF 15A 30AF 10A S-N10 S-N10 1.5K =5 1.5K %5
%» FR-D720S-070 1.5(2) 30AF 20A 30AF 20A S-N10 S-N10 2.2K 5 2.2K #5
» |FR-D720S-100 2.2 (3) 30AF 40A 30AF 30A S-N20, S-N21 S-N10 3.7K %5 3.7K *5
§ FR-D710W-008 0.1 (1/8) 30AF 10A 30AF 5A S-N10 S-N10 0.75K #4, *5 — *6
% FR-D710W-014 0.2 (1/4) 30AF 10A 30AF 10A S-N10 S-N10 1.5K #4, *5 — *6
% FR-D710W-025 0.4 (1/2) 30AF 15A 30AF 15A S-N10 S-N10 2.2K #4, %5 — *6
-g FR-D710W-042 0.75 (1) 30AF 30A 30AF 20A S-N10 S-N10 3.7K #4, %5 — *6

*

—_

*Select an MCCB according to the power supply capacity. o
eInstall one MCCB per inverter. MCCB @
MCCB (M

x2  For installations in the United States or Canada, use the class T type fuse certified by the UL and cUL.

*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.

x4 When connecting a single-phase 100V power input inverter to a power transformer (50kVA or more), install a AC reactor (FR-HAL) so that the performance
is more reliable. (Refer to page 41 for details.)

x5 The power factor may be slightly lower.

*6  Single-phase 100V power input model is not compatible with DC reactor.

.~=-.. NOTE

' + | * When the inverter capacity is larger than the motor capacity, select an MCCB and a magnetic contactor according to the inverter type

- .
Yau?

*
0

.
.

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.



Removal and reinstallation of the cover \?

1.3 Removal and reinstallation of the cover

1.3.1 Front cover

FR-D720-165 or less
FR-D740-080 or less
FR-D720S-008 to 100
FR-D710W-042 or less

®Removal (Example of FR-D740-036)

1) Loosen the installation screws of the front cover. (The screws cannot be removed.)
2) Remove the front cover by pulling it like the direction of arrow.

1)

Installation screw

®Reinstallation (Example of FR-D740-036)

1) Place the front cover in front of the inverter, and install it straight.
2) Tighten the installation screws on the front cover.

OUTLINE

Installation screw




7/ Removal and reinstallation of the cover

FR-D720-238, 318 and FR-D740-120, 160

®Removal (Example of FR-D740-160)

1) Loosen the installation screws of the front cover. (The screws cannot be removed.)
2) Remove the front cover by pulling it like the direction of arrow with holding the installation hook on the front cover.

Installation hook

1)

=
(e

Installation
screw

®Reinstallation (Example of FR-D740-160)

1) Insert the two fixed hooks on the lower side of the front cover into the sockets of the inverter.
2) Tighten the installation screws on the front cover.

Fixed hook

Socket of the inverter

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

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



Removal and reinstallation of the cover \?

1.3.2 Wiring cover

®Removal and reinstallation

FR-D720-165 or less, FR-D740-080 or less, FR-D720S-008 to 100, and FR-D710W-042 or less

¢ Hold the side of the wiring cover, and pull it downward for ¢ Also pull the wiring cover downward with holding a
removal. frontal part of the wiring cover.
To reinstall, fit the cover to the inverter along the guides. Hinp==

Example of FR-D740-036

* See below diagram for wiring cover of FR-D720-165.
Hold the dent of the wiring cover (marked with an
arrow) with thumb and the side with other fingers and
pull downward for removal.

Example of FR-D740-036

FR-D720-238, 318 and FR-D740-120, 160
¢ The cover can be removed easily by pulling it toward you.
To reinstall, fit the cover to the inverter along the guides.

Wiring cover

Example of FR-D740-160

OUTLINE




7 Installation of the inverter and enclosure design

1.4 Installation of the inverter and enclosure design

When an inverter panel 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 panel 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 satisfy 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 | 4 1o 4 +50°C (14°F to 122°F) (non-freezing)
temperature
Ambient humidity 90%RH or less (non-condensing)
Atmosphere Free from corrosive and explosive gases, free from dust and dirt
Maximum altitude 1,000m (3280.80 feet) or less
Vibration 5.9m/s2 or less at 10 to 55Hz (directions of X, Y, Z axes)

(1) Temperature
The permissible surrounding air temperature of the inverter is between -10°C and +50°C (14°F and 122°F). 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 panel 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 panel 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 panel 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.)



Installation of the inverter and enclosure design \?

(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 temperature 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.

Maximum 1000m (3280.80feet) above sea level for standard operation. After that derate by 3% for every extra 500m
(1640.40feet) up to 2500m (8202feet) (91%).

(7) Vibration, impact

The vibration resistance of the inverter is up to 5.9m/s? at 10 to 55Hz frequency and 1Tmm amplitude for the directions of X, Y,
Z axes. 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 panel with rubber vibration isolators.

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

OUTLINE




7 Installation of the inverter and enclosure design

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-panel 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
_ Low in cost and generally used, but the enclosure size
Natural ventilation «Z ) ) o .
increases as the inverter capacity increases. For relatively
(enclosed, open type) INV i i
Wz . small capacities.
Natural
cooling < <
_ Being a totally enclosed type, the most appropriate for hostile
Natural ventilation . . . I .
® environment having dust, dirt, oil mist, etc. The enclosure size
(totally enclosed type) . . . .
LV E increases depending on the inverter capacity.
"
) ) Heatsink1* 8” Having restrictions on the heatsink mounting position and
Heatsink cooling . . o
| Inv area, and designed for relative small capacities.
N
\’E‘/
o Tt For general indoor installation. Appropriate for enclosure
Forced Forced ventilation . .
. INV| downsizing and cost reduction, and often used.
cooling § i,
'\D{}{H/Heat pipe
Hi
Heat pipe uf} h} Totally enclosed type for enclosure downsizing.
IN
-4

10



Installation of the inverter and enclosure design \?

1.4.3 Inverter placement

(1) Installation of the inverter
Enclosure surface mounting

Remove the front cover and wiring cover to fix the inverter to the surface.

®FR-D720-008 to 042
®FR-D720S-008 to 042
®FR-D710W-008 to 025

Front cover

°=-. NOTE

. .

5 ! + 1+ When encasing multiple inverters,
. B

cooling measure.
- Install the inverter vertically.

(2) Clearances around inverter

®FR-D720-070 or more
®FR-D740-012 or more
®FR-D720S-070, 100 £
OFR-D710W-042

.-"A =

P
Front cover

Wiring cover

install them in parallel as a

3

Refer to the clearances below, )

OUTLINE

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 \  /~ 10cm N
position ﬂ(3.94inches) -
5 X Inverter xSCm or more | |
. Cm" > ! ' 1em 5 1cm | |
(1.97inches) (1.97inches) (0.39inches) = (0.39inches) | 1em |
Measurement 5cm (1.97inches orrmore” a or more ‘.(0'39 Inverter | !
position X—— ( ) L L'”Chﬁl ‘
|| | or more |
Temperature: -10°C to +50°C | |
(14°F to 122°F) zgngches) L !
Humidity: 90% RH or less ) L .
\ or more

Leave enough clearances and take
cooling measures.

*When using the inverters at the surrounding air
temperature of 40°C (104°F) or less, the inverters can

be installed without any clearance between them
(Ocm (Oinch) clearance).
When surrounding air temperature exceeds 40°C

(104°F), clearances between the inverters should be
1cm (0.39inches) or more (5¢cm (1.97inches) or more

for the FR-D720-238 or more and FR-D740-120 or
more).

*5cm (1.97inches) or more for
the FR-D720-238 or more
and FR-D740-120 or more

11



7 Installation of the inverter and enclosure design

(3) Inverter mounting orientation

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

(4) Above 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 ]

Inverter| (Inverter Inverter| |Inverter

can increase the temperatures in the top inverters, | Guide | | Guide | Guide
causing inverter failures.
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 Enclosure Enclosure L
and increasing the enclosure size. (a) Horizontal arrangement (b) Vertical arrangement

Arrangement of multiple inverters
(6) Arrangement of ventilation fan and inverter
Heat generated in the inverter is blown up from the bottom of

. . . . . g ,»1‘ « {Vv
the unit as warm air by the cooling fan. When installing a —— oo = — ook .
G . L. 13 \
ventilation fan for that heat, determine the place of ventilation % NN T T \
fan installation after fully considering an air flow. (Air passes “ '\\
through areas of low resistance. Make an airway and airflow A -
plates to expose the inverter to cool air.) Inverter Inverter
%' Z
<Good example> <Bad example>

Arrangement of ventilation fan and inverter

12



WIRING

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

P T T 1T PO OO 14 1
2.2 Main circuit terminal specifications..........ccccccceiii e, 15
2.3 Control circuit specifications ........ccccccceiiiiiir s 20
2.4 Connection of stand-alone option unit.........cccceeeeeccciiiiiinnnneee. 30

13



7’/ Wiring
2.1 Wiring

2.1.1  Terminal connection diagram

*1. DC reactor (FR-HEL) *6 Terminal P1 is not available for single-
Sink logic When connectlg% .';/DC reactor, remove the phase 100V power input model.
T . jumper across P1-P/+
©Meain circuit terminal Single-phase 100V power input model is not *7 A brake transistor is not built-in to the
(O Control circuit terminal compatible with DC reactor. FR-D720-008, 014 and FR-D720S-008,
Sing|e_phase power input Brake unit 014 and FR-D710W-008, 014.
(Option) *8 Brake resistor (FR-ABR, MRS type, MYS
Single-phase * TR type)
AC power L Earth *- - ! Install a thermal relay to prevent an )
r H (Ground) 8 ' ! overheat and burnout of the brake resistor.
supply : — ! R (The brake resistor can not be connected
. Jumper, © PR-'NJ-.7 to the FR-D720-008, 014 and FR-D720S-
008, 014 and FR-D710W-008, 014.)

Motor
Three-phase
AC power L SiL2
supply :g T/L3

Earth (Ground)

Relay output

1 Control input signals (No voltage input allowed)

- - Forward
Terminal functions vary | rotation start——

with the input terminal

Terminal functions vary
Relay output | by Pr: 192 A,B,C terminal
(Fault output) function selection

. Reverse
assignment (Pr. 178 to | rotation start$¥——

P 182) High e O S H
: speed VU :
E Multi-speed selection Middlde ) u E E Open collector output H
E *2 When using terminals PC- Jhee E:) o[ % E : = Terminal functiohs ey by i
! SD as a 24VDC power Is_oéved | 8 OE’:I 5 ! E ———QORunning | Pr 19-0 RUN terminal function |
! supply, take care not to P 1) i | selection ,
I short across terminals . 24V | :
! PC-SD. Contact input common . 0y .
. pC *2 50 SE Open collector output common '
' 24VDC power supply i C Sink/source common !
' (Common for external power supply transistor) i !
| Frequency setting signals (Analog) :
! 3 5
| | *3 Terminal input specifications | Frequency |
! can be changed by analog : '
i input specifications Settlng 2|0to 5VDC| *3 | A
'|  switchover (Pr: 73). potentiometer > (0to10VDC) ! AMOQ——————>(+ .
| Terminal 10 and terminal 2 | 12W1kQ 0 P Analog signal output
I are used as PTC input *5 5(Anal ) ' 5 [ 0 (0 to 10VDC)
| terminal (Pr. 561). 1 nalog common) , S -
e v : U SO
i |*4 Terminal input '
! specifications can be Terminal 4 e i PU
: chan%edtpy analc')tgri]nput input (+) >0 4[4to 20mADC| | connector
! specifications switchover Current (=) >—— !
'l (Pr. 267). Setthe i(n ) () ¥ <8 }g ‘?g\?gc) 4
' voltage/current input P !
! switch in the "V" position '
! to select voltage input (0 v Ol \
! to 5V/0 to10V) and "I" H
I (initial value) to select Voltage/current I
' current input (4 to 20mA). input switch *4 i
1 |*5 Itis recommended to use 2W1kQ i
H when the frequency setting signal ;
' is changed frequently. !
e B J
E Safety stop signal Shorting SO E
: ine 1)--- i Q For manufacturer settin !
! Output shutoff (Line 1) Output shutoff 9 ;
! Output shutoff (Line 2) - - - circuit |
E Common terminal -----~ E
o 0 )
~=.. NOTE
:‘ ,: * To prevent a malfunction caused by noise, separate the signal cables more than 10cm (3.94inches) from the power
Seaas’ 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.

* The output of the single-phase power input specification is three-phase 200V.

14



Main circuit terminal specifications \?

2.2 Main circuit terminal specifications

2.2.1 Specification of main circuit terminal

Terminal ) o
Terminal Name Description
Symbol
R/L1, Connect to the commercial power supply.
S/L2, AC power input Keep these terminals open when using the high power factor converter (FR-HC) or
T/L3 *1 power regeneration common converter (FR-CV).
u,v,w Inverter output Connect a three-phase squirrel-cage motor.
Connect a brake resistor (FR-ABR, MRS type, MYS type) across terminals P/+ and PR.
P/+, PR Brake resistor connection (The brake resistor can not be connected to the FR-D720-008 and 014, FR-D720S-
008 and 014, FR-D710W-008 and 014.)
) . Connect the brake unit (FR-BU2), power regeneration common converter (FR-CV)
P/+, N/- Brake unit connection .
or high power factor converter (FR-HC).
. Remove the jumper across terminals P/+ and P1 and connect a DC reactor.
P/+, P1 2 DC reactor connection . . . . .
Single-phase 100V power input model is not compatible with DC reactor.
@ Earth (Ground) For earthing (grounding) the inverter chassis. Must be earthed (grounded).

x1  When using single-phase power input, terminals are R/L1 and S/L2.
*2  Terminal P1 is not available for single-phase 100V power input model.

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

®Three-phase 200V class
FR-D720-008 to 042 FR-D720-070 to 165

Jumper
Screw size (M3.5) / Jumper

s
¥

Screw size (M4)

3 ® ®F
@F@

e
@ Screw size ( |M

(M4)
Power supply Motor

WIRING

Screw size }-
%) (M3.5) |w
Power supply Motor
FR-D720-238, 318

Screw size (M5)

= NH[P1 [PH PRIRLISLZTLIU] V] W]

Power supply Motor

For wiring to earth (ground) terminals of FR-D720-238 and 318, use the earthing cable wiring space (marked with an arrow) to route the wires.

15



7 Main circuit terminal specifications

®Three-phase 400V class

FR-D740-012 to 080 FR-D740-120, 160

Jumper Jumper Screw size (M4)

RIL1[SILZTLI[U]

_ weeesler [ R LE®

Screw size
—= IM (M4)
Screw size =
(M4)
Power supply Motor Power supply Motor
@Single-phase 200V class
FR-D720S-008 to 042 FR-D720S-070, 100
Jumper Jumper

Screw size (M3.5)

o
=2
+

Screw size (M4)

RIL1 Ul v W

=
<
Z
N

O]

ze ®F

@E ®
—®

) -
NCTANZN 1 D D
Screwsize /, -
—~_ Power suppl (M4) Motor
w35 (1M pply

Power supply Motor

®Single-phase 100V class

FR-D710W-008 to 025 FR-D710W-042

Screw size (M3.5)

— Pl s ize (M4)
crew size
s z g RLSZ U VW
H IR & et O
gS/L2 [V] @T?T*E
i elé 00
Ic | I IS)
Screwisize D T Screw size| IM
—~—) (M3.5) U Power supply (M4) Motor

Power supply Motor

.-z, NOTE
: |+ Make sure the power cables are connected to the R/L1, S/L2, T/L3. (Phase need not 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. Turning ON the forward rotation switch (signal) at this time rotates the motor
counterclockwise when viewed from the load shaft.
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Main circuit terminal specifications \‘T

2.2.3

(1) Applied wire size

Cables and wiring length

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 (65.61feet).
Three-phase 200V class (when input power supply is 220V)

Crimping Cable Size
A TEETe e Terminal| Tightening| Terminal |HIV Cables, etc. (nm?) «i| AWG =2  [PVC Cables, etc. (mm?) «3
Model Screw | Torque [R/L1 RILA Earth |R/L1 RIL1 Earth
Size +4 Nm Is/i2(u,v,W|S/L2|U,V,W (ground)|S/L2 [U,V,W|S/L2|U,V,W | (ground)
TIL3 T/L3 cable |T/L3 TIL3 cable
FR-D720-008 to 042 M3.5 1.2 2-35| 235 2 2 2 14 14 25 25 25
FR-D720-070, 100 M4 1.5 2-4 2-4 2 2 2 14 14 25 25 25
FR-D720-165 M4 15 554 554 | 35 35 35 12 12 4 4 4
FR-D720-238 M5 25 555| 555 | 55 5.5 5.5 10 10 6 6 6
FR-D720-318 M5 25 145| 85 14 8 55 6 8 16 10 6
Three-phase 400V class (when input power supply is 440V)
Crimping Cable Size
A TEETe e Terminal| Tightening| Terminal |HIV Cables, etc. (nm?) «i| AWG 2  [PVC Cables, etc. (mm?) «3
Model Screw | Torque IR/L1 RILA Earth |R/L1 RIL1 Earth
Sizex4 | Nm |s/12|U,V,W|S/L2|U,V,W |(ground)| S/L2 |U,V,W| S/L2 [U, V, W | (ground)
TIL3 T/L3 cable |T/L3 TIL3 cable
FR-D740-012 to 080 M4 1.5 2-4 2-4 2 2 2 14 14 25 25 25
FR-D740-120 M4 1.5 554 24 35 2 35 12 14 4 25 4
FR-D740-160 M4 15 554| 554 | 35 3.5 35 12 12 4 4 4
Single-phase 200V class (when input power supply is 220V)
Crimping Cable Size
Applicable Inverter T‘;::l;f‘:vﬂ Ti%':::::‘@l Terminal | HIV Cables, etc. (r;mzz‘*l AWG 22 PVC Cables, etc. (I;nm:‘) 3
rt art|
Model : RIL1 RIL1 arth | RiL1 RIL1
Size 4 N'm
S/L2 uv,w S/L2 U, V, W |(ground) S/L2 U v,w S/L2 U,V, W | (ground)
cable cable
FR-D720S-008 to 042 M3.5 1.2 2-35| 235 2 2 2 14 14 25 25 25
FR-D720S-070 M4 1.5 2-4 2-4 2 2 2 14 14 25 25 25
FR-D720S-100 M4 1.5 554 24 35 2 35 12 14 4 25 4
Single-phase 100V class (when input power supply is 100V)
Crimping Cable Size
Applicable Inverter T;l::l‘i;‘:val Ti$2:::Lng Terminal  |HIV Cables, etc. (r;mzz‘*l AWG =2 [PVC Cables, etc. (I;nm:‘) 3
rt art|
Model : RIL1 RIL1 arth | RiL1 RIL1
Size 4 N'm
S/L2 Uuv,w S/L2 U, V, W |(ground) S/L2 U Vv,w S/L2 U,V, W | (ground)
cable cable
FR-D710W-008 to 025 M3.5 1.2 2-35| 235 2 2 2 14 14 25 25 25
FR-D710W-042 M4 1.5 554| 24 35 2 2 12 14 4 25 25

*]

Assumes that the surrounding air temperature is 50°C (122°F) or less and the wiring distance is 20m (65.61feet) or less.

*2

surrounding air temperature is 40°C (104°F) or less and the wiring distance is 20m (65.61feet) or less.
(Selection example for use mainly in the United States.)

*3

surrounding air temperature is 40°C (104°F) or less and the wiring distance is 20m (65.61feet) or less.
(Selection example for use mainly in Europe.)

*4

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

The cable size is that of the cable (HIV cable (600V class 2 vinyl-insulated cable) etc.) with continuous maximum permissible temperature of 75°C (167°F).

The recommended cable size is that of the cable (THHW cable) with continuous maximum permissible temperature of 75°C (167°F). Assumes that the

The recommended cable size is that of the cable (THHW cable) with continuous maximum permissible temperature of 70°C (158°F). Assumes that the

For single-phase power input, the terminal screw size indicates the size of terminal screw for R/L1, S/L2, U, V, W, PR, P/+, N/-, P1 and a screw for earthing (grounding).

.~=-.. NOTE

*
0

.
.

- .
Yau?

unit breakage.
* Use crimping terminals with insulation sleeve to wire the power supply and motor.

' ,: * Tighten the terminal screw to the specified torque. A screw that has been tightened too loosely can cause a short
circuit or malfunction. A screw that has been tightened too tightly can cause a short circuit or malfunction due to the

17
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7’/ Main circuit terminal specifications

The line voltage drop can be calculated by the following formula:
V3 x wire resistance[mQ/m] x wiring distance[m] x current[A]
1000
Use a larger diameter cable when the wiring distance is long or when it is desired to decrease the voltage drop (torque
reduction) in the low speed range.

line voltage drop [V]=

(2) Earthing (Grounding) precautions

® Always earth (ground) the motor and inverter.
1) Purpose of earthing (grounding)

Generally, an electrical apparatus has an earth (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 earthing (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 earthing (grounding) is important to audio equipment, sensors,

computers and other apparatuses that handle low-level signals or operate very fast.

2) Earthing (grounding) methods and earthing (grounding) work

As described previously, earthing (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 earthing (grounding):

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

Also a leakage current including many high frequency components flows in the earth (ground) cables of the inverter
and inverter-driven motor. Therefore, use the independent earthing (grounding) method and be separated from the
earthing (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 earthing (grounding) with steel
frames and carry out electric shock prevention type earthing (grounding) in the independent earthing (grounding)
method.

(b)This inverter must be earthed (grounded). Earthing (Grounding) must conform to the requirements of national and
local safety regulations and electrical codes. (NEC section 250, IEC 536 class 1 and other applicable standards).
Use an neutral-point earthed (grounded) power supply for 400V class inverter in compliance with EN standard.

(c)Use the thickest possible earth (ground) cable. The earth (ground) cable should be of not less than the size indicated
in the table on the previous page 17.

(d)The earthing (grounding) point should be as near as possible to the inverter, and the earth (ground) cable length
should be as short as possible.

(e)Run the earth (ground) cable as far away as possible from the 1/O wiring of equipment sensitive to noises and run
them in parallel in the minimum distance.

Other Other Other
. Inverter . Inverter .
Inverter equipment ere equipment equipment
) ]\: M) ) )
(independent earthing....... Best (I/Common e_arthing """"" Good (IlCommon earthing....... Not allowed

POINT
I To be compliant with the European Directive (Low Voltage Directive), % refer to the Installation Guideline.

18
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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.

100V, 200V class

Pr. 72 PWM frequency
selection Setting 008 014 025 042 070 or More
(carrier frequency)
1 (1kHz) or less 200m 200m 300m 500m 500m
(656.19feet) | (656.19feet) | (984.25feet) |(1640.42feet) | (1640.42feet)
2to15 30m 100m 200m 300m 500m
(2kHz to 14.5kHz) (98.42feet) | (328.08feet) | (656.19feet) | (984.25feet) |(1640.42feet)
400V class
Pr. 72 PWM frequency 080
selection Setting 012 022 036 050 or More
(carrier frequency)
1 (1kHz) or less 200m 200m 300m 500m 500m
(656.19feet) | (656.19feet) | (984.25feet) |(1640.42feet) | (1640.42feet)
2to15 30m 100m 200m 300m 500m
(2kHz to 14.5kHz) (98.42feet) | (328.08feet) | (656.19feet) | (984.25feet) | (1640.42feet)

Total wiring length (FR-D720-070 or more, FR-D720S-070 or more,
FR-D740-080 or more)

500m )
(1640.42feet)
or less

300m(984.25feet) + 300m(984.25feet)
= 600m(1968.50feet)

WIRING

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 81)
-z, NOTE
:‘ ' ,: * 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, fast response current limit
function, or stall prevention function or a malfunction or fault of the equipment connected on the inverter output side.
If malfunction of fast-response current limit function occurs, disable this function. If malfunction of stall prevention
function occurs, increase the stall level. (Refer to page 77 for Pr. 22 Stall prevention operation level and Pr. 156 Stall prevention
operation selection )

* Refer to page 146 for details of Pr. 72 PWM frequency selection. Refer to the manual of the option for details of surge
voltage suppression filter (FR-ASF-H/FR-BMF-H).

* When using the automatic restart after instantaneous power failure function with wiring length exceeding below,
select without frequency search (Pr. 162 = "1, 11"). (Refer to page 134)

Motor capacity
0.1K(1/8) 0.2K(1/4) 0.4K(1/2) or more
(kW(HP))
Wiring length 20m (65.61feet) 50m (164.04feet) 100m (323.08feet)
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v/ Control circuit specifications

2.3 Control circuit specifications

2.3.1

Control circuit terminal

I:I indicates that terminal functions can be selected using Pr. 178 to Pr. 182, Pr. 190, Pr. 192 (I/O terminal function selection).
(Refer to page 111).

(1) Input signal
Terminal i L. . Refer to
Type Terminal Name Description Rated Specifications
Symbol Page
Turn ON the STF signal to
STF Forward rotation start start forward rotation and When the STF and STR | Input resistance 4.7kQ
turn it OFF to stop. signals are turned ON | Voltage when contacts are Ty
Turn ON the STR signal to  [simultaneously, the stop |open
STR Reverse rotation start start reverse rotation and command is given. 21 to 26VDC
turn it OFF to stop. When contacts are short-
E; Multi-speed selection Multi-speed can be selected according to the lezutlﬁtriiDC 87
- ’ combination of RH, RM and RL signals.
Contact input common Common terminal for contact input terminal (sink
(sink) (initial setting) logic).
5 When connecting the transistor output (open collector
_§' External transistor output), su.ch. as a programmable controller, when
§ sD common (source) source logic is selected, f;onnect the exte.rnal pqwer _ _
g supply common for transistor output to this terminal to
o prevent a malfunction caused by undesirable currents.
24VDC power supply Common output.terminal for 24VDC 0.1A power
supply (PC terminal).
common Isolated from terminals 5 and SE.
When connecting the transistor output (open collector
External transistor output), such as a programmable controller, when sink
common (sink) logic is selected, connect the external power supply Power supply voltage range
(initial setting) common for transistor output to this terminal to prevent |22 to 26.5VDC
PC a malfunction caused by undesirable currents. permissible load current 23
Contact input common  |Common terminal for contact input terminal (source 100mA
(source) logic).
24VDC power supply Can be used as 24VDC 0.1A power supply.
E i Used as power supply when connecting potentiometer |5.0V +0.2VDC
requency setting power ) . . L
10 for frequency setting (speed setting) from outside of  |permissible load current 148
supply the inverter. (Refer to Pr. 73 Analog input selection.) 10mA
' Inputting 0 to 5VDC (or 0 to 10V) provide§ the maximum Input resistance10kQ + 1kQ
2 Frequency setting output frequency at 5V (10V) .and makes |n.put and output Permissible maximum 148
(voltage) proportional. Use Pr: 73 to switch between input 0 to
5VDC input (initial setting) and 0 to 10VDC. voltage 20VDC
Current input:
Input resistance 233Q + 5Q
= ) ] Maximum permissible
':E Inputtmg 4 to 20mADC (or 0 to 5V, 0 to 10V) provides current 30mA
2 the maximum output frequency at 20mA and makes )
e input and output proportional. This input signal is valid | Voltage input:
g E . only when the AU signal is on (terminal 2 input is Input resistance 10kQ + 1kQ
o requency setting . . . . L .
o |4 invalid). Use Pr. 267 to switch from among input 4 to Permissible maximum 148
w (current) 20mA (initial setting), 0 to 5VDC and 0 to 10VDC. Set |yoltage 20VDC
the voltage/current input switch in the "V" position to
select voltage input (0 to 5V/0 to 10V). Current input
(initial status) Voltage input
v\. —
E:ll E:JI
Frequency setting Comrpon terminal for frequency setting §ignal
5 (terminal 2 or 4) and analog output terminal AM. Do — —
common not earth (ground).
_‘% For connecting PTC thermistor output. Adaptive PTC thermistor
% 10 PTC thermistor input '\lNhen"PTC th.ermisfor protect.ion is valid (Pr. 561 # specificatio.n . 0
£ (2 9999"), terminal 2 is not available for frequency Heat detection resistance :
E setting. 5000 to 30kQ (Set by Pr: 561)

N
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Control circuit specifications \?

.. NOTE

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

"V" position (voltage input is selected) could cause component damage of the inverter or analog circuit of output
devices. (Refer to page 148 for details.)

(2) Output signal

Termina
Typ . L. . Reference
| Terminal Name Description Rated Specifications P
€ Symbol e
1 changeover contact output indicates that the inverter Contact capacity:230VAC
fed Relay output (fault protective function has activated and the output stopped. [0.3A
E AB.C output) Fault: discontinuity across B-C (continuity across A-C), (power factor =0.4) 17
Normal: continuity across B-C (discontinuity across A-C) 30VDC 0.3A
Switched low when the inverter output frequency is equal to
or higher than the starting frequency (initial value 0.5Hz). |Permissible load 24VDC
5 Switched high during stop or DC injection brake operation. |(maximum 27VDC) 0.1A
E RUN Inverter running (Low indicates that the open collector output transistor is (a voltage drop is 3.4V 117
§ ON (conducts). maximum when the signal
é High indicates that the transistor is OFF (does not is ON)
(e} conduct).)
SE Open collector output Common terminal of terminal RUN. — —
common
Select one e.g. output
frequency from monitor ?SJ\t/%Jésignal Oto
o fterns. Not output during Output item: Permissible load current
% AM Analog signal output inverter rese?. . Output frequency (initial |1mA 126
< The output signal is . setting) (load impedance 10kQ or
proportional to the magnitude more)
of the corresponding Resolution 8 bit
monitoring item.
(3) Communication
Typ Terminal i L. Reference
Terminal Name Description
e Symbol Page
With the PU connector, communication can be made through RS-485. 0]
9 * Conforming standard: EIA-485 (RS-485) Z
(}‘.‘) — PU connector * Transmission format: Multidrop link 178 E
14 * Communication speed: 4800 to 38400bps ;
* Overall length: 500m (1640.42feet)
(4) Safety stop signal
Terminal i o Reference
Terminal Name Description
Symbol Page
S Inverter output shutoff | |nyerter output is shutoff depending on shorting/opening between S1 and SC, S2 and SC.
(Line 1) At initial state, terminal S1 and S2 are shorted to terminal SC with a shorting wire.
Inverter output shutoff | When using the safety stop function, remove this shorting wire, and connect to a safety
82 (Line 2) relay module.
SO For manufacturer setting
SC Output(s;::;ff)tnermmal Common terminal for terminals S1, S2. Connected to terminal SD inside of the inverter.
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v/ Control circuit specifications

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 above the

control terminal must be moved to the other position.

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

~z-.. NOTE

* Fully make sure that the front cover has been reinstalled securely.

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

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

.
3
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(1) Sink logic type and source logic type

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

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

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

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

selected
Sink logic
Current
“ |STF Sciar::;ector
-

DC input (sink type)
<Example: QX40>

®\When using an external power supply for transistor output

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

Source logic
PC L
¥

Current
—

/—OSEE—N— I:-Or:l Source

connector
€=

— |STR Pt

/

DC input (source type)
<Example: QX80>

Inverter

'
'
'
'
'
'
'
A
1

J) A R

SE

f
|
|

---»-- 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 an external power supply in parallel with the
inverter. Doing so may cause a malfunction in the inverter
due to undesirable currents.)

L| 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.)

I QY80 type transistor ! Inverter g

output unit
TB1 STF —24VDC
----- T»-l»E% (SD)
| ! ]

Constant
voltage
circuit

it

.

:

—<

;

4

|

|

TTTIm
_|
?JU

e mmm =)

|
]
ot
|:
|

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

(1) Standard control circuit terminal layout

Recommend wire size:
0.3mm? to 0.75mm? (2] [5] [4] lAM
i s e |
RUNJSE| [sOJ 1] [S2]
[A]

e I I e e e e e e | e

(2) Wiring method

®Wiring

Use a bar terminal and a wire with a sheath stripped off for the control circuit wiring. For a single wire, strip off the sheath of
the wire and apply directly.

Insert the bar terminal or the single wire into a socket of the terminal.

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

Wire stripping size

:lm Wire the stripped wire after twisting it to prevent it from

—omm becoming loose. In addition, do not solder it.

(0.39 inch)

2) Crimp the bar terminal.
Insert wires to a bar terminal, and check that the wires come out for about 0 to 0.5 mm from a sleeve.

Check the condition of the bar terminal after crimping. Do not use a bar terminal of which the crimping is

inappropriate, or the face is damaged.

Unstranded
wires

\

Wires are not inserted
into the shell

Introduced products on bar terminals :(as of Mar., 2008)
®Phoenix Contact Co.,Ltd.

. . 2 Bar Terminal Model Bar terminal
UL 1743 (T with insulation sleeve without insulation sleeve crimping tool
0.3,05 Al 0,5-10WH —
0.75 Al 0,75-10GY A 0,75-10
1 Al 1-10RD A1-10 CRIMPFOX ZA3
1.25,1.5 Al 1,5-10BK A1,5-10
0.75 (for two wires) AI-TWIN 2 x 0,75-10GY —
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ONICHIFU Co.,Ltd.

Bar terminal product . Bar terminal
P Insulation product number .
number crimping tool

0.3t00.75 BT 0.75-11 VC 0.75 NH 67

Wire Size (mmz)

3) Insert the wire into a socket.

When using a stranded wire without a bar terminal, push an open/close button all the way down with a flathead screw
driver, and insert the wire.

'>». Note
:, ® ,: * When using a stranded wire without a bar terminal, twist enough to avoid short circuit with a nearby terminals or
Rl wires.

* Place the flathead screwdriver vertical to the open/close button. In case the blade tip slips, it may cause to damage of
inverter or injury.

®\Vire removal

WIRING

Flathead screwdriver

.~=~.. Note
:, ,: * Use a small flathead screwdriver (Tip thickness: 0.4mm (0.02 inch)/tip width: 2.5mm (0.10 inch)).
If a flathead screwdriver with a narrow tip is used, terminal block may be damaged.

Introduced products :(as of Sep., 2008)
Product Type Maker
Flathead screwdriver SZF 0- 0,4 x 2,5 Phoenix Contact Co.,Ltd.

* Place the flathead screwdriver vertical to the open/close button. In case the blade tip slips, it may cause to damage of
inverter or injury.
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(3) Control circuit common terminals (SD, 5, SE)

Terminals SD, SE and 5 are common terminals for 1/O signals.(All common terminals are isolated from each other.) Do not
earth them. 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, RH, RM, RL). The open collector circuit is
isolated from the internal control circuit by photocoupler

Terminal 5 is a common terminal for the frequency setting signals (terminals 2 or 4) and analog signal output (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). The contact input circuit is isolated from the
internal control circuit by photocoupler.

(4) Signal inputs by contactless switches

The contacted input terminals of the inverter (STF, STR,
RH, RM, RL) can be controlled using a transistor +24V
instead of a contacted switch as shown on the right.

3

STF, etc.

Inverter

S
|
|
|

HF?—(E/S\D

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

. . . . . . . \
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) It is recommended to use the cables of 0.3mm? to 0.75mm? gauge for connection to the control circuit terminals.
If the cable gauge 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 a fall off of the front cover.

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

7)Do not short terminal PC and SD. Inverter may be damaged.
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2.3.5 Connection to the PU connector

Using the PU connector, you can perform communication operation from the parameter unit (FR-PUQ7), enclosure surface
operation panel (FR-PAQ7), or a personal computer etc.
Remove the inverter front cover when connecting.

®When connecting the parameter unit, enclosure surface operation panel using a connection cable

Use the optional FR-CB20 or connector and cable available on the market.

Insert the cable plugs securely into the PU connector of the inverter and the connection connector of the FR-PU07, FR-PAQ7
along the guide until the tabs snap into place.

Install the inverter front cover after connecting.

Parameter unit connection cable -
(FR-CB20O0O)(option)

PU connector __| =«
~3

FR-PAO7 FR-PUO7

@:)) REMARKS

* Overall wiring length when the parameter unit is connected: max 20m (65.6feet)
» Refer to the following when fabricating the cable on the user side.
Examples of product available on the market (as of February, 2008)

Product Type Maker
1) | 10BASE-T cable SGLPEV-T 0.5mm x 4P Mitsubishi Cable Industries, Ltd.
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®RS-485 communication

When the PU connector is connected with a personal, FA or other computer by a communication cable, a user program can
run and monitor the inverter or read and write to parameters.

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

« PU connector pin-outs

Pin o
Name Description
Number
Earth (ground
1) SG (ground)
(connected to terminal 5)
2) — Parameter unit power supply
3) RDA Inverter receive+
Inverter 4) SDB Inverter send-
(receptacle side) 5) SDA Inverter send+
Viewed from bottom 6) RDB Inverter receive-
8) to 1 Earth (ground
) ) 7) SG (grou )
(connected to terminal 5)
8) — Parameter unit power supply

.-z-.. NOTE

,: * Pins No. 2 and 8 provide power to the parameter unit. Do not use these pins for RS-485 communication.

* When making RS-485 communication between the FR-D700 series, FR-E500 series and FR-S500 series, incorrect
connection of pins No.2 and 8 (parameter unit power supply) of the above PU connector may result in the inverter

malfunction or failure.
* 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.

For further details, refer to page 178.
*Conforming standard: EIA-485 (RS-485)
*Transmission form: Multidrop link
*Communication speed: Maximum 38400 bps
*Overall extension: 500m (1640feet)

WIRING
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v/ Connection of stand-alone option unit

2.4 Connection of stand-alone option unit

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 a dedicated external brake resistor
(MRS type, MYS type, FR-ABR) (FR-D720-025 or more, FR-D740-012 or more, FR-
D720S-025 or more, FR-D710W-025 or more)

Install a dedicated brake resistor (MRS type, MYS type, FR-ABR) outside when the motor driven by the inverter is made to run
by the load, quick deceleration is required, etc. Connect a dedicated brake resistor (MRS type, MYS type, FR-ABR) to
terminal P/+ and PR. (For the locations of terminal P/+ and PR, refer to the terminal block layout (page 15).)

Set parameters below.

Connected Brake Resistor Pr. 30 Regenerative function selection Setting Pr. 70 Special regenerative brake duty Setting
MRS type, MYS type 0 (initial value) —
MYS type 1 6%
(used at 100% torque/6%ED) Refer to page 108
FR-ABR 1 10%

'o' =", NOTE

SR |The brake resistor connected should only be the dedicated brake resistor.

FR-D720-070 to 165
FR-D740-012 to 080 FR-D720-238, 318
FR-D720S-070, 100 FR-D740-120, 160
FR-D710W-042

Connect the brake resistor across terminals P/+ and PR. | Connect the brake resistor across terminals P/+ and PR.

Jumper *1, *2

Terminal P/+ ‘
Terminal PR\

/
55 N4s

Brake resistor

FR-D720-025, 042
FR-D720S-025, 042
FR-D710W-025

Connect the brake resistor across terminals P/+ and PR.

Brake resistor

*1 Do not remove a jumper across terminal P/+ and P1 except when connecting a DC reactor. (Single-phase 100V power input model is not compatible with
DC reactor.)
*2  The shape of jumper differs according to capacities.
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(1) When using the brake resistor (MRS type, MYS type) and high-duty brake resistor (FR-ABR)

® |t is recommended to configure a sequence, which shuts off power in the input side of the inverter by the external thermal
relay as shown below, to prevent overheat and burnout of the brake resistor (MRS type, MYS type) and high duty brake
resistor (FR-ABR) in case the regenerative brake transistor is damaged. (The brake resistor can not be connected to the
FR-D720-008 and 014, FR-D720S-008 and 014, FR-D710W-008 and 014.)

<Example 1>

—

S
Power supply ,__| o
iy}
-

MC Contact

Pl+

PR

Thermal relay High-duty brake
(OCR) (*1)  resistor (FR-ABR)

Thermal relay High-duty brake

<Example 2> MG

————o i RIL

Power supply — )/,._( s/L2
HEF:'— T T3
*2

T

F

ON QFfMC

- “ OCR
MC Contact!

Inverter

(OCR) (*1)

resistor (FR-ABR)

Pr+

PR

«] Refer to the table below for the type number of each capacity of thermal relay and the diagram below for the connection.
*2 When the power supply is 400V class, install a step-down transformer.

Power
i Thermal Relay Type .
Supply Brake Resistor ) L. Contact Rating
(Mitsubishi product)
Voltage
MRS120W200 TH-N20CXHZ-0.7A
MRS120W100 TH-N20CXHZ-1.3A 110VAC 5A,
100V, MRS120W60 TH-N20CXHZ-2.1A 220VAC 2A(AC11 class)
200V MRS120W40 TH-N20CXHZ-3.6A 110VDC 0.5A,
MYS220W50 220VDC 0.25A(DC11class)
o TH-N20CXHZ-5A
(two units in parallel)
Power High-dut Thermal Relay T
igh-du ermal Rela e
Supply J -y . L. L Contact Rating
Brake Resistor (Mitsubishi product)
Voltage
FR-ABR-0.4K TH-N20CXHZ-0.7A
FR-ABR-0.75K TH-N20CXHZ-1.3A
100V, FR-ABR-2.2K TH-N20CXHZ-2.1A
200V FR-ABR-3.7K TH-N20CXHZ-3.6A
SA b - — 220VAC 2A(AC11 class)
FR-ABR-HO0.4K TH-N20CXHZ-0.24A 110VDC 0 5A
FR-ABR-HO0.75K TH-N20CXHZ-0.35A 290VDC 0.25,’5\ D11 ol
FR-ABR-H1.5K TH-N20CXHZ-0.9A 25A( class)
400V FR-ABR-H2.2K TH-N20CXHZ-1.3A
FR-ABR-H3.7K TH-N20CXHZ-2.1A
FR-ABR-H5.5K TH-N20CXHZ-2.5A
FR-ABR-H7.5K TH-N20CXHZ-3.6A
DAl NOTE

* .
0
.
.
-
“au?

converter, etc.

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

To the inverter To a resistor

P/+ terminal

° ,: * Brake resistor can not be used with the brake unit, high power factor converter, power supply regeneration
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v/ Connection of stand-alone option unit

2.4.2 Connection of the brake unit (FR-BU2)

Connect the brake unit (FR-BU2(-H)) as shown below to improve the braking capability at deceleration. If the transistors in the
brake unit should become faulty, the resistor can be unusually hot. To prevent unusual overheat and fire, 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.

(1) Connection example with the GRZG type discharging resistor

ON OFF

— O
,,,,,,,, T

E HE MC

L - % % 1]

& GRZG type
discharging resistor *5

Three-phase AC
power supply

|<7 5m or less —»|

(16.4feet or less)

x]1  Connect the inverter terminals (P/+ and 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.)

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

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

x4 |tis recommended to install an external thermal relay to prevent overheat of discharging resistor.

x5 Refer to FR-BU2 manual for connection method of discharging resistor.

<Recommended external thermal relay>

X ) ) X Recommended External
Brake Unit Discharging Resistor
Thermal Relay
FR-BU2-1.5K GZG 300W-50Q2 (one) TH-N20CXHZ 1.3A
FR-BU2-3.7K GRZG 200-10Q (three in series) TH-N20CXHZ 3.6A
FR-BU2-7.5K GRZG 300-5Q (four in series) TH-N20CXHZ 6.6A
FR-BU2-15K GRZG 400-29 (six in series) TH-N20CXHZ 1.1A
FR-BU2-H7.5K GRZG 200-10Q (six in series) TH-N20CXHZ 3.6A
FR-BU2-H15K GRZG 300-5Q (eight in series) TH-N20CXHZ 6.6A

==, NOTE
:, ® ,: * 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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(2) Connection example with the FR-BR(-H) type resistor

_lﬁ(
Three-phase AC
power supply

#3
le———5m or less
(16.4feet or less)

x]  Connect the inverter terminals (P/+ and 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.)

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

*3  The wiring distance between the inverter, brake unit (FR-BU2) and resistor unit (FR-BR) should be within
5m(16.4feet) each. Even when the wiring is twisted, the cable length must not exceed 10m(32.8feet).

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

*5 A jumper is connected across BUE and SD in the initial status.

* e NOTE

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

emu,
‘s

2.4.3 Connection of the high power factor converter (FR-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. g
---------------------- . ----------------.---------------------I m
Outside box High power factor converter I~
(FR-HCB) (FR-HC) Inverter ;
MC1

Reactor 2
(FR-HCLO02)

Reactor 1
(FR-HCLO1)

MCCB MC
Three-phase —x_——+o__— R4 P
AC power —E—x/,', ; : T sS4 N
supply ! /J 4
___________ RDY
RSO
SE

s Phase

x1  Keep input terminals (R/L1, S/L2, T/L3) open. Incorrect connection will damage the inverter.

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

*3  Use Pr. 178 to Pr. 182 (input terminal function selection) to assign the terminals used for the X10, RES signal. (Refer to page 111)

*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.

.-z, NOTE
+ |* The voltage phases of terminals R/L1, S/L2, T/L3 and terminals R4, S4, T4 must be matched.
* Use sink logic (factory 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.
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2.4.4 Connection of the power regeneration common converter (FR-CV)

When connecting the power regeneration common converter (FR-CV), connect the inverter terminals (P/+ and N/-) and power
regeneration common converter (FR-CV) terminals as shown below so that their symbols match with each other.

o RIL1 Uo
SIL2 [ L
S TIL3 v ®f

Dedicated stand-alone FR-CV type power
reactor (FR-CVL) regeneration common converter

MCCB MC1 ; /
S e RIL11 . R2/L12 £ $
™ . _ R2/L1
Three-phase LT L 1T 1 %S/L21 S2/L22 8 & o
Nl &T/L31 T2/L32

Inverter

x1  Keep input terminals (R/L1, S/L2, T/L3) open. Incorrect connection will damage the inverter.

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

*3  Always 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.

x4 Use Pr. 178 to Pr. 182 (input terminal function selection) to assign the terminals used for the X10, RES signal. (Refer to page 111)

x5 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.

-z, NOTE

:, ' : * 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 (factory 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.

2.4.5 Connection of a DC reactor (FR-HEL)

When using the DC reactor (FR-HEL), connect it across terminals P/+ and P1.
In this case, the jumper connected across terminals P/+ and P1 must be removed. Otherwise, the reactor will not exhibit its
performance.

Remove the jumper.

.-z, NOTE

¢ 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 17)

¢ Single-phase 100V power input model is not compatible with DC reactor.

LN
“as

o .,
ey
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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

1
3.1 EMC and leakage currents ...........ccccooimiriecmecccsieinsrssscessnssssseneeens 36
3.2 Installation of power factor improving reactor ......................... 41
3.3 Power-off and magnetic contactor (MC)............cmrrieciciiiennnns 42 _
3.4 Inverter-driven 400V class Motor ........cccccceiviiiimmieccccces s 43 2
3.5 Precautions for use of the inverter .........cccccoeeiirrrricirccicncccsccnns 44
3.6 Failsafe of the system which uses the inverter ..............cc.ce.e. 46
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7 EMC and leakage currents

3.1 EMC and leakage currents

3.1.1 Leakage currents and countermeasures

Capacitances exist between the inverter 1/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 current breaker according to its rated sensitivity current, independently of the carrier frequency setting.

(1) To-earth (ground) leakage currents

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

®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-earth (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-D740-160 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 (400V class)

. Leakage Current (mA) * *Motor: SF-JR 4P
Mm:\;f:’;“'ty R:ted N:°2" Wiring length 50m | Wiring length 100m ~Cartier frequency: 14.5kHz
(kW (HP)) urrent (A) (164.04feet) (328.08feet) *Used wire: 2mm?<, 4 cores
0.4 (1/2) 1.1 620 1000 Cabtyre cable
0.75 (1) 1.9 680 1060
1.5 (2) 35 740 1120
22 (3) 4.1 800 1180
3.7 (5) 6.4 880 1260
5.5 (7.5) 9.7 980 1360
7.5(10) 12.8 1070 1450
*The leakage currents of the 200V class are about a half.
MCCB MC Thermal relay Motor
Power 7 1 |
supply ﬂ/—o/ Inverter
— ] Line-to-line static
L capacitances =
Line-to-line leakage currents path
®Measures

e 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 current breaker, use the Mitsubishi earth leakage current breaker designed for harmonics and surge
suppression.
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(3) Selection of rated sensitivity current of earth (ground) leakage current 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 Ig1,1g2: Leakage currents in wire path during commercial
surge suppression power supply operation
Rated sensitivity current: Ign: Leakage current of inverter input side noise filter
IAn>10x(Ig1+Ign+Igi+ig2+Igm) Igm: Leakage current of motor during commercial power
» Standard breaker supply operation
Rated sensitivity current: Igi: Leakage current of inverter unit

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

Example of leakage current of Example of leakage current Example of leakage current per 1km during Example of leakage current of three-
cable path per 1km during the of three-phase induction motor the commercial power supply operation phase induction motor during the
commercial power supply operation during the commercial when the CV cable is routed in metal conduit ~ commercial power supply operation
when the CV cable is routed in power supply operation (Three-phase three-wire delta (Totally-enclosed fan-cooled
metal conduit (200V 60Hz) connection 400V60Hz) type motor 400V60Hz)
(200V 60Hz) s
—~ <
< E 10 Z 120 < 20
E 120 o 07 £ £ L
2 100 2 g.g o 100 2 1.0 Ssi==
E 50 £ o3 L 5 o0 § o7 iS5
=3 =1 = .
© 60 L o 01 3 60 3 A
=3 ad g 0.07 ° 40 o 03
g 40 p 005 g g 02
© H $0.03 < 20 X
@ 20 0.02 o < 41
0 23.5 8142238 80150 o 1.5 37 75 15
235 8142238 80150 0102 075 22 55 1120 55 3060100 22 55 11 20
55 3060100 04 15377515 Cable size (mm?) Motor capacity (kW)
Cable size (mm?) Motor capacity (kW) For " X" 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 Standard
Harmonic and Surge Break
Suppression (LG
1 66 5m
2 2 Leakage current Ig1 (mA) — x 0606 x =0.11
5.5mm* x 5m 5.5mm* x 60m 3 1000m
5 Leakage current Ign (mA) 0 (without noise filter)
430\, Leakage current Igi (mA) 1
2.2kW
1 1 60m
~ lgm Leakage current Ig2 (mA) — x 66 x =1.32
3 1000m
Motor leakage current Igm (mA) 0.36
Total leakage current (mA) 2.79 6.15
Rated sensitivity current (mA) (= Ig x 10) 30 100
=, NOTE
. .
K . |+ Install the earth leakage breaker (ELB) on the input side of the inverter.
- *

* In the A connection earthed-neutral system, the sensitivity current is blunt against an earth (ground) fault in the
inverter output side. Earthing (Grounding) must conform to the requirements of national and local safety regulations
and electrical codes. (NEC section 250, IEC 536 class 1 and other applicable standards)

* 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.

* General products indicate the following models. ...... BV-C1, BC-V, NVB, NV-L, NV-G2N, NV-G3NA, 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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7 EMC and leakage currents

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 to suppress noises. 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 shield cables for the detector connecting and control signal cables and connect the sheathes of the shield
cables to terminal SD.
» Earth (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 (page 39) to signal cables.
» Earth (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 (1/0), 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 | (Air propagated Noise directly wre Path 1
generated electromagnetic radiated from inverter ath 1)
electromagnetic noise
noise Noise radiated from |, .. Path 2) 5 O
power supply cable . (5) >3 Telephone
Noise radiated from | 5 . o | 00 0[[=--—------C P g g~
motor connection cable Path 3) ! N
7 "7 |
Electromagnetic | 7 2) ‘( ) !
induction noise Path 4), 5) e SEEEN Lo . !
| | (1) ! : Sensor |
Electrostatic | ., ¥ I <Z_| . |power supply
; - ) Path 6) ! ‘
[Instrument| |Receiverﬂ7 (3)Inverter| ™ N 1 lf(S)
Electrical path Noise propagated through |, ,, l - +6) ! 1) LT
propagated noise power supply cable Path 7) Eg 4 | \A® !

- n3) sensor
Noise from earth (ground >z (

cable <tiue to Ieakége ... Path 8) Motor ( IM [ J:
curren |

~_____J
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Propagation
Path

Measures

(1()(3)

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:

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

* Run easily affected signal cables as far away as possible from the inverter and its I/O cables.

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

* Insert common mode filters into 1/0 and capacitors between the input lines to suppress cable-radiated noises.

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

(4)(5)(6)

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:
 Install easily affected devices as far away as possible from the inverter.

* Run easily affected signal cables as far away as possible from the 1/O cables of the inverter.

* Do not run the signal cables and power cables (inverter I/O cables) in parallel with each other and do not bundle them.
* Use shield cables as signal cables and power cables and run them in individual metal conduits to produce further effects.

(7)

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 the devices and the
following measures must be taken:

* Install the common mode filter (FR-BLF, FR-BSF01) to the power cables (output cable) of the inverter.

(8)

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

®Data line filter

As immunity measures it may effective, provide a data line filter for the detector cable etc.

O®EMC measures

Install common mode filter [
on inverter input side. Enclosure carrier frequency

Install capacitor type FR-BIF filter

FR- BLF ]
FR- BSF01

FR- BLF J

Decrease Install common mode filter [FR- BSFO1

on inverter output side.

VPR [ ] FR-
|| Inverter H BsFo1

Inverter —x_,
power —x i
supply —xx BSFO01

IM ) Motor

/

power cable and use one

on inverter input side \‘\> FR- [ | Use 4-core cable for motor

Separate inverter and power line by |
more than 30cm (11.81inches) (at least ‘l_’
10cm (3.93inches) from sensor circuit. II

otz '~‘ NOTE

*
0 [
. [
. g

cable as earth (ground) cable.

~ Use a twisted pair shielded cable

Sensor
Control Power \
power : i supply A
supply X for sensor

AN :/\ ] /_l
Do not earth (grounV? Do not earth (ground) shield but

enclosure directly. connect it to signal common cable.
Do not earth (ground) control cable.

S | * For compliance with the EU EMC directive, refer to the Installation Guideline.
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7 EMC and leakage currents

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 RF noises are indicated below:

Item Harmonics Noise
Normally 40th to 50th degrees or less )
Frequency High frequency (several 10kHz to 1GHz order)
(up to 3kHz or less)
Environment To-electric channel, power impedance To-space, distance, wiring path
Quantitative understanding Theoretical calculation possible Random occurrence, quantitative grasping difficult

Change with current variation ratio (larger as switching

Generated amount Nearly proportional to load capacity )
speed increases)
Affected equipment immunity | Specified in standard per equipment Different depending on maker's equipment specifications
Suppression example Provide reactor. Increase distance.

®Suppression technique

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

DC reactor

output current on the load side. MCCB MC Ty
For the output frequency and output current, we b X ~ i i
ower : H i !
understand that this should be calculated in the supply —X ; SI .Y
conditions under the rated load at the maximum — X i / T: :Z
operating frequency. Lot
AC reactor ~ Inverter ‘
(FR-HAL) Do not insert
power factor improving
capacitor.

-=-.. NOTE

:, ' ,: The power factor improving capacitor and surge suppressor on the inverter output side may be overheated or damaged
by the harmonic components of the inverter output. Also, since an excessive current flows in the inverter to activate
overcurrent protection, do not 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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3.2 Installation of power factor improving reactor

When the inverter is connected near a large-capacity power transformer (500kVA 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 an optional reactor (FR-HAL, FR-HEL).

When connecting a single-phase 100V power input inverter to a power transformer (50kVA or more), install a AC reactor (FR-
HAL) so that the performance is more reliable.

@ Three-phase power input

AC reactor - 4
MCCB MG (FR-HAL) Inverter §
« R: X S 1500
T ~ j ; Range requiring
S Y 8 _ installation of
Power supply : < : . 2g 1000+ tne reactor
: LT Z e
: i S 500
fffffff »
g
g 0 >
Wiring length 10(m)
DC reactor (328feet)
(FR-HEL) *
@ Single-phase power input
AC reactor
MCCB MG (FRHAL Inverter
—x R
Power supply
s < ; S| |Y
T niZ

DC reactor
(FR-HEL) *
* When connecting the FR-HEL, remove the jumper across terminals P/+ and P1.
The wiring length between the FR-HEL and inverter should be 5m (16.4feet) maximum and minimized.

D REMARKS

* Use the same wire size as that of the power supply wire (R/L1, S/L2, T/L3). (Refer to page 17)
* Single-phase 100V power input model is not compatible with DC reactor.

PRECAUTIONS FOR USE OF THE INVERTER
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v/ Power-off and magnetic contactor (MC)

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). When cycle operation or heavy-duty operation is performed with an optional brake resistor connected,
overheat and burnout of the discharging resistor can be prevented if a regenerative brake transistor is damaged due to
insufficient heat capacity of the discharging resistor and excess regenerative brake duty.

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

3)While the power is ON, inverter is consuming a little power even during inverter stop. When stopping the inverter for an
extended period of time, powering off the inverter will save power slightly.

4) To separate the inverter from the power supply to ensure safe maintenance and inspection work.

The inverter's input side MC is used for the above purpose, select class JEM1038-AC3 MC for the inverter input side
current when making an emergency stop during normal operation.

D REMARKS

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

the inverter.
inverter @ Inverter start/stop circuit example
Mcce _ Me As sh he left, al h ignal
Three-phase AC j//ﬁﬁ R/L1 u s shown on the left, always use the start signa
I : o _—9S/L2 \ Motor .
power supply S S L —o0T/3 W (ON or OFF of STF(STR) signal) to make a start
r,”: T *1 or stop.
x1  When the power supply is 400V class, install a step-down
Operation preparation c transformer.
OFF  ON MC )
T A
: i RA
STF(STR)
q SD

Start/Stop
MC Start RA

Stop RA

(2) Handling of inverter output side magnetic contactor

Switch the magnetic contactor between the inverter and motor only when both the inverter and motor are at a stop. When the
magnetic contactor is turned ON while the inverter is operating, overcurrent protection of the inverter and such will activate.
When an MC is provided for switching to the commercial power supply, for example, switch it ON/OFF after the inverter and
motor have stopped.
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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) 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 firequency selection as indicated below according to the wiring length

Wiring Length
50m to 100m exceeding 100m
50m (164.04feet) or less
(164.04feet to 328.09feet) (328.09feet)
Pr. 72 PWM frequency selection 15 (14.5kHz) or less 8 (8kHz) or less 2 (2kHz) or less

(2) Suppressing the surge voltage on the inverter side

Connect the surge voltage suppression filter (FR-ASF-H/FR-BMF-H) on the inverter output side.

=z, NOTE
:, ® ,: * For details of Pr. 72 PWM frequency selection, refer to page 146.
Rl * For explanation of surge voltage suppression filter (FR-ASF-H/FR-BMF-H), 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-D700 series is a highly reliable product, but incorrect peripheral circuit making or operation/handling method may
shorten the product life or damage the product.
Before starting operation, always recheck the following items.

(1) Use crimping terminals with insulation sleeve to wire the power supply and motor.

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

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

(4) Use cables of the size to make a voltage drop 2% maximum.
If the wiring distance is long between the inverter and motor, a main circuit cable voltage drop will cause the motor torque
to decrease especially at the output of a low frequency.
Refer to page 17 for the recommended wire sizes.

(5) The overall wiring length should be 500m (1640.42feet) 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 19)

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

(7) 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. (When using capacitor type filter (FR-BIF) for a single-phase power input model,
make sure of secure insulation of T/L3-phase, and connect to the input side of the inverter.)

(8) 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/+ and N/- of the inverter is not more than 30VDC using a
tester, etc. The capacitor is charged with high voltage for some time after power off and it is dangerous.

(9) A short circuit or earth (ground) fault on the inverter output side may damage the inverter modules.

« Fully check the insulation resistance of the circuit prior to inverter operation since repeated short circuits caused by
peripheral circuit inadequacy or an earth (ground) fault caused by wiring inadequacy or reduced motor insulation
resistance may damage the inverter modules.

« Fully check the to-earth (ground) insulation and phase to phase insulation of the inverter output side before power-on.
Especially for an old motor or use in hostile atmosphere, securely check the motor insulation resistance etc.

(10) Do not use the inverter input side magnetic contactor to start/stop the inverter.
Always use the start signal (turn ON/OFF STF and STR signals) to start/stop the inverter. (Refer to page 42)

(11) Across P/+ and PR terminals, connect only an external regenerative brake discharging resistor.
Do not connect a mechanical brake.
The brake resistor can not be connected to the FR-D720-008 and 014, FR-D720S-008 and 014, FR-D710W-008 and
014. Never short between terminals P/+ and PR.
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(12)

(13)

(14)

(15)

(16)

(17)

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

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

Provide electrical and mechanical interlocks for MC1 and MC2

which are used for bypass operation. When the wiring is 5 :MC1 Interlock

incorrect and if there is a bypass operation circuit as shown Power R/L1 U X |

right, the inverter will be damaged due to arcs generated at the ~SUPPIY S/L2 V MC2 @

time of switch-over or chattering caused by a sequence error. T3 W| ™ ndesirable ;:Urrent
Inverter

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.

Instructions for overload operation

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

Make sure that the specifications and rating match the system requirements.

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 while 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 1/O cables).

* Use shield cables as signal cables.

* Install a ferrite core on the signal cable (Example: ZCAT3035-1330 TDK).
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7 Failsafe of the system which uses 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 120
) function operation Circuit error detection by negative logic | (ALM signal)
. . . Operation ready signal
2) | Inverter operating status Operation ready signal check (RY signal) 119
. . Start signal
3) | Inverter running status I;fr?rll(i;nChseiczac\)lf the start signal and (STF signal, STR signal) 115, 119
989 Running signal (RUN signal)
Start signal
4) | Inverter running status Logic check of the start signal and (STF signal, STR 3|gr.1al) . 115, 122
output current Output current detection signal
(Y12 signal)
1) Check by the inverter fault output signal
. . > Inverter fault occurrence
When the fault occurs and the inverter trips, the fault output f%’ (trip)
signal (ALM signal) is output (ALM signal is assigned to 03)-“
terminal ABC in the initial setting). b
Check that the inverter functions properly. § R

In addition, negative logic can be set (ON when the inverter b | Time
. ALM
ON | OFF !
is normal, OFF when the fault occurs). (when output I_l |
at NC contact) : |
RES ON |OFF |
Reset processing
(about 1s
Reset ON

2)Checking the inverter operating status by the inverter b
ower
operation ready completion signal SupmyJ ON ILFF

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

inverter power is on and the inverter becomes operative.

| [on | |
Check if the RY signal is output after powering on the RH 1 | | 1
inverter. > i | l DC injection brake
§ ! | ‘ operation point
o . | -
3)Checking the inverter operating status by the start signal & ! 1 DC injection
) ) i ) i 5 i | brake operation
input to the inverter and inverter running signal. =3 ! ‘ !
> . . 3
The inverter running signal (RUN signal) is output when the ~ O | P 13 Strting frequency |

inverter is running (RUN signal is assigned to terminal RUN fprsceesgingi Time
in the initial setting). > ‘
Check if RUN signal is output when inputting the start signal ~ RY Q ON | Iﬁ
to the inverter (forward signal is STF signal and reverse RUN 'ON—\OFF—
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.
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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 150% 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, Pr. 192 Setting
Signal | Positive logic | Negative logic » When using various signals, assign functions to Pr190,
ALM 99 199 Pr.192 (output terminal function selection) referring to the table
RY 1 111 on the left.
RUN 0 100
Y12 12 112
.=~ NOTE

:, ® ,: ¢ Changing the terminal assignment using Pr. 190, Pr. 192 (output terminal function selection) may affect the other functions.

Make setting after confirming the function of each terminal.

(2) Backup method outside the inverter
Even if the interlock is provided by the inverter status signal, enough failsafe is not ensured depending on the failure
status of the inverter itself. For example, when the inverter CPU fails, even if the interlock is provided using the inverter
fault signal, start signal and RUN signal, there is a case where a fault 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 checking up as below according to the level of importance of the system.

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

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

Controller

System failure

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

To the alarm detection sensor

PRECAUTIONS FOR USE OF THE INVERTER

47



MEMO

48



4 / PARAMETERS

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

The abbreviations in the explanations below are as follows: —
...... V/F control
...... General-purpose magnetic-flux vector control 2
(Parameters without any indication are valid for both control)

49



v/ Operation panel

4.1 Operation panel

4.1.1 Names and functions of the operation panel

The operation panel cannot be removed from the inverter.

Operation mode indication

PU: Lit to indicate PU operation mode.

EXT: Lit to indicate External operation mode.
(Lit at power-ON at initial setting.)

NET: Lit to indicate Network operation mode.

PU, EXT: Lit to indicate External/PU

combined operation mode 1, 2.
These turn OFF when command source is
not on operation panel (Refer to page 174).

Unit indication

Hz: Lit to indicate frequency.
(Flickers when the set frequency
monitor is displayed.)
A: Lit to indicate current.
(Both "Hz" and "A" turn off when other
than the above is displayed.)

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

etc.

Operating status display
Lit or flicker during inverter operation. *
* On: Indicates that forward rotation
operation is being performed.
Slow flickering (1.4s cycle):
Reverse rotation operation
Fast flickering (0.2s cycle):

When was pressed or the

start command was given, but the
operation can not be made.

*When the frequency command is less
than the starting frequency.
*When the MRS signal is input.

Parameter setting mode indication
Lit to indicate parameter setting mode.

Monitor indication
Lit to indicate monitoring mode.

Setting dial

(Setting dial: Mitsubishi inverter dial)

Used to change the frequency setting

and parameter values.

Press to display the following.

* Displays the set frequency in the
monitor mode

* Present set value is displayed during
calibration

* Displays the order in the faults history
mode

Mode switchover
Used to change each setting mode.

Pressing simultaneously changes

the operation mode. (Refer to page 52)
Pressing for a while (2s) can lock
operation. (Refer to page 236)

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

‘ Running frequency ‘

‘ Output current ‘

|

‘ Output voltage

50

Stop operation

Used to stop Run command.

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

Operation mode switchover

Used to switch between the PU and
external operation mode.

When using the external operation mode
(operation using a separately connected
frequency setting potentiometer and start
signal), press this key to light up the EXT
indication.

(Press simultaneously (0.5s) (Refer to

Ipage 52), or change Pr. 79 setting to change
to combined mode .)

PU: PU operation mode

EXT: External operation mode

Cancels PU stop also.

Start command
The rotation direction can be selected by
setting Pr: 40.




Operation panel X

4.1.2 Basic operation (factory setting)

Operation mode switchover

At powering on (external operation mode)

T,
= i

= NON
5 =
U _

-
(g’
T

oem Ny
' (Exampleﬂ

-

‘F and frequency flicker. ‘

Frequency setting has been
written and completed!!

- I

PU operation mode
(output frequency monitor)

Monitor/frequency setting —

N
Display the i §

Parameter setting mode (Refer to page 53) current setting
N -

oy

':ExampleE

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

v
- @ - (T - @ -
Parameter clear All parameter Faults history clear
clear

: 4

'E% = m = '%%
Initial value

change list

Parameter setting —

-

Value change

&

[Operation for displaying faults history] (Refer to page 242)
m Past eight faults can be displayed.
 —
(The latest fault is ended by ".".)

When no fault history exists, m is displayed.

Faults history —

PARAMETERS
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-7 Operation panel

4.1.3 Easy operation mode setting (easy setting mode)

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

easily made.
Changing .
example Start command: external (STF/STR), frequency command: operate with @

Operation —— —— Display
1. Screen at powering on
The monitor display appears.
2. Press and for 0.5s. Flickering
SIT - -

3. Tumn @ until 15 - 3 appears. Flickering
Ve PRM
(refer to the table below for other settings) @ 3 By 00
\b

Flickering

Operation Method
Start command | Frequency command

Operation Panel Indication

Flickering
- PRM
0 -—

N9- 1 a A @
20 o
Flickering

Flickering

Sy

(] External Analog

,‘ °] (STF, STR) voltage input
Flickering
Flickering
e External
200 (STF, STR) @
Flickering
FIicklering
= 005 — voltage input
Flickering

4.Press@toset. @ o m m
Y

Flicker --- Parameter setting complete!!
The monitor display appears after

3s.
007 Hz o
oo w2y

D REMARKS

? E- ! isdisplayed ... Why?
(& Parameter write is disabled with "1" set in Pr. 77.
? E-2 isdisplayed ... Why?
(& Setting can not be made during operation. Turn the start switch (, STF or STR) OFF.
* Press before pressing @ to return to the monitor display without setting. In this case, the mode changes to external
operation mode when performed in the PU operation mode (PU JOG operation mode) and to PU operation mode when
performed in the external operation mode.

* Reset can be made with .
* 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".

52



Operation panel X

4.1.4

Change the parameter setting value

Changing
example

Change the Pr. I Maximum frequency setting.

>

4.1.5

Operation
1. Screen at powering on
The monitor display appears.

3. Press to choose the parameter setting

mode.

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

5. Press

®

to read the present set value.
" 1205 "(120.0Hz (initial value)) appears.
6. Tumn @ to change the set value to

"EO00 " (60.00Hz).

7. Press @ to set.

2. Press to choose the PU operation mode.

Display

PU indication is lit.

> | —

PRM indication is lit.

®ME

(The parameter number read previously
appears)

® &

®) /@\ ®) /@\

© TN .

Flicker...Parameter setting complete!!

e Turn @ to read another parameter.

* Press

to show the setting again.

* Press @ twice to show the next parameter.

* Press twice to return to frequency monitor.
REMARKS
7 o EEEE s cisplayed... why?
& £r- ! appears........... Write disable error
E-2 appears............... Write error during operation
E£r3 appears............ Calibration error
E-Y appears............ Mode designation error

(For details, refer to page 248.)

* The number of digits displayed on the operation panel is four. Only the upper four digits of values can be displayed and set. If the
values to be displayed have five digits or more including decimal places, the fifth or later numerals can not be displayed nor set.

(Example) For Pr. 1
When 60Hz is set, 60.00 is displayed.

When 120Hz is set, 120.0 is displayed and second decimal place is not displayed nor set.

Setting dial push

PARAMETERS

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

* Appears when PU operation mode or external/PU combined operation mode 1 is selected (Pr: 79 ="3").
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7/ Parameter list

4.2 Parameter list

Parameter list \%

4.2.1 Parameter list

For simple variable-speed operation of the inverter, the initial setting of the parameters may be used. Set the necessary
parameters to meet the load and operational specifications. Parameter setting, change and check can be made from the
operation panel. For details of parameters, refer to the instruction manual.

D REMARKS

* @ indicates simple mode parameters.

* The parameters surrounded by a black border in the table allow its setting to be changed during operation even if "0" (initial

value) is set in Pr. 77 Parameter write selection.

* These instruction codes are used for parameter read and write by using Mitsubishi inverter protocol with the RS-485 communication.
(Refer to page 181 for RS-485 communication)

* "O"indicates valid and "x" indicates invalid of "control mode-based correspondence table", "parameter copy", "parameter clear", and "all parameter clear".

Minimum . Refer
Func- . . Initial Customer
. Parameter Name Setting Range Setting to .
tion Value Setting
Increments Page
0 Torque boost 0 to 30% 0.1% 6/4/3% =1 71
1 Maximum frequency 0 to 120Hz 0.01Hz 120Hz 81
2 Minimum frequency 0 to 120Hz 0.01Hz OHz 81
» & Base frequency 0 to 400Hz 0.01Hz 60Hz 83
c
S 4 Multi-speed setting (high speed) 0 to 400Hz 0.01Hz 60Hz 87
;c: 5 Multi-speed setting (middle speed) 0 to 400Hz 0.01Hz 30Hz 87
Z, 6 Multi-speed setting (low speed) 0 to 400Hz 0.01Hz 10Hz 87
§ 7 Acceleration time 0 to 3600s 0.1s 5/10s =2 94
8 Deceleration time 0 to 3600s 0.1s 5/10s =2 94
Rated
9 Electronic thermal O/L relay 0 to 500A 0.01A inverter 98
current
5 10 DC injection brake operation frequency | 0 to 120Hz 0.01Hz 3Hz 107
T o
'GE)‘ _E‘.E 11 DC injection brake operation time 0 to 10s 0.1s 0.5s 107
= QO
8 12 DC injection brake operation voltage 0 to 30% 0.1% 6/4% *3 107
— 13 Starting frequency 0 to 60Hz 0.01Hz 0.5Hz 96
— 14 Load pattern selection Oto3 1 0 85
o _5 15 Jog frequency 0 to 400Hz 0.01Hz 5Hz 89
o8
- qg’. 16 Jog acceleration/deceleration time 0 to 3600s 0.1s 0.5s 89
— 17 MRS input selection 0,2,4 1 0 113
— 18 High speed maximum frequency 120 to 400Hz 0.01Hz 120Hz 81
— 19 Base frequency voltage 0 to 1000V, 8888, 9999 0.1V 9999 83
(0]
E £
O =
5 . .
g 2 20 ;AcceIerahon/decelerahon reference 1 to 400Hz 0.01Hz 60Hz 04
s 5 requency
3@
<3
©
_ _§ 22 Stall prevention operation level 0 to 200% 0.1% 150% 77
S 5
&3 - -
§ 23 Stall prever_mon operation level 0 to 200%, 9999 01% 9999 77
a compensation factor at double speed
o 24 Multi-speed setting (speed 4) 0 to 400Hz, 9999 0.01Hz 9999 87
§ = 25 Multi-speed setting (speed 5) 0 to 400Hz, 9999 0.01Hz 9999 87
g % 26 Multi-speed setting (speed 6) 0 to 400Hz, 9999 0.01Hz 9999 87
= 0
§ 27 Multi-speed setting (speed 7) 0 to 400Hz, 9999 0.01Hz 9999 87
_ 29 Acceleration/deceleration pattern 0,1,2 1 0 97

selection
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. Control Mode-based
Instruction Code c d Tabl Parameter
Parameter Remarks orresponcence fable
Read Write | Extended | @e\M/Ewy | (GRMRC) | Copy Clear | All clear
0 00 80 0 O x O @) O
1 01 81 0 O O O O O
2 02 82 0 O @) O @) O
& 03 83 0 O X O O O
4 04 84 0 O (@) O (@) O
5 05 85 0 O O O O O
6 06 86 0 O @) O @) O
7 07 87 0 O O O O O
8 08 88 0 O @) O @) O
9 09 89 0 O O O O O
10 0A 8A 0 O @) O @) O
11 0B 8B 0 O O O O O
12 ocC 8C 0 O O O (@) O
13 0D 8D 0 O O O O O
14 OE 8E 0 O X O @) @]
15 OF 8F 0 O O O O O
16 10 90 0 O @) O @) O
17 11 91 0 O O O O O
18 12 92 0 O @) O @) O
19 13 93 0 O X O O (@]
20 14 94 0 O @) O @) O
22 16 96 0 O O O O O
23 17 97 0 O O O (@) O
24 18 98 0 O O O O O
25 19 99 0 O @) O @) O
26 1A 9A 0 O O O O O
27 1B 9B 0 O @) O (@) O
29 1D 9D 0 O O O O O

Parameter List
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Parameter list \%

Control Mode-based

Func- . M|n|rr_|um Initial e Customer
tion Parameter Name Setting Range Setting Value to Setting
Increments Page
. . . 108,
— 30 Regenerative function selection 0,1,2 1 0 134
a 31 Frequency jump 1A 0 to 400Hz, 9999 0.01Hz 9999 82
% 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
53 35 Frequency jump 3A 0 to 400Hz, 9999 0.01Hz 9999 82
o 36 Frequency jump 3B 0 to 400Hz, 9999 0.01Hz 9999 82
— 37 Speed display 0, 0.01 to 9998 0.001 0 125
— 40 RUN key rotation direction selection 0,1 1 0 235
2 c 41 Up-to-frequency sensitivity 0 to 100% 0.1% 10% 121
§ -% 42 Output frequency detection 0 to 400Hz 0.01Hz 6Hz 121
g § 43 Output frequency detection for reverse 0 to 400Hz, 9999 0.01Hz 9999 121
[ rotation
® 44 Second acceleration/deceleration time | 0 to 3600s 0.1s 5/10s *2 94,218
_5 45 Second deceleration time 0 to 3600s, 9999 0.1s 9999 94,218
g 46 Second torque boost 0 to 30%, 9999 0.1% 9999 71
-E 47 Second V/F (base frequency) 0 to 400Hz, 9999 0.01Hz 9999 83
§ 48 Second stall prevention operation 0 to 200%, 9999 01% 9999 77
bl current
@ 51 Second electronic thermal O/L relay 0 to 500A, 9999 0.01A 9999 98
0,5,8t012, 14, 20,
@ 52 DU/PU main display data selection 23 to 25, 52 to 55, 61, 1 0 126
IS 62, 64, 100
“2 55 Frequency monitoring reference 0 to 400Hz 0.01Hz 60Hz 131
=
,§ Rated
5 56 Current monitoring reference 0 to 500A 0.01A inverter 131
= current
'aé E g 57 Restart coasting time 0, 0.1 to 5s, 9999 0.1s 9999 134
S o
3 . s 58 Restart cushion time 0 to 60s 0.1s 1s 134
— 59 Remote function selection 0,1,2,3 1 0 91
— 60 Energy saving control selection 0,9 1 0 145
— 65 Retry selection Oto5 1 0 142
_ 66 Stall_prevention operation reduction 0 to 400Hz 0.01Hz 60Hz 77
starting frequency
- 67 Number of retries at fault occurrence 0to 10, 101 to 110 1 0 142
=5 68 Retry waiting time 0.1 to 600s 0.1s 1s 142
o 69 Retry count display erase 0 1 0 142
— 70 Special regenerative brake duty 0 to 30% 0.1% 0% 108
73,
— 71 Applied motor 2015§ 116h 26, 60, 4% 1 0 101,
103,
— 72 PWM frequency selection Oto15 1 1 146
— 73 Analog input selection 0,1,10, 11 1 1 148
— 74 Input filter time constant 0Oto8 1 1 150
. 75 Reset.selection/disconngcted PU 0to3, 14 to 17 1 14 156
detection/PU stop selection
— 77 Parameter write selection 0,1,2 1 0 159
— 78 Reverse rotation prevention selection 0,1,2 1 0 160
— 79 Operation mode selection 0,1,2,3,4,6,7 1 0 116733

Instruction Code c d Tabl Parameter
Parameter Remarks orrespondence able
Read Write Extended N/, SGRIMRVC Copy Clear | Allclear
30 1E 9E 0 O O O O O
31 1F 9F 0 O O O O O
32 20 A0 0 O (@) O (@) O
33 21 A1 0 O O O O O
34 22 A2 0 O O O O O
35 23 A3 0 O O O O O
36 24 A4 0 ¢} O O O O
37 25 A5 0 O O O O O
40 28 A8 0 O (@) O @) O
41 29 A9 0 O O O O O
42 2A AA 0 O O O O O
43 2B AB 0 O O O O O
44 2C AC 0 O O O O O
45 2D AD 0 O O O O O
46 2E AE 0 (@) x (@) O O
47 2F AF 0 (@) x (@) O O
48 30 BO 0 O O O (@) O
51 33 B3 0 O O O O
52 34 B4 0 O O O O O
55) 37 B7 0 O O O O O
56 38 B8 0 O O O O O
57 39 B9 0 O O O O O
58 3A BA 0 O @) O (@) O
59 3B BB 0 O O O O O
60 3C BC 0 O x O O (@)
65 41 Cc1 0 O O O O O
66 42 c2 0 O O O O O
67 43 C3 0 O O O O O
68 44 Cc4 0 O O O O O
69 45 Cc5 0 O O O O O
70 46 cé6 0 O (@) O @) O
71 47 Cc7 0 O O O O O
72 48 c8 0 O (@) O (@) O
73 49 C9 0 (@) O O X (@)
74 4A CA 0 O O O O O
75 4B CB 0 O O (@] X X
77 4D CD 4 0 O O O O O
78 4E CE 0 O O O O O
79 4F CF +4 0 O O O O O
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Parameter list \%

Control Mode-based

restart

Minimum o Refer
Func- . . Initial Customer
. Parameter Name Setting Range Setting to .
tion Increments Value Page Setting
80 Motor capacity 0.1 to 7.5kW, 9999 0.01kW 9999 73,103
o 82 Motor excitation current 0 to 500A, 9999 0.01A 9999 103
c
g 83 Rated motor voltage 0 to 1000V 0.1V 200VH400V- | 193
c
8 84 Rated motor frequency 10 to 120Hz 0.01Hz 60Hz 103
% 90 Motor constant (R1) 0 to 5002, 9999 0.001Q 9999 103
= . . 103,
96 Auto tuning setting/status 0, 11,21 1 0 134
L . 181,
117 PU communication station number 0 to 31 (0 to 247) 1 0 -
c
% o 181,
o 118 PU communication speed 48, 96, 192, 384 1 192 108
c
E 119 PU communication stop bit length 0,1,10, 11 1 1 181
181,
§ 120 PU communication parity check 0,1,2 1 2 108
[e]
3 121 Number of PU communication retries 0 to 10, 9999 1 1 182
c
c 182,
3 122 PU communication check time interval | 0, 0.1 to 999.8s, 9999 0.1s 0 108
o)
o 123 PU communication waiting time setting | 0 to 150ms, 9999 1 9999 181
124 PU communication CR/LF selection 0,1,2 1 1 181
— Tog | e BCEEnG) SEiE €T 0 to 400Hz 0.01Hz 60Hz 151
frequency
— | etzs | forminal4frequency seting gain 0 to 400Hz 0.01Hz 60Hz 151
requency
127 PID control automatic switchover 0 to 400Hz, 9999 0.01Hz 9999 210
frequency
. . 210,
128 PID action selection 0, 20, 21, 40 to 43 1 0 o
. 210,
129 PID proportional band 0.1 to 1000%, 9999 0.1% 100% 218
5 ) ) 210,
= 130 PID integral time 0.1 to 3600s, 9999 0.1s 1s 218
@
& o 210,
5 131 PID upper limit 0 to 100%, 9999 0.1% 9999 i
- L 210,
132 PID lower limit 0 to 100%, 9999 0.1% 9999 o
. . 210,
133 PID action set point 0 to 100%, 9999 0.01% 9999 218
. e 210,
134 PID differential time 0.01 to 10s, 9999 0.01s 9999 218
E 145 PU display language selection Oto7 1 1 235
— 146 Parameter for manufacturer setting. Do not set.
150 Output current detection level 0 to 200% 0.1% 150% 122
- £ - -
§ % 151 t?mu:eput current detection signal delay 0to 10s 01s 0s 122
5 0
(3 g 152 Zero current detection level 0 to 200% 0.1% 5% 122
153 Zero current detection time Oto1s 0.01s 0.5s 122
— 156 Stall prevention operation selection 0 to 31, 100, 101 1 0 77
— 157 OL signal output timer 0 to 25s, 9999 0.1s Os 77
. . . 1t03,5,8t012, 14, 21,
— 158 AM terminal function selection 24,52 53, 61, 62 1 1 126
— 160 Extended function display selection 0, 9999 1 0 160
161 Frequ_ency setting/key lock operation 0,1, 10, 11 1 0 236
selection
% 162 Automan_c restart af_ter instantaneous 0, 1,10, 11 1 1 134
3 e power failure selection
s 8
g ¢ . o ovel
S S 165 Stall prevention operation level for 0 to 200% 01% 150% 134
=
<
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Instruction Code c d Tabl Parameter
Parameter Remarks oliespondenceylave
Read Write Extended N/, SGRIMRVC Copy Clear | Allclear
80 50 DO 0 x (@) (@) (@) (@)
82 52 D2 0 x O (@) x (@)
83 53 D3 0 x (@) (@) (@) (@)
84 54 D4 0 X O @] O @]
90 5A DA 0 (@) (@) (@) x (@)
96 60 EO 0 (@) O (@) x (@)
117 11 91 1 (@] (@) (@] O 7 O 7
118 12 92 1 O O (@) O 7 O «7
119 13 93 1 (@) (@) (@) O «7 O 7
120 14 94 1 @] O (@) O 7 O+
121 15 95 1 (@) (@) @) O +7 O »7
122 16 96 1 (@) O (@) O 7 O «7
123 17 97 1 @] (@) (@) O 7 O 7
124 18 98 1 o O @) O 7 O «7
125 19 99 1 @] (@) (@] X (@]
126 1A 9A 1 o O (@) x (@)
127 1B 9B 1 (@) (@) (@) (@) (@)
128 1C 9C 1 @] O @] O @]
129 1D 9D 1 (@) (@) (@) (@) (@)
130 1E 9E 1 (@) O O O (@)
131 1F 9F 1 (@] (@) (@] (@) (@]
132 20 A0 1 @] O @] O @]
133 21 A1 1 (@) (@) (@) (@) (@)
134 22 A2 1 @] O @] O (@]
145 2D AD 1 @] (@) (@] X x
146 Parameter for manufacturer setting. Do not set.
150 32 B2 1 @] (@) (@] (@) (@]
151 33 B3 1 @] O @] O @]
152 34 B4 1 (@) (@) (@) (@) (@)
153 35 B5 1 O O (@) O (@)
156 38 B8 1 (@] (@) (@] (@) (@]
157 39 B9 1 (@) O (@) O (@)
158 3A BA 1 (@] (@) (@] (@) (@]
160 00 80 2 (@) O (@) O (@)
161 01 81 2 (@] (@) (@] P (@]
162 02 82 2 (@] O @] O @]
165 05 85 2 (@) (@) (@) (@) (@)
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Parameter list \%

Control Mode-based

Minimum . Refer
ATER | 1 t Nam Setting Range Settin il |
tion arameter ame 9 9 I 9 Value Setting
ncrements Page
é 166 | Qutput current detection signal 0 to 10s, 9999 0.1s 0.1s 122
o retention time
S
E 167 Outpu_t current detection operation 0,1 1 0 122
S selection
(@]
— 168 )
— 169 Parameter for manufacturer setting. Do not set.
2 § 170 Watt-hour meter clear 0, 10, 9999 1 9999 126
35
3 é 171 Operation hour meter clear 0, 9999 1 9999 126
0to5,7,8,10, 12,
s 178 STF terminal function selection 14,16, 18, 24, 25, 1 60 111
‘g - 60, 62, 65 to 67, 9999
2§ 0to5,7,8,10, 12,
T E 179 STR terminal function selection 14, 16, 18, 24, 25, 1 61 111
E 2 61, 62, 65 to 67, 9999
g & 180 RL terminal function selection 0t05,7, 8,10, 12, 1 0 111
= 181 RM terminal function selection 14, 16, 18, 24, 25, 1 1 111
= 182 RH terminal function selection 62, 65 to 67, 9999 1 2 111
0,1,3,4,7,8,11 to 16,
- 25, 26, 46, 47, 64, 70,
= 80, 90, 91, 93, 95, 96,
g 98, 99, 100, 101, 103,
=) 190 RUN terminal function selection 104, 107, 108, 1 0 17
@ 111 to 116, 125, 126,
c 146, 147, 164, 170, 180,
S 190, 191, 193, 195,
S 196, 198, 199, 9999
b 0,1,3,4,7,8 11 to 16,
£ 25, 26, 46, 47, 64, 70,
£ 80, 90, 91, 95, 96, 98,
‘:i 192 A,B,C terminal function selection ?371?881?:1 133;12304 1 99 117
8 125, 126, 146, 147, 164,
170, 180, 190, 191, 195,
196, 198, 199, 9999
232 Multi-speed setting (speed 8) 0 to 400Hz, 9999 0.01Hz 9999 87
_E’ 233 Multi-speed setting (speed 9) 0 to 400Hz, 9999 0.01Hz 9999 87
§ 234 Multi-speed setting (speed 10) 0 to 400Hz, 9999 0.01Hz 9999 87
3 235 Multi-speed setting (speed 11) 0 to 400Hz, 9999 0.01Hz 9999 87
o8 236 Multi-speed setting (speed 12) 0 to 400Hz, 9999 0.01Hz 9999 87
g 237 Multi-speed setting (speed 13) 0 to 400Hz, 9999 0.01Hz 9999 87
§ 238 Multi-speed setting (speed 14) 0 to 400Hz, 9999 0.01Hz 9999 87
239 Multi-speed setting (speed 15) 0 to 400Hz, 9999 0.01Hz 9999 87
— 240 Soft-PWM operation selection 0,1 1 1 146
= 241 Analog input display unit switchover 0,1 1 0 151
— 244 Cooling fan operation selection 0,1 1 1 226
5 245 Rated slip 0 to 50%, 9999 0.01% 9999 76
©
-‘79)' % 246 Slip compensation time constant 0.01 to 10s 0.01s 0.5s 76
Q.
f’, 047 Constant-power range slip 0, 9999 1 9999 76
compensation selection
— 249 Earth (ground) fault detection at start 0,1 1 0 144
0 to 100s, 110,
— 250 Stop selection 1000 to 1100s, 0.1s 9999
8888, 9999 s
— 251 Output phase loss protection selection | 0, 1 1 1 144

60

Instruction Code c d Tabl Parameter
Parameter Remarks orresponcence fable
Read Write Extended N/, SGRIMRVC Copy Clear | Allclear

166 06 86 2 o O O O o
167 07 87 2 O O O O O
168 .

169 Parameter for manufacturer setting. Do not set.

170 0A 8A 2 o O (@) x o
171 0B 8B 2 (@) (@) x x x
178 12 92 2 o O o x o
179 13 93 2 (@) O (@) x (@)
180 14 94 2 o O (@) x O
181 15 95 2 (@) O (@) x (@)
182 16 96 2 O @) O X O
190 1E 9E 2 (@) O (@) x (@)
192 20 A0 2 O @) O X O
232 28 A8 2 O O O O O
233 29 A9 2 O (@) O (@) O
234 2A AA 2 (@) (@) (@) (@) (@)
235 2B AB 2 O (@) O (@) O
236 2C AC 2 O O O O O
237 2D AD 2 o O o O o
238 2E AE 2 O O O O O
239 2F AF 2 O (@) O (@) O
240 30 BO 2 (@) (@) (@) (@) (@)
241 31 B1 2 O O O (@) O
244 34 B4 2 O O O O O
245 35 B5 2 o O o O o
246 36 B6 2 O O O O O
247 37 B7 2 o O O O o
249 39 B9 2 O O O O O
250 3A BA 2 o O O O o
251 3B BB 2 (@) (@) (@) (@) (@)
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Control Mode-based

Minimum o Refer
Func- . . Initial Customer
. Parameter Name Setting Range Setting to .
tion Value Setting
Increments Page

® 255 Life alarm status display (0 to 15) 1 0 227

é’ 256 Inrush current limit circuit life display (0 to 100%) 1% 100% 227

_8 257 Control circuit capacitor life display (0 to 100%) 1% 100% 227

S 258 Main circuit capacitor life display (0 to 100%) 1% 100% 227

5 259 Main circuit capacitor life measuring 0,1(2,3,8,9) 1 0 227

— 260 PWM frequency automatic switchover | 0, 1 1 0 146
g
=
8 a . .

“q,:) o 261 Power failure stop selection 0,1,2 1 0 140
(2]

2

e

o

— 267 Terminal 4 input selection 0,1,2 1 0 148

— 268 Monitor decimal digits selection 0, 1, 9999 1 9999 126

— 269 Parameter for manufacturer setting. Do not set.

— 295 Magnitude of frequency change setting ?00031 0.10, .00, 0.01 0 238
g 5 296 Password lock level 1to 6, 101 to 106, 9999 1 9999 161
S 5
n ©O
2 5| 207 |Passwordlockiunlock 1000 09999 (0 to 5, 1 9999 161
o = 9999)

— 298 Frequency search gain 0 to 32767, 9999 1 9999 134

. 209 Rotation Q|rect|on detection selection 0, 1, 9999 1 0 134

at restarting

< 338 Communication operation command 0, 1 1 0 174

= source

& —

g 339 Communication speed command 01,2 1 0 174

2 source

g 340 Communication startup mode selection | 0, 1, 10 1 0 173

8 — -

- 342 Communlcatlon EEPROM write 0,1 1 0 185

& selection

@ 343 Communication error count = 1 0 198
S
-
iz % 450 Second applied motor 0, 1, 9999 1 9999 101
8 8
5]

n
‘06) = 495 Remote output selection 0,1,10, 11 1 0 124
E g
g“g’ (@] 496 Remote output data 1 0 to 4095 1 0 124
- F— 182,
_ 502 Stop mode selection at communication 0,1,2 1 0
error 198

Q

2 503 Maintenance timer 0 (1 to 9998) 1 0 231

_% 504 Malntenance timer alarm output set 0 to 9998, 9999 1 9999 231

S time

IS 549 Protocol selection 0,1 1 0 198

®

2

c

5 .

g 551 PU mgde operation command source 2. 4. 9999 1 9999 174

£ selection

o

(@]

@ 555 Current average time 0.1to 1s 0.1s 1s 232
S5
g
& g 556 Data output mask time 0 to 20s 0.1s Os 232
S o
% é Current average value monitor signal Rated
o 557 9 9 0 to 500A 0.01A inverter 232
output reference current
current
— 561 PTC thermistor protection level 0.5 to 30kQ , 9999 0.01Q 9999 98
— 563 Energization time carrying-over times (0 to 65535) 1 0 126

Instruction Code c d Tabl Parameter
Parameter Remarks orresponcence fable
Read Write Extended N/, SGRIMRVC Copy Clear | Allclear
255 3F BF 2 o O x x x
256 40 Cco 2 (@) (@) x x x
257 41 Cc1 2 O @) X X X
258 42 c2 2 (@) (@) x x x
259 43 C3 2 o O o O O
260 44 Cc4 2 O O O O O
261 45 C5 2 O (@) O @) O
267 4B CB 2 O O O X O
268 4C ccC 2 o O o O o
269 Parameter for manufacturer setting. Do not set.
295 67 E7 2 O (@) O (@) O
296 68 E8 2 (@) O (@) x (@)
297 69 E9 2 x
298 6A EA 2 x
299 6B EB 2 O @) O @) O
338 26 A6 3 (@) (@) (@) O #7 O +7
339 27 A7 3 O O O O 7 (OFY/
340 28 A8 3 (@) (@) (@) O «7 O +7
342 2A AA 3 o O o O o
343 2B AB 3 (@) (@) x x x
450 32 B2 4 o O O O o
495 5F DF 4 O O O O O
496 60 EO 4 O O x x x
502 02 82 5) (@) (@) (@) (@) (@)
503 03 83 5 O O x x x
504 04 84 5) (@) O (@) x (@)
549 31 B1 5 O (@) @] O «7 O »7
551 33 B3 5) (@) (@) (@) O #7 O +7
555 37 B7 5 o O O O o
556 38 B8 5) (@) (@) (@) (@) (@)
557 39 B9 5 o O O O o
561 3D BD 5 O O O X O
563 3F BF 5 o O x x x

62
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Control Mode-based

Minimum . Refer Instruction Code Parameter
Ftli]:: Parameter Name Setting Range Setting {Z::LZI to C;::g:wr Parameter Remarks Correspondence Table
Increments Page 9 Read Write Extended N/ QG RMEVC, Copy Clear | Allclear
— 564 Operating time carrying-over times (0 to 65535) 1 0 126 564 40 Cco 5 O O X X X
— 571 Holding time at a start 0 to 10s, 9999 0.1s 9999 96 571 47 Cc7 5 O @) O @) O
s 575 Output interruption detection time 0 to 3600s, 9999 0.1s 1s 210 575 4B CB 5 O O O O O -
= K
E g 576 Output interruption detection level 0 to 400Hz 0.01Hz OHz 210 576 4C cC 5 O (@) O (@) O |
o 1 9
© 577 Output interruption cancel level 900 to 1100% 0.1% 1000% 210 577 4D CD ) O O O O O 9
— 611 Acceleration time at a restart 0 to 3600s, 9999 0.1s 9999 134 611 0B 8B 6 O @) O O O g
— 653 Speed smoothing control 0 to 200% 0.1% 0 147 653 5] B5 6 @) O @) O ©) ©
— 665 gR:i?]e”eram” avoidance frequency | 4 4, 50, 0.1% 100 224 665 41 ct 6 o o o o o &
22
§ % 872 3 Input phase loss protection selection 0,1 1 0 144 872 48 Cc8 8 O O O O O
o C
a 2
g 882 Reger)eratlon avoidance operation 0.1,2 1 0 224 882 52 D2 8 o o o o o
c selection
© T 5 q
% 883 Regeneration avoidance operation 300 to 800V 0.1V 400VvDC/ 224 883 53 D3 8 o o o o o
2 S level 780VDC =5
5 ©| g5 | Regenerationavoidancecompensation | . 401, 9999 0.01Hz 6Hz 224 885 55 D5 8 o o o o o
B S frequency limit value
2
%’u 886 Regeneration avoidance voltage gain 0 to 200% 0.1% 100% 224 886 56 D6 8 O O O O O
x
% 888 Free parameter 1 0 to 9999 1 9999 234 888 58 D8 8 O @) O X X
8 £
©
- g 889 Free parameter 2 0 to 9999 1 9999 234 889 59 D9 8 O O O X X
— 891 t?r‘r‘];“s”'at"’e power monitor digit shifted | 4, 4 9999 1 9999 126 891 58 D8 8 o o 0o o o
Ci A =
AM terminal calibration — — — 132 5D DD 1 O O (@] X (@]
(901) =6 (901)
C2 i i i C2
Terminal 2 frequency setting bias 0 to 400Hz 0.01Hz OHz 151 5E DE 1 o o o X o
(902) 6 | frequency (902)
C3 . . . C3
Terminal 2 frequency setting bias 0 to 300% 0.1% 0% 151 5E DE 1 O O O x O
& (902) =6 (902)
3 125 Terminal 2 fi ti i 125
£ ermina’  frequency setiing gain 0 to 400Hz 0.01Hz 60Hz 151 5F DF 1 o o o x o
o (903)x | frequency (903)
g c4 , ., c4
c Terminal 2 frequency setting gain 0 to 300% 0.1% 100% 151 5F DF 1 O O O X O
S (903) =6 (903)
(0]
o C5 ; i ; C5
= Terminal 4 frequency setting bias 0 to 400Hz 0.01Hz OHz 151 60 EO 1 o o o < o
S (904) s | frequency (904)
C6 C6
Terminal 4 frequency setting bias 0 to 300% 0.1% 20% 151 60 EO 1 O O O x O
(904) =6 (904)
126 i i i 126
Terminal 4 frequency setting gain 0 to 400Hz 0.01Hz 60Hz 151 61 E1 1 o o o X o
(905) +6 frequency (905)
C7 ) i ) C7 72)
Terminal 4 frequency setting gain 0 to 300% 0.1% 100% 151 61 E1 1 O O O x O 14
(905) <6 (905) w
C22t0 C25 ) C221t0 C25 ) -
= Parameter for manufacturer setting. Do not set. Parameter for manufacturer setting. Do not set. 11}
(922 to 923) (922 to 923) s
S 990 PU buzzer control 0, 1 1 1 239 990 5A DA 9 (@) (@) (@) (@) (@) <
o 991 PU contrast adjustment 0to 63 1 58 239 991 5B DB 9 O @) O X O [1'd
<
o
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7/ Parameter list Parameter list \%

Func- Minimum Initial Refer Customer Instruction Code Ci?r:tsmlolr\\n:::c-:ga'l'saelge Parameter
tion Parameter Name Setting Range Setting Value to Seftin Parameter Remarks L
Increments Page 9 Read Write Extended N/ QG RMEVC, Copy Clear | Allclear

k%) Pr.CL Parameter clear 0,1 1 0 240 Pr.CL — FC — — — — — —
58
g s ALLC All parameter clear 0,1 1 0 240 ALLC — FC — — — — — — -
g S o
g9 Er.CL Faults history clear 0, 1 1 0 242 Er.CL — F4 — — — — — — -l
C® -
T > (]
<o — -
o g Pr.CH Initial value change list — — — 241 Pr.CH — — — — — — — — g

C

— ©
*1  Differ according to capacities. ;

6%: FR-D720-042 or less, FR-D740-022 or less, FR-D720S-042 or less, FR-D710W-042 or less o

4%: FR-D720-070 to 165, FR-D740-036 to 080, FR-D720S-070 and 100
3%: FR-D720-238 and 318, FR-D740-120 and 160
x2  Differ according to capacities.
5s: FR-D720-165 or less, FR-D740-080 or less, FR-D720S-008 to 100, FR-D710W-042 or less
10s: FR-D720-238 and 318, FR-D740-120 and 160
x3  Differ according to capacities.
6%: FR-D720-008 and 014, FR-D720S-008 and 014, FR-D710W-008 and 014
4%: FR-D720-025 or more, FR-D740-012 or more, FR-D720S-025 or more, FR-D710W-025 or more
x4 Write is disabled in the communication mode (network operation mode) from the PU connector.
x5 The initial value differs according to the voltage class. (100V, 200V class / 400V class)
6 The parameter number in parentheses is the one for use with the operation panel (PA02) for the FR-E500 series or parameter unit (FR-PU04/FR-PUQ7).

7  These parameters are communication parameters that are not cleared when parameter clear (all clear) is executed from RS-485 communication. (Refer to
page 178 for RS-485 communication)
«8  Available only for the three-phase power input specification model.
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Parameters according to purposes

4.3 Adjust the output torque (current) of the motor 71
4.31 Manual torque boost (Pr. 0, Pr. 4B) ... 71
4.3.2 Large starting torque and low speed torque are necessary (General-purpose magnetic flux vector

LoTo] 0110 I (A TR o <10 ) PSSR 73
4.3.3  Slip compensation (Pr. 245 10 Pr. 247 ) ......eo oo 76
434 Stall prevention operation (Pr. 22, Pr. 23, Pr. 48, Pr. 66, Pr. 156, Pr. 157 ) ..o 77

4.4 Limit the output frequency 81
441 Maximum/minimum frequency (Pr. 1, Pr. 2, Pr. 18).....oc e 81
442  Avoid mechanical resonance points (frequency jumps) (Pr. 31 to Pr. 36)........ccooiiicneennennnn. 82

4.5 Set V/F pattern 83
451 Base frequency, voltage (Pr. 3, Pr. 19, Pr. 47) ... 83
4.5.2  Load pattern selecCtion (Pr. 14) ... e e e e 85

4.6 Frequency setting by external terminals 87
4.6.1 Operation by multi-speed 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. 46) ..o it e e e e e e e 89
4.6.3 Remote setting function (Pr. 59) ........ooiiiiiiii e 91

4.7 Setting of acceleration/deceleration time and acceleration/
deceleration pattern 94

4.7.1 Setting of the acceleration and deceleration time

(Pr. 7, Pr. 8, Pr. 20, Pr. 44, Pr. 45) ..ottt ettt 94

4.7.2  Starting frequency and start-time hold function (Pr. 13, Pr. 571) ..., 96
4.7.3  Acceleration/deceleration pattern (Pr. 29) ... 97
4.8 Selection and protection of a motor 98

4.8.1 Motor overheat protection (Electronic thermal O/L relay, PTC thermistor protection) (Pr. 9, Pr. 51,
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T 2 OSSR 98
4.8.2  Applied motor (Pr. 71, Pr. 450) ... ettt e e e e e e e e e as 101
4.8.3  To exhibit the best performance of the motor (offline auto tuning)
(Pr. 71, Pr. 80, Pr. 82 t0 Pr. 84, Pr. 90, Pr. 96).......coii ittt 103
4.9 Motor brake and stop operation 107
491 DC injection brake (Pr. 10 10 Pr. 12) ... e 107
4.9.2  Selection of a regenerative brake (Pr. 30, Pr. 70) ........ooiiiiiiiiiiee e 108
4.9.3  StOP SEIECHON (Pr. 250) .....eeeeeiie ettt et naeeeeean 110
4.10 Function assignment of external terminal and control 111
4.10.1 Input terminal function selection (Pr. 178 t0 Pr. 182).......coooiiiiiiii e 111
4.10.2 Inverter output shutoff signal (MRS signal, Pr. 17) ... 113
4.10.3 Condition selection of function validity by second function selection signal (RT)............cccc....... 114
4.10.4 Start signal operation selection (STF, STR, STOP signal, Pr. 250) ........cccccviiiieiiiiieneiieenn, 115
4.10.5 Output terminal function selection (Pr. 190, Pr. 192)........cooiiiiiiiie e 117
4.10.6 Detection of output frequency (SU, FU signal, Pr. 4110 Pr. 43) ... 121
4.10.7 Output current detection function
(Y12 signal, Y13 signal, Pr. 150 to Pr. 153, Pr. 166, Pr. 167) ....ccooeiiiiiiiiiieeeee e 122



4.10.8 Remote output selection (REM signal, Pr. 495, Pr. 496)........ccoiiiiiiiiiiiiee e 124

4.11 Monitor display and monitor output signal 125
4111  Speed display and speed Setting (Pr. 37).. ..o e 125
4.11.2 Monitor display selection of operation panel/PU and terminal AM

(Pr. 52, Pr.158, Pr. 170, Pr. 171, Pr. 268, Pr. 563, Pr. 564, Pr. 891) .....ccccooiiiiiiiiiieeeeeee. 126
4.11.3 Reference of the terminal AM (analog voltage output) (Pr. 55, Pr. 56) ........ccccceiiiiiiiiiiiiienens 131
4.11.4 Terminal AM calibration (calibration parameter C1 (Pr.901)) .......oeueeiiiiiiiiiiiieee e 132

4.12 Operation selection at power failure and instantaneous power
failure 134

4.12.1 Automatic restart after instantaneous power failure/flying start
(Pr. 30, Pr. 57, Pr. 58, Pr. 96, Pr. 162, Pr. 165, Pr. 298, Pr. 299, Pr. 611) ...cccccooioiiiiiiieeeen,

4.12.2 Power-failure deceleration stop function (Pr. 261) ........oooi i

4.13 Operation setting at fault occurrence

4.13.1  Retry function (Pr. 65, Pr. 67 10 Pr. 69) .....ooi it
4.13.2 Input/output phase loss protection selection (Pr. 251, Pr. 872) ...
4.13.3 Earth (ground) fault detection at start (Pr. 249) .........coooiiiiii e

4.14 Energy saving operation

4.14.1  Optimum excitation CONtrol (Pr. B0) .........ccoiiiiiiieiiiiie et e st e e e areee e
4.15 Motor noise, EMI measures, mechanical resonance

4151 PWM carrier frequency and Soft-PWM control (Pr. 72, Pr. 240, Pr. 260)........cccccocccceieeieeninnne.
4.15.2 Speed smoothing CONLrol (Pr. B53) .......ueiiiiiiiiiee e e et e e e snbeeee e

4.16 Frequency setting by analog input (terminal 2, 4)

Parameters according to purposes

4.16.1  Analog input selection (Pr. 73, Pr. 267 ) .....oco oot a e e
4.16.2 Response level of analog input and noise elimination (Pr. 74)........ccccccociiiiiiiii e
4.16.3 Bias and gain of frequency setting voltage (current)
(Pr. 125, Pr. 126, Pr. 241, C2 (Pr. 902) to C7 (Pr. 905)) ...eeiuieeiie et 151
4.17 Misoperation prevention and parameter setting restriction 156
4.17.1 Reset selection/disconnected PU detection/PU stop selection (Pr. 75) .......cccccoevieeieiiiiieeennen 156
4.17.2 Parameter write disable selection (Pr. 77) ... e 159
4.17.3 Reverse rotation prevention selection (Pr. 78) ... 160
4.17.4 Extended parameter display (Pr. 160) ........coouiiiiiiiiiiiie e e 160 o
4.17.5 Password function (Pr. 296, Pr. 297)......ooa e 161 %
-
4.18 Selection of operation mode and operation location 163 I-IEJ
4.18.1 Operation mode Selection (Pr. 79).........uiiiiiiiie et sreee e 163 é
4.18.2 Operation mode at power-on (Pr. 79, Pr. 340) ... 173 E
4.18.3 Start command source and frequency command source during communication
operation (Pr. 338, Pr. 339, Pr. 551 ) oo e 174
4.19 Communication operation and setting 178
4.19.1  Wiring and configuration of PU CONNECION ... e 178

4.19.2 Initial settings and specifications of RS-485 communication
(Pr. 117 to Pr. 120, Pr. 123, Pr. 124, Pr. 549) .....ooi ittt 181



4.19.3 Operation selection at communication error occurrence (Pr. 121, Pr. 122, Pr. 502) .................. 182
4.19.4 Communication EEPROM write selection (Pr. 342) ........ccooiiiiiiiiiee e 185
4.19.5 Mitsubishi inverter protocol (computer link communication)............cccccoieiiiiieeen 186
4.19.6 Modbus RTU communication specifications
(Pr. 117, Pr. 118, Pr. 120, Pr. 122, Pr. 343, Pr. 502, Pr. 549) ..ottt 198
4.20 Special operation and frequency control 210
4.20.1 PID control (Pr. 127 to Pr. 134, Pr. 57510 Pr. 577) oot 210
4.20.2 Dancer control (Pr. 44, Pr. 45, Pr. 128 10 Pr. 134)... e 218
4.20.3 Regeneration avoidance function (Pr. 665, Pr. 882, Pr. 883, Pr. 885, Pr. 886)........cccccccceveeenn. 224
4.21 Useful functions 226
4.21.1 Cooling fan operation Selection (Pr. 244) .........c..u e 226
4.21.2 Display of the life of the inverter parts (Pr. 255 t0 Pr. 259) ........cociiiiiiiiii e 227
4.21.3 Maintenance timer alarm (Pr. 503, Pr. 504)......coo oo 231
4.21.4 Current average value monitor signal (Pr. 555 t0 Pr. 557) ......ccooiiiiiiii e, 232
4.21.5 Free parameter (Pr. 888, Pr. 889) .....ccoi ittt 234
4.22 Setting the parameter unit and operation panel 235
4.22.1 RUN key rotation direction selection (Pr. 40)..........oouuiiiiiiiiiiee e 235
4.22.2 PU display language selection(Pr.145)........cooi it 235
4.22.3 Operation panel frequency setting/key lock operation selection (Pr. 161).......cccooiiiiiiiieeneeeenn. 236
4.22.4 Magnitude of frequency change setting (Pr. 295)..........ooo e 238
4.22.5 Buzzer control (Pr. 990).........eiii ettt e e e e e e ee e nneeeaean 239
4.22.6 PU contrast adjustment (Pr. 991 ... e 239
4.23 Parameter clear/ All parameter clear 240
4.24 Initial value change list 241
4.25 Check and clear of the faults history 242
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Adjust the output torque (current) of the motor \‘?

4.3 Adjust the output torque (current) of the motor

Purpose Parameter that should be Set Refer to Page
Set starting torque manually Manual torque boost Pr. 0, Pr. 46 71
Automatically control output current | General-purpose magnetic
. Pr. 71, Pr. 80 73
according to load flux vector control

Compensate for motor slip to secure

Slip compensation Pr. 245 to Pr. 247 76
low-speed torque
Limit output current to prevent . . Pr. 22, Pr. 23, Pr. 66, Pr. 156,

Stall prevention operation Pr. 157 77

inverter trip

4.3.1 Manual torque boost (Pr. 0, Pr. 46)«\/%w

Motor torque reduction in the low-speed range can be improved by compensating a voltage drop in the low-frequency range.
®Motor torque in the low-frequency range can be adjusted to the load to increase the starting motor torque.
®Two kinds of start torque boosts can be changed by switching between terminals.

Parameter Name Initial Value Setting Description
Number Range
FR-D720-042 or less
FR-D740-022 or less 6%
FR-D720S-008 to 042
FR-D710W-042 or less
0 Torque boost FR-D720-070 to 165 0to30% | Set the output voltage at OHz as %.
FR-D740-036 to 080 4%
FR-D720S-070 and 100
FR-D720-238 and 318 3%
FR-D740-120 and 160
Second torque 0to30% | Set the torque boost when the RT signal is ON.
46 « boost 9999 9999 Without second torque boost
* The above parameters can be set when Pr. 160 Extended function display selection = "0". (Refer to page 160)
(1) Starting torque adjustment 4
*On the assumption that Pr. 19 Base frequency voltage is 100%, set 9 100% pommmmmme e ;
the output voltage at OHz in % to 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 g 1
overheat. The guideline is about 10% at the greatest. Pr.0 ' © T
Pr 46 Setting range :
0 Base fr;quency
(2) Settwo kinds of torque boosts (RT signal, Pr. 46) Output frequency (Hz)

*When you want to change torque boost according to applications,
switch multiple motors with one inverter, etc., use Second torque boost.
*Pr. 46 Second torque boost is valid when the RT signal is ON.
*For the terminal used for RT signal input, set "3" in any of Pr: 178 to Pr. 182 (input terminal function selection) to assign the function.

D REMARKS

| * The RT signal acts as the second function selection signal and makes the other second functions valid. (Refer to page 114)

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

72

[

NOTE

®* The amount of current flows in the motor may become large according to the conditions such as the motor
characteristics, load, acceleration/deceleration time, wiring length, etc., resulting in an overcurrent trip (OL (overcurrent
alarm) then E.OC1 (overcurrent trip during acceleration), overload trip (E.THM (motor overload trip), or E.THT (inverter
overload trip).

(When a fault occurs, release the start command, and decrease the Pr. 0 setting 1% by 1% to reset.) (Refer to page 246.)
The Pr. 0, Pr. 46 settings are valid only when V/F control is selected.

When using the inverter dedicated motor (constant torque motor) with the FR-D720-238 and 318, FR-D740-120 and 160, set torque
boost value to 2%.

When Pr. 0 = "3%"(initial value), if Pr. 71 value is changed to the setting for use with a constant-torque motor, the Pr. 0 setting
changes to 2%.

Changing the terminal assignment using Pr. 178 to Pr. 182 (input terminal function selection) may affect the other
functions. Make setting after confirming the function of each terminal.

Parameters referred to

Pr. 3 Base frequency, Pr. 19 Base frequency voltage & Refer to page 83
Pr. 71 Applied motor U5 Refer to page 101
Pr. 178 to Pr. 182 (input terminal function selection) @ Refer to page 111



Adjust the output torque (current) of the motor \%

4.3.2 Large starting torque and low speed torque are necessary (General-purpose
magnetic flux vector control (Pr. 71, Pr. 80)) «GRuwevc,

General-purpose magnetic flux vector control is available.

Large starting torque and low speed torque are available with General-purpose magnetic flux vector control.

® What is General-purpose magnetic flux vector control ?
The low speed torque can be improved by providing voltage compensation to flow a motor current which meets the
load torque. With setting slip compensation (Pr. 245 to Pr. 247), output frequency compensation (slip compensation) is
made so that the actual motor speed goes closer to a speed command value. Effective when load fluctuates
drastically, etc.

General-purpose magnetic flux vector control is the same function as the FR-E500 series.

Parameter Initial i .
Name Setting Range Description
Number Value

0,1, 3, By selecting a standard motor or constant torque motor,

71 Applied motor 0 13, 23, 40, 43 thermal characteristic and motor constants of each motor
50, 53 are set.

Applied mot ity. (G I- tic fl
. 0.1 to 7 5KW pplied motor capacity. (General-purpose magnetic flux

80 Motor capacity 9999 vector control)

9999 V/F control

The above parameters can be set when Pr. 160 Extended function display selection = "0". (Refer to page 160)

POINT

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

uneven rotation may occur.

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

* Motor to be used is any of Mitsubishi standard motor, high efficiency motor (SF-JR, SF-HR 0.2kW or more) or
Mitsubishi constant torque motor (SF-JRCA four-pole, SF-HRCA 0.4kW to 7.5kW). When using a motor other
than the above (other manufacturer's motor), perform offline auto tuning without fail.

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

* The wiring length from inverter to motor should be within 30m (98.42feet). (Perform offline auto tuning in the
state where wiring work is performed when the wiring length exceeds 30m (98.42feet).)

Permissible wiring length between inverter and motor differs according to the inverter capacity and setting value
of Pr. 72 PWM frequency selection (carrier frequency). Refer to page 19 for the permissible wiring length.

(1) Control mode

* V/F control (initial setting) and General-purpose magnetic flux vector control are available with this inverter.

* V/F control is for controlling frequency and voltage so that the ratio of frequency (F) to voltage (V) is constant when
changing frequency.

* General-purpose magnetic flux vector control divides the inverter output current into an excitation current and a torque
current by vector calculation, and makes voltage compensation to flow a motor current which meets the load torque.
(General-purpose magnetic flux vector control is the same function as the FR-E500 series.)

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

(2) Selection method of General-purpose magnetic flux vector control

Perform secure wiring.
(Refer to page 14)
Display the extended function parameters.
(Pr. 160) (Refer to page 160)
’ Set "0" in Pr. 160 to display the extended function parameters.
Set the motor. (Pr: 71) |
Motor Pr. 71 Setting *1 Remarks
Mitsubishi standard SF-JR 0 (initial value)
motor SF-HR 40
Mitsubishi high
|.s.u Shihig Others 3 Offline auto tuning is necessary. *2
efficiency motor
. - SF-JRCA 4P 1
tl\(/l):rtsLL::|:1hc|)tcc;)cr)nstant- SF-ARCA 50
4 Others (SF-JRC, etc.) 13 Offline auto tuning is necessary. *2
Other standard motor — 3 Offline auto tuning is necessary. *2
Oth tant-
er constan — 13 Offline auto tuning is necessary. *2
torque motor

*1  Refer to page 101 for other settings of Pr. 71.
*2  Refer to page 103 for offline auto tuning.

¥

Set the motor capacity.
(Pr. 80) (Refer to page 74)

Set motor capacity (kW) in Pr. 80 Motor capacity.
(VIF control is performed when the setting is "9999" (initial value).

Set the operation command. (Refer to page 163) |
Select the start command and speed command.
(1)Start command

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

1)Operation panel: Setting by turning @ of the operation panel

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

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

Test run

As required
* Perform offline auto tuning. (Pr. 96) (Refer to page 103)

* Set motor excitation current. (Pr: 82) (Refer to page 103)
» Set slip compensation. (Pr. 245, Pr. 246, Pr. 247) (Refer to page 76)

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

* When a surge voltage suppression filter (FR-ASF-H/FR-BMF-H) is connected between the inverter and motor, output

-
e,

torque may decrease.
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(3) Control method switching by external terminals (X18 signal)

*Use the V/F switchover signal (X18) to change the control method (V/F control and General-purpose magnetic flux vector
control) with external terminal.

*Turn the X18 signal ON to change the currently selected control method (General-purpose magnetic flux vector control) to
V/F control.

For the terminal used for X18 signal input, set "18" in any of Pr. 178 to Pr. 182 (input terminal function selection) to assign the

function.

D REMARKS

When V/F control is selected by V/F switchover (X18 signal), second function is also selected at the same time. Control between
V/F control and General-purpose magnetic flux vector control can not be switched while the inverter is running. In case control is
switched between V/F control and General-purpose magnetic flux vector control, only second function is selected.

.. NOTE

! ,: * Changing the terminal assignment using Pr. 178 to Pr. 182 (input terminal function selection) may affect the other
=" functions. Make setting after confirming the function of each terminal.

(%5~ Parameters referred to

Pr.3 Base frequency, Pr.19 Base frequency voltage @Refer to page 83
Pr.71 Applied motor @’FRefer to page 101

Pr.77 Parameter write selection @Refer to page 159

Pr. 178 to Pr. 182 (input terminal function selection) 3 Refer to page 111
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7’/ Adjust the output torque (current) of the motor

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

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

Parameter . ) L.
Name Initial Value Setting Range Description
Number
. 0.01 to 50% Rated motor slip
245 Rated sli 9999
P 0, 9999 No slip compensation
Slip compensation response time. When the
sli ti ti value is made smaller, response will be faster.
246 Ip compensation time 0.5s 0.01 to 10s However, as load inertia is greater, a
constant ) )
regenerative overvoltage fault (E.OVO) is more
liable to occur.
Slip compensation is not made in the constant
Constant-power range 0 power range. (frequency range above the
247 slip compensation 9999 frequency set in Pr. 3)
selection 9999 Slip compensation is made in the constant power
range.

The above parameters can be set when Pr. 160 Extended function display selection = "0". (Refer to page 160)

« 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

o,
Synchronous speed at base frequency 100[%]

Rated slip =

D 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.

(%5~ Parameters referred to

Pr. 1 Maximum frequency U35 Refer to page 81
Pr. 3 Base frequency 1€ Refer to page 83
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4.3.4

Stall prevention operation (Pr. 22, Pr. 23, Pr. 48, Pr. 66, 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 changed to reduce the output current.

®Fast-response current limit

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

Parameter . X L.
Name Initial Value Setting Range Description
Number
Stall prevention operation 0 Stall prevention operation invalid
22 150% Set the current value to start the stall
level 0.1 to 200% ) )
prevention operation.
Stall prevention The stall operation level can be reduced
o3 operation level 9999 0 to 200% when operating at a high speed above the
compensation factor rated frequency.
at double speed 9999 Constant according to Pr. 22.
Second stall prevention 0 Stall prevention opergtion inval.id
48 . 9999 0.1 to 200% Second stall prevention operation level
operation current 9999 Same level as Pr. 22.
Stall prevention
. . Set the frequency at which the stall
66 operation reduction 60Hz 0 to 400Hz i ,
) operation level is started to reduce.
starting frequency
. . Select whether stall prevention operation
Stall prevention operation o )
156 . 0 0to 31, 100, 101 and fast-response current limit operation
selection .
will be performed or not.
Output start time of the OL signal output
. . 0 to 25s L .
157 OL signal output timer 0s when stall prevention is activated.
9999 Without the OL signal output

The above parameters can be set when Pr. 160 Extended function display selection = "0". (Refer to page 160)

(1) Block diagram

RT =0
Pr 22 N
Prag — R 20X

Stall prevention operation invalid

Stall prevention operation level

Output frequency
Pr. 23, Pr. 66
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(2) Setting of stall prevention operation level (Pr. 22)

*Set in Pr. 22 the percentage of the output current to the rated
Output current inverter current at which stall prevention operation will be

Pro2 |- N T ﬁ ,,,,,,,,,, performed. Normally set this parameter to 150% (initial value).

«Stall prevention operation stops acceleration (makes

f(f)utpujt frequency deceleration) during acceleration, makes deceleration during

‘ constant speed, and stops deceleration (makes acceleration)
during deceleration.

> Time *When stall prevention operation is performed, the OL signal is

output.

2]
] %
 Constant s{'\/g

speed, %

oL—1I 1 1 1
Stall prevention operation example

=-.. NOTE

'\. ) ." |- If an overload status lasts long, an inverter trip (e.g. electronic thermal O/L relay (E.THM)) may occur.

an®

(3) 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 or oL (overvoltage stall) is executed.

*For the OL signal, set "3 (positive logic) or 103 (negative logic)" in Pr. 190 or Pr. 192 (output terminal function selection) and
assign functions to the output terminal.

Pr. 157 Setting Description
0 ) ) Overload state (OL operation) % Z
L Output immediately.
(initial value) . % Z
0.1to 25 Output after the set time (s) has elapsed. OL output signal
9999 Not output. ‘—"

Pr. 157 set time(s)

=-.. NOTE

« If the frequency has fallen to 1Hz by stall prevention operation and remains for 3s, a fault (E.OLT) appears to trip the
inverter output.

* Changing the terminal assignment using Pr. 190, Pr. 192 (output terminal function selection) may affect the other functions.
Make setting after confirming the function of each terminal.
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Adjust the output torque (current) of the motor \?

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

Setting example (Pr. 22 =150%, Pr. 23 = 100%, Pr. 66 = 60Hz)

A

Pr. 22 A

When Pr. 23 = 9999 —_

=
c N S c s
i) I oo
® ! When Pr: 23 = "9999", the stall prevention 3
2 ! operation level is as set in Pr. 22 to 400Hz. 35 o
o a4
c | o ®
S | T8 e
C
o i DO 4
2R | | ) . 30
Q- | . Stall prevention operation level 225
T2 | | & as setin Pr. 23 >
&3 : Ly assetnir
0 60 100 150 200 300 400
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 even 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 A+B [ Pr22-A Pr.23-100
= X X
in high frequency range (%) Pr.22-B 100
Pr. 66 (HZz) x Pr. 22 (%) _ Pr 66 (Hz) x Pr. 22 (%)

However, A = ; =
Output frequency (Hz) 400Hz

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

(5) Set two types of stall prevention operation levels (Pr. 48)

*Turning RT signal ON makes Pr. 48 Second stall prevention operation current valid.
*For the terminal used for RT signal input, set "3" in any of Pr. 178 to Pr. 182 (input terminal function selection) to assign the

function.

~z-.. NOTE
B ' B Changing the terminal assignment using Pr. 178 to Pr. 182 (input terminal function selection) may affect the other
functions. 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 114)

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

(6) 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 stall prevention operation and 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
O: Activated Output O: Activated Output
Fast-Response | . ; i . Fast-Response | . ; i .
Pr 156 | Current Limit +4 (- SVAEA__J O:Operation || py. 156 | Gurrent Limit «4 [ o 2o el | O:Qperafion
Setting | O: Activated S £ 5 S e: Operation Setting | O: Activated S £ 5 S e: Operation
®: Not activated S g e g : - ®: Not activated s 8 9 i : .
o | not continued 2 2F a8 (D not continued
§ 18°] § |« § 18" § |
< a < a
0
(initial ©) ©) @) ©) ©) 16 ©) ©) (©) O °
value)
1 O O @) @) ©) 17 O O O @) °
2 @) ° @) O ©) 18 @) ° @) ©) °
3 O ° @) @) @) 19 ° L] ©) ©) [
4 ©) ©) o O @) 20 @) @) O @) °
5 O O ° O @) 21 O O ° @) °
6 @) ° 0 O @) 22 @) ° ° [@) °
7 O ° ° O @) 23 ° ° ° [@) °
8 O @) @) O @) 24 O @) [@) ° °
9 ° [@) @) O @) 25 ° [@) @) ° °
10 @) ° [@) ° @) 26 @) ° [@) ° °
11 ° ° [@) ° @) 27 ° ° [@) ° °
12 O @) o ° @) 28 (@) @) O ° °
13 ° O ° ° @) 29 ° O ° ° °
14 O [} [} [ — *2 30 ©) [} [} [ — %D
15 O ° ° ° — %2 31 o ° ° ° — %2
D D
£ £
= =
et O ©) O ©) (@) ° ° O (@) O O
[] []
g g
100 | 101 |
*3 | #3 | ¢
kel kel
© ©
o ° ) ) ° — %2 o ° ) ) ) — %2
(3] (3]
(2] (2]
(] (]
14 14

*1  When "Operation not continued for OL signal output" is selected, the ,‘:,'
*2  Since stall prevention is not activated, OL signal and E.OLT are not output.

[
e

fault (stopped by stall prevention) is displayed and operation is stopped.

*3  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.
x4 OL signal is not output at fast-response current limit operation.

.

* .

-
e,

. .
Yau?

NOTE

' ,: * When the load is heavy 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 load drop due to gravity.

/\ CAUTION

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

/\ Test operation must be performed.
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.

(%5~ Parameters referred to
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® Pr. 3 Base frequency 03 Refer to page 83
® Pr. 178 to Pr. 182 (input terminal function selection) & Refer to page 111
* Pr. 190, Pr. 192 (output terminal function selection) 1€ Refer to page 117



Limit the output frequency X

4.4 Limit the output frequency

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

Perform operation by avoiding

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

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

Motor speed can be limited.
Clamp the upper and lower limits of the output frequency.

Parameter . X o
Name Initial Value Setting Range Description
Number

1 Maximum frequency 120Hz 0 to 120Hz Upper limit of the output frequency.

2 Minimum frequency OHz 0 to 120Hz Lower limit of the output frequency.
High speed maximum Set when performing the operation at 120Hz

18 * 120Hz 120 to 400Hz

frequency or more.

* The above parameters can be set when Pr. 160 Extended function display selection = "0". (Refer to page 160)

4 (1) Set maximum frequency
. Clamped at the
Output frequency y maximum frequency e Use Pr. I Maximum frequency to set the maximum frequency. If the
I 2] B ’ frequency of the frequency command entered is higher than the
ol 1 setting, the output frequency is clamped at the maximum frequency.
PZ 18 * To perform operation above 120Hz, set the upper limit of the output

frequency to Pr. 18 High speed maximum frequency.

Pr2 ! 7 | Frequency setting ) i i
x ‘ > (When Pr: 18 is set, Pr. 1 automatically switches to the frequency of
0 5, 10V . . .
(4mA) (20mA) Pr. 18. Also, when Pr. 1 is set, Pr. 18 is automatically changed to the
Clamped at the .
minimum frequency frequency set in Pr. 1.

D REMARKS

|° When performing operation above 60Hz using the frequency setting analog signal, change Pr. 125 (Pr. 126) (frequency setting
gain).

(2) Set minimum frequency

* Use Pr. 2 Minimum frequency to set the minimum frequency.
* If the set frequency is less than Pr. 2, the output frequency is clamped at Pr. 2 (will not fall below Pr. 2).

D REMARKS

* 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.

/\ CAUTION

A Note that when Pr. 2 is set to any value equal to or more than Pr. 13 Starting frequency, simply turning on the start

PARAMETERS

signal will run the motor at the preset frequency according to the set acceleration time even if the command
frequency is not input.

(55~ Parameters referred to

Pr. 13 Starting ﬁ‘equency@ Refer to page 96
Pr. 15 Jog frequency U35~ Refer to page 89
Pr. 125 Terminal 2 frequency setting gain frequency, Pr. 126 Terminal 4 frequency setting gain frequency = Refer to page 151

81



7 Limit the output frequency

4.4.2 Avoid mechanical resonance points (frequency jumps) (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.

Parameter . ) L.
Name Initial Value Setting Range Description
Number

31 Frequency jump 1A 9999 0 to 400Hz, 9999

32 Frequency jump 1B 9999 0 to 400Hz, 9999

33 Frequency jump 2A 9999 0to 400Hz, 9999 | (A1 1B, 2At0 2B, 3Ato 3B are
34 F j 2B 9999 0 to 400Hz, 9999 frequency jumps

requency jump o 400z, 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 Extended function display selection = "0". (Refer to page 160)

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

S Frequency jump either the top or bottom point of each area.
§ Pr. 35 * The value set to 1A, 2A or 3A is a jump point, and operation in
% Pr 34 the jump zone is performed at these frequencies.
:9_; Pr. 33
[0
n
Pr. 32
Pr. 31
Pr 34: 35Hz > Example 1 || To fix the frequency to 30Hz in the range of 30Hz to 35Hz, set 35Hz in Pr. 34
7. 34, 30RZ - —---—-
Pr 33 30Hz .- and 30Hz in Pr. 33.
P 33: 35H2 P Example 2 || To jump the frequency to 35Hz in the range of 30Hz to 35Hz, set 35Hz in Pr.
33 .
Pr3430Hz - ) 33 and 30Hz in Pr. 34.
RASSER NOTE

0
.
.

82

., ® '." |During acceleration/deceleration, the running frequency within the set area is valid.



Set V/F pattern X

4.5 Set V/F pattern

Purpose Parameter that should be Set Refer to Page

B f \
Set motor ratings ase frequency. Pr. 3, Pr. 19, Pr. 47 83
Base frequency voltage

Select a V/F pattern according to

L Load pattern selection Pr. 14 85
applications.

4.5.1 Base frequency, voltage (Pr. 3, Pr. 19, Pr. 47)&5w

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

Parameter - . s
Name Initial Value Setting Range Description
Number
3 Base frequency 60Hz 0 to 400Hz Rated motor frequency (50Hz/60Hz)
0 to 1000V Base voltage
95% of power supply voltage
8888 (95% of doubled power supply voltage for
single-phase 100V power input model.)
19 = Base frequency voltage 9999
Same as power supply voltage
9999 (Twice the amount of the power supply
voltage for single-phase 100V power input
model.)
47 Second V/F (base 9999 0 to 400Hz Base frequency when the RT signal is on
%
frequency) 9999 Second V/F invalid

* The above parameters can be set when Pr. 160 Extended function display selection = "0". (Refer to page 160)

(1) Base frequency setting (Pr. 3)

* When operating a standard motor, generally set the rated
frequency of the motor to Pr. 3 Base frequency. When running the
motor using commercial power supply-inverter switch-over

Output frequency always set to "50Hz". Leaving the base frequency unchanged from
> (Hz)

S 0 operation, set Pr 3 to the same value as the power supply
(0]

g frequency.

S Pr 19 « If the frequency given on the motor rating plate is "50Hz" only,
>

g

o

oy 3 "60Hz" may make the voltage too low and the torque insufficient. It
v

*{ Pr 47 may result in an inverter trip due to overload.

Special care must be taken when "1" (variable torque load) is set in

Pr. 14 Load pattern selection .
* When using the Mitsubishi constant-torque motor, set Pr 3 to
60Hz.

(2) Set two kinds of base frequencies (Pr. 47)

* To change the base frequency when switching two types of 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. Set "3" in any of Pr. 178 to Pr. 182 (input terminal function
selection) and assign the RT signal.

D REMARKS

I * The RT signal acts as the second function selection signal and makes the other second functions valid. (Refer to page 114)

PARAMETERS
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7’/ Set V/F pattern

(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 less than the power supply voltage (Twice the amount of the power supply voltage for single-phase 100V
power input model), the maximum output voltage of the inverter is as set in Pr. 19.

*Pr. 19 can be utilized in the following cases.

84

(a) When regeneration 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.

-z.. NOTE

+ |* When General-purpose magnetic flux vector control is selected, Pr. 3, Pr. 47 and Pr. 19 are invalid and Pr. 83 and Pr. 84
are valid.
Note that Pr. 3 or Pr. 47 value is valid as inflection points of S-pattern when Pr. 29 Acceleration/deceleration pattern selection
="1" (S-pattern acceleration/deceleration A).

* Changing the terminal assignment using Pr. 178 to Pr. 182 (input terminal function selection) may affect the other
functions. Make setting after confirming the function of each terminal.

(%5~ Parameters referred to

Pr. 14 Load pattern selection 0= Refer to page 85

Pr. 29 Acceleration/deceleration pattern selection & Refer to page 97

Pr. 83 Rated motor voltage, Pr. 84 Rated motor frequency @& Refer to page 103
Pr. 178 to Pr. 182 (input terminal function selection) & Refer to page 111
General-purpose magnetic flux vector control 03 Refer to page 73




Set V/F pattern X

4.5.2 Load pattern selection (Pr. 14)&Ew

l Optimum output characteristic (V/F characteristic) for the application and load characteristics can be selected.

Parameter . i L.
Name Initial Value Setting Range Description
Number
0 For constant torque load
1 For variable torque load
. For constant torque elevators
14 Load pattern selection 0 2 9
(at reverse rotation boost of 0%)
3 For constant torque elevators
(at forward rotation boost of 0%)

The above parameters can be set when Pr. 160 Extended function display selection = "0". (Refer to page 160)

e i4=0) (1) Constant-torque load application (setting "0", initial value)

* At or less than the base frequency, the output voltage varies linearly with the output
frequency.

» Set this value when driving the load whose load torque is constant even if the speed
varies, e.g. conveyor, cart or roll drive.

Output voltage

L 3
>

Pr. 3 Base frequency
Output frequency (Hz)

POINT
If the load is a fan or pump, select for constant-torque load (setting "0") in any of the following cases.
« When a blower of large inertia moment (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

Pr14=1] (2) Variable-torque load application (setting "1")
1 * At or less than the base frequency, the output voltage varies with the output frequency
100% |- —— - ——————___

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.

Output voltage

>
>

Pr. 3 Base frequency
Output frequency (Hz)

PARAMETERS
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7’/ Set V/F pattern

For vertical lift loads

At forward rotation boost...Pr. 0 (Pr. 46)

setting

At reverse rotation boost...0%

A

100%

Output voltage

Pr. OT
Pr 46

Forward ‘
rotation ;

N

Reverse ;

rotation !

Base frequency
Output frequency (Hz)

D REMARKS

86

NOTE

For vertical lift loads

At forward rotation boost...0%

At reverse rotation boost...Pr. 0 (Pr. 46)
A setting

100% f------------2

Reverse
rotation

N

Output voltage

Forward !

Pro ] rotation _
Pr 46 >
! Base frequency

Output frequency (Hz)

voltage to prevent trip due to current at regeneration.
* When the RT signal is ON, the other second functions are also valid.

Parameters referred to

Pr. 0, Pr. 46 (Torque boost) 1€ Refer to page 71

Pr. 3 Base frequency & Refer to page 83

Pr. 178 to Pr. 182 (input terminal function selection) = Refer to page 111
General-purpose magnetic flux vector control 03 Refer to page 73

(3) Constant-torque load application

(setting "2, 3")
Set "2" when a vertical lift load is fixed as power
driving load at forward rotation and
regenerative load at reverse rotation.
Pr. 0 Torque boost is valid during forward
rotation and torque boost is automatically
changed to "0%" during reverse rotation. Pr. 46
Second torque boost is valid when the RT signal
turns ON.
Set "3" for an elevated load that is in the driving
mode during reverse rotation and in the
regenerative load mode during forward rotation
according to the load weight, e.g. counterweight
system.
For the RT signal, set "3" in any of Pr. 178 to Pr.
182 (input terminal function selection) to assign
the function.

* When torque is continuously regenerated as vertical lift load, it is effective to set the rated voltage in Pr. 19 Base frequency

* Load pattern selection does not function under General-purpose magnetic flux vector control.
* Changing the terminal assignment using Pr. 178 to Pr. 182 (input terminal function selection) may affect the other
functions. Make setting after confirming the function of each terminal.



Frequency setting by external terminals \?

4.6 Frequency setting by external terminals

Purpose

Parameter that should be Set

Refer to Page

Make frequency setting by

Pr. 4 to Pr. 6, Pr. 24 to Pr. 27,

Multi- d ti 87
combination of terminals titi-spead operation Pr. 232 to Pr. 239
Perform Jog operation Jog operation Pr. 15, Pr. 16 89
Infinitely variable speed setting b
y P 9 by Remote setting function Pr. 59 91

terminals

4.6.1 Operation by multi-speed operation (Pr. 4 to Pr. 6, Pr. 24 to Pr. 27, Pr. 232 to Pr. 239)

Can be used to change the preset speed in the parameter with the contact signals.
Any speed can be selected by merely turning ON-OFF the contact signals (RH, RM, RL, REX signals).

Parameter . ) L
Numb Name Initial Value Setting Range Description
umber
Multi-speed setting (high
4 speed) 60Hz 0 to 400Hz Frequency when RH turns ON
Multi-speed setting (middle
5 speed) 30Hz 0 to 400Hz Frequency when RM turns ON
Multi-speed setting (low
6 speed) 10Hz 0 to 400Hz Frequency 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 | | reduency from 4 speedto 15 speed can
233 = Multi-speed setting (speed 9) 9999 0to 400Hz, 9999 | P® set according to the combination of
234« Multi-speed setting (speed 10) 9999 0to 400Hz, 9999 | the RH, RM, RL and REX signals.
235 % Multi-speed setting (speed 11) 9999 0 to 400Hz, 9999 | 9999: not selected
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 Extended function display selection = "0". (Refer to page 160)

(1) 3-Speed setting (Pr. 4 to Pr. 6)

A
_ Speed 1 *The inverter operates at frequencies set in Pr. 4 when RH signal
N . . . . . .
< (High speed) is ON, Pr. 5 when RM signal is ON and Pr. 6 when RL signal is
o
§ Speed 2 ON.
i',' (Middle speed)
‘g_ : I\ Speed 3
5 ! (Low speed)
° j
| |
| |
‘ ! : L Time
RH N -
,_l |
RM ON 1

RL

D REMARKS

* In the initial setting, if two or three of multi-speed settings are simultaneously selected, priority is given to the set frequency of
the lower signal.
For example, when the RH and RM signals turn ON, the RM signal (Pr. 5) has a higher priority.

* The RH, RM, RL signals are assigned to the terminal RH, RM, RL in the initial setting. By setting "0 (RL)", "1 (RM)", "2 (RH)" in
any of Pr. 178 to Pr. 182 (input terminal function selection), you can assign the signals to other terminals.

PARAMETERS
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7’/ Frequency setting by external terminals

(2) Multi-speed setting for 4th speed or more (Pr. 24 to Pr. 27, Pr. 232 to Pr. 239)

*Frequency from 4th speed to 15th speed 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, 4th speed to 15th speed are invalid).
*For the terminal used for REX signal input, set "8" in any of Pr. 178 to Pr. 182 (input terminal function selection) to assign the

RL

function.
A
=
z Speed 10
cc>>‘ Speed 5
()
% : Speed 6 : \ | |
£ | o nverter
5 |Speed4 ! l Speedg/ | 11 Forward STF
3 . | | | | | | rotation
© : ! : Speed 7 | | | I | | \Speed 15 10
g ;0 0 0 1 0 RH Frequency
| | | .
e 4 Mulispeed 2 setiing
L Time i otentiometer
o [onfowon] . | | . [on[on[on]on selection RM- g P
o | | | |
| | | |

| | |
onN[ON] ' [on][oN]

ON ‘ON‘ ON

SD

[on] [on] [on] [on]

———— Multi-speed operation connection example
oNJon]onJon]oN[on]oNToN]

REX

*1

x1  When "9999" is set in Pr. 232 Multi-speed setting (speed 8), operation is performed at
frequency set in Pr. 6 when RH, RM and RL are turned OFF and REX is turned ON.

D 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 151 for the frequency command by analog input)

* Valid in the 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. 24 to Pr. 27 and Pr. 232 to Pr. 239 settings have no priority between them.

* When Pr. 59 Remote function selection = "0", multi-speed setting is invalid as RH, RM and RL signals are remote setting signals.

NOTE
* Changing the terminal assignment using Pr. 178 to Pr. 182 (input terminal function selection) may affect the other
functions. Make setting after confirming the function of each terminal.

(45~ Parameters referred to

88

Pr. 15 Jog frequency U35 Refer to page 89

Pr. 59 Remote function selection (S Refer to page 91

Pr. 79 Operation mode selection 1€ Refer to page 163

Pr. 178 to Pr. 182 (input terminal function selection) & Refer to page 111



Frequency setting by external terminals \?

4.6.2 Jog operation (Pr. 15, Pr. 16)
The frequency and acceleration/deceleration time for Jog operation can be set. Jog operation can be performed in either
of the external and the PU operation mode.
This operation can be used for conveyor positioning, test operation, etc.

Parameter Initial ) L.
Name Setting Range Description
Number Value
15 Jog frequency 5Hz 0 to 400Hz Frequency for Jog operation.

. Acceleration/deceleration time for Jog operation. Acceleration/

Jog acceleration/ deceleration time is the time taken to reach the frequency set in Pr: 20
N ) 0.5s 0 to 3600s . . L .

deceleration time Acceleration/deceleration reference frequency (initial value is 60Hz).

Acceleration/deceleration time can not be set separately.

These parameters are displayed as simple mode parameter only when the parameter unit (FR-PU04/FR-PUQ7) is connected. When the parameter unit is not
connected, the above parameters can be set by setting Pr. 160 Extended function display selection = "0". (Refer to page 160)

(1) Jog operation from outside
*When the JOG signal is ON, a start and stop can be made by the start signal (STF, STR).
*For the terminal used for Jog operation selection, set "5" in any of Pr.178 to Pr.182 (input terminal function selection) to assign

16

the function.

Output frequency (Hz)A Inverter
E Three-phase AC ———¢ R/L1 Ueo—
! power supply—® S/L2 V @— Motor
Pr20-----e - — 5 S—
L il Forward rotation T/Ls W
Pr. 15 Jog frequency ' Forward start — STF
setting range i rotation N R’te\'fterse rotationg—— STR
| | | | N\ R ] ” sta P *
E ‘. > | | r;\;%?: Time JOG signal RH (JOG)
Y S | ! SD
v o | | |
I I I I
JOG signal | ] | ON | 1 _
: : : : v *When assigning the JOG signal to
| | | | the terminal RH
Forward rotation STF ON 1 1 N . .
! ! v Connection diagram
Reverse rotation STR ON _ for external Jog operation
Operation —— —— Display
1. Screen at powering ON
- o MON
® Confirm that the external operation mode is ,'_,' ,'_,' ,'_,' Hz EZT
selected. ([EXT] lit)
If not displayed, press to change to the
external (EXT) operation mode. If the
operation mode still does not change, set Pr:
79 to change to the external operation mode.
2. Turn ON the JOG switch.
JOG
ON @
3. Turn the start switch (STF or STR) ON.
( ) Forward COo e MON (7))
® The motor runs while the start switch (STF  rotation o ,_,' ] : BI %
or STR) is ON. Reverse [) .
® The motor runs at 5Hz. (initial value of Pr: ON rotation Rotates while ON E
15) f =
4. Turn the start switch (STF or STR) OFF. Forward é
<
o

rotation Reverse =
OFF rotation
@ )>» REMARKS

* When you want to change the running frequency, change Pr. 15 Jog frequency. (initial value "5Hz")
* When you want to change the acceleration/deceleration time, change Pr. 16 Jog acceleration/deceleration time. (initial value "0.5s")
The acceleration time and deceleration time cannot be set separately for Jog operation.
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7/ Frequency setting by external terminals

(2) Jog operation from PU
*Selects Jog operation mode from the operation panel and PU (FR-PU04/FR-PUQ7). Operation is performed only while the
start button is pressed.

Inverter
Three-phase AC ——¢ R/L1 Ud—
power supply 3 %fj% \V/V::: Motor
Operation panel
Operation —— —____ Display

1. Confirmation of the RUN indication and

operation mode indication
® The monitor mode should have been m
selected.

® The inverter should be at a stop.

2. Press to choose the PU Jog operation

=) 17 H HON
(RN ]
mode.
3. Press .
Hz M—ON

z ‘
T
m e
(7]
w
(]
2
2

® While is pressed, the motor rotates.

® The motor runs at 5Hz. (Pr. 15 initial value)

4. Release

[When changing the frequency of PU Jog operation]
PRM indication is lit.
5. Press to choose the parameter setting

= (The parameter number read previously
appears.)

®
8

Release

mode.

®

6. Turn @ until Pr. 15 Jog frequency appears.

7. Press @ to show the present set value.

/@\ @ /@\
3

M_ON
(5Hz)
8. Tum @ to set the value to " J 17 1", o T e MON
(10Hz) LSO Oy -

9. Press @ to set. @ 2
iaoofe o

Flicker...Parameter setting complete!!
10.Perform the operations in steps 1 to 4.
The motor rotates at 10Hz.
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.=~.. NOTE

:, ! ,: * 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 firequency.

* The Pr. 15 setting should be equal to or higher than the Pr. 13 Starting frequency.

* The JOG signal can be assigned to the input terminal using any of Pr. 178 to Pr. 182 (input terminal function selection).
When terminal assignment is changed, the other functions may be affected. Please 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 227))

* When Pr. 79 Operation mode selection = "4", pressing of the operation panel and |Fwp / of the parameter unit

(FR-PU04/FR-PUOQ7) starts the inverter and pressing stops the inverter.

¢ This function is invalid when Pr. 79 = "3".

Parameters referred to

* Pr. 13 Starting frequency (€ Refer to page 96
* Pr. 29 Acceleration/deceleration pattern selection € Refer to page 97
® Pr. 20 Acceleration/deceleration reference frequency, Pr. 21 Acceleration/deceleration time increments & Refer to page 94

* Pr. 79 Operation mode selection & Refer to page 163

® Pr. 178 to Pr. 182 (input terminal function selection) @Refer to page 111

4.6.3 Remote setting function (Pr. 59)
®Even if the operation panel is located away from the enclosure, you can use contact signals to perform continuous
variable-speed operation, without using analog signals.
Parameter N Initial Setting o Dlescrlp:on =
ame
Number Value Range s b I 5 S requency seting
function storage function

0 Multi-speed setting —
1 Remote setting With
2 Remote setting Not used

59 Remote function selection 0 Not used
3 Remote setting (Turning STF/STR OFF

clears remotely-set
frequency.)

The above parameter can be set when Pr. 160 Extended function display selection = "0".

A
~N
<
Inverter Py _
Forward rotation S When Pr. 59=1, 2 When Pr. 59 =1
STF _
Acceleration q% When Pr. 59 =3
— — RH = - When Pr. 59=2,3 (7))
Deceleration 5 1
——— RM = , ] o
Clear H e ; ! Ll
RL ] ] N : : H l_
S R . ' . 1T}
0 0 P : S ; Lo s
Acceleration | P ' b o '
(RH) - ON[{ JoNl { i : L LON[_: - é
Connection diagram Deceleration | ' ! ' ' E
for remote setting (RM) __ PN — ; ;
Clear (RL) __! ' i [lon: | : | :
Forward rotation ' ' : | ' | '
(sTF) __| ON ON | [ ON | | OoN|
Power supply | ON L] ON

(Refer to page 156)

* External running frequency (other than multi-speed) or PU running frequency
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(1) Remote setting 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 using the remote setting function, following frequencies can be compensated to the frequency set by RH and RM
operation according to the operation mode.

During external operation (including Pr: 79 = "4") ....ccccovioeiceeieieeeen external frequency command other than multi-speed
settings

During external operation and PU combined operation (Pr. 79 = "3").....PU frequency command or terminal 4 input

During PU Operation ...........cccouieiiiiiiiiie e PU frequency command

(2) Frequency setting 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.59=1)

<Frequency setting storage conditions>
* Frequency at the point when the start signal (STF or STR) turns OFF
* Remotely-set frequency is stored every minute after turning OFF (ON) the RH (acceleration) and RM(deceleration)
signals together. (The frequency is overwritten if the latest frequency is different from the previous frequency when
comparing the two. The state of the RH signal does not affect writing.)

-z.. NOTE

:‘ + |* The range of frequency changeable by RH

(acceleration) and RM (deceleration) is 0 to (HZ)“ The set frequency is clamped
maximum frequency (Pr. I or Pr. 18 setting). /at (main speed + Pr. 1)

Note that the maximum value of set frequency el s
i ) ] Output frequency is /
is (main speed + maximum frequency). clamped atPr 1/

Pr 1

Main speed setting

OHz
Acceleration (RH)

Deceleration (RM) 3 —

Forward rotation (STF) _ |on

» Time

* 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 the time set in Pr. 7 or Pr. 8 is longer than
the time set in Pr. 44 or Pr. 45, 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 in Pr. 44 and Pr. 45, 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 Pr. 59 ="1" or "2")

* 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. 182 (input terminal function
selection). When terminal assignment is changed, the other functions may be affected. Please make setting after
confirming the function of each terminal.

* Also available for the network operation mode.

92



Frequency setting by external terminals \?

D REMARKS

During Jog operation or PID control operation, the remote setting function is invalid.

| Setting frequency is "0"

* Even when the remotely-set
frequency is cleared by turning
ON the RL (clear) signal after turn
OFF (ON) of both the RH and RM
signals, the inverter operates at
the remotely-set frequency stored
in the last operation if power is
reapplied before one minute has O | Y /.
elapsed since turn OFF (ON) of ‘ L | ! /iTime
both the RH and RM signals | i

Remotely-set frequency stored last time

Remotely-set frequency
stored last time

Output frequency (Hz)
=
5
=}
3
=)
c
5

Acceleration (RH) JONI
Deceleration (RM) FF:
Clear (RL)
Forward rotation (STF) —— ON rL—Jon
Power supply —J ON ON
* When the remotely-set frequency .
is cleared by turning on the RL T Remotely-set frequency
(clear) signal after turn OFF (ON) g stored last time 1 minute
of both the RH and RM signals, 2 More than 1 minute o
the inverter operates at the g ;4—93 Operation is performed
frequency in the remotely-set e N at the set frequency OHz.
frequency cleared state if power is £
reapplied after one minute has o ””””””
elapsed since turn OFF (ON) of T . > Time
both the RH and RM signals. ‘ b |
Acceleration (RH) : Jonl ] L s
Deceleration (RM) OFF§ S
Clear (RL) — ONL__ 3
Forward rotation (STF)— ON L—Ton
Power supply — ON L oN

/\ CAUTION

AWhen selecting this function, re-set the maximum frequency according to the machine.

(45~ Parameters referred to

Pr. 1 Maximum frequency, Pr. 18 High speed maximum frequency € Refer to page 81
Pr. 7 Acceleration time, Pr. 8 Deceleration time, Pr: 44 Second acceleration/deceleration time, Pr. 45 Second deceleration time 0~ Refer to page 94
Pr. 178 to Pr. 182 (input terminal function selection) 2 Refer to page 111
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v/ Setting of acceleration/deceleration time and acceleration/ deceleration pattern

4.7 Setting of acceleration/deceleration time and acceleration/
deceleration pattern

Purpose Parameter that should be Set Refer to Page

Mot leration/decelerati Acceleration/decelerati
.o or ac.ce eration/deceleration .cce eration/deceleration Pr.7, Pr. 8, Pr. 20, Pr. 44, Pr. 45 04
time setting times

. Starting frequency and
Starting frequenc Pr. 13, Pr. 571 96

ing frequency start-time hold
Set acceleration/deceleration Acceleration/deceleration Pr. 29 97
pattern suitable for application pattern )

4.7.1 Setting of the acceleration and deceleration time
(Pr. 7, Pr. 8, Pr. 20, 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 134).

Parameter . Setting o
Name Initial Value Description
Number Range

FR-D720-165 or less
FR-D740-080 or less 5
N FR-D720S-008 to 100 o
7 Acceleration time FR-D710W-042 or less 0 to 3600s Motor acceleration time.

FR-D720-238 or more

FR-D740-120 or more | 0%
FR-D720-165 or less
FR-D740-080 or less 5s

8 Deceleration ti FR-D720S-008 to 100 010 3600s | Motor deceleration ti
eceleration time FR-D710W-042 or less (o] S otlor deceleration ime.
FR-D720-238 or more

FR-D740-120 or more

10s

Frequency that will be the basis of
acceleration/deceleration time.

Acceleration/
20 =1 deceleration 60Hz 1 to 400Hz

As acceleration/deceleration time, set the
reference frequency

frequency change time from stop to Pr: 20.

FR-D720-165 or less

FR-D740-080 or less
5s

44 %1 Second acceleration/ | FR-D720S-008 to 100 0 to 3600s Acceleration/deceleration time when the RT
deceleration time FR-D710W-042 or less signal is ON.
FR-D720-238 or more 10s
FR-D740-120 or more
Second deceleration 0to 3600s | Deceleration time when the RT signal is ON.
45+l time 9999 9999 Acceleration time = deceleration time

*1  The above parameters can be set when Pr. 160 Extended function display selection = "0". (Refer to page 160)

(1) Acceleration time setting (Pr. 7, Pr. 20)

A
Pr 20 — Runni *Use Pr. 7 Acceleration time to set the acceleration time required to reach Pr. 20
/ \ unning
(60Hi) frequency Acceleration/deceleration reference frequency from OHz.
Lf, «Set the acceleration time according to the following formula.
>
s
= g_ > . PK 20
g | Time Acceleration Acceleration time from stop to maximum
= . . X
Acceleration time Deceleration time time setting Maximum operating operating frequency
Pr. 7, Pr. 44 Pr. 8 Pr. 45 frequency - Pr. 13
Example)When Pr. 20 = 60Hz (initial value), Pr. 13 = 0.5Hz, and acceleration can be oy 7 60Hz
. = 4 =
made up to the maximum operating frequency of 50Hz in 10s 50Hz - 0.5Hz 10s = 12.1s
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Setting of acceleration/deceleration time and acceleration/ deceleration pattern X

(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.

Deceleration Pr. 20 . . . .
] ) = - - x  Deceleration time from maximum operating frequency to stop
time setting Maximum operating frequency - Pr. 10
Example)When the frequency can be decelerated down to the maximum prs = 120Hz 108 - 255
"0 T T oodoad, s = 25.58
operating frequency of 50Hz in 10s with 120Hz set in Pr. 20 and 3Hz set 50Hz-3Hz
inPr. 10

(3) Set two kinds of acceleration/deceleration times (RT signal, Pr. 44, Pr. 45)

*Pr. 44 and Pr. 45 are valid when the RT signal is ON.
*When "9999" is set to Pr. 45, the deceleration time becomes equal to the acceleration time (Pr. 44).
*For the RT signal, set "3" in any of Pr. 178 to Pr. 182 (input terminal function selection) to assign the function.

-z~ NOTE
:‘ ! ,: * When the acceleration/deceleration pattern is S-pattern acceleration/deceleration A (refer to page 97), the acceleration/

deceleration time is the time required to reach Pr. 3 Base frequency.

* Acceleration/deceleration time formula when the set frequency is the base frequency or higher
t= i v T 24 i T T: Acceleration/deceleration time setting (s)
9 (Pr3?2 x 9 f: Set frequency (Hz)

* Guideline for acceleration/deceleration time at the Pr. 3 Base firequency of 60Hz (0Hz to set frequency)

Frequency setting (Hz)
Acceleration/ 60 120 200 400
deceleration time (s)
5 5 12 27 102
15 15 35 82 305

* Changing terminal assignment may affect the other functions. Make setting after confirming the function of each

terminal.

D REMARKS

* The RT signal acts as the second function selection signal and makes the other second functions valid. (Refer to page 114)

* 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.

* Any value can be set to the acceleration/deceleration time, but 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.

(45~ Parameters referred to

Pr. 3 Base frequency 3 Refer to page 83

Pr. 10 DC injection brake operation frequency € Refer to page 107

Pr. 29 Acceleration/deceleration pattern selection = Refer to page 97
Pr. 125, Pr. 126 (frequency setting gain frequency) €5 Refer to page 151
Pr. 178 to Pr. 182 (input terminal function selection) = Refer to page 111

PARAMETERS
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v/ Setting of acceleration/deceleration time and acceleration/ deceleration pattern

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.

Parameter . ) L.
Name Initial Value Setting Range Description
Number
Frequency at start can be set in the range
. of 0 to 60Hz.
13 Starting frequency 0.5Hz 0 to 60Hz ) )
Starting frequency at which the start
signal is turned ON.
. . 0to 10s Holding time of Pr. 13 Starting fr .
571 Restart coasting time 9999 - 9 - - il l,ng,ﬁ eq’_mcy
9999 Holding function at a start is invalid

The above parameters can be set when Pr. 160 Extended function display selection = "0". (Refer to page 160)

Output (1) Starting frequency setting (Pr. 13)
fre(zﬁg;cy Frequency at start can be set in the range of 0 to 60Hz.
*You can set the starting frequency at which the start signal is turned
4 ON.
Setting
range
Pr. 13
A
STF
~=-.. NOTE

.

® ,: 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.

-
e,

(2) Start-time hold function (Pr. 571)
Output 4

frequency (Hz) *This function holds during the period set in Pr. 571 and the output

frequency set in Pr. 13 Starting frequency.

+— 60|
Sett *This fnction performs initial excitation to smooth the motor drive at a
etting
range start.
Pr. 13
-~— 0 t ; >
! o ) Time D REMARKS
| Pr. 571 sefting time IWhen Pr. 13 = "OHz", the starting frequency is held at 0.01Hz.
STF ON
~=-.. NOTE

® * 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.

/\ CAUTION

A Note that when Pr. 13 is set to any value equal to or 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.

(55~ Parameters referred to

I Pr. 2 Minimum frequency = Refer to page 81
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4.7.3 Acceleration/deceleration pattern (Pr. 29)

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

Parameter . X L.
Name Initial Value | Setting Range Description
Number

0 Linear acceleration/ deceleration

Acceleration/deceleration ' .
29 0 1 S-pattern acceleration/deceleration A

pattern selection 2 S-pattern acceleration/deceleration B

The above parameters can be set when Pr. 160 Extended function display selection ="0". (Refer to page 160)

(1) Linear acceleration/deceleration (Pr. 29 setting "0", initial value)

Setting value "0"

A [“”22[:2&2{?;2}””’ «For the inverter operation, the output frequency is made to change linearly (linear
N
z acceleration/deceleration) to prevent the motor and inverter from getting
§ } excessive stress to reach the set frequency during acceleration, deceleration, etc.
[
% [ when frequency changes. Linear acceleration/deceleration has a uniform
= [ frequency/time slope.
3 |
Ly
Time
_ (2) S-pattern acceleration/deceleration A (Pr. 29 ="1")
_. 4 [S-pattern acceleration/ *For machine tool spindle applications, etc.
r deceleration A] . . . . . . .
= Use this pattern when acceleration/deceleration is required in a short time to a
>
§ high-speed range higher than the base frequency.
q% In this acceleration/deceleration pattern, Pr. 3 Base frequency (fb) is the inflection
“; b point of the S pattern, and you can set the acceleration/deceleration time
g’ appropriate for motor torque reduction in a constant-power operation range of
base frequency (fb) or higher.
.~=~.. NOTE

:‘ ,: * 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")

[S-pattern acceleration/ *For prevention of load shifting in conveyor and other applications.

deceleration B] . . . . .

—— 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)

(| R

21 -

»

Time

Output frequency (Hz)

(%5~ Parameters referred to

Pr. 3 Base frequency 1€ Refer to page 83
Pr. 7 Acceleration time, Pr. 8 Deceleration time, Pr. 20 Acceleration/deceleration reference frequency & Refer to page 94

PARAMETERS
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7’/ Selection and protection of a motor

4.8 Selection and protection of a motor

Purpose Parameter that should be Set Refer to Page
Electronic thermal O/L rela
Motor protection from overheat i i y Pr. 9, Pr. 51, Pr. 561 98
PTC thermistor protection
Use the constant torque motor Applied motor Pr. 71 101
The motor performance can be . . Pr. 71, Pr. 80, Pr. 82 to Pr.
maximized for operation in magnetic Offline auto tuning 103
84, Pr. 90, Pr. 96
flux vector control method.

4.8.1 Motor overheat protection (Electronic thermal O/L relay, PTC thermistor protection)
(Pr. 9, Pr. 51, Pr. 561)

Set the current of the electronic thermal relay function to protect the motor from overheat. This feature provides the
optimum protective characteristics, including reduced motor cooling capability, at low speed.

Parameter i . r
Name Initial Value Setting Range Description
Number
Electronic thermal O/L Inverter
9 0 to 500A Set the rated motor current.
relay rated current
. Valid wh he RT si lis ON.
Second electronic thermal 0 to 500A alid when the RT signal is O
51+1 OIL relay 2 9999 Set the rated motor current.
elay 9999 Second electronic thermal O/L relay invalid
. . he | | i | for PT!
PTC thermistor protection 0.5 to 30kQ Set t .e eve (reS|.stance.va ue) for PTC
561+1 | | 9999 thermistor protection activates.
eve 9999 PTC thermistor protection is inactive.

x]1  The above parameters can be set when Pr. 160 Extended function display selection = "0". (Refer to page 160)
*2  When parameter is read using the FR-PU04, a parameter name different from an actual parameter is displayed.

(1) Electronic thermal O/L relay (Pr. 9)

Electronic thermal O/L relay operation characteristic This function detects the overload (overheat) of the

motor and trips. (The operation characteristic is shown

(]
(o))
& Pr: 9= 100% setting of inverter rating*2 on the |eft)
s Pr: 9= 50% setting of inverter rating*1, 2 .
£z A ‘ * Set the rated current (A) of the motor in Pr: 9.
£ £ * .
S |ET 30z /ZS:EPF more '3 (If the motor has both 50Hz and 60Hz rating and the
a £ - -0 ti . .
g |= }60 20tz 10Hz | R;’ﬁ;";”, {Eg%@ht of characteristic curve Pr. 3 Base frequency is set to 60Hz, set the 1.1 times of
- (s} ' “ :
1% |en BHz | |+Non-operation range . the 60Hz rated motor current.)
2 b z L g 0.5HZ Range on the left of characteristic curve Set "0" in Pr 9 wh d t tt te th
|8 5Hz] w . n Pr. 9 when you do not want to operate the
g o 50 0.5Hz. ‘ e | VY
| \ ¢~ Characteristic when electronic thermal electronic thermal O/L relay, e.g. when using an
__relay function for motor protection is turned off .

240 | (when Pr. 9 setting is 0(A)) external thermal relay with the motor. (Note that the
S |2 180 ] output transistor protection of the inverter functions
‘:; g \ \ \\ | (E.-THT).)
< |8 ‘120 gRangeior * When using a Mitsubishi constant-torque motor
- © | transistor . .
2 g \protection 1) Set "1" or "13", "50", "53" in any of Pr. 71. (This
2 6o X provides a 100% continuous torque
> 0, . . .
O 525% ) 105% e—— characteristic in the low-speed range.

50 100 150 200 .
Inverter output current(%) 2) Set the rated current of the motor in Pr. 9.

(% to the rated inverter current)

*1  When 50% of the inverter rated output current (current value) is set to Pr. 9
*2  The % value denotes the percentage to the inverter rated output current. It is not the percentage to the motor rated current.
*3  When you set the electronic thermal O/L relay dedicated to the Mitsubishi constant-torque motor, this characteristic curve applies to operation at 6Hz or higher.

.~=-.. NOTE

:, ' ,: * The protective function performed by the electronic thermal O/L relay 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
function. Install an external thermal relay to each motor.

* When the difference between the inverter and motor capacities is large and the setting is small, the protective

characteristics of the electronic thermal relay function will be deteriorated. In this case, use an external thermal relay.

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

The operation time of the transistor protection thermal shortens when the Pr. 72 PWM frequency selection setting value

increases.

Electronic thermal relay may not function when 5% or less of inverter rated current is set to electronic thermal relay setting.
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(2) Set two different electronic thermal O/L relays (Pr. 51)

Use this function when running two motors of different rated currents individually by a single inverter. (When running two
motors together, use external thermal relays.)

*Set the rated current of the second motor to Pr. 51.

*When the RT signal is ON, thermal protection is provided based on the Pr. 51 setting.

*For the terminal used for RT signal input, set "3" in any of Pr. 178 to Pr. 182 (input terminal function selection) to assign the function.

Mc Pr. 450 Pr.9 Pr.51 RT = OFF RT=ON
— :j@ Second applied Electronic Second electronic First |Second| First [Second
: motor thermal O/L relay thermal O/L relay motor | motor | motor | motor

9999 x x x x

9999 0 0 x X X X

0.01 to 500 x A x ¢}

9999 [@) x [@) x

9999 Other than 0 0 O x A x

0.01 to 500 ¢} A A ¢}

9999 x x x x

Other than 9999 0 0 x X x x

0.01 to 500 x A x ¢}

9999 ¢} A A ¢}

Other than 9999 Other than 0 0 O x A x

0.01 to 500 ¢} A A ¢}

O... Output current value is used to perform integration processing.
A... Output current is assumed as 0A to perform integration processing. (cooling processing)
... Electronic thermal relay function is not activated.

D REMARKS

I * The RT signal acts as the second function selection signal and makes the other second functions valid. (Refer to page 114)

(3) Electronic thermal relay function prealarm (TH) and alarm signal (THP signal)
* The alarm signal (THP) is output and electronic thermal
relay function prealarm (TH) is displayed when the
100%: Electronic thermal O/L relay alarm operation value electronic thermal O/L relay cumulative value reaches
85% of the level set in Pr. 9 or Pr. 51. If it reaches 100%

Electronic ,thermal 100% of the Pr. 9  Electronic thermal O/L relay setting
relay fgnctlon 85% electronic-thermal relay protection (E.THM/E.THT)
operation level oCCUrs.

* The inverter does not trip even when the alarm signal
Electronic thermal (THP) is output.
O/L relay alarm OFF ON/ pN “Time * For the terminal used for the THP signal output, assign
(THP) " the function by setting "8 (positive logic) or 108

(negative logic)" in Pr. 190 or Pr. 192 (output terminal
function selection) .
-z~ NOTE
:‘ ® ,: * Changing the terminal assignment using Pr.190, Pr.192 (output terminal function selection) may affect the other functions.
Seet Make setting after confirming the function of each terminal.

(4) External thermal relay input (OH signal)

Thermal relay * To protect the motor against overheat, use the OH signal when using an external

protector thermal relay or the built-in thermal protector of the motor.

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

Inverter

Pr. 178 to Pr.182 (input terminal function selection) .

External thermal relay input
connection example

.. NOTE

:‘ ,: * Changing the terminal assignment using Pr. 178 to Pr. 182 (input terminal function selection) may affect the other
st functions. Make setting after confirming the function of each terminal.

PARAMETERS
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(5) PTC thermistor protection (Pr. 561)

Inverter
Motor

PTC thermistor input connection

Thermistor
resistance
A
E ' _ Thermistor curve
R2 f====----- I
Pr. 561 ’

R1 \j .....
T Pl i , Thermistor
emperature-resistance ”

p 4 \TN+AT temperature

existing range TN-AT N
TN: Rated operational temperature

PTC thermistor characteristics

D REMARKS

etc). PTC thermistor does not work properly.

Parameters referred to

Pr. 71 Applied motor S Refer to page 101

Pr. 72 PWM frequency selection 1S Refer to page 146
Pr. 79 Operation mode selection € Refer to page 163
Pr. 128 PID action selection (3~ Refer to page 210

When Pr. 79 = "4" or in external operation mode ......
When Pr. 79 = "3" e
» For the power supply terminal of PTC thermistor input, do not use power supply other than terminal 10 (external power supply,

Terminal 2 and terminal 10 are available for inputting of motor
built-in PTC thermistor output. When the PTC thermistor input
reaches to the resistance value set in Pr. 561 PTC thermistor
protection level, inverter outputs PTC thermistor operation error
signal (E.PTC) and trips.

Check the characteristics of the using PTC thermistor, and set
the resistance value within a protection providing temperature
TN, just around the center of R1 and R2 in a left figure. If the Pr.
561 setting is closer to R1 or R2, the working temperature of
protection goes higher (protection works later), or lower
(protection works earlier).

PTC thermistor resistance can be displayed in operation panel,
parameter unit (FR-PUQ7) (Refer to page 126), or RS-485
communication (Refer to page 178) when PTC thermistor
protection is active (Pr. 561 = "9999").

* When using terminal 2 as PTC thermistor input (Pr: 561 # "9999"), terminal 2 is not available for analog frequency command.
Also unavailable when using terminal 2 for PID control and Dancer control. When PID control and Dancer control is not active
(Pr. 128 PID action selection = "0"), terminal 4 functions as follows.

......... Terminal 4 is active whether AU signal is ON/OFF

......... Terminal 4 is active for frequency command when AU signal is ON
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4.8.2 Applied motor (Pr. 71, Pr. 450)

Setting of the used motor selects the thermal characteristic appropriate for the motor.

Setting is required to use a constant-torque motor. Thermal characteristic of the electronic thermal relay function
suitable for the motor is set.

When General-purpose magnetic flux vector is selected, the motor constants (SF-JR, SF-HR, SF-JRCA, SF-HRCA,
etc.) necessary for control are selected as well.

Parameter Initial i o
Name Setting Range Description
Number Value
Selecting the standard motor or constant-torque
7 Applied motor 0 0,1,3,13, motor sets the corresponding motor thermal
PP 23, 40, 43, 50, 53 - ponding
characteristic.
0,1 Set when using the second motor.
. Second motor is invalid.
450 Second applied motor 9999 9999 (thermal characteristic of the first motor
(Pr- 71))

The above parameters can be set when Pr. 160 Extended function display selection = "0". (Refer to page 160)

(1) Set the motor to be used
Refer to the following list and set the parameter according to the motor used.

Pr. 71 (Pr. 450)
seitl Motor (O: Used motor)
ettin o . .
9 Thermal Characteristic of the Electronic Thermal Relay Function
Standard Constant torque
Pr. 71 Pr. 450
(SF-JR, etc.) | (SF-JRCA, etc.)
(P 71 ini(t)ial value) Thermal characteristics of a standard motor ©)
1 Thermal characteristics of the Mitsubishi constant-torque motor O
40 — Thermal characteristic of Mitsubishi high efficiency motor (SF-HR) O *1
50 — Thermal characteristic of Mitsubishi constant torque motor (SF-HRCA) O *2
3 — Standard motor O
13 — Constant-torque motor O
23 __ | Mitsubishi standard motor Select "Offline auto tuning o
(SF-JR 4P 1.5kW or Iess) Setting"
43 — Mitsubishi high efficiency motor (SF-HR) O =1
53 — Mitsubishi constant-torque motor (SF-HRCA) O *2
9999
— (initial Without second applied motor
value)

1 Motor constants of Mitsubishi high efficiency motor SF-HR.
*2  Motor constants of Mitsubishi constant-torque motor SF-HRCA.

D REMARKS

* When performing offline auto tuning, set any of "3, 13, 23, 43, 53" in Pr. 71.
(Refer to page 103 for offline auto tuning.)

* For the FR-D720-238 and 318, FR-D740-120 and 160, 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.

Automatic Change Standard Motor Constant-torque Motor
Parameter Setting *1 Setting *2
Pr 0 3% 2%
Pr 12 4% 2%

x1  Pr 71 setting: 0, 3, 23, 40, 43

*2  Pr. 71 setting: 1, 13, 50, 53
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(2) Use two motors (Pr. 450)

* Set Pr. 450 Second applied motor to use two different motors with one inverter.

* When "9999" (initial value) is set, no function is selected.

* When a value other than 9999 is set in Pr. 450, the second motor is valid with the RT signal ON.

* For the RT signal, set "3" in any of Pr. 178 to Pr. 182 (input terminal function selection) to assign the function.

D REMARKS

I * The RT signal acts as the second function selection signal and makes the other second functions valid. (Refer to page 114)

2. NOTE
:‘ ® ,: * Changing the terminal assignment using Pr. 178 to Pr. 182 (input terminal function selection) may affect other functions.
Make setting after confirming the function of each terminal.

/\ CAUTION

A Set this parameter correctly according to the motor used.
Incorrect setting may cause the motor to overheat and burn.
Set the electronic thermal relay function to the thermal characteristic for the constant-torque motor when
using a geared motor (GM-G, GM-D, GM-SY, GM-HY2 series) to perform General-purpose magnetic flux vector
control.

(5~ Parameters referred to

Pr. 0 Torque boost = Refer to page 71
Pr. 12 DC injection brake operation voltage & Refer to page 107
Pr. 80 Motor capacity € Refer to page 103
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4.8.3

(Pr. 71, Pr. 80, Pr. 82 to Pr. 84, Pr. 90, Pr. 96)

The motor performance can be maximized with offline auto tuning.
®\What is offline auto tuning?

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

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

Parameter . ) L.
Name Initial Value Setting Range Description
Number
By selecting a standard motor or constant-
. 0,1, 3,13, 23, 40, L
71 Applied motor 0 43. 50 53 torque motor, thermal characteristic and motor
T constants of each motor are set.
i 0.1 to 7.5kW Applied motor capacity.
80 Motor capacity 9999 9999 IF control
0 to 500A Set motor excitation current (no load current)
82 Motor excitation current 9999 9999 Uses the Mitsubishi motor (SF-JR, SF-HR,
SF-JRCA, SF-HRCA) constants.
100V class,
200V
83 Rated motor voltage 200V class 0 to 1000V Rated motor voltage (V).
400V class | 400V
84 Rated motor frequency 60Hz 10 to 120Hz Rated motor frequency (Hz).
Tuning data
(The value measured by offline auto tuning is
90 Motor constant (R1) 9999 0 to 500, 9999 automatically set.)
9999: Uses the Mitsubishi motor (SF-JR, SF-
HR, SF-JRCA, SF-HRCA) constants.
0 Offline auto tuning is not performed.
For General-purpose magnetic flux vector
control
Auto tuning setting/ 11 Offlir'1e auto tuning is performed without motor
96 0 running.
status (motor constant (R1) only)
Offline auto tuning for V/F control (automatic
21 restart after instantaneous power failure (with
frequency search)) (Refer to page 137)

The above parameters can be set when Pr. 160 Extended function display selection = "0". (Refer to page 160)

POINT

« This function is valid only when a value other than "9999" is set in Pr. 80 and General-purpose magnetic flux

vector control is selected.

You can copy the offline auto tuning data (motor constants) to another inverter with the PU (FR-PUQ7).

Even when motors (other manufacturer's motor, SF-JRC, etc.) other than Mitsubishi standard motor, high
efficiency motor (SF-JR, SF-HR 0.2kW or more), and Mitsubishi constant-torque motor (SF-JRCA four-pole,
SF-HRCA 0.4kW to 7.5kW) are used or the wiring length is long, using the offline auto tuning function runs the
motor with the optimum operating characteristics.

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

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

Reading/writing/copy of motor constants (Pr. 90) tuned by offline auto tuning are enabled.

The offline auto tuning status can be monitored with the operation panel and PU (FR-PU04/FR-PUQ7).

Do not connect a surge voltage suppression filter (FR-ASF-H/FR-BMF-H) between the inverter and motor.
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(1) Before performing offline auto tuning

Check the following before performing offline auto tuning.

* Make sure General-purpose magnetic flux vector control (Pr. 80) is selected. (Tuning can be performed even under V/F
control selected by turning ON X18.)

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

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

* The maximum frequency is 120Hz.

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

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

» Offline auto tuning will not be performed properly if it is performed with a reactor or surge voltage suppression filter (FR-
ASF-H/FR-BMF-H) connected between the inverter and motor. Remove it before start tuning.

(2) Setting

1) Select General-purpose magnetic flux vector control (Refer to page 73).

2) Set "11"in Pr. 96 Auto tuning setting/status.

Tuning motor constants (R1) only without running the motor. (It takes approximately 9s until tuning is completed.)

3) Set the rated motor current (initial value is rated inverter current) in Pr. 9 Electronic thermal O/L relay. (Refer to page 98)

4) Set the rated voltage of motor (initial value is 200V/400V) in Pr: 83 Rated motor voltage and rated motor frequency (initial
value is 60Hz) in Pr. 84 Rated motor frequency.

(For a Japanese standard motor, etc. which has both 50Hz and 60Hz rated values, use it with an initial value (200V/60Hz

or 400V/60Hz).
5) Set Pr. 71 Applied motor according to the motor used.
Motor Pr. 71 Setting
SF-JR 3
Mitsubishi standard motor SF-JR 4P 1.5kW or less 23
Mitsubishi high efficiency motor | SF-HR 43
Others 3
SF-JRCA 4P 13
Mitsubishi constant-torque motor | SF-HRCA 53
Others (SF-JRC, etc.) 13
Other standard motor — 3
Other constant-torque motor — 13
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(3) Execution of tuning

POINT

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

1) When performing tuning for PU operation, press of the operation panel or @ or of the parameter unit
(FR-PUO4/FR-PUQ7).

For external operation, turn ON the run command (STF signal or STR signal). Tuning starts.
(Excitation noise is produced during tuning.)

.. NOTE

,...
N .
0@

“un?

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

(STF signal or STR signal) OFF also ends tuning.)

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

¢ Input terminal <valid signal> STF, STR

¢ Output terminal RUN, AM, A, B, C

Note that the progress status of offline auto tuning is output in five steps from AM when speed and output frequency
are selected.

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

* When executing offline auto tuning, input the run command after switching on the main circuit power (R/L1, S/IL2, T/
L3) of the inverter.

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

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

Parameter Unit (FR-PU04/FR-PU07) 5 L
X Operation Panel Indication
Display
Pr. 96 setting 1 11
---STOP__PU
o T [
(2)Tuning in progress TUNE
STF_FWD PU
LI Flickering
(3)Normal end TUNE 13 - RUN mON
COMPETION < oosen
STF_STOP_PU = =
(4)Error end
(when inverter protective ¥UL}E“““';““' 5' o '::2,"
function operation is g?EOsRTop PU
activated)

@:)) REMARKS

* |t takes approximately 9s until tuning is completed.

PARAMETERS

* The set frequency monitor displayed during the offline auto tuning is OHz.
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3) When offline auto tuning ends, press of the operation panel during PU operation. For external operation, turn

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

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

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

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

auto tuning does not end normally. (The motor constants have not been set.)
Perform an inverter reset and restart tuning.
6) When using the motor corresponding to the following specifications and conditions, reset Pr.9 Electronic thermal O/L
relay as below after tuning is completed.
a) When the rated power specifications of the motor is 200/220V(400/440V) 60Hz, set 1.1 times rated motor current
value in Pr.9.
b) When performing motor protection from overheat using a PTC thermistor or motor with temperature detector such
as Klixon, set "0" (motor overheat protection by the inverter is invalid) in Pr.9.
7) When you know motor excitation current (no load current), set the value in Pr. 82 Motor excitation current.

-z-.. NOTE

:, ' ,: ¢ The motor constants measured once in the offline auto tuning are stored as parameters, and their data are held until
the offline auto tuning is performed again.

* An instantaneous power failure occurring during tuning will result in a tuning error.
After power is restored, the inverter goes into the normal operation mode. Therefore, when STF (STR) signal is ON,
the motor runs in the forward (reverse) rotation.

* Any alarm occurring during tuning is handled as in the ordinary mode. Note that if a fault retry has been set, retry is

ignored.

/MNCAUTION

AAS the motor may run slightly during offline auto tuning, fix the motor securely with a mechanical brake or make sure
that there will be no problem in safety if the motor runs. Note that if the motor runs slightly, tuning performance is
unaffected.

(%5~ Parameters referred to

Pr. 9 Electronic thermal O/L relay WRCJ‘EF to page 98

Pr. 71 Applied motor S Refer to page 98

Pr. 80 Motor capacity 1€ Refer to page 73

Pr. 156 Stall prevention operation selection & Refer to page 77

Pr. 178 to Pr. 182 (input terminal function selection) & Refer to page 111
Pr. 190, Pr. 192 (output terminal function selection) 2 Refer to page 117
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4.9 Motor brake and stop operation

Purpose Parameter that should be Set Refer to Page

Motor braking torque adjustment DC Injection brake Pr.10 to Pr. 12 107

I th tor braking t ith | Selecti f

mproYe e motor braking torque wi election .o a Pr. 30, Pr. 70 108

an option regenerative brake
Selection of motor

Coast the motor to a stop _I Pr. 250 110
stopping method

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. The
motor will not return to the original position if the motor shaft rotates due to external force.

Parameter Setting

Name Initial Value Description
Number Range
DC injection brake 0to , -
10 ] 3Hz Operation frequency of the DC injection brake.
operation frequency 120Hz
1 DC injection brake 0 DC injection brake disabled
0.5s
operation time 0.1 to 10s | Operation time of the DC injection brake.

FR-D720-008 and 014
FR-D720S-008 and 014 | 6%

T FR-D710W-008 and 014
DC injection brake
12 FR-D720-025 to 318 0 to 30%

operation voltage FR-D740-012 to 160
FR-D720S-025 to 100
FR-D710W-025 and 042
The above parameters can be set when Pr. 160 Extended function display selection ="0". (Refer to page 160)

DC injection brake voltage (torque). When "0" is
set, DC injection brake is disabled.
4%

N4 (1) Operation frequency setting (Pr. 10)
;:,; * When the frequency at which the DC injection brake will be operated is
g set to Pr. 10, the DC voltage is applied to the motor upon reaching to
§ the set frequency during deceleration.
= Pr 10
2 *T O;r)eration frequency (2) Operation time setting (Pr. 11)
pm}
° ) 1 > Time *In Pr: 11, set the time of the DC injection brake.
DC injection O;eration 17|—| *When the motor does not stop due to large load moment (J), increasing
brake voltage | yoltage > Time the setting produces an effect.
M *When Pr. 11 = "0s", the DC injection brake is disabled. (At a stop, the

Pr. 11 Operation time motor coasts.)

(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-D720-165 or less, FR-D740-080 or less, FR-D720S-100 or less, FR-D710W-042 or less...4%
FR-D720-238 or more, FR-D740-120 or more...2%
SF-HR, SF-HRCA:
FR-D720-165 or less, FR-D740-080 or less, FR-D720S-100 or less, FR-D710W-042 or less...4%
FR-D720-238 or more, FR-D740-120 or more...3%

PARAMETERS
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D REMARKS

* For the FR-D720-238 and 318, FR-D740-120 and 160, when the Pr. 12 setting is the following, changing the Pr. 71 Applied motor
setting automatically changes the Pr. 12 setting. Therefore, it is not necessary to change the Pr. 12 setting.
(a) When 4% (initial value) is set in Pr. 12
The Pr. 12 setting is automatically changed to 2% if the Pr. 71 value is changed from the value selecting the standard motor
(0, 3, 23, 40, 43) to the value selecting the constant torque motor (1, 13, 50, 53).
(b) When 2% is set in Pr. 12
The Pr. 12 setting is automatically changed to 4% (initial value) if the Pr. 71 value is changed from the value selecting the
constant-torque motor (1, 13, 50, 53) to the value selecting the standard motor (0, 3, 23, 40, 43).
* Even if the value of 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.

(%5~ Parameters referred to

Pr. 13 Starting frequency 1€ Refer to page 96
Pr. 71 Applied motor S5 Refer to page 101

4.9.2 Selection of a regenerative brake (Pr. 30, Pr. 70)

® When making frequent starts/stops, use the optional brake resistor (MRS type, MYS type), high-duty brake resistor
(FR-ABR) and brake unit (FR-BU2) to increase the regenerative brake duty.

® Use a power regeneration common converter (FR-CV) for continuous operation in regeneration status.
Use the high power factor converter (FR-HC) to reduce harmonics, improve the power factor, or continuously use the
regenerative status.

Parameter Initial Setting L.
Name Description
Number Value Range
Without regenerative function,
Brake resistor (MRS type, MYS type),
0 Brake unit (FR-BU2)
. . Power regeneration common converter (FR-CV)
Regenerative function )
30 selection 0 High power factor converter (FR-HC)
1 Brake resistor (MYS type) used at 100% torque/6%ED,
High-duty brake resistor (FR-ABR)
5 High power factor converter (FR-HC) when automatic
restart after instantaneous power failure is selected
Special regenerative Brake duty when using the high-duty brake resistor
70 P 9 0% 0 to 30% Y g fhe high-auty
brake duty (FR-ABR)

The above parameters can be set when Pr. 160 Extended function display selection = "0". (Refer to page 160)

(1) When using the brake resistor (MRS type, MYS type), brake unit (FR-BU2), power regeneration
common converter (FR-CV), and high power factor converter (FR-HC).
*Set Pr. 30 to "0" (initial value). The Pr. 70 setting is invalid.
At this time, the regenerative brake duty is as follows.

Type Regenerative brake duty
FR-D720-025 to 165
FR-D720S-025 or more 3%

FR-D710W-025 or more
FR-D720-238 and 318
FR-D740-012 or more

2%

*Assign the inverter operation enable signal (X10) to the contact input terminal. To make protective coordination with the
FR-HC and FR-CV, use the inverter operation enable signal to shut off the inverter output.
Input the RDY signal of the FR-HC (RDYB signal of the FR-CV).

*For the terminal used for X10 signal input, assign its function by setting "10" (X10) to any of Pr. 178 to Pr. 182.
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(2) Brake resistor (MYS type) used at 100% torque/6%ED (FR-D720-165 only)
*Set"1"in Pr. 30.
*Set "6%" in Pr. 70.
(3) When using the high-duty brake resistor (FR-ABR) (FR-D720-025 or more, FR-D740-012 or more, FR-
D720S-025 or more, FR-D710W-025 or more)
*Set "1"in Pr. 30.
*Set "10%" in Pr. 70.
(4) When a high power factor converter (FR-HC) is used and automatic restart after instantaneous
power failure function is valid.
*When automatic restart after instantaneous power failure function of both the FR-HC and inverter is valid (when a value
other than "9999" is set in Pr. 57 Restart coasting time), set "2" in Pr. 30 .
*Set Pr. 70 to "0%" (initial value).
*When the FR-HC detects power failure during inverter operation, the RDY signal turns ON, resulting in the motor coasting.
Turning the RDY signal OFF after power restoration, the inverter detects the motor speed (depends on the Pri62
Automatic restart after instantaneous power failure selection ) and restarts automatically after instantaneous power failure.

(5) Regenerative brake duty alarm output and alarm signal (RBP signal)
*[RB] appears on the operation panel and an alarm

signal (RBP) is output when 85% of the regenerative
brake duty set in Pr. 70 is reached. If the regenerative
brake duty reaches 100% of the Pr. 70 setting, a

100%: regenerative overvoltage protection operation value
A

Ratio of the brake

duty to the Pr: 70 regenerative overvoltage (E.OV1 to E.OV3) occurs.
setting (%) Note that [RB] is not displayed when Pr: 30 ="0".
*The inverter does not trip even when the alarm (RBP)
L signal is output.

*For the terminal used for the RBP signal output, assign
> Time the function by setting "7 (positive logic) or 107
(negative logic)" in Pr. 190 or Pr. 192 (output terminal

Regenerative brake
pre-alarm (RBP) OFF ON ON

@:)) REMARKS

* The MRS signal can also be used instead of the X10 signal. (Refer to page 113)

function selection) .

* Refer to page 30 to 34 for connecting the brake resistor (MRS type, MYS type), high-duty brake resistor (FR-ABR), brake unit
(FR-BU2), high power factor converter (FR-HC), and power regeneration common converter (FR-CV).

.., NOTE

:, ! ,: * When terminal assignment is changed using Pr. 178 to Pr. 182 (input terminal function selection) and Pr. 190, Pr. 192 (output
terminal function selection), the other functions may be affected. Make setting after confirming the function of each

terminal. (Refer to page 111)

/\ WARNING

A The value set in Pr. 70 must not exceed the setting of the brake resistor used.
Otherwise, the resistor can overheat.

(45~ Parameters referred to

Pr. 57 Restart coasting time 0% Refer to page 134
Pr. 178 to Pr. 182 (input terminal function selection) & Refer to page 111
Pr. 190, Pr. 192 (output terminal function selection) (€ Refer to page 117
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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 115 for start signal selection)

Parameter Description
Name Initial Value | Setting Range Start signal (STF/STR) i
Number Stop operation
(Refer to page 115)
The motor is coasted to a stop
0to 100s STF signal: Forward rotation start |when the preset time elapses
STR signal: Reverse rotation start |after the start signal is turned
OFF.
) STF signal: Start signal The motor is coasted to a stop
250 Stop selection 9999 1000s to 1100s (Pr: 250 - 1000)s after the start

STR signal: Forward/reverse signal| " .
signal is turned OFF.

9999

STF signal: Forward rotation start
.g . When the start signal is turned
STR signal: Reverse rotation start

8888

OFF, the motor decelerates to

STF signal: Start signal
stop.

STR signal: Forward/reverse signal

The above parameter can be set when Pr. 160 Extended function display selection = "0". (Refer to page 160)

Output 4 Deceleration starts
fre?ﬁe;\cy when start signal turns OFF
z

Deceleration time
(Time set in Pr. 8, etc.)

DC brake
3 » Time
Start signal ON OFF |
RUN signal ON | OFF
Output is shut off when set
fr(ejultj‘;%tc 0 time elapses after start
?Hz) 4 .« signal turned OFF

- Pr. 250

The motor coasts to stop
» Time

Start signal ON ‘

RUN signal

ON OFF

D REMARKS

* Power failure stop function (Pr. 261)
* PU stop (Pr: 75)

* Jog operation mode

start signal is OFF and output is shutoff.

NOTE

(%5~ Parameters referred to

Pr. 13 Starting frequency G@Refer to page 96

110

(1) Decelerate the motor to a stop

*Set Pr. 250 to "9999" (initial value) or "8888".
*The motor decelerates to a stop when the start signal
(STF/STR) turns OFF.

(2) Coast the motor to a stop

*Use Pr. 250 to set the time from when the start signal
turns OFF until the output is shut off. When any of "1000
to 100" is set, the output is shut off in (Pr. 250 - 1000)s.

*The output is shut off when the time set in Pr. 250 has
elapsed after the start signal had turned OFF. The motor
coasts to a stop.

*The RUN signal turns OFF when the output stops.

» Stop selection is invalid when the following functions are activated.

* Deceleration stop because of communication error (Pr: 502)

* When setting of Pr. 250 is not 9999 nor 8888, acceleration/deceleration is performed according to the frequency command, until

* When the start signal is turned ON again during motor coasting, the motor starts at Pr. 13 Starting frequency.

Pr. 7 Acceleration time, Pr. 8 Deceleration time 03~ Refer to page 94
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4.10 Function assignment of external terminal and control

Purpose Parameter that should be Set Refer to Page

Input terminal function

Assign function to input terminal pu ] ! unctl Pr. 178 to Pr. 182 111
selection

Set MRS si [ tput shutoff) t

© signa (.o.u pl_‘ shutoff) to MRS input selection Pr. 17 113

NC contact specification

Assign start signal and forward/ Start signal (STF/STR) Pr. 250 105

reverse command to other signals operation selection )
Output terminal function

Assign function to output terminal p Pr. 190, Pr. 192 117
assignment
Up-to-frequency
sensitivit,

Detect output frequency y Pr. 41 to Pr. 43 121
Output frequency
detection
Output t detecti

Detect output current ulput current de e.c fon Pr. 150 to Pr. 153, Pr. 166, Pr. 167 122
Zero current detection

Remote output function Remote output Pr. 495, Pr. 496 124

4.10.1 Input terminal function selection (Pr. 178 to Pr. 182)

l Use these parameters to select/change the input terminal functions.

Parameter Initial . X )
Name Initial Signal Setting Range
Number Value
STF terminal function ] 0to5.7.8 10. 12. 14. 16. 18. 24
178 selection 60 STF (forward rotation command) 25 60, 62, 65 {0 67, 9999
STR terminal function . 0t05,7,8,10, 12, 14, 16, 18, 24
179 selection 61 STR (reverse rotation command) 25. 61, 62, 65 to 67, 9999
RL terminal function )
180 ) 0 RL (low-speed operation command)
selection
181 RM terminal function ] RM (middle speed operation 0to5, 7,8, 10, 12, 14, 16, 18, 24,
selection command) 25, 62, 65 to 67, 9999
182 RH terminal function ) RH (high-speed operation
selection command)

The above parameters can be set when Pr. 160 Extended function display selection = "0". (Refer to page 160)

PARAMETERS
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7 Function assignment of external terminal and control

(1) Input terminal function assignment

*Using Pr. 178 to Pr. 182, set the functions of the input terminals.
*Refer to the following table and set the parameters:

) ) X Refer to
Setting Signal Function Related Parameters
Page
Pr. 4 to Pr. 6, Pr. 24 to Pr. 27
Pr 59= 0 (initial val Low- . ,
0 RL . 59 = 0 (initial value) ow-speed operation command Pr 232 to Pr.239 87
Pr. 590 *1 Remote setting (setting clear) Pr. 59 91
N . . Pr. 4 to Pr. 6, Pr. 24 to Pr. 27,
1 RM Pr. 59 =0 (initial value) Middle-speed operation command Pr. 232 to Pr. 239 87
Pr. 59+ 01 Remote setting (deceleration) Pr. 59 91
- . ) Pr. 4 to Pr. 6, Pr. 24 to Pr. 27,
9 RH Pr. 59 =0 (initial value) High-speed operation command Pr. 232 to Pr. 239 87
Pr.59+0 %1 Remote setting (acceleration) Pr. 59 91
3 RT Second function selection Pr. 44 to Pr. 51 114
4 AU Terminal 4 input selection Pr. 267 148
5 JOG Jog operation selection Pr. 15, Pr. 16 89
7 OH External thermal relay input =2 Pr.9 98
8 REX 15-speed selection (combination with three speeds RL, RM, Pr. 4 to Pr. 6, Pr. 24 to Pr. 27, 87
RH) Pr. 232 to Pr. 239
10 X10 Inverter run enable signal (FR-HC, FR-CV connection) Pr. 30, Pr. 70 108
12 X12 PU operation external interlock Pr. 79 163
14 X14 PID control valid terminal Pr. 127 to Pr. 134 210
16 X16 PU-External op.eratlon switchover (turning ON X16 selects Pr. 79, Pr. 340 170
external operation)
18 X18 V/F switchover (V/F control is performed when X18 is ON) Pr. 80 73, 103
24 MRS Output stop Pr. 17 113
25 STOP Start self-holding selection — 115
60 STF Forward rotation command (assigned to STF terminal (Pr. 178) . 115
only)
61 STR Reverse rotation command (assigned to STR terminal (Pr: o 115
179) only)
62 RES Inverter reset — —
65 X65 PU/NET operation switchover (turning ON X65 selects PU Pr. 79, Pr. 340 171
operation)
66 X66 External/NET operation switchover (turning ON X66 selects Pr. 79, Pr. 340 171
NET operation)
itch i N X67 makes Pr.
67 X67 Command source switcl gver (turning ON X67 makes Pr. 338 Pr. 338, Pr. 339 174
and Pr. 339 commands valid)
9999 — No function — —

x1  When Pr. 59 Remote function selection = "0", the functions of the RL, RM and RH signals are changed as given in the table.
*2  The OH signal turns ON when the relay contact "opens".

NOTE

* Changing the terminal assignment using Pr.178 to Pr.182 (input terminal function selection) may affect the other functions.
Make setting after confirming the function of each terminal.

* 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, FR-CV connection-inverter operation enable signal) is not set or when the PU operation
external interlock (X12) signal is not assigned with Pr.79 Operation mode selection set to "7", the MRS signal shares this
function.

¢ Same signal is used to assign multi-speed (7th speed) and remote setting. These cannot be set individually.

(Same signal is used since multi-speed (7th speed) setting and remote setting are not used to set speed at the same
time.)

* When V/F control is selected by V/F switchover (X18 signal), second function is also selected at the same time.
Control between V/F and General-purpose magnetic flux can not be switched during operation. In case control is
switched between V/F and General-purpose magnetic flux, only second function is selected.

Turning the AU signal ON makes terminal 2 (voltage input) invalid.

(2) Response time of each signal

* The response time of the X10 signal and MRS signal is within 2ms.
The response time of other signals is within 20ms.
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Function assignment of external terminal and control \‘?

4.10.2 Inverter output shutoff signal (MRS signal, Pr. 17)

l The inverter output can be shut off by the MRS signal. Also, logic for the MRS signal can be selected.

Parameter . X L.
Name Initial Value Setting Range Description
Number
0 Normally open input
2 Normally closed input
. . NC contact input specifications
17 MRS input selection 0 ( '.pu_ pecifications) -

External terminal: Normally closed input

4 (NC contact input specifications)
Communication: Normally open input

The above parameter can be set when Pr. 160 Extended function display selection = "0". (Refer to page 160)

(1) Output shutoff signal (MRS signal)
*Turning ON the output shutoff signal (MRS) during inverter running
shuts off the output immediately.
Set "24" in any of Pr. 178 to Pr. 182 (input terminal function selection) t0o
assign a function to the MRS signal.
*MRS signal may be used as described below.
(a) When mechanical brake (e.g. electromagnetic brake) is used to stop

The motor coasts to stop

\
\
\
N

\
A

> Time motor
The inverter output is shut off when the mechanical brake operates.
MRS Signal ON > (b) To provide interlock to disable operation by the inverter
STF (STR) ON With the MRS signal ON, the inverter cannot be operated if the start
signal signal is entered into the inverter.
(initial value) (c) Coast the motor to a stop.
Inverter Inverier When the start signal is turned OFF, the inverter decelerates the
Output stop Output stop motor to a stop in the preset deceleration time, but when the MRS

MRS

[IMRS IJ:I signal is turned ON, the motor coasts to a stop.

SD SD

(2) 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.

(3) Assign a different action for each MRS signal input from communication and external terminal
(Pr. 17="4")
*When Pr. 17 is set to "4", the MRS signal from external terminal (output stop) can be changed to the normally closed (NC
contact) input, and the MRS signal from communication can be changed to the normally open (NO contact) input.
This function is useful to perform operation by communication with MRS signal from external terminal remained ON.

Pr. 17 Setti
External MRS Communication MRS 0 " ze ing I
OFF OFF Operation enabled Output shutoff Output shutoff
OFF ON Output shutoff Output shutoff Output shutoff
ON OFF Output shutoff Output shutoff Operation enabled
ON ON Output shutoff Operation enabled Output shutoff

D REMARKS

I' The MRS signal can shut off the output, independently of the PU, external or network operation mode.

<=, NOTE

(5~ Paramete

rs referred to

I Pr. 178 to Pr. 182 (input terminal function selection) V€ Refer to page 111

* Changing the terminal assignment using Pr. 178 to Pr. 182 (input terminal function selection) may affect the other
functions. Make setting after confirming the function of each terminal.
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7 Function assignment of external terminal and control

4.10.3 Condition selection of function validity by second function selection signal (RT)

l You can select the second function using the RT signal.
* When the RT signal turns ON, the second function becomes valid.
* For the RT signal, set "3" in any of Pr. 178 to Pr. 182 (input terminal function selection) to assign the function.
* 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 the main motor and sub motor

Second function connection diagram Second acceleration/deceleration time

5‘ A
Inverter S
=}
o
1 /
Start STF(STR) 3 /
) S '
Second funct!on RT o !
selection |
High speed RH \‘.\ Acceleration time

is reflected

Middle speed RM

SD

»

> Time

RT

RH
RM
X First Function Second Function Refer to
Function
Parameter Number Parameter Number Page

Torque boost Pr.0 Pr. 46 71
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 O/L relay Pr.9 Pr. 51 98
Stall prevention Pr. 22 Pr. 48 77
Applied motor Pr. 71 Pr. 450 101

.., NOTE

:‘ ® + |* When the RT signal is ON, the above second function is selected at the same time.
¢ Changing the terminal assignment using Pr. 178 to Pr. 182 (input terminal function selection) may affect the other
functions. Make setting after confirming the function of each terminal.

(55~ Parameters referred to

I Pr. 178 to Pr. 182 (input terminal function selection) & Refer to page 111
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4.10.4 Start signal operation 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 110 for stop selection)

. Description
Parameter Initial X - -
Name Setting Range Start signal Stop operation
Number Value
(STF/STR) Refer to page 110

. . The motor is coasted to a stop

STF signal: Forward rotation start .
0to 100s . . when the preset time elapses after
STR signal: Reverse rotation start . .
the start signal is turned OFF.

. . When the setting is any of 1000s to

STF signal: Start signal . .
Stop 1000s to 1100s ) . 1100s, the inverter coasts to a stop in
250 ] 9999 STR signal: Forward/reverse signal
selection (Pr: 250-1000)s.
STF signal: Forward rotation start
9999 .g . When the start signal is turned

STR signal: Reverse rotation start

- - OFF, the motor decelerates to
STF signal: Start signal

8888 ) ) stop.

STR signal: Forward/reverse signal

The above parameter can be set when Pr. 160 Extended function display selection = "0". (Refer to page 160)

(1) Two-wire type connection (STF, STR signal)

*The two-wire 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. Switch both OFF (or both ON)
the start signal during operation to decelerate the inverter to a stop.

*The speed setting signal may either be given by entering 0 to 10VDC across the speed setting input terminal 2-5, or 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 to any of "1000 to 1100, 8888", the STF signal becomes a start command and the STR signal a
forward/reverse command.

STF

Forward rotation start ———_- STF Start signal ———_"

Reverse rotation start $ STR Inverter Forward/reverse ¢ STR Inverter
SD signal sD
10
2
& ‘ % Forward !
[&] | 3
g F?rvt\{ard /—\\ $ rotation //—\\
3 rotation | ; S Time ) | | -
£ ‘ L 2 | |
| =
5 Reverse | | ! | = Revt_erse ! i
£ rotation | | o ‘ = rotation ! |
@] | ! 3 ON
STF ON | —_— ‘ |
ON
STR Qi STR |
2-wire connection example (Pr. 250 = "9999") 2-wire connection example (Pr. 250 = "8888")

D REMARKS

* When Pr: 250 is set to any of "0 to 100, 1000 to 1100", turning OFF the start command coasts the inverter to a stop. (Refer to page
110)

* 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.
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7’/ Function assignment of external terminal and control

(2) Three-wire type (STF, STR, STOP signal)

*The three-wire connection is shown below.

*Turning the STOP signal ON makes start self-holding function valid. In this case, the forward/reverse rotation signal
functions only as a start signal.

«|f 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.

*When using the STOP signal, set "25" in any of Pr178 to Pr.182 to assign function.

Forward ~o
Stop rotation start Stop Start
ReverLsde Inverter i il Inverter
‘rotatlo.n start STR I QN
D —————9sTR
Forward rotation
/reverse rotation

A

Forward !
rotation !
|

A

Forward !
rotation !
|

Output frequency

Y

|

3

(0]
Output frequency

{ } f T >» Time
Reverse | | i ! ! !
rotation | i Reverse| b
1 ! ! rotation ! ! !
. } } | v i | | |
ION | | | 'ION ! 'ON |
| |
STF L | STF | |
} | ON } T }
STR [ 1 STR ON !
T T T
| | | |
STOP oN || | STOP ON || =
OFF OFF OFF OFF
3-wire connection example (Pr. 250 = "9999") 3-wire connection example (Pr. 250 = "8888")

D REMARKS

* When the JOG signal is turned ON to enable Jog operation, the STOP signal becomes invalid.
¢ |f 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 Sto
OFF ON Reverse rotation P
ON OFF Forward rotation Forward rotation
ON ON Stop Reverse rotation

(45~ Parameters referred to

Pr. 4 to Pr. 6 (multi-speed setting) & Refer to page 87
Pr. 178 to Pr. 182 (input terminal function selection) = Refer to page 111
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4.10.5 Output terminal function selection (Pr. 190, Pr. 192)

l You can change the functions of the open collector output terminal and relay output terminal.

Parameter Initial ”, . .
Name Initial Signal Setting Range
Number Value

RUN terminal 0,1,3,4,7,8, 11 to 16, 25, 26,

190 functi lecti OOS&T]:: ?;Ir?:,:it:; 0 RUN (inverter running) | 46, 47, 64, 70, 80, 90, 91, 93%, 95,
unction sefection 96, 98, 99, 100, 101, 103, 104,
AB.Ct inal Rel 107, 108, 111 to 116, 125, 126,

ermina ela

192 B _ y _ 99 ALM (fault output) 146, 147;164, 170, 180, 190,

function selection | output terminal 191, 193, 195, 196, 198, 199,
9999

* "93" and "193" can not be set in Pr: 192.
The above parameters can be set when Pr: 160 Extended function display selection = "0". (Refer to page 160)

(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)

Sty . X . Related A
Positive | Negative | Signal Function Operation to
. . Parameter
logic logic Page
0 100 RUN | Inverter running Qutput during operation whgn the inverter output frequency . 119
rises to or above Pr. 13 Starting frequency.
1 101 SuU Up to frequency *1 Output when the output frequency is reached to the set frequency. | Pr. 41 121
Pr. 22, Pr. 2
3 103 oL Overload alarm Output while stall prevention function is activated. P; 66Y r.23, 77
Output frequency Output when the output frequency reaches the frequency | Pr. 42, Pr.
4 104 FU ) ) . 121
detection setin Pr. 42 (Pr. 43 for reverse rotation). 43
- 5 - -
7 107 RBP Regenerative brake Ou.tput when 85% of the regenerative brake duty set in Pr. Pr. 70 108
pre-alarm 70 is reached.
Electronic thermal O/L Output when the electronic thermal value reaches 85% of
8 108 THP relay pre-alarm the trip level. (Electronic thermal relay function protection | Pr. 9, Pr. 51 98
yp (E.THT/E.THM) activates, when the value reached 100%.
. Output when reset process is completed (when the inverter
Inverter operation L . S
11 111 RY read can be started by switching the start signal ON or while it is — 119
Y running) after powering on inverter.
Output current Output when the output current is higher than the Pr: 150 | Pr. 150,
12 112 Y12 ) . . ) 122
detection setting for longer than the time setin Pr. 151 . Pr. 151
13 13 Y13 | Zero current detection Output when the output p.ower |s' lower than the Pr. 152 | Pr. 152, 122
setting for longer than the time set in Pr. 153 . Pr. 153
14 14 FON | PID lower limit Output when the feedback value falls below the lower limit
of PID control. Pr. 127 to
. Output when the feedback value rises above the upper limit | Pr. 134
15 115 FUP | PID upper limit of PID control Pr. 575 to 210
PID f Pr. 577
16 116 RL .orward/reverse Output when forward rotation is performed in PID control.
rotation output
25 125 FAN | Fan fault output Output at the time of a fan fault. Pr. 244 226
2% 126 FIN Heatsink overheat Output when the heatsink temperature reaches about 85% 253
pre-alarm of the heatsink overheat protection providing temperature.
During deceleration at | Output when the power failure-time deceleration function is
46 146 Y46 | occurrence of power executed. Pr. 261 140
failure (retained until release)
Pr. 127 to
During PID control . Pr. 134
47 147 PID PID l. 21
activated Output during contro Pr. 575 to 0
Pr. 577
Pr. 65 t
64 164 Y64 | During retry Output during retry processing. P; 69 ° 142
Pr. 127 to
Output wh the PID tput int ti functi is | Pr. 134,
70 170 | SLEEP | PID output interruption | —= Pdt when the output interruption function s ) 7T 210
executed. Pr. 575 to
Pr. 577
80 180 For manufacturer setting
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Setting _ ; . Related e
Positive | Negative | Signal Function Operation to
. . Parameter
logic logic Page
Output when any of the control circuit capacitor, main Pr. 255 to
90 190 Y90 | Life alarm circuit capacitor and inrush current limit circuit or the Pr. 259 227
cooling fan approaches the end of its service life. '
91 191 Yo1 Fault output.3 Output. when a f:’.:IL.J|t occ.:urs due to the internal circuit failure . 120
(power-off signal) or the inverter wiring mistake, etc.
Average current value and maintenance timer value are
93 193 Y93 Curr.ent ayerage value output' as pulses. . . . Pr. 555 to 232
monitor signal The signal can not be set in Pr. 192 4,B,C terminal function | Pr. 557
selection .
Maint ti Pr. 503,
95 195 Y95 .aln enance imer Output when Pr. 503 rises to or above the Pr. 504 setting. i 231
signal Pr. 504
. . Pr. 495, Pr.
96 196 REM | Remote output Output to the terminal when a value is set to the parameter. 496 124
Output when an alarm (fan failure or communication error | Pr. 121, 181,
1 LF Al
%8 9% arm output warning) occurs. Pr. 244 226
Output when a fault occurs.
99 199 ALM | Fault output —
ult outpu The signal output is stopped when the fault is reset. 120
9999 — No function — — —

1 Note that when the frequency setting is varied using an analog signal or @ of the operation panel, 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".)

D 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".
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(2) Inverter operation ready signal (RY signal) and inverter running signal (RUN signal)

ON OFF
Power supply
STF ‘ | ON OFF
1 ON 1
RH : ‘ | |
3 4 : : : |
c | | ! |
[9) | w ! |
=] | | ! |
o I | I i
19 i I | I
§ | ! DC injection brake operation point
o I
=] | | |
(@) | I
! | DC injection brake operation
Pr. 13 Starting frequency I |
| ‘ | | i Time
' Reset processing i ! !
ON | i OFF
RY : ! |
RUN ON OFF

* When the inverter is ready to operate, the output of the operation ready signal (RY) is ON. (It is also ON during inverter running.)

* When the output frequency of the inverter rises to or above Pr. 13 Starting frequency , the output of the inverter running signal
(RUN) is turned ON. During an inverter stop or DC injection brake operation, the output is OFF.

* When using the RY and RUN signals, assign functions to Pr.190 or Pr.192 (output terminal selection function) referring to the

table below.
Output Pr. 190 to Pr. 192 Setting
Signal Positive logic Negative logic
RY 11 111
RUN 0 100
Inverter Start Automatic Restart after
Status . Start Start Instantaneous Power Failure
Signal i i At Fault Occurrence -
Signal ON | Signal ON Under DC . Coasting
OFF . . L. or MRS Signal ON
. (during (during Injection Brake Start Start .
Output (during . (output shutoff) . . Restarting
signal ¢ stop) operation) signal signal
g stop) ON OFF
RY ON ON ON ON OFF ON =1 ON
RUN OFF OFF ON OFF OFF OFF ON

x1  This signal turns OFF during power failure or undervoltage.

D REMARKS

I- The RUN signal (positive logic) is assigned to the terminal RUN in the initial setting.

PARAMETERS
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(3) Fault output signal (ALM signal)

Inverter fault occurrence

(Trip) * If the inverter comes to trip, the ALM signal is output.
Output v
frequency
— ; > Time
ALM JONIOFF |
RES [ONILOFF 1
Reset processing
about 1s
Reset ON

D REMARKS

* The ALM signal is assigned to the ABC contact in the initial setting. By setting "99 (positive logic) or 199 (negative logic) in
Pr:190 or Pr.192 (output terminal function selection), the ALM signal can be assigned to the other signal.
* Refer to page 248 for the inverter fault description.

(4) Fault output 3 (power-off 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)" to Pr.190 or Pr.192 (output terminal function
selection) to assign the function to the output terminal.

* The following table indicates the faults that will output the Y91 signal. (Refer to page 247 for the fault description.)

Operation Panel
Indication

Name

.‘;. ,:,,': E. BE Brake transistor alarm detection

corc E.GF Output side earth (ground) fault overcurrent at
L. ) start

E LF E.LF Output phase loss

l‘:-, n'":'_: E.PE Parameter storage device fault
] E.CPU | CPU fault
E,:' - E.IOH Inrush current limit circuit fault

D REMARKS

* At occurrence of output side earth (ground) fault overcurrent (E.GF), overcurrent trip during acceleration(E.OC1) may be

displayed. At this time, the Y91 signal is output.

(%5~ Parameters referred to

I Pr. 13 Starting frequency €y Refer to page 96
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4.10.6 Detection of output frequency (SU, FU signal, Pr. 41 to Pr. 43)

l The inverter output frequency is detected and output at the output signals.

Parameter . i L
Name Initial Value | Setting Range Description
Number

Up-to-frequenc

41 P . q y 10% 0 to 100% Level where the SU signal turns ON.
sensitivity
Output frequency )

42 . 6Hz 0 to 400Hz Frequency where the FU signal turns ON.
detection
Output frequency 0 to 400Hz Frequency where the FU signal turns ON in reverse

43 detection for reverse 9999 rotation.
rotation 9999 Same as Pr. 42 setting

The above parameters can be set when Pr. 160 Extended function display selection = "0". (Refer to page 160)

Set frequency

Adjustment
range Pr.41

(1) Up-to-frequency sensitivity (SU signal, Pr. 41)

*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 0% to

+100% on the assumption that the set frequency is 100%.
*This parameter can be used to ensure that the running
frequency has been reached to provide the operation start
signal etc. for related equipment.
*When using the SU signal, set "1 (positive logic) or 101
(negative logic)" in Pr. 190 or Pr. 192 (output terminal function
selection) to assign function to the output terminal.

Output frequency

(Hz)

(2) Output frequency detection
(FU signal, Pr. 42, Pr. 43)

>

o
*The output frequency detection signal (FU) is output when

the output frequency reaches or exceeds the Pr. 42 setting.

"~/ “rotation ! Pr42 . . .
e 3 ‘F/ ,;,7, ‘,\# *This function can be used for electromagnetic brake
| \ Reverse /i Pr43 ) ]
! ! \rotation/ ' operation, open signal, etc.
| *Frequency detection that is dedicated to reverse operation

use can be set by setting detection frequency to Pr. 43. This
function is switching the timing of
electromagnetic brake operation between forward rotation
(rise) and reverse rotation (fall) during vertical lift operation,
etc.
*When Pr. 43 # "9999", the Pr. 42 setting is used for forward
rotation and the Pr. 43 setting is used for reverse rotation.
*When using the FU signal, set "4 (positive logic)" or "104
(negative logic)" to Pr. 190 or Pr. 192 (output terminal function
selection) to assign the function to the output terminal.

Output frequency (Hz)

<

A
Output signal ‘
utpu S|gEa OFF ON |OFF

OFF ON
U P} effective  for

D REMARKS

* All signals are OFF during DC injection brake.
* The output frequency to be compared with the set frequency is the output frequency before slip compensation is performed.

PARAMETERS

.~=-.. NOTE

+ |+ Changing the terminal assignment using Pr.190, Pr.192 (output terminal function selection) may affect the other functions.

Make setting after confirming the function of each terminal.

(&~ Parameters referred to

I Pr. 190, Pr. 192 (output terminal function selection) 03 (Refer to page 117)
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4.10.7 Output current detection function
(Y12 signal, Y13 signal, Pr. 150 to Pr. 153, Pr. 166, Pr. 167)

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

Parameter . Setting L.
Name Initial Value Description
Number Range
Output current detection ) )
150 150% 0 to 200% 100% is the rated inverter current.
level
Output current detection period.
151 Output current detection 0s 0to 108 The time from when the output current has risen
signal delay time above the setting until the output current detection
signal (Y12) is output.
Zero current detection ) )
152 | | 5% 0 to 200% The rated inverter current is assumed to be 100%.
eve
. Period fi h h | h
Zero current detection eriod from w e.nt e output current droPs be.owt e
153 ] 0.5s 0to1s Pr. 152 value until the zero current detection signal
time .
(Y13) is output.
. 1 h i i h he Y12 si lis ON.
Output current detection 0to 10s Set the ret.entlon time wi eh the . signa |§ (0] :
166 . | retention ti 0.1s 9999 The Y12 signal ON status is retained. The signal is
signal retention time turned off at the next start.
. i i h he Y12 si lis ON
Output current detection 0 Operatlon co.ntlnuesw ent. e signa |sQ .
167 ti lecti 0 ] The inverter is brought to trip when the Y12 signal is
operation selection ON. (E.CDO)

The above parameters can be set when Pr. 160 Extended function display selection = "0". (Refer to page 160)

Pr. 166 #9999, Pr. 167 =0

Pr. 150

Output current

Output current

A

Pr 166 Time
'Min. 0.1s (initial value)
[——>|

OFF ON OFF

detection signal
(Y12)

122

(1) Output current detection
(Y12 signal, Pr. 150, Pr. 151, Pr. 166, Pr. 167)

*The output current detection function can be used for
excessive torque detection, etc.

«If the output current remains higher than the Pr. 150 setting
during inverter operation for longer than the time set in Pr.
151, the output current detection signal (Y12) is output from
the inverter's open collector or relay output terminal.

*When the Y12 signal turns ON, the ON state is held for the
time set in Pr. 166.

*When Pr. 166 = "9999", the ON state is held until a next start.

*At the Pr. 167 setting of "1", the inverter trips, and the output
current detection fault (E.CDO) is displayed when the Y12
signal turns ON. When fault 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. E.CDO does not occur even if "1" is set in Pr.
167 while Y12 is ON. The Pr. 167 setting is valid after Y12
turns OFF.

*For the Y12 signal, set "12 (positive logic) or 112 (negative
logic)" in Pr. 190 or Pr. 192 (output terminal function selection)
and assign functions to the output terminal.
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A (2) Zero current detection (Y13 signal, Pr. 152, Pr. 153)
£ «If the output current remains lower than the Pr. 152 setting
E during inverter operation for longer than the time set in Pr.
E] 153, the zero current detection (Y13) signal is output from the

a3 inverter's open collector or relay output terminal.
Pr 152 ‘ *When the inverter's output current falls to "0", torque will not
OIA] ‘ be generated. This may cause a drop due to gravity when
the inverter is used in vertical lift application.
Start signal OFF| ON To prevent this, the Y13 signal can be output from the
Zero current ! 1 L ! inverter to close the mechanical brake when the output
dete"“"”(ﬁ(";g) OFF ra N OFF?, ON current has fallen to "zero".
Pr. 153 Pr. 153 *For the Y13 signal, set "13 (positive logic) or 113 (negative
+ The zero currerﬁeézf:c?;:n;i?;nal (Yg;athe;:::;;me logic)" in Pr. 190 or Pr. 192 (output terminal function selection)
signal for approximately 0.1s once turned ON. and assign functions to the output terminal.

D REMARKS

* This function is also valid during execution of the offline auto tuning.

* 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.

.. NOTE

,: * Changing the terminal assignment using Pr. 190, Pr. 192 (output terminal function selection) may affect the other functions.

_...

K s

0@
.

Make setting after confirming the function of each terminal.

/\ CAUTION

AThe 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
current.

ATO prevent the machine and equipment from resulting in hazardous conditions detection signal, install a
safety backup such as an emergency brake even the zero current detection function is set valid.

(45~ Parameters referred to

Offline auto tuning ¥ Refer to page 103
Pr. 190, Pr. 192 (output terminal function selection) S Refer to page 117
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4.10.8 Remote output selection (REM signal, Pr. 495, Pr. 496)

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

Parameter Initial Setting L.
Name Description
Number Value Range
0 Remote output data clear at powering OFF
- - Remote output data
Remote output data retention at powering .
1 clear at inverter reset
495 Remote output 0 OFF
selection 10 Remote output data clear at powering OFF | Remote output data
1" Remote output data retention at powering | retention at inverter
OFF reset
496* Remote output data 1 0 0to 4095 | Refer to the following diagram.

The above parameters can be set when Pr. 160 Extended function display selection = "0". (Refer to page 160)
* 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 data> ¢ The output terminal can be turned ON/OFF depending on
Pr. 496 the Pr. 496 setting. The remote output selection can be
b11 b0 controlled ON/OFF by computer link communication from
el el el ol sl o Bl ] s | |28 the PU connector.

o Zz * Set "96 (positive logic) or 196 (negative logic)" to Pr. 190

+ Any or Pr. 192 (output terminal function selection), and assign
the remote output (REM) signal to the terminal used for
remote output.

* When you refer to the diagram on the left and set 1 to the
terminal bit (terminal where the REM signal has been
assigned) of Pr. 496, the output terminal turns ON (OFF
for negative logic). By setting 0, the output terminal turns
OFF (ON for negative logic).

Example: When "96 (positive logic)" is set in Pr. 190 RUN terminal function selection and "1" (HO1) is set in Pr. 496, the
terminal RUN turns ON.

ON/OFF example for positive logic e When Pr. 495 = "0 (initial value), 10", performing a power ON

reset (including a power failure) clears the REM signal

output. (The ON/OFF status of the terminals are as set in Pr.

Power Power .
supply OFF supply OFF ‘ Inverter 190, Pr. 192.) The Pr. 496 setting becomes also "0".
i i o EZE?)L?T:) When Pr. 495 ="1, 11", the remote output data before power
REMM REM . I off is storgd into the EEPROM, so the signal output at poyvgr
recovery is the same as before power OFF. However, it is
REM signal clear REM signal held not stored when the inverter is reset (terminal reset, reset

request through communication).
(See the chart on the left.)

* When Pr. 495 = "10, 11", signal before rest is saved even at
inverter reset.

D REMARKS

* The output terminal where the REM signal is not assigned using Pr. 190 or Pr. 192 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 values turn to "0". When Pr. 495 ="1,
11", however, these are the settings at power OFF. (The settings are stored at power OFF.)
When Pr. 495 ="10, 11", these are the same as before an inverter reset is made.

(5~ Parameters referred to

I Pr. 190, Pr. 192 (output terminal function selection) S5 Refer to page 117
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4.11 Monitor display and monitor output signal

Refer to
Purpose Parameter that should be Set
Page
Display motor speed . .
Set speed Speed display and speed setting Pr. 37 125
Moni isplay/P! in displ
Change PU monitor display data d::::ecgtsiz:y, - meindleplay Pr. 52, Pr. 158, Pr. 170, Pr. 171, 12
g ay : _ Pr. 268, Pr. 563, Pr. 564, Pr. 891 6
Cumulative monitor clear
CharTge the monitor output from Terminal AM function selection Pr. 158 126
terminal AM
Set the reference. of the monitor Terminal AM standard setting Pr. 55, Pr. 56 131
output from terminal AM
Adjust terminal AM outputs Terminal AM calibration Pr. 901 132

4.11.1 Speed display and speed setting (Pr. 37)
l The monitor display and frequency setting of the PU (FR-PU04/FR-PUQ7) can be changed to the machine speed.

Parameter Initial . L
Number Name Value Setting Range Description
. 0 Frequency display, setting
37 Speed display 0 0.01 to 9998+ Machine speed at 60Hz.

The above parameter can be set when Pr. 160 Extended function display selection = "0". (Refer to page 160)

* The maximum value of the setting range differs according to the Pr. I Maximum frequency (Pr. 18 High speed maximum frequency), and it can be calculated from the
following formula.

16777.215 x 60 (Hz)
Setting value of Pr. 1 (Pr: 18) (Hz)
Note that the maximum setting value of Pr. 37 is 9998 if the result of the above formula exceeds 9998.

Maximum setting value of Pr. 37

» To display the machine speed, set in Pr. 37 the machine speed for 60Hz operation.

For example, when Pr. 37 = "1000", "1000" is displayed on the output frequency and set frequency monitor when the
running frequency is 60Hz. When running frequency is 30Hz, "500" is displayed.

Pr. 37 Setting

Output Frequency

Set Frequency

Frequency Setting

Parameter Setting

Monitor Monitor
0 (initial value) Hz Hz Hz
0.01 to 9998 Machine speed =1 Machine speed =1 Machine speed =1 Hz
*]1  Machine speed conversion formula ......... Pr. 37 x frequency/60Hz

%2 Hzis displayed in 0.01Hz increments and machine speed is in 0.001.

.., NOTE

:‘ ! ,: ¢ Under V/F control, the output frequency of the inverter is displayed in terms of synchronous speed, and therefore,
displayed value = actual speed + motor slip. The display changes to the actual speed (estimated value calculated
based on the motor slip) when slip compensation was made valid.

* Refer to Pr. 52 when you want to change the PU main monitor (PU main display).

Since the panel display of the operation panel is 4 digits in length, the monitor value of more than "9999" is displayed as "----

* When the machine speed is displayed on the FR-PU04/FR-PU07, do not change the speed by using an up/down key in
the state where the set speed exceeding 65535 is displayed. The set speed may become arbitrary value.

* While the machine speed is displayed on the monitor, values of other parameters related to speed (Pr. 1, etc.) are in
frequency increments. Set other parameters (Pr.1, etc.) related to speed in increments of frequency.

* Due to the limitations on the resolution of the set frequency, the indication in the second decimal place may differ
from the setting.

PARAMETERS

/\ CAUTION

A Make sure that the running speed setting is correct.
Otherwise, the motor might run at extremely high speed, damaging the machine.

(55~ Parameters referred to

Pr. 1 Maximum frequency, Pr. 18 High speed maximum frequency U35 Refer to page 81
Pr. 52 DU/PU main display data selection & Refer to page 126
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4.11.2 Monitor display selection of operation panel/PU and terminal AM
(Pr. 52, 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 and parameter unit (FR-PU04/FR-PUQ7) can be
selected.
In addition, signal to be output from the terminal AM (analog voltage output) can be selected.

Parameter . X L.
Name Initial Value Setting Range Description
Number
Select the monitor to be displayed on the
I 0 0,5,8t012, 14, 20, ) )
DU/PU main display data operation panel and parameter unit.
52 * . (output 23 to 25, 52 to 55, ) i
selection Refer to the following table for monitor
frequency) 61, 62, 64, 100 s
description.
AM terminal function ! 1103,5 81012, ) )
158 * . (output 14, 21, 24, 52, 53, | Select the monitor output to terminal AM.
selection
frequency) 61, 62
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 maximum value when monitoring from
communication to 0 to 65535kWh.
Set "0" in the parameter to clear the operation
171 Operation hour meter clear 9999 0, 9999 time monitor.
Setting 9999 does not clear.
Monitor decimal digits 0 D!Splayed ?S mte,gral value
268 * lecti 9999 1 Displayed in 0.1 increments
selection 9999 No function
i s . . The numbers of cumulative energization time
Energization time carrying- 0 to 65535 ) o
563 ti 0 (reading only) monitor exceeded 65535h is displayed.
i
over times g y (Reading only)
564 Operating time carrying- 0 0 to 65535 The numbers of operation time monitor
over times (reading only) exceeded 65535h is displayed. (Reading only)
Set the number of times to shift the cumulative
Oto4 power monitor digit.
891 Cumulative power monitor 9999 Clamp the monitoring value at maximum.
digit shifted times No shift
9999 Clear the monitor value when it exceeds the
maximum value.

The above parameters can be set when Pr. 160 Extended function display selection = "0". (Refer to page 160)
* 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 and parameter unit (FR-PU04/FR-PUQ7) in Pr. 52 DU/PU main
display data selection .

*Set the monitor to be output to the terminal AM (analog voltage output) in Pr. 158 AM terminal function selection .
*Refer to the following table and set the monitor to be displayed. (The monitor marked with x cannot be selected.)

Pr. 52 Setting

. . Operation PU Pr.158 (AM) Terminal AM .
Types of Monitor Unit i . Description
panel main Setting Full Scale Value
LED monitor
Output frequency 0.01Hz 0/100 1 Pr. 55 Displays the inverter output frequency.

Displays the inverter output current

Output current 0.01A 0/100 2 Pr. 56 .
effective value.
100V class, 400V
Output voltage 0.1V 0/100 3 200V class Displays the inverter output voltage.
400V class [800V
Fault display — 0/100 X — Displays past 8 faults individually.
\i:;lef:ency setting 0.01Hz 5 *] 5 Pr. 55 Displays the set frequency.
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Pr. 52 Setting

. . Operation PU Pr.158 (AM) Terminal AM .
Types of Monitor Unit i . Description
panel main Setting Full Scale Value
LED monitor
100V class, 400V
S;?avge:er output 0.1V 8 sl 8 200V class Displays the DC bus voltage value.
400V class [800V
ﬁ?mmwm“e 0.1% 9 51 9 Pr 70 Brake duty set in Pr: 30, Pr. 70
Electronic thermal ’I[Zr)]isplays thi.thetr:?ItEUThulativ? valuetgn
. e assumption that the thermal operation
relay function load 0.1% 10 *] 10 100% level is 10(?% (Larger thermal betvF\)/een the
factor motor thermal and transistor thermal). *6
Holds and displays the peak value of the
Output current peak 0.01A 1 *1 11 Pr. 56 output power &osrllitor. P
value (Cleared at every start)
100V class ;
" |400v |Holds and displays the peak value of the
S;:'avge:z;:?\f;he 0.1V 12 sl 12 200V class DC bus voltage value.
400V class |800V |(Cleared at every start)
Output power 0.01kW 14 «1 14 Rated inverter Qisplays the power on the inverter output
power x 2 side
Displays the input terminal ON/OFF status
Input terminal status — *1 X — on the operation panel.
(Refer to page 129)
Output terminal - Displays the output Ferminal ON/OFF
— *1 X — status on the operation panel.
status (Refer to page 129)
Adds up and displays the energization time
Cumulative 1h 20 N o after inverter shipment.
energization time *2 You can check the numbers of the monitor
value exceeded 65535h with Pr: 563.
Reference voltage . o 21 o Terminal AM:
output Output 10V
Adds up and displays the inverter operation
time.
Actual operation time 1h 23 y i You can check the numbers of the monitor
%2, *3 value exceeded 65535h with Pr. 564.
Can be cleared by Pr. 171. (Refer to page
130)
Displays the output current value on the
assumption that the inverter rated current
Motor load factor 0.1% 24 24 200% value is 100%.
Monitor value = output power monitor
value/rated inverter current 100 [%]
Adds up and displays the power amount
. based on the output power monitor.
Cumulative power +5 | 0.01kWh =4 25 . - Can be cleared by Pr. 170. (Refer to page
129)
PID set point 0.1% 52 52 100% Displays the set point, measured value and
PID measured value 0.1% 53 53 100% deviation during PID control (Refer to page
PID deviation 0.1% 54 x — 215 for details)
Displays the ON/OFF status of the inverter
Inverter 1/0 terminal 55 input terminal and output terminal on the
monitor o 8 . o operation panel (Refer to page 129 for
details)
Thermal relay Motor thermal heat cumulative value is
Motor thermal load . .
factor 0.1% 61 61 operation level displayed. .
(100%) (Motor overload trip (E.THM) at 100%)
Thermal relay Transistor thermal heat cumulative value is
Inverter thermal load . .
0.1% 62 62 operation level displayed.

factor

(100%)

(Inverter overload trip (E.THT) at 100%)
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Pr. 52 Setting

. i Operation PU Pr.158 (AM) Terminal AM .
Types of Monitor Unit i . Description
panel main Setting Full Scale Value
LED monitor
Displays the PTC thermistor resistance at
PTC thermi i i -
(P thermistor 0.01kQ 64 y . .termlr.lal 2 when PTC thermistor protection
resistance is active.

(0.10kQ2 to 31.5kQ) (Refer to page 98)

*]  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 is used, the time is displayed up to 65.53 (65530h) in the indication of 1h = 0.001, and thereafter, it is added up from 0.

*3  Actual operation time is not accumulated when the cumulative operation time is less than 1h until turning OFF of the power supply.

x4 When using the parameter unit (FR-PU04/FR-PUQ7), "kW" is displayed.

x5 Since the panel display of the operation panel is 4 digits in length, the monitor value of more than "9999" is displayed as "----".

*6  Larger thermal value between the motor thermal and transistor thermal is displayed.
A value other than 0% is displayed if the surrounding air temperature (heatsink temperature) is high even when the inverter is at a stop.

@:)) 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 is used, the displayed units are Hz and A only, and the others are not displayed.
* The monitor set in Pr. 52 is displayed in the third monitor position. However, change the output current monitor for the motor

load factor.

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.)
@ Power-on monitor (first monitor) @ Second monitor @ Third monitor With faul @ Fault monitor
I au
m = ' ' / % / M Py m
LI A 2y
Output frequency monitor Output current monitor Output voltage monitor

t S

Example)When Pr: 52 is set to "20" (cumulative energization time), the monitor is displayed on the operation panel as described

below.
@ Power-on monitor (first monitor) @ Second monitor @ Third monitor @ Fault monitor
OO N With fault
P oo 5 Mooo 5 RN
Output frequency monitor Output current monitor Cumulatlve energization tlme monitor
t N A @
(2) Display set frequency during stop (Pr. 52) Pr. 52
0 100
* When "100" is set in Pr. 52, the set frequency and - =
) ) During X During

output frequency are displayed during stop and . During stop .

) ] ) i running/stop running
operation respectively. (LED of Hz flickers during Output Output Set Output
stop and is lit during operation.) frequency frequency frequency* frequency

Output current Output current
Output voltage Output voltage
Fault display Fault display

* The set frequency displayed indicates the frequency to be output when the start
command is ON. Different from the frequency setting displayed when Pr. 52 ="5",
the value based on maximum/minimum frequency and frequency jump is
displayed.

D REMARKS
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» During an error, the output frequency at error occurrence appears.
* During MRS signal is ON, the values displayed are the same as during a stop.
* During offline auto tuning, the tuning status monitor has priority.
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(3) Operation panel I/O terminal monitor (Pr. 52)

*When Pr. 52 ="55", the 1/O terminal status can be monitored on the operation panel.

*The 1/0O 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.

*On the I/O terminal monitor (Pr. 52 = "55"), the upper LEDs denote the input terminal status and the lower the output
terminal status.

g N\ - Display example -
RM Free Free Free When signals STF, RH and
| RH Free STF | Free Input terminal RUN are ON
RL (@ Free (e Free ( o ST, [

0000

-Q -Q -/\ /\-/\4 Center line is always on

@?UN @:ree @ree m ree”
F Fre
\\ ABC Free ree Free /

Output terminal

(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, parameter unit (FR-PU04/FR-PUQ07) and communication (RS-485 communication) display
increments and display ranges are as indicated below.

Operation Panel *1 Parameter Unit *2 Communication
. . Range .
Range Unit Range Unit Unit
Pr.170=10 Pr. 170 = 9999
0 to 99.99kWh 0.01kWh 0 to 999.99kWh 0.01kWh 1kWh/
0 to 65535kWh
100.0 to 999.9kWh 0.1kWh 1000.0 to 9999.9kWh 0.1kWh 0 to 9999kWh (initial value) 0.01kWh
Initial v
1000 to 9999kWh TkWh 10000 to 99999kWh TkWh alvale *3

*1  Power is measured in the range of 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 of 0 to 99999.99kWh, 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.

*3  In monitoring with communication, cumulative power is displayed in 1TkWh increments. And cumulative power 2 is displayed in 0.01kWh. (Refer to page 186
for communication)

*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 operation panel display or parameter
unit (FR-PU04/FR-PUQ7) display is 12.78 (display in 100kWh increments) and the communication data is 12.

*|f 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 is exceeded at Pr. 891 = "9999", the power returns to 0 and is recounted.
If the maximum value is exceeded at Pr. 891 = "9999", the power returns to 0 and is recounted.

*Writing "0" in Pr. 170 clears the cumulative power monitor.

D REMARKS

I- If "0" is written to Pr. 170 and Pr. 170 is read again, "9999" or "10" is displayed.

PARAMETERS
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(5) Cumulative energization time and actual operation time monitor (Pr. 171, Pr. 563, Pr. 564)

*Cumulative energization time monitor (Pr. 52 = "20") accumulates energization time from shipment of the inverter every
one 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 monitored 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" to Pr. 171 clears the cumulative energization power monitor. (The cumulative time monitor can not be cleared.)

D REMARKS

* The actual operation time is not added up unless the inverter is operated one or more hours continuously.
e If "0" is written to 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 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
For the first or second decimal places (0.1 increments or 0.01 increments) of the monitor, numbers in the first
0 decimal place and smaller are rounded to display an integral value (1 increments).The monitor value smaller than
0.99 is displayed as 0.
When 2 decimal places (0.01 increments) are monitored, the 0.01 decimal place is dropped and the monitor
displays the first decimal place (0.1 increments). The monitored digits in 1 increments are displayed.

D REMARKS

* The number of display digits on the cumulative energization time (Pr 52 = "20") and actual operation time (Pr. 52 = "23") does

not change.

(%5~ Parameters referred to

Pr. 30 Regenerative function selection, Pr. 70 Special regenerative brake duty € Refer to page 108
Pr. 37 Speed display 1€ Refer to page 125
Pr. 55 Frequency monitoring reference, Pr. 56 Current monitoring reference = Refer to page 131
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4.11.3 Reference of the terminal AM (analog voltage output) (Pr. 55, Pr. 56)

Analog voltage output from the terminal AM is available.
Set the reference of the signal output from terminal AM.

Parameter . 5 L.
Name Initial Value | Setting Range Description
Number
Frequency monitorin Full-scale value when frequency monitor value is
55+ quency 9 60Hz 0 to 400Hz ) quency
reference output to terminal AM.
" Current monitoring Inverter Full-scale value when current monitor value is
56 0 to 500A i
reference rated current output to terminal AM.

The above parameters can be set when Pr. 160 Extended function display selection = "0". (Refer to page 160)

* 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)
+ Set the frequency when the optional frequency meter (DC voltmeter

il 10VDC) shows 60Hz or 120Hz (shows full scale) which is connected
to the terminal AM.

(1ovoe) — ‘ — + Set the frequency (output frequency/set frequency) when the voltage
s9 / o output at terminal AM is 10VDC.
f‘_w S I /;/’ | + The analog voltage output and frequency at terminal AM are
é Ell 1/,// proportional. (The maximum output voltage is 10VDC.)
€3 1 L,

° 1Hz 60Hz 400Hz

(initial value)

Setting range of Pr. 55

(2) Current monitoring reference (Pr. 56)
R + Set the current to be referenced when the current monitor (inverter

»
oo

output current, etc.) is selected for terminal AM display.
+ Set the current value when the voltage output at terminal AM is
10VDC.
S — + The analog voltage output and current value at terminal AM are
= § proportional. (The maximum output voltage is 10VDC.)
= | |
E2 3 3
23 1 )
Rated current 500A

(initial value)

Setting range of Pr. 56

PARAMETERS
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4.11.4 Terminal AM calibration (calibration parameter C1 (Pr.901))

l By using the operation panel or parameter unit, you can calibrate terminal AM to full scale deflection.

Parameter . X L.
Name Initial Value Setting Range Description
Number

C1(901) | AM terminal calibration — —

Calibrates the scale of the meter

connected to terminal AM.

*1  The above parameter can be set when Pr. 160 Extended function display selection = "0". (Refer to page 160)
%2 The parameter number in parentheses is the one for use with the operation panel (PA02) for the FR-E500 series or parameter unit (FR-PU04/FR-PUQ7).
*3  The above parameter 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) Terminal AM gain calibration (C1 (Pr. 901))

- Terminal AM is factory-set to provide a 10VDC output in the full-scale status of the corresponding monitor item.
Calibration parameter C1 (Pr. 901) allows the output voltage ratios (gains) to be adjusted according to the meter
scale. Note that the maximum output voltage is 10VDC.

Terminal AM

Inverter
output |
: Gain calibration of output
10vDC siganl (Pr: 901)
Output
0 > i ;
gnal

- Calibrate the terminal AM gain 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 126) and set Pr. 158.
When you selected the running frequency, inverter output current, etc. as monitor, preset in Pr. 55 or Pr. 56 the
running frequency or current value at which the output signal will be 10V.

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.

D REMARKS

* When outputting such an item as the output current, which cannot reach a 100% value easily by operation, set Pr. 158 to "21"
(reference voltage output) and make calibration. 10VDC is output from the terminal AM.
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(2) How to calibrate the terminal AM when using the operation panel

Operation
1. Confirm the RUN indication and operation
mode indication

2. Press to choose the parameter setting

mode.

3. Tum until appears.
Lo

4. Tumn @ until - - - appears.
5. Tum @ until ! appears.

Set to C1 AM terminal calibration.

6. Press @ to enable setting.

®

@ /@\ @ /@\

7 . If the inverter is at a stop, press the key

to start the inverter.

(Motor needs not be connected.)

-+

8. Tum @ to adjust the indicator needle to the

\!

desired position.

9. Press@.

Setting is complete.

@I/

Display
(When Pr: 158 =1)
70707 He N
AR B

PRM indication is lit.

- [ —

(The parameter number read previously appears.)
) _ <C1 to C7 settings
are enabled. /
- -
-

The monitor set to Pr. 158 \
o m AM terminal function selection
is displayed. /

171071 Hz o
000 —

-

&
l‘-

o | ﬁé Analog indicator

o000

Flicker...Parameter setting complete!!

*Turn @ to read another parameter.
*Press

*Press

®®

@:)) REMARKS

the above procedure.
* Calibration can be made even during operation.

(45~ Parameters referred to

Pr. 55 Frequency monitoring reference & Refer to page 131
Pr. 56 Current monitoring reference @ Refer to page 131
Pr. 158 AM terminal function selection 3 Refer to page 126

to return to the ,'_- - - - indication (step 4).

twice to show the next parameter (= - |~

rLl)

» Calibration can also be made for external operation. Set the frequency in the external operation mode, and make calibration in

* For operation from the parameter unit (FR-PU04/FR-PUQ7), refer to the instruction manual of the parameter unit.

PARAMETERS
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4.12 Operation selection at power failure and instantaneous power

failure
Purpose Parameter that should be Set Refer to Page
At instantaneous power failure Automatic restart operation Pr. 30, Pr. 57, Pr. 58, Pr. 96,
occurrence, restart inverter without | after instantaneous power Pr. 162, Pr. 165, Pr. 298, Pr. 299, 134
stopping motor failure/flying start Pr. 611
When undervoltage or a power Power failure-time
failure occurs, the inverter can be deceleration-to-stop Pr. 261 140

decelerated to a stop.

function

4.12.1 Automatic restart after instantaneous power failure/flying start
(Pr. 30, Pr. 57, Pr. 58, Pr. 96, Pr. 162, Pr. 165, Pr. 298, Pr. 299, Pr. 611)

You can restart the inverter without stopping the motor in the following cases:
* When power comes back on after an instantaneous power failure
* When motor is coasting at start

Parameter
Number

Name

Initial Value

Setting Range

Description

30

Regenerative function
selection

0,1

The motor starts at the starting frequency when MRS (X10)
turns ON then OFF

Restart operation is performed when MRS (X10) turns ON
then OFF

57

Restart coasting time

9999

FR-D720-070 or less, FR-D740-036 or less,
FR-D720S-070 or less, FR-D710W-042 or less............... 1s
FR-D720-100 or more, FR-D740-050 or more,
FR-D720S-100
The above times are coasting time.

0.1to 5s

Waiting time for inverter-triggered restart after an
instantaneous power failure.

9999

No restart

58

Restart cushion time

1s

0 to 60s

Voltage starting time at restart.

96

Auto tuning setting/status

0

Offline auto tuning is not performed

1

For General-purpose magnetic flux vector control
Offline auto tuning is performed without motor running (motor
constants (R1) only) (Refer to page 73)

21

Offline auto tuning (tuning performed without motor running)
for V/F control and automatic restart after instantaneous
power failure (with frequency search)

162

Automatic restart after
instantaneous power
failure selection

0

With frequency search

1

Without frequency search (reduced voltage system)

10

Frequency search at every start

11

Reduced voltage at every start

165

Stall prevention operation
level for restart

150%

0 to 200%

Considers the rated inverter current as 100% and sets the
stall prevention operation level during restart operation.

298

Frequency search gain

9999

0 to 32767

When offline auto tuning is performed under V/F control,
frequency search gain necessary for frequency search for
automatic restart after instantaneous power failure is set as
well as the motor constants (R1).

9999

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

299

Rotation direction
detection selection at
restarting

Without rotation direction detection

With rotation direction detection

9999

When Pr. 78 = 0,

With rotation direction detection
When Pr. 78 =1, 2

Without rotation direction detection

611

Acceleration time at a
restart

9999

0 to 3600s

Acceleration time to reach Pr20 Acceleration/deceleration
reference frequency at a restart.

9999

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

The above parameters can be set when Pr. 160 Extended function display selection = "0". (Refer to page 160)
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When Pr. 162 = 1, 11 (without frequency search) (1) Automatic restart operation selection
(Pr. 30, Pr. 162, Pr. 299)

Instantaneous (power failure) time
> ® Without frequency search

(PFglvﬁrgff2pl¥/L3) When Pr. 162 = "1 or 11", automatic restart operation is

performed in a reduced voltage system, where the

\ / voltage is gradually risen with the output frequency
Motor speed N !

unchanged from prior to an instantaneous power failure

Y

(r/min) I |

] | > independently of the coasting speed of the motor.
Inverter output . | }
frequency f (Hz) ! (D REMARKS

* This system stores the output frequency and
Inverter output rotation direction prior to an instantaneous power

voltage E (V) 3 failure and restart using the stored value.

Y

Therefore, if the instantaneous power failure time
L—> exceeds 0.2s and the stored value cannot be

Coasting time / retained, the inverter starts at Pr 13 Starting
Pr. 57 setting

Restart cushion time frequency (initial value = 0.5Hz) in the starting
(Pr. 58 setting) direction upon power restoration.

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

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

When "0 (initial value) or 10" is set in Pr. 162, the inverter

smoothly starts after detecting the motor speed upon
power restoration. (The motor capacity should be equal to

or one rank lower than the inverter capacity)

Motor speed N i Wh.en using the frequency search, perform offline auto
(r/min) ‘ tuning.

(Refer to page 103 for general-purpose magnetic flux

]Icpe\/s:;:c?,u;‘zntz) ’ ,_/7 vector control and page 137 for V/F control.)

Instantaneous (power failure) time

Power supply
(R/L1, S/L2, T/L3)

Y

Y

\4

*During reverse rotation, the inverter can be restarted

Inverter output —\ boT smoothly as the direction of rotation is detected.
voltage E (V) ‘ > *You can select whether to make rotation direction
Restart cushion time detection or not with Pr. 299 Rotation direction detection
[Coasting time} [SPGEd } (Pr: 58 setting) selection at restarting.
(Pr37) detection time When capacities of the motor and inverter differ, set "0"

_— without rotation direction detection) in Pr. 299.
* The output shut off timing differs Acceleration time ( )

i i at a restart =
according to the load condition. (Pr 611 setting) Pr. 299 Setting Pr. 78 Setting
0 1 2
9999 o x
0 (initial value) x X x
1 ©) ©) ©)

O: the rotation direction is detected.
x: the rotation direction is not detected.

D REMARKS

Speed detection time (frequency search) changes according to the motor speed. (maximum 100ms)

* 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 function does not operate properly. (The inverter does not start
smoothly.)

* When reverse rotation is detected under the condition of 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

PARAMETERS

not start when the start command is reverse rotation.
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=-.. NOTE

:, ,: * When automatic restart operation after instantaneous power failure is activated while the motor is running at a low speed (less

Tesee than 10Hz), the motor restarts in the direction prior to instantaneous power failure without detecting the rotation direction (Pr.
299 Rotation direction detection selection at restarting ="1").

« |f the frequency search result exceeds the set frequency, the output frequency is limited at the set frequency.

* When the wiring length exceeds below, select without frequency search (Pr. 162 ="1, 11").

Motor capacity 0.1K 0.2K 0.4K or more
Wiring length 20m (65.61feet) 50m (164.04feet) | 100m (323.08feet)

® Restart operation at every start
When Pr. 162 = "10 or 11", automatic restart operation is also performed every start, in addition to the automatic restart
after instantaneous power failure. When Pr. 162 = "0", automatic restart operation is performed at the first start after power
supply on, but not performed at the second time or later.

® Automatic restart operation selection of MRS (X10) signal (When Pr. 162 ="0, 1")
Restart operation after turning MRS (X10) signal ON then OFF using Pr: 30 can be selected as in the table below. When
automatic restart after instantaneous power failure is selected while using the high power factor converter (FR-HC),
noramally set "2" in Pr. 30.

Pr. 30 Setting Operation after MRS and X10 Signal Turns off, on, then off.
0,1 Start at the Pr. 13 Starting frequency.
2 Restart operation (Starts at the coasting speed)

(2) 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.
FR-D720-070 or less, FR-D740-036 or less, FR-D720S-070 or less, FR-D710W-042 or less....... 1s
FR-D720-100 or more, FR-D740-050 or more, FR-D720S-100 ........ccouuuiiiiiiieeeeeeeeeeeeee e 2s
*Operation may not be performed well depending on the magnitude of the moment of inertia (J) of the load or running
frequency. Adjust the coasting time between 0.1s and 5s according to the load specifications.

(3) Restart cushion time (Pr. 58)
*Cushion time is the length of time taken to raise the voltage appropriate to detected motor speed (output frequency prior to
instantaneous power failure when Pr. 162 ="1, 11") from OV.

*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.

Voltage ,
100% - —

Pr. 58 Time

(4) Automatic restart operation adjustment (Pr. 165, Pr. 611)

*Using Pr. 165, you can set the stall prevention operation level at a restart.
*Using Pr. 611, you can set the acceleration time until Pr. 20 Acceleration/deceleration reference frequency is reached when
automatic restart operation is performed besides the normal acceleration time.
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(5) Frequency search gain (Pr. 298), offline auto tuning (Pr. 96)

*When automatic restart after instantaneous power failure operation (with frequency search) is valid at V/F control, perform
offline auto tuning.

*Perform offline auto tuning during V/F control in the following order to set Pr. 298 Frequency search gain automatically.
(Refer to page 103 during General-purpose magnetic flux vector control.)

®Before performing offline auto tuning

Check the following before performing offline auto tuning.

*The inverter is under V/F control

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

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

*The maximum frequency is 120Hz.

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

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

*Offline auto tuning will not be performed properly if it is performed with a surge voltage suppression filter (FR-ASFH, FR-
BMF-H) connected between the inverter and motor. Remove it before starting tuning.

®Setting
1) Set "21"in Pr. 96 Auto tuning setting/status.
Tuning is performed without motor running.
2) Set the rated motor current (initial value is rated inverter current) in Pr. 9 Electronic thermal O/L relay. (Refer to page 98)
3) Set Pr. 71 Applied motor according to the motor used.

Motor Pr.71 Setting *1

SF-JR 3

Mitsubishi standard motor SF-JR 4P 1.5kW or less 23

Mitsubishi high efficiency motor | SF-HR 43

Others 3

. L SF-JRCA 4P 13

Mitsubishi constant-torque SF-HRCA 53
motor

Others (SF-JRC, etc.) 13

Other manufacturer's standard . 3
motor

Other manufacturer's constant- _ 13

torque motor

x] Refer to page 101, for other settings of Pr. 71.
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®Execution of tuning

POINT

Before performing tuning, check the monitor display of the operation panel or parameter unit (FR-PU04/FR-PU07) if the
inverter is in the status for tuning. (Refer to 2) below)

1) When performing PU operation, press of the operation panel.

For External operation, turn ON the start command (STF signal or STR signal). Tuning starts.
(Excitation noise is produced during tuning.)

-z-.. NOTE

:, ' ,: * To force tuning to end, use the MRS or RES signal or press of the operation panel. (Turning the start signal (STF
signal or STR signal) OFF also ends tuning.)

During offline auto tuning, only the following 1/0 signals are valid: (initial value)

*Input terminal <Valid signal> STF, STR

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

Note that the progress status of offline auto tuning is output in five steps from AM when speed and output frequency
are selected.

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

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

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

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

Parameter Unit

Operation Panel Indication
(FR-PU04, FR-PUO07)

Pr. 96 setting 21 T

e i EEE
---STOP PU

f : T T |

(2) Tuning in progress TUNE o9
STFFWD PU
T Flickering

(3) Normal end TUNE Ker

RN o

COMPLETION
STF STOP__PU

(4) Error end

. . . [T
(when inverter protective function TUNE 9
ERROR

operation is activated) STF_STOP PU

D REMARKS

I It takes approximately 9s until tuning is completed.

3) When offline auto tuning ends, press of the operation panel during PU operation. For external operation, turn

OFF the start signal (STF signal or STR signal) once.
This operation resets the offline auto tuning and the PU's monitor display returns to the normal indication.
(Without this operation, next operation cannot be started.)
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4) If offline auto tuning ended in error (see the table below), frequency search gain are not set.
Perform an inverter reset and restart tuning.

Error
i Error Cause Remedy
Display
8 Forced end Set "21" in Pr: 96 and perform tuning again.
9 Inverter protective function operation Make setting again.
Current limit (stall prevention) function was )
91 . Set "1"in Pr. 156.
activated.
Converter output voltage reached 75% of rated .
92 Check for fluctuation of power supply voltage.
value.
93 Calculation error Check the motor wiring and make setting again.
A motor is not connected. Set the rated current of the motor in Pr. 9.

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

auto tuning does not end properly. (The frequency search gain have not been set.)
Perform an inverter reset and restart tuning.
6) When using the motor corresponding to the following specifications and conditions, reset Pr.9 Electronic thermal O/L

relay as below after tuning is completed.

a) When the rated power specifications of the motor is 200/220V(400/440V) 60Hz, set 1.1 times rated motor current
value in Pr.9.

b) When performing motor protection from overheat using a PTC thermistor or motor with temperature detector such
as Klixon, set "0" (motor overheat protection by the inverter is invalid) in Pr.9.

-=-.. NOTE

! ,: * The frequency search gain measured once in the offline auto tuning are stored as parameters and their data are held
until the offline auto tuning is performed again.

¢ An instantaneous power failure occurring during tuning will result in a tuning error.
After power is restored, the inverter goes into the normal operation mode. Therefore, when STF (STR) signal is ON,
the motor runs in the forward (reverse) rotation.

* Any alarm occurring during tuning is handled as in the ordinary mode. Note that if a fault retry has been set, retry is
ignored.

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

* Changing the terminal assignment using Pr.178 to Pr.182 (input terminal function selection) may affect the other functions.
Make setting after confirming the function of each terminal.

* The SU and FU signals are not output during a restart. These are output after the restart cushion time has elapsed.

* Automatic restart operation will also be performed after a reset or when a retry is made by the retry function.

/\ CAUTION

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.

AWhen the start signal is turned off or is pressed during the restart cushion time after instantaneous

power failure, deceleration starts after Pr. 58 Restart cushion time has elapsed.

PARAMETERS

(55~ Parameters referred to

Pr. 7 Acceleration time 035~ Refer to page 94

Pr. 13 Starting ﬁ‘equency@ Refer to page 96

Pr. 65, Pr. 67 to Pr. 69 Retry function € Refer to page 142

Pr. 71 Applied motor @ Refer to page 101

Pr. 78 Reverse rotation prevention selection = Refer to page 160

Pr. 178 to Pr. 182 (input terminal function selection) 3 Refer to page 111
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4.12.2

Power-failure deceleration stop function (Pr. 261)

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.

Parameter Initial Setting L
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
Power failure stop 1
261 lecti 0 be decelerated to a stop.
selection When undervoltage or a power failure occurs, the inverter can
9 be decelerated to a stop.
If power is restored during a power failure, the inverter
accelerates again.
The above parameter can be set when Pr. 160 Extended function display selection = "0". (Refer to page 160)
Power 5 (1) Parameter setting
Bl FF *When Pr. 261 is setto "1 or 2", the inverter decelerates to a stop
> A . )
e Pr261=0 if an undervoltage or power failure occurs.
S
5] Pr.261=1,2 . . .
& (2) Operation outline of deceleration to stop at power
>
= failure
o
- > *When undervoltage or power failure occurs, the output
ime .
frequency is decreased and controled so that the converter
circuit (DC bus) voltage is constant and decreased to OHz to
stop.
Pr 261 =1 (3) Power failure stop function (Pr. 261 ="1")
P . . . .
ower oIf power is restored during power failure deceleration,
>4 During deceleration deceleration to a stop is continued and the inverter remains
c ! at occurrence of power failure ) .
2 / During st stopped. To restart, turn OFF the start signal once, then turn it
o ! uring stop .
£ ! at occurrence ON again.
5 ! of power failure,
[oN |
5 I
o 1 )
; ‘ > Time
STF ! |
Y46
Aﬁ

Turn off STF once to make acceleration again

D REMARKS
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* When automatic restart after instantaneous power failure is selected (Pr: 57 = "9999"), power failure stop function is made
invalid and automatic restart operation after instantaneous power failure is valid.

» After a power failure stop, the inverter will not start even if the power is restored with the start signal (STF/STR) input. After
switching ON the power, turn OFF the start signal once and then on again to make a start.

Power 4! ON
' Not started as inverter Output frequency
| is stopped due to

. power failure :

! ‘
‘ i
: i ‘ »Time
I ! I

STF OFF ON
Y46 |




Operation selection at power failure and instantaneous power failure \‘?

(4) Operation continuation at instantaneous power failure function (Pr. 261 = "2")

*When power is restored during deceleration after a 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 function(Pr.57 =
"9999"), deceleration can be made at a power failure and acceleration can be made again after power restoration.

Pr. 261 =2 [Pr261=2, Pr. 57#9999|
When power is restored during deceleration When used with automatic restart
4 at occurrence of power failure after instantaneous power failure
A
L IPF During power failure
Power ! !
T Power [
Output ‘ ! 3 !
frequency | | Output |
. . ‘ \ L frequency f ! Automatic restart
During deceleration at | Reacceleration During deceléetation at ! after instantaneous
occurrence of power failure > Time occurrence of power failure power_lfailure
! ! ; : 4 » Time
Y46 ! .
*Acceleration time depends on Pr. 7 (Pr: 44). Y46 — *\—Reset time + Pr. 57

RSO NOTE
:, ° ,: * When operation continuation at instantaneous power failure function is used, keep the starting signal (STF/STR) ON

Yau?

even during instantaneous power failure. If the starting signal turns OFF during instantaneous power failure, the
inverter decelerates according to the deceleration time setting, causing the motor to coast if enough regenerative
energy is not obtained.

(5) Power failure deceleration signal (Y46 signal)

*The Y46 signal is ON during deceleration at an instantaneous power failure or during a stop after deceleration at an
instantaneous power failure.

*After a power failure stop, the 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 (E.ILF), etc.)

*For the Y46 signal, set "46 (forward operation)" or "146 (reverse operation)" to Pr. 190 or Pr. 192 (output terminal function
selection) to assign the function.

@:)) REMARKS

I- During a stop or trip, the power failure stop selection is not performed.

~z.. NOTE
:, ° : * Changing the terminal assignment using Pr. 190, Pr. 192 (output terminal function selection) may affect the other functions.
Please make setting after confirming the function of each terminal.

/\ 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 not given from the motor to the inverter.

(%5~ Parameters referred to

Pr. 57 Restart coasting time € Refer to page 134
Pr. 190, Pr. 192 (output terminal function selection) 0 Refer to page 117

PARAMETERS
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4.13 Operation setting at fault occurrence

Purpose Parameter that should be Set Refer to Page
Recover by retry operation at fault
y rety op Retry operation Pr. 65, Pr. 67 to Pr. 69 142
occurrence
Do not output input/output ph I t/output ph fail
: p put/output phase npu 09 put p afe ailure Pr. 251, Pr. 872 144
failure alarm 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 you have selected automatic restart after instantaneous power failure (Pr. 57 Restart coasting time = 9999), restart
operation is performed at the retry operation time which is the same of that of a power failure. (Refer to page 134 for the

restart function.)

Parameter Initial Setting L.
Name 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.
. 1to0 10 ) ) ) .
Number of retries at fault A fault output is not provided during retry operation.
67 0 - :
occurrence Set the number of retries at fault occurrence. (The setting
101 to 110 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
68 Retry waiting time 1s 0.1 to 600s ) )
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 Extended function display selection = "0". (Refer to page 160)

Retry success example Rery success

Pr. 68X 5

< >
< >

———

Inverter output
frequency

0

Time
Retry start
Fault occurrence |

Retry success count
; .

["on]

Retry failure example

e
.

Y64

 Pr.68  Pr68,  Pr68,
Inverter output | | : ; !
frequency ! ! !
0 ; ‘ ‘ > Time
) ) Pl
First retry |Second retry | Third retry
Retry failure
Fault | Fault | Fault | 1 (E.RET)
Fault Signmocc‘urrencei occurrence - occurrence 3 ‘
(ALM) ——————— N
veé4 _ | ON | [ ON | ] ON|

142

Success count + 1

Retry operation automatically resets a fault and 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 equal to or 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)

Use Pr. 68 to set the waiting time from when the inverter
trips until a retry is made in the range of 0 to 600s. (When
the setting value is "0s", the actual time is 0.1s.)

Reading the Pr. 69 value provides the cumulative number
of successful restart times made by retry.

The cumulative count in Pr. 69 is increased by 1 when a
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 start.

(When retry is successful, cumulative number of retry
failure is cleared.)

Writing "0" to Pr. 69 clears the cumulative count.

During a retry, the Y64 signal is on. For the Y64 signal,
assign the function by setting "64 (positive operation)" or
"164 (negative operation)" to Pr. 190 or Pr. 192 (output

terminal fuction selection) .
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* Using Pr. 65, you can select the fault that will cause a retry to be executed. No retry will be made for the fault not indicated.
(Refer to page 248 for the fault description.)
@ indicates the faults 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.PTC °
E.OC2 ° ° o ° E.OLT ° o
E.OC3 ° ° ° ° ° E. PE ° °
E.OV1 [ ° ° o E.ILF o o
E.OV2 ° o o ° E.CDO ° °
E.OV3 ° ° o o
E.THM o
E.THT o
E. BE ° °
E. GF ° °
E.OHT o

.-=~.. NOTE

.

-
e,

. ® ’,: * When terminal assignment is changed using Pr. 190, Pr. 192, the other functions may be affected. Make setting after
Seet confirming the function of each terminal.
* The data stored as the error reset for retry is only that of the fault which occurred the first time.
* When an inverter fault is reset by the retry function at the retry time, the accumulated data of the electronic thermal
relay function, regeneration 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.

/\ CAUTION

AWhen you have selected the retry function, stay away from the motor and machine in the case of the inverter is
tripped. The motor and machine will start suddenly (after the reset time has elapsed) after the inverter trip.
When you have selected the retry function, apply in easily visible places the CAUTION stickers supplied to the
Installation guideline.

(%5~ Parameters referred to

I Pr. 57 Restart coasting time 035 (Refer to page 134)
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4.13.2 Input/output phase loss protection selection (Pr. 251, Pr. 872)

You can choose whether to make Input/output phase loss protection valid or invalid.

* Output phase loss protection is a function to stop the inverter output if one of the three phases (U, V, W) on the
inverter's output side (load side) is lost.

* Input phase loss protection is a function to stop the inverter output if one of the three phases (R/L1, S/L2, T/L3) on the
inverter's input side is lost.

Parameter ” . .
Name Initial Value Setting Range Description
Number
251 Output phase loss ] 0 Without output phase loss protection
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 Extended function display selection = "0". (Refer to page 160)
* Available only for the three-phase power input specification model.

(1) Output phase loss protection selection (Pr. 251)

* If phase loss occurs during inverter operation (except for during DC brake operation, or output frequency is 1Hz or less),
output phase loss protection (E.LF) activates, and inverter trips.
* 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.

'0"'~‘ NOTE
:, ' ,: * If an input phase loss continues for a long time, the converter section and capacitor lives of the inverter will be
Rl shorter.

* As phase loss is detected according to the bus voltage change, it can not be detected if the load is light. Large
unbalanced phase-to-phase voltage of the three-phase power supply may also cause input phase loss protection
(E.ILF).

* Phase loss can not be detected during regeneration load operation.

* If parameter copy is performed from single-phase power input specification model to three-phase power input
specification model, Pr. 872 setting may be changed. Check Pr. 872 setting after parameter copy.

4.13.3 Earth (ground) fault detection at start (Pr. 249)

You can choose whether to make earth (ground) fault detection at start valid or invalid. Earth (Ground) fault detection is
executed only right after the start signal is input to the inverter.
Protective function will not activate if an earth (ground) fault occurs during operation.

Parameter ” X .
Name Initial Value Setting Range Description
Number
249 Earth (ground) fault 0 0 Without earth (ground) fault detection
detection at start 1 With earth (ground) fault detection

The above parameter can be set when Pr. 160 Extended function display selection = "0". (Refer to page 160)

.=.. NOTE

:,‘ ® ,: * As detection is executed at starting, output is delayed for approx. 20ms every starting.

« |f an earth (ground) fault is detected with "1" set in Pr. 249, output side earth (ground) fault overcurrent (E.GF) is detected and
the inverter trips. (Refer to page 254)

« |f the motor capacity is smaller than the inverter capacity when using the FR-D720-238 or more, FR-D740-120 or more, earth
(ground) fault detection may not be provided.
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4.14 Energy saving operation

Purpose

Parameter that should be Set Refer to Page

Energy saving operation Optimum excitation control |

Pr. 60 145

4.14.1 Optimum excitation control (Pr. 60)&/5w

This operation is optimum for fan and pump applications

I Without a fine parameter setting, the inverter automatically performs energy saving operation.

Parameter o X L
Name Initial Value Setting Range Description
Number
60 Energy saving control 0 0 Normal operation mode
selection * 9 Optimum excitation control mode

The above parameter can be set when Pr. 160 Extended function display selection = "0". (Refer to page 160)

* When parameter is read using the FR-PU04, a parameter name different from an actual parameter is displayed.

(1) Optimum excitation control mode (set

ting "9")

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

D REMARKS

* When the motor capacity is too small as compared to the inverter capacity or two or more motors are connected to one inverter,

the energy saving effect is not expected.

<=, NOTE

-
emw,

time.

(%5~ Parameters referred to

General-purpose magnetic flux vector control.

General-purpose magnetic flux vector control U5 Refer to page 73

Pr. 57 Restart coasting time 1€ Refer to page 134

,: * When the Optimum excitation control mode is selected, deceleration time may be longer than the setting value. Since
overvoltage alarm tends to occur as compared to the constant-torque load characteristics, set a longer deceleration

¢ Optimum excitation control functions only under V/F control. Optimum excitation control does not function under

¢ Optimum excitation control will not be performed during an automatic restart after instantaneous power failure.
* Since output voltage is controlled by Optimum excitation control, output current may slightly increase.
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7 Motor noise, EMI measures, mechanical resonance

4.15 Motor noise, EMI measures, mechanical resonance

Purpose of Use Parameter that should be Set Refer to Page
Reduction of the motor noise A
K Carrier frequency and
Measures against EMI and leakage I Pr. 72, Pr. 240, Pr. 260 146
Soft-PWM selection
currents
Reduce mechanical resonance Speed smoothing control Pr. 653 147

4.15.1 PWM carrier frequency and Soft-PWM control (Pr. 72, Pr. 240, Pr. 260)

l You can change the motor sound.

Parameter . i L.
Name Initial Value Setting Range Description
Number
You can change the PWM carrier
. frequency. The setting is in [kHZz].
72* PWM frequency selection 1 O0to15
q y Note that 0 indicates 0.7kHz and 15
indicates 14.5kHz.
240 * Soft-PWM operation ] 0 Soft-PWM is invalid
selection 1 When Pr. 72 ="0 to 5", Soft-PWM is valid.
0 PWM carrier frequency is constant
PWM frequency independently of load.
260 . . 0 -
automatic switchover 1 Decreases PWM carrier frequency
automatically when load increases.

The above parameters can be set when Pr:160 Extended function display selection = "0". (Refer to page 160)
* The parameters in the table allow its setting to be changed during operation even if "0" (initial value) is set in Pr. 77 Parameter write selection.

(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 EMI measures or on leakage current reduction caused by the PWM switching.

(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) PWAM carrier frequency automatic reduction function (Pr. 260)

*When Pr. 260 = "0" (initial value), the carrier frequency becomes constant (Pr. 72 setting) independently of the load,
making the motor sound uniform.

*When continuous operation is performed at 85% or more of the inverter rated current with the carrier frequency of the
inverter set to 3kHz or more (Pr.72 > "3") while Pr.260 = "1", the carrier frequency is automatically reduced to 2kHz to avoid
E.THT (inverter overload shutoff). (Motor noise increases, but it is not a failure.)

-z~ NOTE
A .
% ' + |+ Decreasing the PWM carrier frequency affects on EMI measures and on leakage current reduction, but increases
- *
Rl motor noise.

* When PWM carrier frequency is set to 1kHz or less (Pr.72 < 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 .

(%5~ Parameters referred to

I Pr. 156 Stall prevention operation selection = Refer to page 77
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4.15.2 Speed smoothing control (Pr. 653)

Vibration due to mechanical resonance influences the inverter control, causing the output current (torque) unstable. In this
case, the output current (torque) fluctuation can be reduced to ease vibration by changing the output frequency.

Parameter e . L.
Number Name Initial Value Setting Range Description
. Increase or decrease the value using
653 Speed smoothing control 0 0 to 200%
P 9 ° 100% as reference to check an effect.

The above parameter can be set when Pr. 160 Extended function display selection ="0". (Refer to page 160)

(1) Control block diagram

Acceleration/deceleration

processing

Speed

command +
—>

Output frequency

(2) Setting method

>0

>

V/F control B ————

Pr.653

Speed smoothing control

Frequency output
Voltage output

<4—— Torque current

If vibration due to mechanical resonance occurs, set 100% in Pr 653, run the inverter at the frequency which generates
maximum vibration and check if the vibration will be reduced or not after several seconds.
If effect is not produced, gradually increase the Pr. 653 setting and check the effect repeatedly until the most effective

value is set in Pr. 653.

If vibration becomes large by increasing the Pr: 653 setting, gradually decrease the Pr: 653 setting than 100% to check the
effect in a similar manner.

.~=-.. NOTE

.

-
e,

.. ® _," |Depending on the machine, vibration may not be reduced enough or an effect may not be produced.

PARAMETERS
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7’/ Frequency setting by analog input (terminal 2, 4)

4.16 Frequency setting by analog input (terminal 2, 4)

Purpose Parameter that should be Set Refer to Page
Selection of voltage/current input
(terminal 2, 4)
Perform forward/reverse rotation by
analog input.
Adjustment (calibration) of analog Bias and gain of frequency Pr. 125, Pr. 126, Pr. 241,
input frequency and voltage (current) | setting voltage (current) C2 to C7 (Pr. 902 to Pr. 905)

Analog input selection Pr. 73, Pr. 267 148

151

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 specifications and input signal.

Parameter . Setting L.
Name Initial Value Description
Number Range
0 Terminal 2 input 0 to 10V . . .
- - Without reversible operation
. . 1 Terminal 2 input 0 to 5V
73 Analog input selection 1 - -
10 Terminal 2 input 0 to 10V . . .
- - With reversible operation
11 Terminal 2 input 0 to 5V
Voltage/current input
. Description
switch
\
Terminal 4 input 0 tiul Terminal 4 input 4 to 20mA
267 , 0
selection
1 ~— Terminal 4 input 0 to 5V
E.II
2 Terminal 4 input O to 10V

The above parameters can be set when Pr. 160 Extended function display selection = "0". (Refer to page 160)

(1) Selection of analog input specifications

*For the terminal 2 for analog voltage input, 0 to 5V (initial value) or 0 to 10V can be selected.

Either voltage input (0 to 5V, 0 to 10V) or current input (4 to 20mA initial value) can be selected for terminal 4 used for
analog input.
Change the input specifications to change Pr. 267 and voltage/current input switch.

*Rated specifications of terminal 4 change according
to the voltage/current input switch setting.

Voltage input: Input resistance 10kQ + 1kQ,
Maximum permissible input voltage
20vDC

Current input: Input resistance 233Q + 5Q,

Maximum permissible input voltage
30mA

Voltage input
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<=, NOTE

. |* Set 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 Operation

This could cause component damage to the analog signal output circuit of

I (current input) Voltage input | signal output devices.

(electrical load in the analog signal output circuit of signal output devices increases)
This could cause component damage of the inverter signal input circuit.
(output power in the analog signal output circuit of signal output devices increases)

V (voltage input) Current input

*Refer to the following table and set Pr. 73 and Pr. 267.

( |:| indicates main speed setting)

Pr.73 Terminal 2 Terminal 4 Input Reversible
Setting Input AU signal Operation
0 0to 10V
1 Not function
(initial value) 0to 5V OFF —
10 0to 10V Yes
11 0to 5V
0 According to the Pr: 267 setting ]
(initial1value) - on 0:4 to 20mA (initial value) Not function
10 1:0 to 5V
T - 2:0to 10V Yes
- :invalid
*The terminal used for the AU signal input, set "4" in Pr. 178 to Pr. 182 (input terminal function selection) to assign functions.
.=~ NOTE

:, ' ,: * Turn the AU signal on to make terminal 4 valid.

* Make sure that the parameter and switch settings are the same. Different setting may cause a fault, failure or

malfunction.

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. 561 PTC thermistor protection level #'9999", terminal 2 is not available for analog frequency command.

* Changing the terminal assignment using Pr. 178 to Pr. 182 (input terminal function selection) may affect the other
functions. Make setting after confirming the function of each terminal.

(2) Perform operation by analog input selection

*The frequency setting signal inputs 0 to 5VDC (or 0 to 10VDC) across
the terminals 2-5. The 5V (10V) input is the maximum output.

*The power supply 5V can be input by either using the internal power
supply or preparing an external power supply. Prepare an external
power supply to input the power supply 10V. For the built-in power
supply, terminals 10-5 provide 5VDC output.

Inverter

Forward rotation STF
SD

0to 5VDC

Frequency setting

Connection diagram using terminal 2 (0 to 5VDC) Inverter Built-in Frequency Pr.73
Terminal | Power Supply Setting (terminal 2 input
Inverter Voltage Resolution power)
Forward rotation 10 5vVDC 0.12Hz/60Hz 0 to 5VDC input

*When inputting 10VDC to the terminal 2, set "0" or "10" in Pr. 73. (The

PARAMETERS

0to 10VDC initial value is 0 to 5V)
FrequenCy Voltage input . . " " " "
setting equipment Setting "1 (0 to 5VDC)" or "2 (0 to 10VDC)" in Pr. 267 and a voltage/

current input switch in the "V" position changes the terminal 4 to the
voltage input specification. When the AU signal turns ON, the terminal

Connection diagram using terminal 2 (0 to 10VDC) 4 input becomes valid

D REMARKS

|The wiring length of the terminal 10, 2, 5 should be 30m (98.42feet) at maximum.
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7’/ Frequency setting by analog input (terminal 2, 4)

Forward rotation

Frequency setting

Connection diagram using terminal 4 (4 to 20mADC)

4 to 20mADC

Current input
equipment

Inverter
STF

>
»>

Pr. 125

Not
reversible

Set frequency (Hz)

Reverse
rotation

Forward
rotation

Reversible

_Terminal 2

C2(Pr. 902) 4

0

2.5V

5y input (V)

C3(Pr.902) C4(Pr.903)
Frequency setting signal

Reversible operation example

.~=-.. NOTE

:, ' : * When reversible operation is set, be aware of reverse rotation operation when analog input stops (only the start

signal is input).

(3) Perform operation by analog input selection

*When the pressure or temperature is controlled constantly by a fan,
pump, etc., automatic operation can be performed by inputting the
output signal 4 to 20mADC of the adjuster across the terminals 4-5.

*The AU signal must be turned ON to use the terminal 4.

(4) Perform forward/reverse rotation by analog input
(polarity reversible operation)

*Setting "10" or "11" in Pr. 73 and adjusting Pr. 125 (Pr. 126) Terminal 2
frequency setting gain frequency (Terminal 4 frequency setting gain
frequency) and C2 (Pr. 902) Terminal 2 frequency setting bias frequency to
C7 (Pr.905) Terminal 4 frequency setting gain makes reverse operation
by terminal 2 (terminal 4) valid.

Example)When performing reversible operation by terminal 2 (0 to 5V)
input
1) Set "11"in Pr. 73 to make reversible operation valid.
Set frequency at maximum analog input in Pr. 125 (Pr. 903)
2) Set 1/2 of the value set in C4 (Pr. 903) in C3 (Pr. 902).
3) Reversible operation is performed when 0 to 2.5VDC is input and
forward rotation when 2.5 to 5VDC.

* When reversible operation is valid, reversible operation (0 to 4mA: reverse operation, 4mA to 20mA: forward

operation) is performed by terminal 4 in the initial setting.

(%5~ Parameters referred to

Pr. 125 Terminal 2 frequency setting gain frequency, Pr. 126 Terminal 4 frequency setting gain frequency 1€ty Refer to page 151
Pr. 561 PTC thermistor protection level 02 Refer to page 98
C2 (Pr. 902) Terminal 2 frequency setting bias frequency to C7 (Pr. 905) Terminal 4 frequency setting gain 3 Refer to page 151

4.16.2 Response level of analog input and noise elimination (Pr. 74)

The time constant of the primary delay filter can be set for the external frequency command (analog input (terminal 2, 4)
signal).
Parameter e . A
Name Initial Value Setting Range Description
Number
Primary delay filter time constant for the
74 Input filter time constant 1 Oto8 analog input.
A larger setting results in a larger filter.

The above parameter can be set when Pr. 160 Extended function display selection = "0". (Refer to page 160)

* Valid for eliminating noise of 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 1ms to 1s with the setting

of 0t0 8.)
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4.16.3 Bias and gain of frequency setting voltage (current)
(Pr. 125, Pr. 126, Pr. 241, C2 (Pr. 902) to C7 (Pr. 905))

You can set the magnitude (slope) of the output frequency as desired in relation to the frequency setting signal (0 to
5VDC, 0 to 10VDC or 4 to 20mADC).
Set Pr. 267 and voltage/current input switch to switch among 0 to 5VDC, 0 to 10VDC, and 0 to 20mADC input using
terminal 4. (Refer to page 148)

[Frequency setting bias/gain parameter]

Parameter Initial Setting o
Name Description
Number Value Range
Terminal 2 frequency setting ) ) ) .
125 . 60Hz 0 to 400Hz | Frequency of terminal 2 input gain (maximum).
gain frequency
Terminal 4 frequency setting . . ) .
126 . 60Hz 0 to 400Hz | Frequency of terminal 4 input gain (maximum).
gain frequency
Analog input display unit 0 Displayed in % _ , ,
*]. %
241 =1, %3 switchover 0 1 Displayed in V/mA Unit for analog input display.
C2 (902) Terminal 2 frequency setting L ) )
. OHz 0 to 400Hz | Frequency on the bias side of terminal 2 input.
*], %2 bias frequency
C3(902) | Terminal 2 frequency setting 0% 0 o 300% Converted % of the bias side voltage (current) of
o
*], %2 bias ° ° | terminal 2 input.
C4 (903 Terminal 2 frequency settin Converted % of the gain side voltage (current) of
(903) _ quency 91 100% | 0to300% verted % gain side voltage (current)
*], %2 gain terminal 2 input.
C5 (904) | Terminal 4 frequency setting o ) )
. OHz 0 to 400Hz | Frequency on the bias side of terminal 4 input.
*], %2 bias frequency
C6 (904) | Terminal 4 frequency setting Converted % of the bias side current (voltage) of
; 20% 0 to 300% o
*], %2 bias terminal 4 input.
C7 (905 Terminal 4 frequency settin Converted % of the gain side current (voltage) of
(905) _ quency 91 100% | 0to300% verted % gain side current (voltage)
*], %2 gain terminal 4 input.

*]  The above parameters can be set when Pr. 160 Extended function display selection = "0". (Refer to page 160)
*2  The parameter number in parentheses is the one for use with the operation panel (PA02) for the FR-E500 series or parameter unit (FR-PU04/FR-PUOQ7).
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.

151

PARAMETERS




7’/ Frequency setting by analog input (terminal 2, 4)

E 4 Initial value
> B0Hz|-—- o \‘ 77777777
(&) |
c |
() |
= |
o
< [
£ e
2 _— | Gain
L !
8 A ! Pr 125
Bias |
c2(Pr902) |, |
0 100%
0 Fr n tting signal v
0 equency setting signa 10V
C3(Pr. 902) C4(Pr. 903)
N
I; 0 Initial value
S 60Hz
[0
3
o
o
5
Q.
5
(@] T
Bias

C5(Pr: 904) l

0 20 ) 100%

0 4 Frequesncr}‘/aslettlng 20mA

C6(Pr: 904) '9 C7(Pr. 905)
.~=-.. NOTE

.

-
e,

. .
Yau?

calibration without fail.

(3) Analog input display unit changing (Pr. 241)

(1) Change the frequency at maximum
analog input (Pr. 125, Pr. 126)

*Set Pr. 125 (Pr. 126) when changing frequency
setting (gain) of the maximum analog input voltage
(current) only. (C2 (Pr. 902) to C7 (Pr.905) setting
need not be changed)

(2) Analog input bias/gain calibration
(C2 (Pr. 902) to C7 (Pr. 905))

*The "bias" and "gain" functions are used to adjust
the relationship between the input signal entered
from outside the inverter to set the output frequency,
e.g. 0 to 5VDC, 0 to 10VDC or 4 to 20mADC, and
the output frequency.

*Set the bias frequency of the terminal 2 input using
C2 (Pr. 902).

(It is initially set to the frequency at 0V)

*Set the output frequency in Pr. 125 for the frequency
command voltage set with Pr 73 Analog input
selection.

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

(It is initially set to the frequency at 4mA)

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

*There are three methods to adjust the frequency
setting voltage (current) bias/gain.

a) Method to adjust any point by application of a
voltage (current) across terminals 2-5 (4-5) (&~
page 153

b) Method to adjust any point without application of
a voltage (current) across terminals 2-5 (4-5)
0% page 154

c) Method to adjust frequency only without
adjustment of voltage (current) (5~ page 155

® ,: * When voltage/current input signal for terminal 4 was switched using Pr. 267 and voltage/current input switch, perform

* 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, Pr. 267, and voltage/current switch, 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)
(depending on Pr. 73, Pr. 267,
and voltage/current input
switch)

Pr. 241 = 0 (initial value)

Pr. 241 =1

0 to 5V input

0to 5V = 0 to 100% (0.1%) display

0to 100% = 0 to 5V (0.01V) display

0 to 10V input

0to 10V > 0 to 100% (0.1%) display

0to 100% = 0 to 10V (0.01V) display

0 to 20mA input

0 to 20mA - 0 to 100%(0.1%) display

0to 100% - 0 to 20mA (0.01mA) display
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(4) Frequency setting signal (current) bias/gain adjustment method

(a) Method to adjust any point by application of a voltage (current) across terminals 2-5 (4-5).

Operation ——— —— Display

1. Confirm the RUN indication and operation

™ -
l-

™ -
'-

I~ -
'n

o

(=

MON
-

-
-
I
N

mode indication

® The inverter should be at a stop.
® The inverter should be in the PU operation
mode.

(Using )
PRM indication is lit.
2. Press to choose the parameter setting

- A —

(The parameter number read previously appears.)

- .
) C1 to C7 settings \
are enabled. /

Terminal 2 input is Terminal 4 input is
selected selected

Analog voltage (current)
=N m value (%) across terminals 2-
5 (across terminals 4-5)
m '
()

* The value is nearly 100 (%) in the maximum position of
the potentiometer.

mode.

3. Tumn @ untl & appears.
4. Tumn @ until © - - - appears.

5. Tum @ untl & Y (O '7)appears.

Set to C4 Terminal 2 frequency setting gain.

6. Press @ to display the analog voltage

(current) value (%).
7. Apply a 5V (20mA) voltage (current).
(Turn the external potentiometer connected

9& ®@® @@ 0

across terminals 2-5 (across terminals 4-5) to
maximum (any position).)

AlS NOTE

g

Yeant

X
0
.
.. ®
vame’

After performing operation in step 6, do not touch @ until completion of calibration.

8 Terminal 2 input is Terminal 4 input is
- Press to set. selected selected

FI|cker...Parameter setting complete!!
* The value is nearly 100 (%) in the maximum position of
the potentiometer.

*Turn @ to read another parameter.
*Press @ to return to the ,’: - - - indication (step 4).

*Press @ twice to show the next parameter (- 7 | ).

D REMARKS

* If the frequency meter (display meter) connected across the terminals AM does not indicate exactly 60Hz, set the calibration

parameter C1 AM terminal calibration. (Refer to page 132)

* If the gain and bias of frequency setting voltage (current) are too close, an error ( £, 3 ) may be displayed at setting.

PARAMETERS
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7’/ Frequency setting by analog input (terminal 2, 4)

(b) Method to adjust any point without application of a voltage (current) across terminals 2-5 (4-5)

(To change from 4V (80%) to 5V (100%))

Operation
1. Confirm the RUN indication and operation mode
indication
® The inverter should be at a stop.
® The inverter should be in the PU operation mode.

(Use )
2. Press to choose the parameter setting

mode.

3. Tumn @ until &
4. Tun @ until - - - appears.

5. Turn @ until &4 (F

Set to C4 Terminal 2 frequency setting gain.

appears.

1) appears.

(®) /@\ @/@\ ®

6. Press @ to display the analog voltage

(current) value (%).

7. Turn@ to set gain voltage (%).
"0V(0mA) is 0%, 10V(5V, 20mA) is 100%"

/@\

@ )> REMARKS

The current setting at the instant of turning @ is

displayed.
You can not check after performing operation in step 7.

8. Press@ to set.

Flicker...

*Turn @ to read another parameter.

Display

|
!
|

-

MON
)

™ -
C
Co
"™ -
.-

o

(=

PRM indication is lit.

- ) w—

(The parameter number read previously appears.)

C1to C7 settings\
are enabled. /

Terminal 4 input
is selected

2

2

Terminal 2 input is
selected

Analog voltage (current) value (%)
across terminals 2-5 (across

2

terminals 4-5)

The gain frequency is reached
when the analog voltage (current)
value across terminals 2-5 (across
terminals 4-5) is 100%.

Terminal 2 input
is selected

Parameter setting complete!!
(Adjustment completed)

Terminal 4 input
is selected

*Press @ to return to the 'L' - - - indication (step 4).

*Press @ twice to show the next parameter (, r ,_ L)

D REMARKS

By pressing @ after step 6, you can confirm the current frequency setting bias/gain setting.

You can not check after performing operation in step 7.
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(c) Adjusting only the frequency without adjusting the gain voltage (current).
(When changing the gain frequency from 60Hz to 50Hz)

Operation
. Turn @ until & 125 (Pr 125)or

2125 (P 126) appears

. Press @ to show the present set value.
(60.00Hz)

. Turn @ to change the set value to

"GO0 (50.00Hz)

. Press @ to set.

. Mode/monitor check

Press twice to choose the monitor/

frequency monitor.
. Apply a voltage across the inverter terminals 2-

5 (across 4-5) and turn on the start command
(STF, STR).
Operation starts at 50Hz.

D REMARKS

Display

or

= Terminal 2 input
is selected

|:> m
E:> m

Terminal 2 input is
selected

2
B EEEE
A N 4

selected

Flicker...Parameter setting complete!!

(o)

* Changing C4 (Pr. 903) or C7 (Pr. 905) (gain adjustment) value will not change the Pr. 20 value.
* For operation from the parameter unit (FR-PU04/FR-PUOQ7), refer to the instruction manual of the FR-PU04/FR-PUQ7.
* 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)

Terminal 4 input is

Terminal 4 input is
selected

* Make the bias frequency setting using the calibration parameter C2 (Pr. 902) or C5 (Pr. 904). (Refer to page 152)

/\ CAUTION

A Be cautious 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.

(55~ Parameters referred to

Pr. 20 Acceleration/deceleration reference frequency € Refer to page 94

Pr. 73 Analog input selection, Pr. 267 Terminal 4 input selection G?Rey‘ér to page 148
Pr. 79 Operation mode selection 1€ Refer to page 163
Bias and gain of built-in frequency setting potentiometer (35~ Refer to page 244

PARAMETERS
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7 Misoperation prevention and parameter setting restriction

4.17 Misoperation prevention and parameter setting restriction

Purpose Parameter that should be Set Refer to Page
Limits reset function . .
Reset selection/disconnected PU

Trips when PU is disconnected detection/PU st lecti Pr. 75 156
Stops from PU etection stop selection
Prevention of parameter rewrite Parameter write disable selection Pr. 77 159
Prevention of reverse rotation of the motor | Reverse rotation prevention selection Pr. 78 160
Displays necessary parameters Display of applied parameters Pr. 160 160
P — th usi

arameter restriction with using Password function Pr. 296, Pr. 207 161
password
Control of parameter write by EEPROM write selection Pr. 342 185
communication

4.17.1 Reset selection/disconnected PU detection/PU stop selection (Pr. 75)

I You can select the reset input acceptance, disconnected PU (FR-PU04/FR-PUQ7) connector detection function and PU
stop function.

Parameter . i L.
Name Initial Value Setting Range Description
Number
Reset selection/ For the initial value, reset always enabled,
75 disconnected PU detection/ 14 0to 3,14 to 17 | without disconnected PU detection, and
PU stop selection with PU stop function.

*The above pa
*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.

rameter can be set when Pr. 160 Extended function display selection = "0". (Refer to page 160)

Pr. 75
Setti Reset Selection Disconnected PU Detection PU Stop Selection
etting
0 Reset |.nput r]ormally enabled When the PU is disconnected,
Reset input is enabled only when the fault . ) .
1 operation is continued. Pressing decelerates the motor
occurs.
2 Reset !nput rlormally enabled When the PU is disconnected, the to a stop only in the PU operation
Reset input is enabled only when the fault | . . mode.
3 inverter trips.
occurs.
14 Reset input I bled
(initial value) esetinput normally enable When the PU is disconnected,
15 Reset input is enabled only when the fault | operation is continued. Pressing decelerates the motor
occurs. .
to a stop in any of the PU, external
16 Reset input normally enabled " P . y .
. : When the PU is disconnected, the | and communication operation modes.
Reset input is enabled only when the fault | ]
17 oceurs inverter trips.

(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", a reset can be input only when the inverter is tripped.

0'-.0
0

.
.
. ®

- .
Yau?

NOTE

' ,: * When the reset signal (RES) is input during operation, the motor coasts since the inverter being reset shuts off the output.
* When reset is performed, cumulative values of electronic thermal O/L relay, and regenerative brake duty are cleared.

* The reset key of the PU is only valid when the inverter is tripped, independently of the Pr. 75 setting.

(2) Disconnected PU detection

*This function detects that the PU (FR-PUO4/FR-PUOQ7) 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", operation is continued even if the PU is disconnected.

D REMARKS

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 to be 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.
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Misoperation prevention and parameter setting restriction \?

(3) PU stop selection

In any of the PU operation, external operation and network operation modes, the motor can be stopped by pressing STOP
key of the operation panel or parameter unit (FR-PU04/FR-PUOQ7, operation panel for FR-E500 (PA02)).

*When the inverter is stopped by the PU stop function, " ,':' '-, (PS) is displayed. A fault output is not provided.

*After the motor is stopped from the PU, it is necessary to perform PU stop (PS) reset to restart. PS reset can be made from
the unit from which PU stop is made (operation panel, parameter unit (FR-PU04/PUQ7, operation panel for FR-E500
(PA02)).

*The motor can be restarted by making PS cancel using a power supply reset or RES signal.

*When Pr. 75 is set to any of "0 to 3", PU stop (PS display) is invalid, and deceleration to a stop by is valid only in the

PU operation mode.

@:)) REMARKS

During operation in the PU operation mode through RS-485 communication from the PU connector, the motor decelerates to stop
(PU stop) when entered from the operation panel

(4) How to restart the motor stopped by input from the PU in External operation mode (PU stop
(PS) reset method)

a) Operation panel

Speed ; 1)After completion of deceleration to a stop, switch OFF the
/ STF or STR signal.

> Time . e
) Key 2)Press to display E .............. (r = reset)
Operation panel *

.
>
STF ON @ Key LJ 3)Press to return to @ .

(STR) OFF 4)Switch ON the STF or STR signal.

Stop/restart example for external operation

b) Parameter unit (FR-PU04/FR-PU07)

1)After completion of deceleration to a stop, switch OFF the
STF or STR signal.

2)Press e (25 reset)

3)Switch ON the STF or STR signal.
*The motor can be restarted by making a reset using a power supply reset or RES signal.

D REMARKS

o If Pr 250 Stop selection is set to other than "9999" to select coasting to a stop, the motor will not be coasted to a stop but
decelerated to a stop by the PU stop function during external operation.
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7 Misoperation prevention and parameter setting restriction

(5) Restart (PS reset) method when PU stop (PS display) is made during PU operation
*PU stop (PS display) is made when the motor is stopped from the unit where control command source is not selected
(operation panel, parameter unit (FR-PU04/FR-PUOQ7, operation panel for FR-E500 (PA02)) in the PU operation mode.

For example, when Pr. 551 PU mode operation command source selection = "9999" (initial value), the motor is stopped from

the PU (PS display) if entered from the operation panel in PU operation mode with the parameter unit mounted.
When the motor is stopped from the PU while the parameter unit (FR-PU04/FR-PUO07) is selected as

control command source.

1) After the motor has decelerated to a stop, press of the parameter unit (FR-PUO4/FR-PUOQ7).

2) Press to display @ ( ,':”-, reset )

3) Press @of the parameter unit (FR-PU04/FR-PUQ7) to select the PU operation mode.

4) Press [Fwp| or [Rev of the parameter unit (FR-PU04/FR-PU07).

@:)) REMARKS

I- When Pr. 551 ="9999", the priorities of the PU control source is parameter unit (FR-PU04/FR-PUQ7) > operation panel.

/\ CAUTION

A Do not reset the inverter while the start signal is being input.
Otherwise, the motor will start instantly after resetting, leading to potentially hazardous conditions.

(45~ Parameters referred to

Pr. 250 Stop selection & Refer to page 110
Pr. 551 PU mode operation command source selection 35 Refer to page 174
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4.17.2 Parameter write disable 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 . ) o
Name Initial Value Setting Range Description
Number
0 Write is enabled only during stop.
. . 1 Parameter can not be written.
77 Parameter write selection 0 — - -
9 Parameter write is enabled in any operation
mode regardless of operation status.

The above parameter can be set when Pr. 160 Extended function display selection = "0". (Refer to page 160)
Pr. 77 can be always set independently of the operation mode and operation status.

(1) Write parameters only during stop (setting "0" initial value)
*Parameters can be written only during a stop in the PU operation mode.
*The shaded parameters in the parameter list (page 54) can always be written regardless of the operation mode and

operating status. However, Pr. 72 PWM firequency selection and Pr. 240 Soft-PWM operation selection can be written when the
inverter is running in the PU operation mode, but cannot be written in the external operation mode.

(2) Inhibit parameter write (setting "1")

Parameter
Name
o Number
*Parameter write is not enabled. 22 Stall prevention operation level
(Read is enabled.) Reset selection/disconnected PU detection/
eParameter clear and all parameter clear cannot be & PU stop selection
performed, either. 77 Parameter write selection
*The parameters given on the right can be written even if Pr. 79 Operation mode selection
77 ="" 160 Extended function display selection
296 Password lock level
297 Password lock/unlock

(3) Write parameters during operation (setting ""2")

*Parameters can always be written.
*The following prameters cannot be written when the inverter is running even if Pr. 77 ="2". Stop the inverter when changing
their parameter settings.

Parameter Parameter
Name Name
Number Number
23 Stall prevention operation level compensation 96 Auto tuning setting/status
factor at double speed 178 to 182 | (input terminal function selection)
40 RUN key rotation direction selection 190, 192 (output terminal function selection)
48 Second stall prevention operation current 255 Life alarm status display
60 Energy saving control selection 256 Inrush current limit circuit life display
66 Stall prevention operation reduction starting 257 Control circuit capacitor life display
frequency 258 Main circuit capacitor life display
71 Applied motor 261 Power failure stop selection
79 Operation mode selection 298 Frequency search gain
80 Motor capacity 343 Communication error count
82 Motor excitation current 450 Second applied motor
83 Rated motor voltage 561 PTC thermistor protection level
84 Rated motor frequency 563 Energization time carrying-over times
90 Motor constant (R1) 564 Operating time carrying-over times

(45~ Parameters referred to

I Pr. 79 Operation mode selection S5 Refer to page 163
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7 Misoperation prevention and parameter setting restriction

4.17.3 Reverse rotation prevention selection (Pr. 78)

l This function can prevent reverse rotation fault resulting from the incorrect input of the start signal.

Parameter Initial X L.
Name Setting Range Description
Number Value
. . 0 Both forward and reverse rotations allowed
Reverse rotation prevention i
78 lecti 0 1 Reverse rotation disabled
selection 2 Forward rotation disabled

The above parameter can be set when Pr. 160 Extended function display selection = "0". (Refer to page 160)

» 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 enclosure surface operation panel and
of parameter unit (FR-PUO4/FR-PUQ7), the start signals (STF, STR signals) via external terminals, and the forward and

reverse rotation commands through communication.

4.17.4 Extended parameter display (Pr. 160)

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 Initial X L.
Name Setting Range Description
Number Value
160 Extended function display 0 9999 Displays only the simple mode parameters
selection 0 Displays simple mode + extended parameters

(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 and parameter unit (FR-

PUO04/FR-PUQ7). (Refer to the parameter list, page 54, for the simple mode parameters.)
*When Pr. 160 = "0"(initial value), simple mode parameters and extended parameters can be displayed.

D REMARKS

* When RS-485 communication is used to read the parameters with Pr. 551 PU mode operation command source selection # "2", all

parameters can be read regardless of the Pr. 160 setting.
* Pr. 15 Jog frequency, Pr. 16 Jog acceleration/deceleration time, and Pr. 991 PU contrast adjustment are displayed as simple mode

parameter when the parameter unit (FR-PU04/FR-PUQ7) is fitted.

(55~ Parameters referred to

Pr. 15 Jog frequency U3F Refer to page 89

Pr. 16 Jog acceleration/deceleration time U35~ Refer to page 89

Pr. 551 PU mode operation command source selection (S Refer to page 174
Pr. 991 PU contrast adjustment U35~ Refer to page 239
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4.17.5 Password function (Pr. 296, Pr. 297)

l Registering 4-digit password can restrict parameter reading/writing.

Parameter . . L
Name Initial Value Setting Range Description
Number
Select restriction level of parameter reading/
106, 10110106 writing when word is registered
296 Password lock level 9999 g when a password [s registered.
9999 No password lock
1000 to 9998 Register a 4-digit password
Displays password unlock error count. (Reading
297 Password lock/unlock 9999 (0 to 5) only)
(Valid when Pr: 296 = "101" to "106")
(9999) No password lock (Reading only)

The above parameters can be set when Pr. 160 Extended function display selection = "0".
When Pr. 296 = "9999" (with password lock), note that Pr. 297 is always available for setting regardless of Pr. 160 setting.

(1) Parameter reading/writing restriction level (Pr. 296 )

Level of reading/writing restriction by PU/NET mode operation command can be selected by Pr. 296.

. PU Mode Operation Command *3 NET Mode Operation Command 4
Pr. 296 Setting - -
Read *1 Write *2 Read *1 Write #2
9999 O O o O
1,101 O x ¢} x
2,102 o x ¢} O
3,103 ¢} O O x
4,104 x x x x
5,105 x x (e} O
6, 106 O O x X

O: enabled, x: restricted

*]  If the parameter reading is restricted by the Pr. 160 setting, those parameters are unavailable for reading even when "O" is indicated.

*2  If the parameter writing is restricted by the Pr. 77 setting, those parameters are unavailable for writing even when "O" is indicated.

*3  Parameter access from unit where parameter is written in PU operation mode (initially set to operation panel, parameter unit) is restricted. (Refer to page 174
for PU mode operation command source selection)

*4  Parameter access in NET operation mode with RS-485 communication is restricted.

PARAMETERS
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7 Misoperation prevention and parameter setting restriction

(2) Password lock/unlock (Pr.296, Pr.297)

<Lock>
1) Set parameter reading/writing restriction level.(Pr. 296 = 9999)
Setting "1 to 6" Does not display password unlock error count when reading Pr. 297 .
Setting "101 to 106": Displays password unlock error count when reading Pr. 297 .
* When Pr. 296 = "101 to 106", if password unlock error has occurred 5 times, correct password will not unlock the
restriction. Parameter all clear can unlock the restriction.
(In this case, parameter settings are cleared.)
2) Write four-digit numbers (1000 to 9998) in Pr. 297 as a password.
(When Pr. 296 = "9999", Pr. 297 can’t be written.)
When password is registered, parameter reading/writing is restricted with the restriction set level in Pr. 296 until
unlocking.

D REMARKS

After registering a password, a read value of Pr. 297 is always "0" to "5".
* When a password restricted parameter is read/written, { [ {{ = is displayed.
* Even if a password is registered, parameters which the inverter itself writes, such as inverter parts life, are overwritten

occasionally.
* Even if a password is registered, Pr. 991 PU contrast adjustment can be read/written when a parameter unit (FR-PU04/FR-PUQ7)

is connected.

<Unlock>

There are two ways of unlocking the password.

* Enter a password in Pr. 297.
Unlocked when a password is correct. If a password is incorrect, an error occurs and not unlocked.
During Pr. 296 = "101 to 106", if password unlock error has occurred 5 times, correct password will not unlock the restriction.
(During password lock)

* Perform parameter all clear.
Password lock is unlocked. However, other parameter settings are cleared also.

.-=~.. NOTE
:, ! ,: * If the password has been forgotten, perform parameter all clear to unlock the parameter restriction. In that case,

-
Yau?

other parameters are also cleared.

* Parameter all clear can not be performed during operation of voltage output.

* Do not use the FR Configurator under the conditions that parameter read is restricted (Pr. 296 = "4, 5, 104, 105").
FR Configurator may not function properly.

(3) Parameter operation during password lock/unlock

Unlocked Password registered Locked
. _ Pr. 296 # 9999 Pr. 296 = 101 to 106
Parameter operation Pr. 296 = 9999 Pr. 296 + 9999 Pr.297=0to 4 Pr297=5
Pr. 297 = 9999 Pr. 297 = 9999
(Read value) (Read value)

Read O *1 @) ©) O
Pr. 296 Write O *1 O *1 x x
Read O *1 (©) O (@)

Pr. 297 Write x (@) (@] O #3
Performing parameter clear (©) (@) x x

Performing parameter all clear (@) (@) O *2 O #2
Performing parameter copy (@) (@) x x

O: enabled, x: restricted

x]1  Reading/writing is unavailable when there is restriction to reading by the Pr: 160 setting.
%2 Unavailable during operation of voltage output.
*3  Correct password will not unlock the restriction.

@:)) REMARKS

* When Pr. 296 ="4, 5, 104, 105" and using the parameter unit (FR-PU04/FR-PUQ07), PUJOG operation is unavailable.
* When writing is restricted from PU mode operation command (Pr 296 = 1, 2, 4, 5, 101, 102, 104, 105), switching of operation
mode by easy setting mode is unavailable.

Parameters referred to

IS

Pr: 77 Parameter write selection 135 Refer to page 159
Pr. 160 Extended function display selection (& Refer to page 160
Pr. 551 PU mode operation command source selection (S5 Refer to page 174
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4.18 Selection of operation mode and operation location

Purpose Parameter that should be Set Refer to Page

Operation mode selection Operation mode selection Pr. 79 163

Started in Network operation mode | Operation mode at power-on Pr. 79, Pr. 340 173
Operation command source and

. . . speed command source during Pr. 338, Pr. 339

Selection of operation location . . . 174
communication operation, selection Pr. 551
of operation location

4.18.1 Operation mode selection (Pr. 79)

Used to select the operation mode of the inverter.

Mode can be changed as desired among operation using external command signals (External operation), operation
from the operation panel and PU (FR-PUO7/FR-PU04) (PU operation), combined operation of PU operation and
External operation (External/PU combined operation), and Network operation (when RS-485 communication is used).

LED Indication

Parameter Initial | Setting .
Name Description == :OFF
Number Value | Range
—1:ON
External operation
Use External/PU switchover mode () to switch between the mode
0 o =
PU and External operation mode. PU operation mode
At power on, the inverter is in the External operation mode. _
1 Fixed to PU operation mode _
External operation
Fixed to External operation mode mode
2 Operation can be performed by switching between the external “

and Network operation mode. NET operation mode

External/PU combined operation mode 1

Frequency command Start command
Operation panel and PU (FR-
3 PUO04/FR-PUQ7) setting or
external signal input (multi-speed
setting, across terminals 4-5 (valid

External signal input
(terminal STF, STR)

Operation when AU signal turns on)). *
79 mode 0 External/PU combined operation mode 2 M
. Frequency command Start command
selection
4 External signal input Enter from ofthe operation

(terminal 2, 4, JOG, multi-speed
selection, etc.) panel and and |REV of the

PU (FR-PU04/FR-PUO7)

PU operation mode

Switchover mode External operation

6 Switchover among PU operation, External operation, and NET | mode

operation is available while keeping the same operation status.
NET operation mode

PARAMETERS

External operation mode (PU operation interlock)
X12 signal ON

Operation mode can be switched to the PU operation mode. .
7 . . External operation
(output stop during External operation) mode

X12 signal OFF
Operation mode can not be switched to the PU operation mode.
The above parameter 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".

PU operation mode

-\
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7’/ Selection of operation mode and operation location

(1) Operation mode basics

* The operation mode specifies the souce of the start command and the frequency command for the inverter.

 Basically, there are following operation modes.
* External operation mode: For inputting start command and frequency command with an external potentiometer and

switches which are connected to the control circuit terminal.

* PU operation mode: For inputting start command and frequency command with the operation panel or parameter unit
(FR-PUO4 / FR-PUOQ7).

* Network operation mode (NET operation mode): For inputting start command and frequency command with RS-485

communication through PU connector.
* The operation mode can be selected from the operation panel or with the communication instruction code.

Inverter

PU operation mode

DI

PU operation mode

A"
CECel]
secensd
DeeeIm,
BIDIDT

Personal computer FR-PUO7

Personal computer >

= Network i
GOT i operation mode %
L . "’
J Control terminal Potentiometer
External %
operation mode

Switch

Programmable controller

@:)) REMARKS

« Either "3" or "4" may be set to select the PU/External combined mode. Refer to page 163 for details.

* The stop function (PU stop selection) activated by pressing of the operation panel and parameter unit (FR-PU04/FR-

PUQ7) is valid even in other than the PU operation mode in the initial setting.
(Refer to Pr. 75 Reset selection/disconnected PU detection/PU stop selection (page 156))
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(2) Operation mode switching method

External ti
® When "0 or 1" is set in Pr. 340 o e

Switching from the network

Switch to the External
operation mode from
the network. Switch to Network operation

mode from the network.

Press % of

the PU to light EXT

Switching from the PU

Press of

the PU to light PY

Network operation

()

Network operation

® When "0" is set in Pr. 340 Pressof the PU to light PU

NN

PU operation

) PU operation

— |

Press (24 of the PU to light NET

@:)) REMARKS

* Refer to the following for switching by the external terminal.
PU operation external interlock signal (X12) U35~ Refer to page 169
PU-External operation switch-over signal (X16) (€ Refer to page 170

External-NET operation switchover signal (X65), NET-PU operation switchover signal (X66) (35~ Refer to page 171

Pr: 340 Communication startup mode selection (35~ Refer to page 173
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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 outside (STF/STR terminal)

Where is the frequency
command source?

Connection

From outside (Terminal 2, 4, JOG,
multi-speed, etc.)

From the operation panel
(digital setting)

STF (forward rotation)
/STR (reverse rotation)
(Refer to page 111.)
Terminal 2, 4 (analog), RL, RM,
RH, JOG, etc.

Parameter setting

Operation

Frequency setting terminal ON
STF(STR)-ON

From communication
(PU connector (RS-485 communication)

STF (forward rotation)
/STR (reverse rotation)
(Refer to page 111)

Pr 79="3"
(External/PU combined
operation 1)

Operation panel, PU digital setting
STF(STR)-ON

Communication frequency setting

(digital setting)

From communication
(PU connector (RS-485 communication)

From communication (PU connector (RS-
485 communication))

Where is the frequency
command source?

From outside (terminal 2, 4, JOG,
multi-speed, etc.)

x Disabled

(fixed to PU operation)

STF (forward rotation) Pr338="1"
/STR (reverse rotation) P: 340 = "1" command sending
(Refer to page 111) U= STF(STR)-ON
From the operation panel (RUN/FWD/
REV key)
Where is the frequency
command source?
From outside (terminal 2, 4, JOG, Pr 79 ="4"
- Terminal 2, 4 (analog), RL, RM, . ! Frequency setting terminal ON
multi-speed, etc.) RH. JOG, etc. (External/PU combined RUN/FWD/REV key-ON
operation 2)
From the operation panel
Pr.79="1" Digital setting

RUN/FWD/REV key-ON

From the operation panel
(digital setting)

Frequency setting terminal ON

From communication
(PU connector (RS-485 communication)

Terminal 2, 4 (analog), RL, RM, Pr.339="1" 2) S
RH, JOG, etc. Pr 340 ="1" Communlcastlgr?d?rgzrt command
X Disabled
Communication frequency setting
Pr340="1" command sending

166
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(4) External operation mode (setting "0" (initial value), ""2")
*Select the Extenal 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 connected to the
control circuit terminals of the inverter.
*Basically, parameter changing is disabled in the
External operation mode. (Some parameters can be
9 \ changed. Refer to page 54 for the parameter list.)
o %I * When "0 or 2" is selected for Pr: 79, the inverter enters
[ f% the External operation mode at power-ON. (When using
the Network operation mode, refer to page 173.)

Inverter
Three-phase AC R/L1 U *When parameter changing is seldom necessary, setting
power supply — %/'l:g Vv Motor  "2" fixes the operation mode to the External operation
' w
Forward rotation start STF mode.
Reverse rotation start STR When frequent parameter changing is necessary,
sD setting "0" (initial value) allows the operation mode to be
10 changed easily to the PU operation mode by pressing
Frequency setting ] )
potentiometer of the operation panel. After you switched to the

PU operation mode, always return to the External
operation mode.

*The STF and STR signal 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
commands.

(5) PU operation mode (setting "1")

*Select the PU operation mode when applying start and
frequency command by only the key operation of the
operation panel (FR-PU04/FR-PUQ7). 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

Inverter setting like a potentiometer. (Refer to Pr. 161 Frequency
Three-phase AC —¢ R/L1 Uog—— setting/key lock operation selection (page 236))
—9S/L2 V 9—— Motor
power supply T/L3 W o——

PARAMETERS
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(6) PU/External combined operation mode 1 (setting "3")
*Select the PU/External combined operation mode 1

when applying frequency command from the
operation panel or parameter unit (FR-PUO4/FR-
PUQO7) 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 applied from the external signal
by multi-speed setting, it has a higher priority than the

Inverter frequency command from the PU. When AU is ON,
Three-phase AC ——¢ R/L1 Uo— the command signal to terminal 4 is used.
power supply —08/L2 Ve Motor
T T/L3 W
Forward rotation start STF
Reverse rotation start STR

SD
Operation panel

Set frequency

(7) PU/External combined operation mode 2 (setting "4")
*Select the PU/External combined operation mode 2 when

applying frequency command from the external
potentiometer, multi-speed or JOG signal and inputting the
start command by key operation of the operation panel or
parameter unit (FR-PU04/FR-PUQ7).

*Select "4" for Pr. 79. You cannot change to the other
operation mode.

Inverter
Three-phase AC_____ g//::; \L; & Motor
power supply —eoT/.3 A —

10
Frequency setting 2
potentiometer 5

Operation panel

OO
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(8) Switchover mode (setting "'6")

*While continuing operation, you can switch among the PU operation, External operation and Network operation (NET
operation).

Operation Mode Switching Switching Operation/Operating Status

Select the PU operation mode with the operation panel or parameter unit.
*Rotation direction is the same as that of External 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.)

External operation - PU operation

Send the mode change command to the Network operation mode through communication.
*Rotation direction is the same as that of External 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.)

External operation > NET operation

Press the external operation key of the operation panel or parameter unit.
PU operation - External operation *The rotation direction is determined by the input signal of the External operation.
*The set frequency is determined by the external frequency command signal.

Send the mode change command to the Network operation mode through communication.
*Rotation direction and set frequency are the same as those of PU operation.

Send the mode change command to the External operation mode through communication.

NET operation > External operation *The rotation direction is determined by the input signal of the External operation.
*The set frequency is determined by the external frequency command signal.

Select the PU operation mode with the operation panel or parameter unit.

NET operation - PU operation *The rotation direction and frequency command in the Network operation mode are used

PU operation > NET operation

unchanged.

(9) PU operation interlock (setting ""7")

*The PU operation interlock function is designed to forcibly change the operation mode to the 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 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" to any of Pr. 178 to Pr. 182 (input terminal
function selection) to assign the function. (Refer to page 111 for Pr.178 to Pr.182.)

*When the X12 signal is not assigned while MRS signal is assigned, function of the MRS signal switches from output stop
to PU operation interlock signal.

X12 (MRS) Function/Operation
Signal Operation Mode Parameter Write
Operation mode (External, PU, NET) switching Parameter write enabled (depending on Pr: 77 Parameter
ON enabled write selection and each parameter write conditions
Output stop during External operation (Refer to page 54 for the parameter list))

Forcibly switched to External operation mode
External operation allowed . . . .
OFF o . Parameter write disabled with exception of Pr. 79
Switching between the PU and Network operation

mode is enabled

<Function/operation changed by switching ON/OFF the X12 (MRS) signal>

Operating Condition o " Switching to PU,
. eration
Operation X12 (MRS) Signal 4 Operating Status NET Operation
Status Mode
Mode Mode
During If external operation frequency setting and
ON > OFF *1 ) ) ) Not Allowed
PU/NET stop External *2 | start signal are entered, operation is
Running ON > OFF =1 performed in that status. Not Allowed
During OFF > ON During sto Allowed
stop ON > OFF uring stop Not Allowed
External External *2 . .
RuRNIN OFF > ON During operation - output stop Not Allowed
9 ON > OFF Output stop = operation Not Allowed

x]1  The operation mode switches to the 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.
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-=-.. NOTE
:, ,:  If the X12 (MRS) signal is ON, the operation mode cannot be switched to the 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. As
soon as "7" is set to Pr. 79, the MRS signal acts as the PU interlock signal.

* When the MRS signal is used as the PU 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. 182 (input terminal function selection) may affect the other
functions. Make setting after confirming the function of each terminal.

(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 betwen 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" to any of Pr. 178 to Pr. 182 (input terminal function selection) to assign the
function.

Pr. 79 X16 Signal State Operation Mode
) Remarks
Setting ON (External) OFF (PU)
L External operation . . .
0 (initial value) mode 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 operation
2 External operation mode
mode)
3,4 External/PU combined operation mode | External/PU combined mode fixed
External operation ) Switching among the External, PU, and NET operation mode is
6 PU operation mode . .
mode enabled while running.
X12 (MRS) External operation . Can be switched to External, PU or NET operation mode (output stop
PU operation mode | . .
7 ON mode in external operation mode)
X12 (MRS) . Fixed to External operation mode (forcibly switched to External
External operation mode .
OFF operation mode)

D REMARKS

* The operation mode status changes depending on the setting of Pr. 340 Communication startup mode selection and the ON/OFF
status of the X65 and X66 signals. (For details, refer to page 171)
* The priorities of Pr. 79, Pr. 340 and signals are Pr. 79 > X12 > X66 > X65 > X16 > Pr. 340.

~z=.. NOTE
:‘ ' + |* Changing the terminal assignment using Pr. 178 to Pr. 182 (input terminal function selection) may affect the other
functions. Make setting after confirming the function of each terminal.
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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 the Network operation mode during a stop (during a motor stop or start command OFF). (Pr. 79 ="6"
Switchover 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" in Pr. 340 Communication startup mode selection.

3)Set "65" in any of Pr. 178 to Pr: 182 to assign the NET-PU operation switching signal (X65) to the terminal.

4)The operation mode changes to the PU operation mode when the X65 signal turns ON, or to the Network operation
mode when the X65 signal turns OFF.

Pr. 340 Pr. 79 X65 Signal State R "
emarks
Setting Setting ON (PU) OFF (NET)
. NET operation mode . .
0 (initial value) PU operation mode *1 9 Cannot be switched to External operation mode
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 . NET operation mode | Operation mode can be switched with operation continued
6 PU operation mode *1 ) .
*2 Cannot be switched to External operation mode
X12 (MRS) Switching among the External and PU ) .
] ) Output stop in External operation mode
7 ON operation mode is enabled =3
X12 (MRS) . . . .
OFF External operation mode Forcibly switched to External operation mode

x1  NET operation mode when the X66 signal is ON.
*2  PU operation mode when the X16 signal is OFF.
*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 is ON.)
2) Set "0 (initial value) or 1" in Pr. 340 Communication startup mode selection.
3) Set "66" in any of Pr. 178 to Pr. 182 to assign the NET-PU operation switching signal (X66) to the terminal.
4) The operation mode changes to the Network operation mode when the X66 signal turns ON, or to the External
operation mode when the X66 signal turns OFF.

Pr. 340 Pr.79 X66 Signal State
. . Remarks

Setting Setting ON (NET) OFF (external)

E | i
0 (initial value) NET operation mode xternal operation
mode *1
1 PU operation mode Fixed to PU operation mode
Ext | ti
2 NET operation mode X ern:qocsz;era fon Cannot be switched to PU operation mode

0 (initial 3,4 External/PU combined operation mode External/PU combined mode fixed
E | i Operation mode can be switched with

value), 1 6 NET operation mode xternal operation p . .

mode *1 operation continued
X12 (MR E | i
(MRS) NET operation mode xternal operation Output stop in External operation mode
7 ON mode *1
X12 (MRS
O(FF ) External operation mode Forcibly switched to External operation mode
x1  PU operation mode 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.

D REMARKS

I * The priorities of Pr. 79 , Pr. 340 and signals are Pr. 79 > X12 > X66 > X65 > X16 > Pr. 340.
DR NOTE

.

PARAMETERS

:, ° ,: * Changing the terminal assignment using Pr. 178 to Pr. 182 (input terminal function selection) may affect the other

functions. Make setting after confirming the function of each terminal.
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Parameters referred to

Pr. 15 Jog frequency 1€ Refer to page 89

Pr. 4 to 6, Pr. 24 to 27, Pr. 232 to Pr. 239 Multi-speed operation € Refer to page 87

Pr. 75 Reset selection/disconnected PU detection/PU stop selection (35~ Refer to page 156
Pr. 161 Frequency setting/key lock operation selection 1€ Refer to page 236

Pr. 178 to Pr. 182 (input terminal function selection) 1€ Refer to page 111

Pr. 190, Pr. 192 (output terminal function selection) € Refer to page 117

Pr. 340 Communication startup mode selection € Refer to page 173



Selection of operation mode and operation location \‘?

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 the Network operation mode.
After the inverter has started up in the Network operation mode, parameter write and operation can be performed from

a program.
Set this mode for communication operation using PU connector.
Parameter . i L
Name Initial Value Setting Range Description
Number
. . Operation mode selection
79 Operation mode selection 0 0to4,6,7 i
(Refer to page 166)
0 As setin Pr. 79.
1 Network operation mode
340 Communication startup 0 Network operation mode
mode selection 10 Operation mode can be changed between
the PU operation mode and Network
operation mode from the operation panel.

The above parameters can be changed during a stop in any operation mode.
* The above parameters can be set when Pr. 160 Extended function display selection = "0". (Refer to page 160)

(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 Switchin
Setting | Setting Restoration, Reset P 9
0
L ) Switching among the External, PU and NET operation mode is
(initial External operation mode
enabled *1
value)
1 PU operation mode Fixed to PU operation mode
Switching between the External and NET operation mode is
0 2 External operation mode enabled
(initial Switching to PU operation mode disabled
alue 3,4 External/PU combined mode Operation mode switching disabled
value) . Switching among the External, PU, and NET operation mode
6 External operation mode . . .
is enabled while running.
. . Switching among the External, PU and Net operation mode is
X12 (MRS) signal ON ..External operation mode
7 enabled *1
. . Fixed to External operation mode (Forcibly switched to
X12 (MRS) signal OFF .External operation mode .
External operation mode.)
0 NET operation mode
1 PU operation mode
2 NET operation mode
1 3,4 External/PU combined 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
. Switching between the PU and NET operation mode is
0 NET operation mode
enabled *2
1 PU operation mode Same as when Pr. 340 ="0"
10 2 NET operation mode Fixed to NET operation mode
3,4 External/PU combined mode Same as when Pr. 340 ="0"
. Switching between the PU and NET operation mode is
6 NET operation mode . .
enabled while running *2
7 External operation mode Same as when Pr. 340 ="0"

1 Operation mode can not be directly changed between the PU operation mode and Network operation mode

*2  Operation mode can be changed between the PU operation mode and Network operation mode with key of the operation panel and X65 signal.

(45~ Parameters referred to

I Pr. 79 Operation mode selection S Refer to page 163
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4.18.3 Start command source and frequency command source during communication
operation (Pr. 338, Pr. 339, Pr. 551)

When the RS-485 communication with the PU connector is used, the external start command and frequency command
can be made valid. Command source in the PU operation mode can be selected.

From the communication device, parameter unit, etc. which have command source, parameter write or start command
can be executed. Parameter read or monitoring can be performed in any operation mode.

Parameter Initial | Setting L.
Name Description
Number Value Range
Communication operation 0 Start command source communication
338 0
command source 1 Start command source external
0 Frequency command source communication
. . 1 Frequency command source external
Communication speed
339 d 0 Frequency command source external (Frequency command from
command source communication is valid, frequency command from terminal 2 is
invalid)
2 PU connector is the command source when PU operation mode.
4 Operation panel is the command source when PU operation
PU mode operation mode.
551 * command source 9999 Parameter unit automatic recognition
selection 9999 Normally, operation panel is the command source. When the
parameter unit is connected to the PU connector, PU is the
command source.

The above parameters can be set when Pr: 160 Extended function display selection = "0". (Refer to page 160)
* Pr 551 is always write-enabled.

(1) Selects the command source of the PU operation mode (Pr. 551)

*Any of the operation panel, PU connector can be specified as the command source in the PU operation mode.
*In the PU operation mode, set Pr. 551 to "2" when executing parameter write, start command or frequency command
during the RS-485 communication with PU connector.

PU...PU operation mode, NET...Network operation mode, —...without command source
Command Source
Pr. 551 =
S Operation Parameter RS-485 Remarks
ettin
9 panel unit communication
Switching to NET operation mode
2 — PU PU =1 .
disabled
4 PU — NET
9999 PU =2 PU =2 NET
(initial value)

*]1  The Modbus-RTU protocol cannot be used in the PU operation mode. When using the Modbus-RTU protocol, set Pr. 551 #"2".
2 When Pr. 551 ="9999", the priorities of the PU control source is parameter unit (FR-PU04/FR-PU07) > operation panel.

-=~.. NOTE

* When performing the RS-485 communication with the PU connector when Pr. 551 = "9999", PU mode command
source does not automatically change to the PU connector.

* When Pr. 551 ="2" (PU mode PU connector), the operation mode cannot be switched to the Network operation mode.

* Changed setting value is valid when powering on or resetting the inverter.

* The Modbus-RTU protocol cannot be used in the PU operation mode. Select Network operation mode (NET mode
command source).

* All of the operation mode indicator (=o—_=3 3 ) of the operation panel turns OFF when command source is not
operation panel.
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(2) Controllability through communication

*Controllability through communcation in each operation mode is shown below.
*Monitoring and parameter read can be performed from any operation regardless of operation mode.

Operation

External/PU External/PU
Operation Condition Mode PU External Combined Combined NET Operation
Location |(Pr. 551 Setting) Operation | Operation | Operation Mode 1 | Operation Mode 2
e (Pr. 79=3) (Pr. 79 = 4)
Run command (start) O x x O x
Run command (stop) O A #3 A *3 O x
2 Run'ning frequency o Ny o Ny .
Control by | (PU connector) |setting
RS-485 Parameter write Ox4 X *5 Ox4 O *4 X %5
communica Inverter reset O O O (@] x
tion from Run command (start) x X x X O *1
PU Run command (stop) x x X x O *1
connector | Other than the i
above SR;:::g]g frequency X X X X O =1
Parameter write X *5 x *5 x *5 X *5 O #4
Inverter reset x x x x O %2
Control Inverter reset O O O O
circuit . Run command " o o " %1
external (start, stop)
terminals Frequency setting x O A %6 O x *]
O: Enabled, x: Disabled, A: Some are enabled
*1  As set in Pr.338 Communication operation command source and Pr. 339 Communication speed command source (Refer to page 174)

*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 156)

x4 Some parameters may be write-disabled according to the Pr. 77 Parameter write selection setting and operating status. (Refer to page 159)

x5 Some parameters are write-enabled independently of the operation mode and command source presence/absence. When Pr. 77 = "2", write is enabled.
(Refer to the parameter list on page 54) Parameter clear is disabled.

*6  Available with multi-speed setting and terminal 4-5 (valid when AU signal is ON).

(3) Operation at error occurrence

Operation External/PU External/PU
Mode External Combined Combined
Error Definition PU Operation . Operation Mode | Operation Mode | NET Operation
Condition P Operation | P 1 P 2 P
(Pr. 551 setting) (Pr. 79=3) (Pr. 79 = 4)
Inverter
— Stop
fault
2 (PU connector)
PU 9999 (automatic Stop/continued *1, *3
disconnection of |recognition)
the PU Other than the .
Stop/continued*1
above
RS-485 Stop/ . Stop/
o 2 (PU connector) . Continued . —
communication continued=2 continued=2
error of the PU | Other than the . Stop/
Continued .
connector above continued*2

*]  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.
*3  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.
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(4) Selection of control source in network operation mode (Pr. 338, Pr. 339)

*There are two control sources: operation command source, which controls the signals related to the inverter start
command and function selection, and speed command source, which controls signals related to frequency setting.
*In Network operation mode, the commands from the external terminals and communication are as listed below.

. Pr. 338 Communication operation
Operation 0: NET 1: External
. command source
Location — Remarks
Pr. 339 Communication speed
Selection 0: NET |1: External |2: External |0: NET |1: External | 2: External
command source
Fi Running f f
|xed. unmng. reo!uency rom NET - NET NET o NET
function communication
(terminal- |Terminal 2 — External — — External —
equw.alent Terminal 4 — External — External
function)
Low-speed operation
0 | RL |command/remote setting NET External NET External
clear .
Middle-speed operation (nI:LItji-gs_egd)
1 | RM |command/remote setting NET External NET External Py 595,.0,.
function (femote)
High-speed operation
2 | RH |[command/remote setting NET External NET External
function
3 | RT |Second function selection NET External
4 | AU |Terminal 4 input selection — Combined — Combined
5 | JOG |Jog operation selection — External
7 | OH |External thermal relay input External
8 | REX |[15-speed selection NET External NET External P 5.9 =0
(multi-speed)
c E’ 10 | X10 |Inverter run enable signal External
o|® i
218 12| x12 !’U operation external External
el interlock
& | = | 14 | X14 |PID control valid terminal NET External NET External
[ 2 P
2% 16| x16 PU_ External operation External
ol switchover
3 | & [ 18 | X18 | VIF switchover NET External
n Q: Output stop Combined External Pr. 79 #"T"
Pr.79="7"
24 | MRS
PU operation interlock External When the 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 |Inverter reset External
65 | X65 PU./NET operation External
switchover
66 | X66 Ext_ernaIINET operation External
switchover
67 | x67 Co_mmand source External
switchover
[Explanation of table]
External : Command is valid only from control terminal.
NET : Command only from communication is valid.

Combined : Command from both control terminal and communication is valid.
— : Command from either of control terminal and communication is invalid.

D REMARKS

* The command source of communication is as setin Pr. 5517 .

* 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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(5) Switching of command source by external signal (X67)

¢In the Network operation mode, the command source switching signal (X67) can be used to switch the start command
source and speed command source.

* Set "67" to any of Pr. 178 to Pr. 182 (input terminal function selection) to assign the X67 signal to the control terminal.

*When the X67 signal is OFF, the start command source and speed command source are control terminal.

) Speed Command
X67 Signal State | Start Command Source
Source
No signal
assignment According to Pr. 338 According to Pr. 339
ON
OFF Command is valid only from control terminal.

D 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.

.. NOTE

* Changing the terminal assignment using Pr. 178 to Pr. 182 (input terminal function selection) may affect the other

_..~

N .

.0‘:
“an?

functions. Make setting after confirming the function of each terminal.

(#5~ Parameters referred to

Pr. 59 Remote function selection 35~ Refer to page 91
Pr. 79 Operation mode selection (& Refer to page 163
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4.19 Communication operation and setting

Purpose Parameter that should be Set Refer to Page
Initial setting of computer link
Communication operation from PU | communication (PU connector) Pr. 117 to Pr. 124 181
connector Modbus-RTU communication Pr. 117, Pr. 118, Pr. 120, Pr. 108
specifications 122, Pr. 343, Pr. 502, Pr. 549
Restrictions on parameter write Communication EEPROM write Pr. 342 185
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
Earth (ground)
1) SG .
(connected to terminal 5)
2) — Parameter unit power supply
3) RDA Inverter receive+
Inverter 4) SDB Inverter send-
_(receptacle side) 5) SDA Inverter send+
viewed from bottom 6) RDB Inverter receive-
8) to 1) Earth (ground)
7 SG (connected to terminal 5)
8) — Parameter unit power supply

NOTE
* Pins No. 2 and 8 provide power to the parameter unit. Do not use these pins for RS-485 communication.
* When making RS-485 communication between the FR-

D700 series, FR-E500 series and FR-S500 series, incorrect

<When pins No.2 and No.8 are connected>
Battery supply mode

connection of pins No.2 and No.8 (parameter unit power ON Protective OFF/ \ OFF

i circuit
.supply) of the a_bove Pl.J connector may result in the Inverter . Inverter Inverter
inverter malfunction or failure. PU operation PU PU
When multiple inverters are connected using pins No.2 connectoy/ (shut-off) connector connector
and No.8, power is provided from the inverter which is U’

powered ON to the inverters which are powered OFF in Communication

case inverters which are powered ON and OFF are mixed.
In such case, a protective circuit of the inverter, which is
ON, functions to stop communication.

When connecting multiple inverters for RS-485
communication, make sure to disconnect cables from No.2 and No.8 so that pins No.2 and No.8 are not connected
between inverters.

o |3

=) : Power supply

When using the RS-485 converter which receives power from the inverter, make sure that power is provided from one
inverter only. (Refer to the figure below.)

Computer Station 1 Station 2 Station n

RS-232C Inverter Inverter Inverter

connector PU PU PU

I |connector |connector ””” |connector
RS-232C<~RS-485

converter I [ [
[Distributor] | | |
= - —JT T——Terminating resistor

Do not connect pins No.2 and No.8

Connect pins No.2 and No.8
of the other inverters.

of one inverter and a converter only.
=) :Power supply

* 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.
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(2) PU connector communication system configuration

®Connection of a computer to the inverter (1:1 connection)

Computer Station 0 Computer Station 0
Inverter Inverter RS-232C Inverter
PU connector PU
FR-PUO7 connector| |RS-485 7 PU RS-232C Maximum | |connector
interface/terminals connegctor cable |/ 15m a
;L— L RS-232C©RS-485 -J
RJ-45 connector R converter \
v\ | RJ-45 RJ-45
10BASE-T cable 1) \ connector \_iﬁ connector
10BASE-T cable 1) 10BASE-T cable 1)

®Combination of computer and multiple inverters (1:n connection)

Station n
Computer Station 0 Station 1 (max. 32 inverters)
Inverter Inverter Inverter
l: PU PU | [ ___] PU
connector connector connector
RS-485 [ ] L]

interface/terminals

s
il

.

----- Terminating resistor *

Distributor

\1OBASE-T cable 1) RJ-45 connector
Computer
RS-232C
Connector Station 1 Station 2 Station n
RS-232C Maximum Inverter Inverter Inverter
RS-232C& RS-485 connector connector| |~ connector
converter |—,_| |_|_|

[ =
T ==L ]

""" Terminating resistor *
\1OBASE-T cable 1) RJ-45 connector

* The inverters may be affected by reflection depending on the transmission speed or transmission distance. If this reflection hinders communication, provide a
terminating resistor. If the PU connector is used to make a connection, use a distributor since a terminating resistor cannot be fitted. Connect the terminating
resistor to only the inverter remotest from the computer. (Terminating resistor: 100Q)

@:)) REMARKS

» Refer to the following when fabricating the cable on the user side.
Examples of products available on the market (as of February, 2008)
Product Type Maker
1) | 10BASE-T cable SGLPEV-T 0.5mm x 4P =1 | Mitsubishi Cable Industries, Ltd.
*1 Do not use pins No. 2, 8 of the 10BASE-T cable. (Refer to page 178)

PARAMETERS
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(3) Connection with RS-485 computer

®Wiring of one RS-485 computer and one inverter

Cable connection and signal direction Inverter
Computer side terminals *1 10BASE-T cable PU connector
Receive data < SDA
Receive data < SDB
Send data > RDA
Send data > RDB
_ 0.2mm? or more
Signal ground < SG

®Wiring of one RS-485 computer and "n" (multiple) inverters
Cable connection and signal direction

Computer *1
10 BASE-TCable

L

DaCOROaS

A A

Receive

Send I:_I Terminating

MO

_____ resistor?2
Y_ VY Y_VY Y_ Y
m < m m < m m < m
[alyalya) <D( [alyalye) g [alyalya) g
o omaomn o owmaown o owmon
SG SG SG - ----1 SG
Station 1 Station 2 Station n
Inverter Inverter Inverter

*1 Make connection in accordance with the instruction manual of the computer to be used with.

Fully check the terminal numbers of the computer since these vary with the model.

The inverters may be affected by reflection depending on the transmission speed or transmission distance. If this reflection hinders
communication, provide a terminating resistor. If the PU connector is used to make a connection, use a distributor since a terminating
resistor cannot be fitted. Connect the terminating resistor to only the inverter remotest from the computer. (Terminating resistor: 100Q2)

*2

.-z-.. NOTE
® ,: * Do not use pins No. 2, 8 of the 10BASE-T cable. (Refer to page 178)
*==* |+ When making RS-485 communication among the FR-D700 series, FR-E500 series and FR-S500 series, incorrect

connection of pins No.2 and 8 (parameter unit power supply) of the above PU connector may result in the inverter

malfunction or failure. (Refer to page 178)

(4) Two-wire type connection
If the computer is 2-wire type, a connection from the inverter can be changed to 2-wire type by passing wires across
reception terminals and transmission terminals of the PU connector pin.

Computer Inverter
SDA

Transmission enable [:Q> :( |/ISDB %/\I
Reception enable EL_— Pass a wire

SG

D 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.
* The passed wiring length should be as short as possible.
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4.19.2 |Initial settings and specifications of RS-485 communication
(Pr. 117 to Pr. 120, Pr. 123, Pr. 124, Pr. 549)

Used to perform required settings for RS-485 communication between the inverter and personal computer.

® Use PU connector of the inverter for communication.

® You can perform parameter setting, monitoring, etc. using Mitsubishi inverter protocol or Modbus-RTU protocol.

® To make communication between the personal computer and inverter, setting of the communication specifications
must be made to the inverter in advance.
Data communication cannot be made if the initial settings are not made or there is any setting error.

Parameter Initial 5 L.
Name Setting Range Description
Number Value
. . Inverter station number specification
PU communication 0 to 31 (0 to 247) ) ,
117 . 0 Set the inverter station numbers when two or more
station number *1 .
inverters are connected to one personal computer.
Communication speed
. . The setting value X 100 equals to the
118 PU communication speed 192 48, 96, 192, 384 . 9 ) g
communication speed.
Example)19200bps if 192
Stop bit length Data length
S 0 1bit
119 PU communication stop ] ; 2b!t 8bit
) i
bit length 0 it .
- 7bit
1 2bit
S . 0 Without parity check
PU communication parity ' ot part y chee
120 heck 2 1 With odd parity check
chec 2 With even parity check
. . Set the waiting time between data transmission to
PU communication 0 to 150ms )
123 iting ti i 9999 the inverter and response.
waiting time setting 9999 Set with communication data.
. . With R/LF
PU communication CR/LF 0 !t out CR/
124 lecti 1 1 With CR
selection 2 With CRILF
. 0 Mitsubishi inverter (computer link operation) protocol
549 Protocol selection 0 (comp P )P
1 Modbus-RTU protocol

The above parameters can be set when Pr. 160 Extended function display selection = "0". (Refer to page 160)
*1  When "1" (Modbus-RTU protocol) is set in Pr. 549, the setting range within parenthesis is applied.
-z~ NOTE
. |* 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.

PARAMETERS
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4.19.3 Operation selection at communication error occurrence (Pr. 121, Pr. 122, Pr. 502)

I You can select the inverter operation when a communication line error occurs during RS-485 communication from the
PU connector.

Parameter Initial Setting L.
Name Description
Number Value Range
Number of retries at data receive error occurrence. If the number of
Number of PU 00 10 consecutive errors exceeds the permissible value, the inverter will
121 communication 1 come to trip (depends on Pr. 502).
. Valid only Mitsubishi inverter (computer link operation) protocol
retries 9999 If a communication error occurs, the inverter will not come to trip.
(NET operation mode at initial value)
RS-485 communication can be made. Note that a communication
0 fault (E.PUE) occurs as soon as the inverter is switched to the
operation mode with command source. (NET operation mode at
PU communication initial value) , I
122 heck ti int I 0 01 to Communication check (signal loss detection) time interval
check time interva gég 8s If a no-communication state persists for longer than the permissible
' time, the inverter will come to trip (depends on Pr: 502).
9999 No communication check (signal loss detection)
At fault L. At fault
Indication Fault output
occurrence removal
Stop
i E.PUE
Stop mode selection 0 Coasts to stop U Output (EPUE)
502 at communication 0 1 Decelerates to | After stop Output after Stop
error stop E.PUE stop (E.PUE)
Decelerates to | After stop Automatic
2 stop E PUE Without output resta.rt
functions

The above parameters can be set when Pr. 160 Extended function display selection ="0". (Refer to page 160)

(1) Retry count setting (Pr.121)

*Set the permissible number of retries at data receive error occurrence. (Refer to page 190 for data receive error for retry)

*\When data receive errors occur consecutively and exceed the permissible number of retries set, an inverter trips (E.PUE)

and a motor stops (as set in Pr. 502).

*When "9999" is set, an inverter fault is not provided even if data receive error occurs but an alarm 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

Pr. 190 or Pr. 192 (output terminal function selection).

Example: PU connector communication, Pr. 121 ="1" (initial value)

Computer. ] €] Fault (E. PUE)
Y .
Inverter &|Wrong & Wrong f
Inverter & = =
3 2 : E:
Computer T T

Reception error

Example: PU connector communication, Pr. 121 = "9999"

Computer.
V) (¢}
Inverter :l Z|Wrong

Reception error

(¢}
z Normal

g

Z Wrong
X
<
z

Inve S < =
rj}er o <z( <<_(,
Computer ‘ ‘
Reception error Reception error |
LF OFF | ON | OFF

@:)) REMARKS

|- Pr. 121 is valid only when Mitsubishi inverter (computer link operation) protocol is selected. Pr. 121 is not valid when Modbus-

RTU communication protocol is selected.
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(2) Signal loss detection (Pr.122)

«If a signal loss (communication stop) is detected between the inverter and computer as a result of a signal loss detection,
a communication fault (E.PUE) occurs and the inverter trips. (as set in Pr. 502).

*When the setting is "9999", communication check (signal loss detection) is not made.

*When the setting value is "0" (initial value), RS-485 communication can be made. However, a communication fault
(E.PUE) occurrs as soon as the inverter is switched to the operation mode (Network operation mode in the initial setting)
with the control.

*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 (refer to Mitsubishi inverter protcol control code (page 189), Modbus-RTU comunciation protocol (page 199))
from the computer 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 made from the first communication in the operation mode with control source valid (Network
operation mode in the initial setting).

Example: PU connector communication, Pr. 122 ="0.1 to 999.8s"

Operation mode FExternaIH!H PU—

Com;{)}uter &
Inverter :l | &
Inverger |

Computer

A

Bl

Fault (E.PUE)

Pr 122 {========-- frommmmmmme e R REEEEEEEEEEEEE > RRREs
Communication ' : :
check counter | /I ; Time
- T """ I

/\ CAUTION

AAlways set the communication check time interval before starting operation to prevent hazardous conditions.

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 cable breakage etc., the
inverter cannot be stopped. When the communication check time interval has elapsed, the inverter trips
(E.PUE).

The inverter can be coasted to a stop by turning on its RES signal or by switching power off.

A If communication is broken due to signal cable breakage, computer fault, etc, the inverter does not detect
such a fault. This should be fully noted.

PARAMETERS
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(3) Stop operation selection at occurrence of communication fault (Pr. 502)

*Stop operation when retry count exceeds (Mitsubishi inverter protocol only) or signal loss detection error occurs can be selected.

Operation at fault occurrence

Pr. 502 Setting Operation Indication Fault Output

0 (initial value) Coasts to stop E. PUE lit Provided
1 . Provided after stop
5 Decelerates to stop E. PUE lit after stop Not provided

Operation at fault removal

Pr.502 Setting Operation Indication Fault Output

0 (|n|t|a1l value) Kept stopped E. PUE Kept provided
2 Automatic restart functions Normal display Not provided

® Pr. 502 setting "0" (initial value)

Communication

Fault occurrence
v

® Py 502 setting "1"

Fault removal
v

Communication

Fault occurrence
v

Fault removal
v

FF N FF OFF ON OFF

fault ° © ‘ ° fault i ‘
> | | = | |
% 4 | Motor coasting 1 % 4 | |
> / l >  Decelerates to stop !
o I o | |
"5 | ‘5‘ : :
£ | & | |
=1 o= I =3 | I
o ! o ! )

| ; ! ! »

_ | | Time | 1 | Time
Fault display ‘ - ; Fault display ! - ;
(E.PUE) Display ! (E.PUE) ! l Display !
Fault output : Fault output ! :
(ALM) OFF ON | (ALM) OFF | ON |

®Pr. 502 setting "2"

Fault occurrence Fault removal
v

Communication

fault OFF

ON OFF

»
»

Decelerates
to stop

Output frequency

»
»

Fault display ‘ Time
(E.PUE)

Display
Fault output I

(ALM) OFF,

@:)) REMARKS

* The fault output indicates fault output signal (ALM signal) or alarm bit output.

When the setting was made to provide a fault output, the fault description is stored into the faults history. (The fault description
is written to the faults history when a fault output is provided.)

When no fault output is provided, the fault definition overwrites the fault indication of the faults history temporarily, but is not
stored.

After the fault is removed, the fault indication returns to the ordinary monitor, and the faults history returns to the preceding fault
indication.

When the Pr. 502 setting is "1 or 2", the deceleration time is the ordinary deceleration time setting (e.g. Pr: 8, Pr. 44, Pr. 45). In
addition, acceleration time for restart is the normal acceleration time (e.g. Pr: 7, Pr. 44).

When "2" is set in Pr. 502, run command/speed command at restart follows the command before an fault occurrence.

When "2" is set in Pr. 502 at occurrence of a communication error and the error is removed during deceleration, the inverter
accelerates again at that point.

(45~ Parameters referred to

Pr: 7 Acceleration time, Pr. 8 Deceleration time U3~ Refer to page 94
Pr. 190, Pr. 192 (output terminal function selection) S Refer to page 117
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4.19.4 Communication EEPROM write selection (Pr. 342)

When parameter write is performed from RS-485 comuunication with the inverter PU connector, parameters storage
device can be changed from EEPROM + RAM to RAM only. Set when a frequent parameter change is necessary.

Parameter . . L.
Name Initial Value | Setting Range Description
Number
0 Parameter values written by communication are
342 Communication EEPROM 0 written to the EEPROM and RAM.
write selection ; Parameter values written by communication are
written to RAM.

The above parameter can be set when Pr. 160 Extended function display selection = "0". (Refer to page 160)

* When changing the parameter values frequently, set "1" in Pr. 342 to write them to the RAM only.
The life of the EEPROM will be shorter if parameter write is performed frequently with the setting unchanged from "0 (initial
value)" (EEPROM write).

D REMARKS

* When "1" (write to RAM only) is set in Pr. 342, powering off the inverter will erase the changed parameter values. Therefore, the
parameter values available when power is switched on again are the values stored in EEPROM previously.

PARAMETERS
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4.19.5 Mitsubishi inverter protocol (computer link communication)

You can perform parameter setting, monitoring, etc. from the PU connector of the inverter using the Mitsubishi inverter
protocol (computer link communication).

(1) Communication

*The communication specifications are given below.

o Related
Item Description
Parameter
Communication protocol Mitsubishi protocol (computer link) Pr. 549
Conforming standard EIA-485 (RS-485) —
Number of connectable devices 1:N (maximum 32 units), setting is 0 to 31 stations Pr. 117
Communication
— PU connector Selected from among 4800/9600/19200 and 38400bps Pr. 118
Control procedure Asynchronous —
Communication method Half-duplex —
Character system ASCII (7 bits or 8 bits can be selected) Pr. 119
Start bit 1bit —
L. Stop bit length 1 bit or 2 bits can be selected Pr. 119
Communication -
Parity check Check (even, odd) or no check can be selected Pr. 120
Error check Sum code check —
Terminator CRILF (presence/absence selectable) Pr. 124
Waiting time setting Selectable between presence and absence Pr. 123

(2) Communication procedure

When data is read

e Data communication between the computer and
inverter is made in the following procedure.
1) Request data is sent from the computer to

Computer 'J
| (Data flow) ‘ o T ‘
Inverter 1) 4) 5
Inverter | 2) 3) |
L%q |
+ (Data flow) [ When data is written W
Computer < >

the inverter. (The inverter will not send data
unless requested.)

2) After waiting for the waiting time

3) The inverter sends reply data to the computer
in response to the computer request.

4) After waiting for the inverter data processing
time

5) Answer from the computer in response to
reply data 3) of the inverter is transmitted.
(Even if 5) is not sent, subsequent
communication is made properly.)

*]  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 ASCIl code (hexadecimal code).
*Communication operation presence/absence and data format types are as follows:

X Run Operation |  Multi Parameter | Inverter . Parameter
No. Operation i Monitor
Command | Frequency | command Write Reset Read
Communication request is sent to the
1) Jinverter in accordance with the user A1 A, A2 %3 A3 A, A2 %3 A B B
program in the computer.
2) |Inverter data processing time Present | Present | Present Present Present Present Present
No error *1 E,E1,E2,
Reply data from the  |(Request C C C1x4 C C=2 3 %3 E, E2+3
3) |inverter (Data 1)is  |2ccepted)
hecked f With error
checked forerror) | poquest D D D D D2 D D
rejected)
4) |Computer processing delay time 10ms or more
Answer from No error «1 Absent Absent
computer in response |(No inverter Absent | Absent ©) Absent Absent ©) Absent (C)
5) |to reply data 3). processing)
Data 3) is checked With error
(Data 3) is checke (Inverter outputs | Absent Absent F Absent Absent F F
for error) 3) again.)

*]
*2
*3

for read or write of Pr. 37.

*4

*Data writing format

Communication request data from the computer to the inverter 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 189)
Reply from the inverter to the inverter reset request can be selected. (Refer to page 193)
When any of "0.01 to 9998" is set in Pr. 37 and "01" in instruction code, HFF sets data format to A2 or E2. In addition, data format is always A2 and E2

At mode error, and data range error, C1 data contains an error code. (Refer to page 197) Except for those errors, the error is returned with data format
D.

Number of Characters

Fomal S T3 T4 [ 5 [6 [ 7 [8 [ 9 [W0 | W[2[13 ][4 15[ 7819
Inverter .
A ENQ station Instruction 3 Data Sum 4
*] code check
number *2
Inverter .
A1 ENQ station Instruction 3 Data Sum d
*] code check
number *2
Inverter .
A2 ENQ station Instruction 3 Data Sum 4
*] code check
number *2
Inverter . Send |Receive|
A3 ENQ station Instruction *3 | data | data Data1 Data2 Sum *4
*] code check
number *2 type | type

Reply data from the inverter to the computer 3) (No data error detected)

Number of Characters

Format g 2 [ 3 4567 89 [10] 1 [12]13][ 141516 ] 17 [ 18 | 19

Inverter

C ASIK station *4
number *2
Inverter | Send |Receive]

C1 STX station data | data Error | Error Data1 Data2 ETX Sum *4

%] code 1code 2 *1 check

number *2 | type | type

Format i 3 | 3 7 5
Inverter
D Nf‘lK station Er:jor x4
number *2 code

*1
*2
*3

*4

Indicate a control code
Specify the inverter station numbers between HOO and H1F (stations O to 31) in hexadecimal.
Set waiting time. When the Pr. 123 (waiting time setting) is other than "9999", create the communication request data without "waiting time" in the data
format. (The number of characters decreases by 1.)

CR, LF code

Reply data from the inverter to the computer 3) (With data error)
Number of Characters

When data is transmitted from the computer to the inverter, codes CR (carriage return) and LF (line feed) 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 (CR, LF selection).
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*Data reading format
Communication request data from the computer to the inverter 1)

Format Number of Characters
1 2 | 3 4 | 5 6 7 | ) 9
ENQ Inverter ] Sum
B #1 |station number 2 Instruction code *3 check w4

Reply data from the inverter to the computer 3) (No data error detected)
Number of Characters

Format ' — 2 | 3 4 [ 5 [ 6 [ 7 8 9 0 [ 11 [ 12 | 13
E SIIX statio?ﬁir:k:er *2 Read data EIIX cShl:(T:]k *4
E1 S*TIX statiolr?mrrt:t:er *2 Read data EI IX cShl::k *4
E2 SIIX statio?ﬁir:k:er *2 Read data EIIX cShL;r:k *4

Format Number of Characters
1 2 | 3 4to 23 24 25 | 26 27

STX Inverter . . ETX Sum
1 station number 2 Read data (Inverter type information) 1 check *4

E3

Reply data from the inverter to the computer 3) (With data error)

Format Number of Characters
1 2 | 3 4 5
D NAK Inverter Error 4
*]  |station number *2| code

Send data from the computer to the inverter 5)
Number of Characters

Format i 2 | 3 )
C
Without ACK Inverter 4
( ou *] |station number *2
data error)
F
. NAK Inverter
(With data *] |station number *2 *4
error)

*]  Indicate a control code

*2  Specify the inverter station numbers between HOO and H1F (stations O to 31) in hexadecimal.

*3  Set waiting time. When the Pr. 123 (waiting time setting) is other than 9999, create the communication request data without "waiting time" in the data
format. (The number of characters decreases by 1.)

x4 CR, LF code
When data is transmitted from the computer to the inverter, codes CR (carriage return) and LF (line feed) 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 (CR, LF selection).
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(4) Data definitions

1) Control code

Signal ASCII Code Description

STX HO02 Start of Text (Start of data)

ETX HO3 End of Text (End of data)

ENQ HO5 Enquiry (Communication request)

ACK HO06 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, for example, 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 54)
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 54)
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.
(example: 1 = 10ms, 2 = 20ms).

N
Computer Inverter data processing time
! = Waiting time + Data check time
Inverter (Settingx10ms)  (About 10 to 30ms, which
| depends on the instruction code)
nverter
!
Computer

@:)) REMARKS

* When the Pr. 123 PU communication waiting time setting setting is other than "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 190)

6) Sum check code
Sum check code is 2-digit ASCII (hexadecimal) representing the lower 1 byte (8 bits) of the sum (binary) derived from

the checked ASCII data.

(Example 1) = Sum
. =

N ENQ | Station |instruction|Z Data check

Computer — Inverter number | code :;“ g code

0o 1| E 1 0 7 A D| F 4 |« Binarycode
ASCII Code — HO5 |H30 H31|H45 H31|/H31|H30 H37 H41 H44|H46 H34

< »
< >

-

=

7]
H30+H31+H45+H31+H31+H30+H37+H41+H44 o
=H1F4 1]
Sum E
* 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.) é
(Example 2) ] Sum <
STX Station ETX| check a
Inverter —~Computer number Data read code
o 1|1 7 7 0 3 0 | « Binary code
ASCII Code — HO02 H30 H31/H31 H37 H37 H30|HO3|H33 H30
< 1 > S
H30+H31+H31+H37+H37+H30
=H130
Sum L
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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 NAK

code.
Error L. )
Error Item Error Description Inverter Operation
Code
The number of errors detected consecutively in communication request
HO Computer NAK error . .
data from the computer is greater than allowed number of retries.
H1 Parity error The parity check result does not match the specified parity
The sum check code in the computer does not match that of the data | Brought to trip (E. PUE)
H2 Sum check error . . .
received by the inverter. if error occurs
The data received by the inverter has a grammatical mistake. | continuously more than
H3 Protocol error Alternatively, data reception is not completed within the predetermined | the allowable number of
time. CR or LF is not as set in the parameter. retry times.
H4 Framing error The stop bit length differs from the initial setting.
New data has been sent by the computer before the inverter completes
H5 Overrun error . .
receiving the preceding data.
H6 — — —
Does not accept
H7 Character error The character received is invalid (other than 0 to 9, A to F, control code). | received data but is not
brought to trip.
H8 — — —
H9 — — —
Parameter write was attempted in other than the computer link operation
HA Mode error mode, when operation command source is not selected or during inverter
operation. Does not accept
Instruction code " . received data but alarm
HB The specified command does not exist.
error does not occur.
Invalid data has been specified for parameter write, frequency setting,
HC Data range error
etc.
HD — — —
HE — — —
HF — — —

(5) Response time

Data sending time (refer to the following formula)

<
<

3
>

Inverter data processing time = waiting time + Data check time

Computer RN (Settingx10ms)  (depends on the instruction
Inverter N A\ |_| s Time code (see the following table))
Inver}}er N_ﬁ 10ms or more necessary
Computer Data sending time (refer to the following formula)

[Formula for data sending time]

1

Communication
Number of data characters

Communication speed (bps)

(Refer to page 187)

x (Total number of bits) = data sending time (s)

(Refer to the following.)
®Communication specifications ®Data check time
Number of
Name . Item Check Time
Bits
. 1 bits Various monitors, operation command,

Stop bit length . . <12ms
2 bits frequency setting (RAM)
7 bits Parameter read/write, frequency setting

Data length . < 30ms
8 bits (EEPROM)

Parity check Present 1 bits Parameter clear/all clear <5s

¥ Absent 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 ...............
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(6) 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, for example, 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.h>
#include <windows.h>

void main(void){
HANDLE
DCB

hCom;
hDcb;

/ICommunication handle
/IStructure 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;

[[+*%+x Opens COM1 portssx

hCom = CreateFile ("COM1", (GENERIC_READ | GENERIC_WRITE), 0, NULL, OPEN_EXISTING, FILE_ATTRIBUTE_NORMAL, NULL);

if (hCom != NULL) {

/Ix*x+ Makes a communication setting of COM1 portss::x

GetCommsState(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) {
/[x+x+ Makes a time out setting of COM1 portsx
Get CommTimeouts(hCom,&hTim);
hTim.WriteTotalTimeoutConstant = 1000;
hTim.ReadTotalTimeoutConstant = 1000;
SetCommTimeouts(hCom,&hTim);

/I Retrieves current communication information
/I Structure size setting

/I Communication speed=19200bps

/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

[[#=xx Sets the command to switch the operation mode of the station 1 inverter to the network operation mode #s:x

sprintf(szCommand,"01FB10000");
nTx = strlen(szCommand);
[[+xxx Generates sum codes#:xx
nSum = 0;
for (i = 0;i < nTx;i++) {
nSum += szCommand][i];
nSum &= (0xff);
}

/[x*x+ Generates send datas+
memset(szTx,0,sizeof(szTx));
memset(szRx,0,sizeof(szRx));

/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

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 ##:*
if(nRet != 0) {

/I Number of ENQ code+number of send data+number of sum code

nRet = ReadFile(hCom,szRx,sizeof(szRx),&nRx,NULL);

[[xx%x Receiving
if(nRet != 0) {
[/[+*+x Displays the receive data ##*xx
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 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

/\ CAUTION

AAlways set the communication check time interval before starting operation to prevent hazardous conditions.
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 cable breakage 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 cable breakage, computer fault etc., the inverter does not detect
such a fault. This should be fully noted.
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(7) Setting items and set data

After completion of parameter settings, set the instruction codes and data then start communication from the computer to
allow various types of operation control and monitoring.

5 Number of
Read/ | Instruction . .
No. Item i Data Definition Data Digits
Write Code
(Format)
. 4 digits
Read H7B HO0000: Network operation B E/D
1 Operation mode HO0001: External operation (4 ;:Iigits)
Write HFB H0002: PU operation (A, C/D)
HO0000 to HFFFF: Output frequency in 0.01Hz increments
Speed increments 1/0.001 (when Pr. 37 = 0.01 to 9998) 4 digits
Output When "0.01 to 9998" is set in Pr. 37 and "01" in instruction code (B, E/D)
frequency Read H6F HFF, the increments change to 0.001 and the data format is E2. 6:d' it '
/speed When "100" is set in Pr. 52, the monitor value is different 'gits
depending on whether the inverter is at a stop or running. (B, E2/D)
(Refer to page 126)
Output Read H70 HO0000 to HFFFF: Output current (hexadecimal) in 0.01A 4 digits
current increments (B, E/D)
Output Read H71 HO0000 to HFFFF: Output voltage (hexadecimal) in 0.1V 4 digits
voltage increments (B, E/D)
. - . 4 digits
) HO0000 to HFFFF: Monitor data selected in instruction code HF3
Special . . o i (B, E/D),
. Read H72 When "0.01 to 9998" is set in Pr: 37 and "01" in instruction code .
« | monitor . 6 digits
L HFF, the data format is E2.
2 'g (B, E2/D)
= . 2 digits
Special Read H73
rimW ea HO1 to H40: Monitor selection data (B, E1/D)
Selection No. | Write HF3 Refer to the special monitor No. table (page 195) 2 digits
(A1, C/D)
HO0000 to HFFFF: Two latest fault definitions
b15 b8b7 b0
H74| First fault in past | Latest fault |
Fault i i i 4 digit
au o Read | H74 to H77 H75| Third fault in past |Second fault in past| igits
description (B, E/D)
H76| Fifth fault in past | Fourth fault in past|
H77| Seventh fault in past | Sixth fault in past |
Refer to the alarm data table (page 196)
Run command . 4 digits
. Write HF9 . . .
3 (expansion) Control input commands such as forward rotation signal (STF) (A, C/D)
i i i 2 digit
Run command Write HFA and reverse rotation signal (STR). (For details, refer to page 196) igits
(A1, C/D)
Inverter status 4 digits
monitor Read H79 Monitor the states of the output signals such as forward rotation, B IE/D
4 (expansion) reverse rotation and inverter running (RUN). (For details, refer to ®, )
Inverter status 2 digi
. Read H7A page 196) digits
monitor (B, E1/D)
Set frequency H6D Read set frequency/speed from RAM or EEPROM. 4 digits
igi
(RAM) HO0000 to HFFFF: Set frequency in 0.01Hz increments ® E%D)
Read Speed increments 1/0.001 (when Pr. 37 = 0.01 to 9998) T
Set frequency . ) L ) 6 digits
H6E When "0.01 to 9998" is set in Pr: 37 and "01" in instruction code
(EEPROM) ) . (B, E2/D)
HFF, the increments change to 0.001 and the data format is E2.
: Set frequency Write set frequency/speed to RAM or EEPROM.
(RAM) HED | 110000 to H9C40 (0 to 400.00Hz): Frequency increments 0.01Hz 4 dicits
igi
Speed increments 1/0.001 (when Pr. 37 = 0.01 to 9998) A C%D)
; Write When "0.01 to 9998" is set in Pr 37 and "01" in instruction code 6’d' 'ts,
igi
Set frequency HEE HFF, the increments change to 0.001 and the data format is A2. g
(RAM, EEPROM) . ) (A2, C/D)
* To change the set frequency consecutively, write data to the
inverter RAM. (instruction code: HED)

Refer to page 187 for data format (A, A1, A2, A3, B, C, C1, D, E, E1, E2, E3)
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194

X Number of
Read/ | Instruction . .
No. Item i Data Definition Data Digits
Write Code
(Format)
H9696: Inverter reset .
. . L 4 digits
* As the inverter is reset at start of communication by the computer, (A CID)
6 Inverter reset Write HFD the inverter cannot send reply data back to the computer.
H9666: Inverter reset 4 digits
¢ When data is sent normally, ACK is returned to the computer 9
) ) (A, D)
and then the inverter is reset.
Fault definition all . . 4 digits
7 Write HF4 H9696: Faults history all clear
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 54 for parameter clear, all clear, and communication
parameters.
Clear Type Data Communication Pr.
H9696 O
Parameter clear .
Parameter clear . H5A5A X 4 digits
8 Write HFC
All clear H9966 O (A, C/D)
All parameter clear
H55AA x
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. During password lock, only all parameter clear is
available with H9966 and H55AA.
4 digits
. i i . (B, E/D),
9 Read | HOO to H63 | Refer to the instruction code (Refer to page 54) and write and/or 6 digit
read parameter values as required. B I:‘;I/;)
Parameter When setting Pr. 100 and later, link parameter extended setting 4:digits
must be set. (A, CID)
10 Write | H80 to HE3 | Data format of Pr. 37 read and write is E2 and A2 6’ digits’
(A2, C/D)
Read H7F Parameter description is changed according to the HOO to H09 2 digits
ea
11 Link parameter setting. (B, E1/D)
expansion setting Write HEE For details of the settings, refer to the parameter instruction code 2 digits
(Refer to page 54). (A1, C/D)
Setting calibration parameter *1
Read H6C HOO: Frequency *2 2 digits
Second parameter HO1: Parameter-set analog value (B, E1/D)
12 changing H02: Analog value input from terminal
(instruction code x]1  Refer to the list of calibration parameters on the next page for 2 digit
HFF =1, 9) Write HEC calibration parameters. 'gits
*2  The gain frequency can also be written using Pr. 125 (instruction (A1, C/D)
code: H99) or Pr. 126 (instruction code: H9A).
. Write/ Available for writing 2 commands, and monitoring 2 items for 10 digits
13 | Multi command HFO0 . .
Read reading data (Refer to page 197 for detail) (A3, C1/D)
Reading inverter type in ASCII code.
"H20" (blank code) is set for blank area 20 digits
Inverter type | Read H7C
5 Example of FR-D740 (B, E3/D)
-‘§ H46, H52, H2D, H44, H37, H34, H30, H20 . H20
€ Reading inverter capacity in ASCII code.
14 § Data is read in increments of 0.1kW, and rounds down to 0.01kW
g increments L
= . . 6 digits
o | Capacity Read H7D "H20" (blank code) is set for blank area
2 (B, E2/D)

Example

4" (H20, H20, H20, H20, H20, H34)
7" (H20, H20, H20, H20, H20, H37)

Refer to page 187 for data format (A, A1, A2, A3, B, C, C1, D, E, E1, E2, E3)
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D REMARKS

* Set 65520 (HFFFO0) 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 0

Computer Send Data Inverter Send Data Description
1) ENQ 00 FF 0 01 82 ACK 00 Set "HO1" to the expansion link parameter.
2) ENQOOECO0017E ACK 00 Set "HO1" to second parameter changing.
3) ENQ 00 5E 0 OF STX 00 0000 ETX 25 C3 (Pr. 902) is read. 0% is read.
4) ENQ 0060 0 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.

@ List of calibration parameters

Instruction
Code
Parameter Name =
cT|L |38
£ |2
e (2|8
C2 (902) |Terminal 2 frequency setting bias frequency | 5€ | DE | 1
C3(902) |Terminal 2 frequency setting bias 5E |DE| 1
Terminal 2 frequency setting gain
125 (903) 5F | DF
frequency
C4 (903) |Terminal 2 frequency setting gain 5F |DF| 1
C5 (904) |Terminal 4 frequency setting bias frequency | 60 | EO | 1
C6 (904) |Terminal 4 frequency setting bias 60| EO| 1
126 (905) Terminal 4 frequency setting gain 61 e1l 1
frequency
C7 (905) |Terminal 4 frequency setting gain 61| E1| 1

[Special monitor selection No.]
Refer to page 126 for details of the monitor description.

Data Description Unit Data Description Unit
0.01HzZ/ H10 |[Output terminal status *3 —
HO1  [Output frequency/speed +1 0.001 H14 |Cumulative energization time 1h
HO02 [Output current 0.01A H17 |Actual operation time 1h
HO3 |Output voltage 0.1V H18 |Motor load factor 0.1%
0.01HZ/ H19 [Cumulative power 1kWh
HO5 |Frequency setting/speed setting *1 0.001 H34 |PID set point 01%
HO8 |[Converter output voltage 0.1V H35 |PID measured value 0.1%
H09 [Regenerative brake duty 0.1% H36 | PID deviation 01%
Electronic thermal relay function H3D | Motor thermal load factor 0.1%
HOA load factor 0.1% H3E [Inverter thermal load factor 0.1%
HOB |Output current peak value 0.01A H3F Cumulatlvg power 2 0.01KkWh
HOC |Converter output voltage peak value 0.1V H40 |PTC thermistor resistance 0.01k>
HOE |Output power 0.01kW
HOF |Input terminal status =2 — 0
14
Ll
[
*]1  When "0.01 to 9998" is set in Pr. 37 and "01" in instruction code HFF, the data format is 6 digits (E2). wl
*2  Input terminal monitor details E
b15 b0 é
(- [ - T =-[T—-T—-[T—=-T—-—]T—=—[]T—TRH[RM]JR [ — [ — [STR]STF]|
*3  Output terminal monitor details o
b15 b0
[— T = =T -1 -T-T-T—-1-—T—-1#Ac]=1-1=1]-RN]
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[Fault data]
Refer to page 247 for details of fault description
__ __ _ Fault definition display example (instruction code H74)
Data | Definition Data | Definition Data | Definition For read data H3010
Hoo | Nofault H31 | ETHM HBO E.PE (Previous fault ...... THT)
present H40 E.FIN HB1 E.PUE (Latest fault...OC1) b15 b8b7 b
H10 | E.OCt H52 E.ILF HB2 | E.RET 0 o|1|1|o|0|o|0|o|o|o|1|o|o|o|o
H11 E.OC2 H60 E.OLT HCO E.CPU < 9 X y y
H12 E.OC3 H70 E.BE HC4 E.CDO Previous fault Latest fault
H20 | E.OV1 H80 E.GF HCS | E.IOH (H30) (H10)
H21 E.OV2 H81 E.LF HC7 E.AIE
H22 E.OV3 H90 E.OHT HC9 E.SAF
H30 E.THT H91 E.PTC HF5 E.5
[Run command]
Instruction Bit o
Item Description Example
Code Length
b0: AU (terminal 4 input selection) *2
b1: forward rotation command
b2: reverse rotation command [Example 1] HO2... Forward rotation
b3: RL (low-speed operation b7 b0
Run comman) +12 [oToToTolo o] ]o]
HFA 8bit b4: RM (middle-speed operation
command
command) *1x2 [Example 2] H0O... Stop
b5: RH (high-speed operation b7 b0
command) «1»2 [oToToToTo o o o]
b6: RT (second function selection)+2
b7: MRS (output stop) *2
b0: AU (terminal 4 input selection) *2
b1: forward rotation command
b2: reverse rotation command [Example 1] H0002... Forward rotation
b3: RL (low-speed operation b15 b0
Run command) #1%2 [o]o]o]olo]o]olo|o]o]o]o]o]o]1]0]
. b4: RM (middle-speed operation )
comma.nd HF9 16bit command) *1%2 [Example 2] I(-\llsgigp AI_(])(\Q/ZsIf;?dAoperZatlonf o
(expansion) b5: RH (high-speed operation is set to 10) erminal finction selection
command) *1%2 b15 b0
b6: RT (second function selection)*2 [o]o]ofofo]o]o]o]o]o]1]o]o]o]o]0]
b7: MRS (output stop) *1x2
b8 to b15: —

x1 The signal within parentheses is the initial setting. The description changes depending on the setting of Pr. 180 to Pr. 182 (input terminal function selection) (page

111).

*2  When Pr. 551 ="2" (PU mode control source is PU connector), only forward rotation and reverse rotation can be used.

[Inverter status monitor]

Instruction
Code

Item

Bit
Length

Description

Example

Inverter
status H7A

monitor

8bit

b0: RUN (inverter running) *
b1: Forward rotation

b2: Reverse rotation

b3: SU (up-to-frequency)
b4: OL (overload)

b5: —

b6: FU (frequency detection)
b7: ABC (fault) *

[Example 1] HO2... During forward rotation
b7 b0
lofofofofofo[1]o]

[Example 2] H80... Stop at fault occurrence
b7 b0
[1]ofofofofofof0]

Inverter
status

) H79
monitor

(expansion)

16bit

b0: RUN (inverter running) *
b1: Forward rotation

b2: Reverse rotation

b3: SU (up-to-frequency)
b4: OL (overload)

b5: —

b6: FU (frequency detection)
b7: ABC (fault) *

b8 to b14: —

b15: Fault occurrence

[Example 1] HO002... During forward rotation
b15 b0

lolololololololololololololol1]0]

[Example 2] H8080... Stop at fault occurrence
b15 b0

l1lololololololol1]ololololololo]

* The signal within parentheses is the initial setting. The description changes depending on the Pr:190, Pr. 192 (output terminal function selection).
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[Multi command (HF0)]
Sending data format from computer to inverter

Number of Characters

ol S T3 T4 5 [6 [ 7 [8 [ 9 [0 | W23 567 8]0
Inverter Instruction .. | Send |Receive|

A3 ENQ station Code Wa:z data | data Data1#3 Da*t§2 cShlcjer:k CRI/LF|
number (HFO) g type*1 |type*2

Reply data format from inverter to computer (No data error detected)
Number of Characters
1 2|3 4 5 6 7 8|9|10|11 12|13|14|15 16 17|18 19
Inverter Send [Receive| Error | Error Data2 Sum
C1 |STX station data | data code1icode?2 Data1*4 ETX CRI/LF|

Format

number |type*1|typex2| *5 *5 *4 check
*]  Specify the data type of sending data (from computer to inverter).
x2  Specify the data type of reply data (from inverter to computer).
*3  Combination of data 1 and data 2 for sending
Data Type Data 1 Data 2 Remarks
0 Run command Set frequency Run command (expansion) is same as instruction code HF9
(expansion) (RAM) (Refer to page 196)
1 Run command Set frequency The unit of set frequency is always by four digits, even when "0.01
(expansion) (RAM, EEPROM) to 9998" is set in Pr. 37 and "01" is set in instruction code HFF.
x4 Combination of data 1 and data 2 for reply
Data Type Data 1 Data 2 Remarks
Inverter status Output frequency Inverter status monitor (expansion) is same as instruction code

0 .
monitor (expansion) (speed) H79 (Refer to page 196)

The unit of speed monitor is always by four digits (rounds down
after the decimal point), even when "0.01 to 9998" is set in Pr. 37

Inverter status ) . ) L .

1 it . Special monitor and "01" is set in instruction code HFF.

monitor (expansion) Replys the monitor item specified in instruction code HF3 for

special monitor.(Refer to page 195)

x5 Error code for sending data 1 is set in error code 1, and error code for sending data 2 is set in error code 2.
Mode error (HA), instruction code error (HB), data range error (HC) or no error (HF) is replied.

PARAMETERS
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4.19.6 Modbus RTU communication specifications
(Pr. 117, Pr. 118, Pr. 120, Pr. 122, Pr. 343, Pr. 502, Pr. 549)

Using the Modbus RTU communication protocol, communication operation or parameter setting can be performed from
the PU connector of the inverter.

Parameter . Setting L
Name Initial Value Description
Number Range
0 No reply to the master *
PU communication : —
117 i 0 Inverter station number specification
station number 1to 247 |Set the inverter station numbers when two or more inverters are
connected to one personal computer.
. . Communication speed
PU communication 48,96, 192, ) o
118 d 96 . The setting value x 100 equals the communication speed.
spee Example) 9600bps if 96
0 Without parity check

Stop bit length 2bit

PU communication
120 ] 2 1
parity check

With odd parity check
Stop bit length 1bit

With even parity check

2
Stop bit length 1bit
RS-485 communication can be made. Note that a communication
0 fault (E.PUE) occurs as soon as the inverter is switched to the
. . operation mode with command source.
PU communication _ i i _
122 ) ) 0 Communication check (signal loss detection) time interval
check time interval 0.1to o ) .
999.8s If a no-communication state persists for longer than the permissible
' time, the inverter will come to trip (depends on Pr. 502).
9999 No communication check (signal loss detection)
343 Communication error 0 Displays the number of communication errors during Modbus-RTU
count communication (reading only)
At Fault L. At Fault
Indication Fault Output
Occurrence Removal
i St
Stop mode selection 0 Coasts to stop. |E.PUE Output EOFF:UE
502 at communication 0 E )
1 Decelerates to | After stop Output after Stop
error stop E.PUE stop (E.PUE)
Decelerates to |After stop ) Automatic
2 stop E.PUE Without output restart functions
. 0 Mitsubishi inverter (computer link operation) protocol
549 Protocol selection 0 (comp P )P
1 Modbus-RTU protocol

The above parameters can be set when Pr. 160 Extended function display selection = "0". (Refer to page 160)

* When Modbus-RTU communication is performed from the master with address O (station number 0) set, broadcast communication is selected and the
inverter does not send a response message. When response from the inverter is necessary, set a value other than "0" (initial value is 0) in Pr. 117 PU
communication station number.

Some functions are invalid for broadcast communication. (Refer to page 201)

NOTE
:, +1°* When "1" (Modbus-RTU protocol) is set in Pr. 549 and "384" (38400bps) in Pr. 118, parameter unit (FR-PU04/FR-PU07)
is disabled. When using the parameter unit (FR-PU04/FR-PU07), change parameter using the operation panel.

REMARKS

e Set Pr. 549 Protocol selection to "1" to use the Modbus RTU protocol.

* When PU connector is selected as NET mode operation source (when Pr: 551 PU mode operation command source selection #"2"),
Modbus RTU communication operation can be performed. (Refer to page 174)
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(1) Communication specification

*The communication specifications are given below.

L. Related
Item Description
Parameter

Communication protocol Modbus-RTU protocol Pr. 549
Conforming standard EIA-485(RS-485) —

Number of connectable devices 1:N (maximum 32 units), setting is 0 to 247 stations Pr. 117

Communication speed Selected among 4800/9600/19200 and 38400bps Pr. 118
Control procedure Asynchronous —
Communication method Half-duplex —
Character system Binary (always 8 bits) —
Start bit 1bit —

Select from the following three types

Stop bit length

L p bl g *No parity, stop bit length 2 bits
Communication . ) ) Pr. 120
*No odd parity, stop bit length 1 bits

Parity check
*Even parity, stop bit length 1 bit
Error check CRC code check —
Terminator Not used —
Waiting time setting Not used —

(2) Outline

The Modbus protocol is the communication protocol developed by Modicon for PLC.

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.

D REMARKS

There are two different serial transmission modes: ASCII (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 it is.
Only the communication protocol is defined by the Modbus protocol, and the physical layer is not stipulated.

PARAMETERS
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(3) Message format

Inverter response time
Query communication / (Refer to the following table for the data check time)

< NG
< >

Programmable controller (master) | Query message

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,

. <20ms
frequency setting (RAM)
Parameter read/write, frequency setting

<50ms

(EEPROM)
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.

D REMARKS

IThe inverter performs the function independently of the inverter station number setting (Pr. 117) 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, 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

Function Code

Eight-Bit
Data Bytes

Error Check

Device Address

Function Code

Eight-Bit
Data Bytes

—
—

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
T 8bit 8bit nx8bit . . T
8bit 8bit
Message Field Description
The address code is 1 byte long (8 bits) and any of 0 to 247 can be set. 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. 117 PU communication station number is the slave address.
The function code is 1 byte long (8 bits) and any of 1 to 255 can be set. The master sets the function
that it wants to request to 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.
X ) Broadcast
Code Function Name Outline L.
Communication
HO3 Read Holding Register Reads the holding register data. Not Allowed
2) FUNCTION Wri he holdi
) HO06 Preset Single Register r|'tes data to the holding Allowed
field register.
HO8 | Diagnostics Function diagnosis Not Allowed
(communication check only)
Writes data t Itipl
H10 Preset Multiple Registers ries a.a N mL.J e . Allowed
consecutive holding registers.
) . Reads the number of registers
R Hol R
H46 ead Holding Register that succeeded in communication Not Allowed
Access Log )
last time.
Table 1:Function code list
3) DATA field The format changes depending on the function code (Refer to page 202). Data includes the byte 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 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.
4) CRC CHECK . y 9 y . . . .
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 201 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 207))

Query message

1) Slave
) 2) Function Starting Address No. of Points CRC Check
Address
(8bit) HO03 H L H L L H
(8bit) (8bit) (8bit) (8bit) (8bit) (8bit) (8bit)

Normal response (Response message)

1) Slave .
2) Function Byte Count Data CRC Check
Address
) HO3 ) H L L H
(8bit) , (8bit) , , _ _ ,
(8bit) (8bit) (8bit) (n x 16bit) (8bit) (8bit)

*Query message setting

Message Setting Description
Address to which the message will be sent

1) Slave Address _— L .
Broadcast communication cannot be made (0 is invalid).

2) Function Set H03.

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.

Number of holding registers from which data will be read

The number of registers from which data can be read is a maximum of 125.

3) Starting Address

4)No. of Points

*Description of normal response

Message Setting Description

The setting range is HO2 to H14 (2 to 20).

Twice greater than the No. of Point specified at 4) is set.

The number of data specified at 4) is set. Data are read in order of Hi byte and Lo
6) Data: Read data byte, and set in order of starting address data, starting address + 1 data, starting
address + 2 data,

5) Byte Count

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 HO3 H77 H2B
(8bit) (8bit) (8bit) (8bit) (8bit) (8bit) (8bit) (8bit)

Normal response (Response message)

Slave Address | Function | Byte Count Data CRC Check

H11 HO3 HO6 H17 H70 HOB HB8 HO3 HES8 H2C HEG6

(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): HO3E8 (10.00Hz)
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® Write holding register data (H06 or 06)
Can write the description of 1) system environment variabls and 4) inverter parameters assigned to the holding
register area (refer to the register list ( page 207)).

Query message

1) Slave Address | 2) Function | 3) Register Address 4) Preset Data CRC Check
(8bit) HO06 H L H L L H
(8bit) (8bit) (8bit) (8bit) (8bit) (8bit) (8bit)

Normal response (Response message)

1) Slave Address | 2) Function | 3) Register Address 4) Preset Data CRC Check
(8bit) HO6 H L H L L H
(8bit) (8bit) (8bit) (8bit) (8bit) (8bit) (8bit)

*Query message setting

Message Setting Description
Address to which the message will be sent

1) Slave Address . o
Setting of address 0 enables broadcast communication

2) Function Set HO6.

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.

Data that will be written to the holding register

3) Register Address

4)Preset Data

The written data is always 2 bytes.

*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 HO06 HOO0 HOD H17 H70 H17 H99
(8bit) (8bit) (8bit) (8bit) (8bit) (8bit) (8bit) (8bit)

Normal response (Response message)
Same data as the query message

'¢"'~‘ NOTE
+ | For broadcast communication, no response is returned in reply to a query. Therefore, the next query must be
halad made when the inverter processing time has elapsed after the previous query.

-
o*

PARAMETERS
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®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 sub function code HOO).
Sub function code HOO (Return Query Data)
Query message

1) Slave Address | 2) Function 3) Subfunction 4) Date CRC Check
(8bit) HO08 HO0O0 HOO0 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) HO8 HOO0 HOO0 H L L H
(8bit) (8bit) (8bit) (8bit) (8bit) (8bit) (8bit)

*Query message setting

Message Setting Description
Address to which the message will be sent
1) Slave Address _— L .
Broadcast 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.

.. NOTE
:, ! ,‘ For broadcast communication, no response is returned in reply to a query. Therefore, the next query must be

.
“ame?

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 registers.
Query message

3) 4)
1)Slave 2) - 5) 6)
Address | Function ::ﬁ;::;i R:lg?-s?:rs ByteCount Data CRC Check
; H10 H L H L : H L L H
®01) | (abity | (@bity | (@oi) | (goity | @by | ©O0 | oy | 8oy | (nx2xeoi) | oty | (@bin

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

Address to which the message will be sent

1) Slave Address . L
Setting of address 0 enables broadcast communication

2) Function Set H10.

Address where holding register data write 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

Number of holding registers where data will be written

The number of registers where data can be written is a maximum of 125.

The setting range is HO2 to HFA (0 to 250).

Set a value twice greater than the value specified at 4).

Set the data specified by the number specified at 4). The written data are set in
6) Data order of Hi byte and Lo byte, and arranged in order of the starting address data,
starting address + 1 data, starting address + 2 data

4) No. of Paints

5) Byte Count
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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
Function No. of Points Data CRC Check

Address Address Count
H19 H10 HO3 HEE HOO HO2 HO4 HOO HO5 HOO HOA H86 H3D
(8bit) (8bit) (8bit) | (8bit) | (8bit) | (8bit) | (8bit) | (8bit) | (8bit) | (8bit) | (8bit) | (8bit) | (8bit)

Normal response (Response message)

Slave . Starting ]
Function No. of Points CRC Check
Address Address
H19 H10 HO3 HEE HOO HO2 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
(8bit) H46 H L H L L H
(8bit) (8bit) (8bit) (8bit) (8bit) (8bit) (8bit)

* Query message setting

Message Setting Description
Address to which the message will be sent
1) Slave Address _ L .
Broadcast communication cannot be made (0 is invalid).
2) Function Set H46.

* Description of normal response

Message Setting Description
The starting address of the holding registers that succeeded in access is returned.

. Starting address = Starting register address (decimal)-40001
3) Starting Address ) .
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. &)
Ll

Example: To read the successful register starting address and successful count from the slave address 25 (H19). E
Query message =
Slave Address | Function CRC Check é
H19 H46 H8B HD2 <

(8bit) (8bit) (8bit) (8bit) o

Normal response (Response message)

Slave Address | Function Starting Address No. of Points CRC Check
H19 H10 HO3 HEE HOO0 HO2 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.

EAlS NOTE

.

PLEN

A
. - - - -
S INo 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) (8bit) (8bit)
Message Setting Description

1) Slave Address Address received from the master
2) Function Master-requested function code + H80
3) Exception Code Code in the following table

Error code list

Code Error Iltem Error Description
The set function code in the query message from the master cannot be
handled by the slave.

01 ILLEGAL FUNCTION

The set register address in the query message from the master cannot be
02 ILLEGAL DATA ADDRESS *1 handled by the inverter.
(No parameter, parameter read disabled, parameter write disabled)

The set data in the query message from the master cannot be handled by the
03 ILLEGAL DATA VALUE inverter.
(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, error item are checked for the following errors.
If an error is detected, a trip will not occur.

Error check item

Error Item Error Description Inverter Operation
The data received by the inverter differs from the
specified parity (Pr.120 setting).

The data received by the inverter differs from the
specified stop bit length (Pr.120).

The following data was sent from the master before 1) Pr343 is increased by 1 at error

Parity error

Framing error

Overrun error

the inverter completes data receiving. occurrence.

The message frame data length is checked, and the | 2)The terminal LF is output at error
Message frame 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

Register Definition Read/write Remarks
40002 Inverter reset Write Any value can be written
40003 Parameter clear Write Set H965A 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 settings, the frequency
and selectable speed are in 1r/min
40015 Running frequency (EEPROM value) Write increments.
*]  The communication parameter values are not cleared.
x2  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 instruction> <Operation mode/inverter setting>
Bit Definition Written
Control input instruction Inverter status Mode Read Value Value
0 Stop command RUN (inverter running) *2 EXT H0000 H0010
1 Forward rotation command Forward rotation PU H0001 —
2 Reverse rotation command During reverse rotation
RH (high-speed operation EXT HO0002 —
3 command)«] SU (up-to-frequency) JOG
RM (middle-speed operation AT H0004 HO014
4 OL (overload) PU+EXT H0005 —
command)x1
5 RL (low-speed operation 0 The restrictions depending on the operation
command)*1 mode changes according to the computer
6 0 FU (frequency detection) link specifications.
7 RT (second function selection) ABC (fault) =2
8 AU (terminal 4 input selection) 0
9 0 0
10 MRS (output stop) 0
11 0 0
12 0 0
13 0 0
14 0 0
15 0 Fault occurrence

*]  The signal within parentheses is the initial setting. Definitions change according to the Pr. 180 to Pr. 182 (input terminal function selection) (refer to
page 111).
Each assigned signal is valid or invalid depending on NET. (Refer to page 174)
*2  The signal within parentheses is the initial setting. Definitions change according to the Pr. 190, Pr. 192 (output terminal function selection) (refer to pagell7).
®Real time monitor

Refer to page 126 for details of the monitor description.

Register Description Unit Register Description Unit
40201 |Output frequency/speed 0.01Hz/1 *1 40216 |Output terminal status *3 —
40202 |Output current 0.01A 40220 |Cumulative energization time 1h
40203 |Output voltage 0.1V 40223 |Actual operation time 1h
Output frequency setting/speed 40224 |Motor load factor 0.1%
40205 setting 0.01Hz/1 =1 40225 |Cumulative power 1kWh &)
40208 |Converter output voltage 0.1V 40252 |PID set point 0.1% 1T}
40209 |Regenerative brake duty 0.1% 40253 |PID measured value 0.1% E
1 1 1 1 0,
40210 Electronic thermal relay function 0.1% 40254 |PID deviation 0.1% =
load factor 40261 |Motor thermal load factor 0.1% é
40211 |Output current peak value 0.01A 40262 |Inverter thermal load factor 0.1%
40212 |Converter output voltage peak value 0.1V 40263 |Cumulative power 2 0.01kWh E
40214 |Output power 0.01kKW 40264 |PTC thermistor resistance 0.01kQ
40215 |Input terminal status *2 —

x1  When Pr:37 ="0.01 to 9998", displayed in integral number.
*2  Input terminal monitor details

b15 b0

[ = [ = [T =T1T=[]T=]T=1T=[]T=]T—=[REJRM]J]R [ =[] = [STR]STF |
*3  Output terminal monitor details

b15 b0

I I I I I N I I I i o I I I e
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® Parameter

Read/
Parameter | Register Parameter Name i Remarks
Write
0 to 999 41000 to | Refer to the parameter list (page Read/write The parameter number + 41000 is the register

41999 | 54) for the parameter names. number.

Terminal 2 frequency setting

C2(302) 41902 bias frequency

Read/write

Terminal 2 frequency setting bias

42092 Read/write | The analog value (%) set to C3 (902) is read.
C3(902) (Analog value)
Terminal 2 frequency setting bias The analog value (%) of the voltage (current)
43902 . Read . . .
(Terminal analog value) applied to the terminal 2 is read.
125(903) 41903 Terminal 2 frequency setting gain Read/write
frequency

Terminal 2 frequency setting gain

42093 Read/write | The analog value (%) set to C4 (903) is read.
(Analog value)
C4(903) - - -
Terminal 2 frequency setting gain The analog value (%) of the voltage (current)
43903 . Read . . .
(Terminal analog value) applied to the terminal 2 is read.
Terminal 4 fr n ing bi
C5(004) | 41904 | lorminaléfrequencysettingbias | o o y\rite
frequency

Terminal 4 frequency setting bias

42094 (Analog value)

Read/write | The analog value (%) set to C6 (904) is read.
C6(904)

Terminal 4 frequency setting bias Read The analog value (%) of the current (voltage)

43904 (Terminal analog value) applied to the terminal 4 is read.

Terminal 4 frequency setting

. Read/write
gain frequency

126(905) | 41905

Terminal 4 frequency setting gain

42095 Read/write | The analog value (%) set to C7 (905) is read.
(Analog value)
C7(905) - - -
Terminal 4 frequency setting gain The analog value (%) of the current (voltage)
43905 ) Read ) . .
(Terminal analog value) applied to the terminal 4 is read.
® Faults history
Register Definition Read/write Remarks
40501 Fault history 1 Read/write ) ) )
40502 Fault history 2 Read Being 2 bytes in length, the data is stored as
40503 Fault history 3 Read "HO0OO"
40504 Fault history 4 Read Refer to the lowest 1 byte for the error code.
40505 Fault history 5 Read Performing write using the register 40501 batch-
40506 Fault history 6 Read clears the faults history.
40507 Fault history 7 Read Set any value as data.
40508 Fault history 8 Read

Fault code list

Data Definition Data Definition Data Definition

No fault H31 E.THM HBO E.PE
HOO present H40 E.FIN HB1 E.PUE
H10 E.OCA H52 E.ILF HB2 E.RET
H11 E.OC2 H60 E.OLT HCO E.CPU
H12 E.OC3 H70 E.BE HC4 E.CDO
H20 E.OV1 H80 E.GF HC5 E.IOH
H21 E.OV2 H81 E.LF HC7 E.AIE
H22 E.OV3 H90 E.OHT HF5 E.5
H30 E.THT H91 E.PTC

* Refer to page 247 for details of fault definition.

(7) Pr. 343 Communication error count

You can check the cumulative number of communication errors.

. Minimum .
Parameter Setting Range i Initial Value
Setting Range
343 (Reading only) 1 0

.~=-.. NOTE
,: The number of communication errors is temporarily stored into the RAM. As it is not stored into the EEPROM
Seet performing a power supply reset or inverter reset clears the value to 0.

-
e,
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(8) Output terminal LF "alarm output (communication error warnings)"

During a communication error, the alarm signal (LF signal) is output by open collector output. Assign the used terminal
using Pr. 190 or Pr. 192 (output terminal function selection).

Master | Alarm data | [ Alarm data | | Normal data | | Alarm data | | Normal data

Reply data

Reply data

Slave

Communication

1 Not increased 1

Error count 0 X v 1‘ 2
(Pr. 343) ; !
LF signal OFF [ ON i OFF ON OFF

w Turns OFF when normal data is received ‘

Communication error count is increased
in synchronization with leading edge
of LF signal

Alarm data: Data resulting in communication error.

.~=-.. NOTE
,: The LF signal can be assigned to the output terminal using Pr. 190 or Pr. 192. Changing the terminal assignment may

.
Yau?

affect the other functions. Make setting after confirming the function of each terminal.
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4.20 Special operation and frequency control

Purpose Parameter that should be Set Refer to Page
Perform process control such as Pr. 127 to Pr. 134, Pr. 575
. PID control 210
pump and air volume. to Pr. 577

PID control (dancer control

adjustment of output frequency

function

Dancer control . Pr. 44, Pr. 45, Pr. 128 to Pr. 134 218
setting)

Avoid overvoltage alarm due to Regeneration avoidance

regeneration by automatic 9 Pr. 882, Pr. 883, Pr. 885, Pr. 886 224

4.20.1 PID control (Pr. 127 to Pr. 134, Pr. 575 to Pr. 577)

The inverter can be used to perform 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 Initial | Setting .
Name Description
Number Value Range
PID control automatic 0 to 400Hz | Frequency at which the control is automatically changed to PID control.
127 switchover frequency 9999 9999 |Without PID automatic switchover function
0 PID action is not performed
20 PID reverse action |Measured value (terminal 4)
21 PID forward action |Set value (terminal 2 or Pr. 133)
128 PID action selection 0 40 PID reverse action | Addition For da.ncer control
41 |PID forward action |method: fixed ~|Setpoint (Pr: 133),
- measured value (terminal 4)
42 PID reverse action | Addition main speed (frequency command
43  |PID forward action |method: ratio | of the operation mode)
If the proportional band is narrow (parameter setting is small), the
01to manipulated variable varies greatly with a slight change of the
129 #1 PID proportional band 100% 1000% measured valu.e.. I.-ience., a§ the proportional banc.:I.narrowg the
response sensitivity (gain) improves but the stability deteriorates, for
example, hunting occurs. Gain Kp= 1/proportional band
9999 |No proportional control
For deviation step input, time (Ti) required for only the integral () action
0.1to |to provide the same manipulated variable as that for the proportional (P)
130 1 |PID integral time 1s 3600s |action. As the integral time decreases, the set point is reached earlier
but hunting occurs more easily.
9999 |No integral control.
Maximum value
Oto If the feedback value exceeds the setting, the FUP signal is output. The
131 PID upper limit 9999 100% |maximum input (20mA/5V/10V) of the measured value (terminal 4) is
equivalent to 100%.
9999 |No function
Minimum frequency
Oto If the process value falls below the setting range, the FDN signal is
132 PID lower limit 9999 100% |output. The maximum input (20mA/5V/10V) of the measured value
(terminal 4) is equivalent to 100%.
9999 [No function
. . 0 to 100% | Used to set the set point for PID control.
133 +1 PID action set point 9999 9999 |Terminal 2 input is the set point.
0.01to For deviation ramp input, time (Td) is required for providing only the
134 #1 PID differential time 9999 10s mampulated variable for the prop9rhona| P) actlor?. As the differential
time increases, greater response is made to a deviation change.
9999 |No differential control.
) ) 0to The inverter stops operation if the output frequency after PID operation
575 Output interruption 1s 35005 remains at less than the Pr. 576 setting for longer than the time set in Pr.
detection time 575.
9999 |Without output interruption function
576 Outpuf interruption oHz |0 to400Hz Set the frequency at which the output interruption processing is
detection level performed.
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Parameter Initial | Setting L
Name Description
Number Value Range
577 Output interruption 1000% 900 to |Set the level (Pr: 577 minus 1000%) at which the PID output interruption
cancel level ° | 1100% |function is canceled.

The above parameters can be set when Pr. 160 Extended function display selection ="0". (Refer to page 160)
*1  Pr 129, Pr. 130, Pr. 133 and Pr. 134 can be set during operation. These can also be set independently of the operation mode.
(1) PID control basic configuration

*Pr. 128 ="20, 21" (measured value input)

Inverter circuit

; Motor
Pr. 133 _ ! PID operation ! Ma_mpulated
M@,@ > 1  variable
777777777 ‘—>
Set point ! Kp <1+ Tixg 1 XS) !
0 to 5VDC L J
(0 to 10VDC) Terminal 4

Feedback signal (measured value) 4 to 20mADC (0 to 5V, 0 to 10V)

Kp: Proportionality constant Ti: Integral time S: Operator Td: Differential time

(2) PID action overview
1)PI action

A combination of proportional control action (P) and integral control
action (1) for providing a manipulated variable in response to deviation

N
and changes with time. l—wasured value

Deviation  Set point

[Operation example for stepped changes of process value] P action l‘ ! Time
(Note) Pl action is the sum of P and | actions. | action ‘/
‘ i Time
PI action :
Time
2)PD action
A combination of proportional control action (P) and differential
. - . . . Set point
control action (D) for providing a manipulated variable in response to \

deviation speed to improve the transient characteristic. | R <+— Deviation
Meellsured value

[Operation example for proportional changes of process value] Paction , ! Time
' |
| I
(Note) PD action is the sum of P and D actions. D action | Time
| I
o
| [}
PD action '
Time

PARAMETERS
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3)PID action

The Pl action and PD action are combined to utilize the advantages of both

actions for control. Set point

I > <+—Deviation

|
|

1 ]

'Measured valug
|

|

P action | —
Time

(Note) PID action is the sum of P, | and D actions.

D acti I )
action Time

I
|
: y=at?+bt+c
|

PID action |

Time
4)Reverse operation
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] / \q_\ /

+ x>
Set point ———> 9 Cold — Increase »Z
X<0 Hot — Decrease
- 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 point ——>( )———>  Too cold —~Decrease
T X<0 Hot — Increase A /
Feedback signal \ %/

(measured value) Deviation

Relationships between deviation and manipulated variable (output frequency)

Deviation
Positive Negative
Reverse action 2 N
Forward action N 2
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(3) Connection diagram

*Sink logic vert
nverter
*Pr. 128 =20
Pr. 182 =14 MCCB
—x_—ORI/L1 u
*Pr. 190 =15 Power supply —x_—© S/L2 \Y,
P 192 =16 S OTIS w
Forward rotation ¢ STF
Reverse rotation ¢ STR
PID control selection ¢ RH(X14)*3
0 SD .
2-wire type 3-wire type
«2(FUP)RUN ¢—>Upper limit Detector
10 + + +
Setting Potentiometer ) D
(Set point setting) ‘ ‘ ‘
SE ¢ Output signal Lo
common (OUT)$C‘O"V|)(24V)
[
i
(measured value) 4 to 20mA J ‘ ‘
(I
,74J

AC14
200/220V 50/60Hz >————

*]  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, Pr. 192 (output terminal selection) setting.
*3  The used input signal terminal changes depending on the Pr. 178 to Pr. 182 (input terminal selection) setting.
x4 The AU signal need not be input.

PARAMETERS
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(4) 1/0 signals and parameter setting

*Set "20, 21" in Pr. 128 to perform PID operation.
*Set "14" in any of Pr. 178 to Pr. 182 (input terminal function selection) to assign PID control selection signal (X14) to turn the

X14 signal ON.

When the X14 signal is not assigned, only the Pr. 128 setting makes PID control valid.
*Enter the set point using the inverter terminal 2 or Pr. 133 and enter the measured value to terminal 4.

D REMARKS

* When Pr. 128 ="0" or X14 signal is OFF, normal inverter operation is performed without PID action.

* Turning ON/OFF of bit of the terminal, to which X14 signal is assigned through network as RS-485 communication, enables

PID control.
Signal Terminal Used Function Description Parameter Setting
x14 Depending  on | PID control Turn ON X14 signal to perform PID | Set 14 in any of Pr. 178 to Pr.
Pr. 178 to Pr. 182 | selection control. *1 182.
You can input the set point for PID | Pr 128 = 20, 21,
5 5 Set boint input control.*4 Pr. 133 =9999
et pomntinpy 0t0 5V 0to 100% Pr.73=1+2, 11
- 0to 10V............ 0 to 100% Pr.73=0,10
a o Set the set point (Pr 133) from the | Pr 128 = 20, 21
< PU — Set point input .
operation panel. Pr. 133=0to 100%
Input the signal from the detector
) Pr 128=20, 21
M dval (measured value signal).
4 4 , ea;sure valie 410 20mA....0 to 100% Pr 267=0%2
n
npu 0t0 5V 0 to 100% Pr 267 =1
0to 10V............ 0 to 100% Pr. 267 =2
- Pr. 128 =20, 21
Output to indicate that the process value
. . . Pr. 131 #9999
FUP Upper limit output signal exceeded the maximum value (Pr: .
Set 15 or 115in Pr. 190
131).
or Pr. 192 =3
Pr 128=20, 21
L Output when the process value signal | Pr. 132 # 9999
FDN Lower limit output . .
falls below the minimum value (Pr. 132). | Set 14 or 114 in Pr. 190
or Pr. 192. %3
Depending on "Hi" is output to indicate that the output
é Pr. 190, Pr. 192 Forward (reverse) indication of the parameter unit is | Set 16 or 116 in Pr: 190
8 RL rotation direction forward rotation (FWD) or "Low" to | or Pr 192. 3
output indicate that it is reverse rotation (REV)
or stop (STOP).
During PID control ) Set 47 or 147 in Pr. 190
PID ) Turns ON during PID control.
activated or Pr. 192. %3
Pr. 575 #9999
PID output Turns ON when the PID output )
SLEEP . ) . . . Set 70 or 170 in Pr. 190 or
interruption interruption function is performed.
Pr192. %3
SE SE Output terminal Common terminal for open collector
common output terminal.

x1  When the X14 signal is not assigned, only the Pr. 128 setting makes PID control valid.
*2  The shaded area indicates the parameter initial value.
*3  When 100 or larger value is set in any of Pr.190, Pr.192 (output terminal function selection), the terminal output has negative logic. (Refer to page 117 for details)
*4  When Pr. 561 PTC thermistor protection level #"9999", terminal 2 is not available for set point input. Use Pr. 133 for set point input.

'o' S NOTE

* Changing the terminal function using any of Pr. 178 to Pr. 182 and Pr. 190, Pr. 192 may affect the other functions. Make
setting after confirming the function of each terminal.

0 [
. [
. g
- .

* When the Pr. 267 setting was changed, check the voltage/current input switch setting. Different setting may cause a
fault, failure or malfunction. (Refer to page 148 for setting)
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(5) PID automatic switchover control (Pr. 127)

*The system can be started up without PID control only at a start.

*When the frequency is set to Pr. 127 PID control automatic switchover frequency within the range 0 to 400Hz, the inverter
starts up without PID control from a start until output frequency is reached to the set frequency of Pr. 127, and then it shifts
to PID control. Once the system has entered PID control operation, it continues PID control even if the output ferquency
falls to or below Pr.127.

Output frequenc Without
PULXEAUENSY  PID control  PID control
Pr. 127
T > 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 operation 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.

*For the terminal used for the SLEEP signal output, assign the function by setting "70" (positive logic) or "170" (negative
logic) in Pr. 190 or Pr. 192 (output terminal function selection).

Reverse action (Pr.128=10)
Deviation

A

Pr577-1000% === == == == mmmmm oo m oo T e Cancel
level

Output frequency A

Pr576

Less than Pr. 575 >
Pr. 575 or more | SLEEP period

X } Time
RUN OFF
PID ! !
SLEEP ON

(7) PID monitor function

*The PID control set point, measured value and deviation value can be displayed on the operation panel and output from
terminal AM.

*The deviation monitor displays a negative value on the assumption that 1000 is 0%. (The deviation monitor cannot be
output from the terminal AM.)

*For each monitor, set the following value in Pr. 52 DU/PU main display data selection and Pr. 158 AM terminal function selection.

PARAMETERS

. . ... Minimum Terminal AM
Setting Monitor Description Increments Full Scale Remarks
52 PID set point 0.1% 100%
53 PID measured value 0.1% 100%
e Value cannot be set to Pr. 158.
A9 —
54 PID deviation 0-1% Displays 1000 when the PID deviation is 0%.
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(8) Adjustment procedure

‘ Parameter setting ‘Adjust the PID control parameters, Pr. 127 to Pr. 134.

|

‘ Terminal setting Set the 1/O terminals for PID control (Pr. 178 to Pr. 182 (input terminal
‘ function selection), Pr. 190 , Pr. 192 (output terminal function selection))

When X14 signal is not assigned, setting a value other than "0" in Pr.

Turn on the X14 signal. . .
128 activates PID operation.

Operation

(9) Calibration example

(A detector of 4mA at 0°C (32°F) and 20mA at 50°C (122°F) is used to adjust the room temperature to 25°C (77°F) under PID
control.

The set point is given to across inverter terminals 2-5 (0 to 5V).)

Determination of set point) ------ Set the room temperature to 25°C (77°F) .
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 "/}J ------ Detector specifications
Calculate the ratio of the set Wr:en 0 C (?.;2 F)— 4mAand 50 C §122 F)— 20mA are used, the.set point
point to the detector outpu. 25°C (77 F) is 50% on the assumption that 4mA is 0% and 20mA is 100%.
Make calibration. | ~~~~~~ Make the following calibration* when the target setting input (0 to 5V) and
¢ 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 th t point of 50%
2-5 according to the set value %. 0 the terminal 2 for the set point o o
Operation ) """ When the parameter unit is used for operation, input the set point (0 to
Set the proportional band (Pr: 100%) in 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 fu”.Ct'O”)' and turn increase the integral time (Pr. 130 ). For slow response system where a
ON the start signal.

deadband exists, differential control (Pr: 134 ) shuold be turned on and
l increased slowly.

Yes

Is the set point stable?

v

Parameter adjustment ) Parameter optimization)
To stabilize the measured value, f !
change the proportional band (P: While the measured value is stable

throughout the operation status, the

129 ) to a larger value, the integral —» proportional band (Pr. 129 ) may be

t!me (Pr: 130) t‘.) a slig_htly_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.

I ]

v

Adjustment end

*When calibration — Using calibration Pr. 902 and Pr. 903 (terminal 2) or Pr. 904 and Pr. 905 (terminal
is required 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. OHz).
3.In C3 (Pr.902), set the voltage value at 0%.

4. Apply the voltage of 100% set point (e.g. 5V) 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. In C4 (Pr903), 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).

D 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]
Manipulated 4 [Manipulated variable]

(%) (%) variable (Hz)

100 100 60k

0 100 " Deviation (%)

.. NOTE

:, ! : ¢ If the multi-speed (RH, RM, RL, REX signal) or Jog operation (JOG signal) is entered with the X14 signal ON, PID
b control is stopped and multi-speed or Jog operation is started.

If the setting is as follows, PID control becomes invalid.

Pr. 79 Operation mode selection ="6" (Switchover mode)

The inverter is at a stop with Pr. 261 Power failure stop selection selected.

* Changing the terminal function using any of Pr. 178 to Pr. 182, Pr. 190, Pr. 192 may affect the other functions. 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. I Maximum frequency 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 PID set point
operation using OHz as standard is used without the | ____________ ¥ _ _ /[ N\--,---
frequency during the operation.

Frequency|—  _____/ ____ ... L
command \ Frequency command
during normal operation

Operation when control is switched to PID control
during normal operation

. E . %)

: . > 14

. . I.ll_J

PID action — | ON | w
Normal 1 PID operation iNormal s

operation' 'operation é

<

o

(%5~ Parameters referred to

Pr. 59 Remote function selection 2 Refer to page 91

Pr. 73 Analog input selection & Refer to page 148

Pr. 79 Operation mode selection 3 Refer to page 163

Pr. 178 to Pr. 182 (input terminal function selection) % Refer to page 111

Pr. 190, Pr. 192 (output terminal function selection) @ Refer to page 117

Pr. 261 Power failure stop selection = Refer to page 140

Pr. 561 PTC thermistor protection level 1€ Refer to page 98

C2 (Pr. 902) to C7 (Pr. 905) Frequency setting voltage (current) bias/gain € Refer to page 151
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4.20.2 Dancer control (Pr. 44, Pr. 45, Pr. 128 to Pr. 134)

Performs PID control by feedbacking the position detection of the dancer roller, controlling the dancer roller is in the
specified position.

Parameter
Number

Name

Initial Value

Setting
Range

Description

44

Second
acceleration/
deceleration time

FR-D720-165 or less

FR-D740-080 or less

FR-D720S-008 to 100
FR-D710W-042 or less

5s

FR-D720-238 or more
FR-D740-120 or more

10s

0 to 3600s

This parameter is the acceleration time of the main
speed during dancer control. It will not function as
second acceleration/deceleration time.

45

Second
deceleration time

9999

0 to 3600s

9999

This parameter is the deceleration time of the main
speed during dancer control. It will not function as
second deceleration time.

128

PID action
selection

0

PID action is not performed

20

PID reverse

action Measured value (terminal 4)

21

PID forward
action

Set value (terminal 2 or Pr. 133)

40

Addition
method: fixed

PID reverse

action For dancer control

41

set point (Pr. 133),
measured value

PID forward
action

Addition
method: fixed

42

(terminal 4)
main speed (speed
command of the

Addition
method: ratio

PID reverse
action

43

PID forward
action

Addition
method: ratio

operation mode)

129 =]

PID proportional
band

100%

0.1 to 1000%

If the proportional band is narrow (parameter
setting is small), the manipulated variable varies
greatly with a slight change of the measured value.
Hence, as the proportional band narrows, the
response sensitivity (gain) improves but the
stability deteriorates, e.g. hunting occurs. Gain Kp
= 1/proportional band

9999

No proportional control

130 =1

PID integral time

1s

0.1 to 3600s

When deviation step is input, time (Ti) is the time
required for integral (I) action to provide the same
manipulated variable as the proportional (P) action.
As the integral time decreases, the set point is
reached earlier but hunting occurs more easily.

9999

No integral control.

131

PID upper limit

9999

0 to 100%

Maximum value

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

9999

No function

132

PID lower limit

9999

0 to 100%

Minimum value

If the process value falls below the setting range,
the FDN signal is output. The maximum input
(20mA/5V/10V) of the measured value (terminal 4)
is equivalent to 100%.

9999

No function

133 =1

PID action set
point

9999

0 to 100%

Used to set the set point for PID control.

9999

Always 50%

134 =1

PID differential
time

9999

0.01to 10s

For deviation ramp input, time (Td) required for
providing only the manipulated variable for the
proportional (P) action.

As the differential time increases, greater response
is made to a deviation change.

9999

No differential control.

The above parameters can be set when Pr.160 Extended function display selection ="0". (Refer to page 160)
1 Pr. 129, Pr. 130, Pr. 133 and Pr.134 can be set during operation. These can also be set independently of the operation mode.
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(1) Dancer control block diagram

Acceleration/deceleration
of main speed

Mai d d PR '
ain Spee*1 comman ﬂ fTan?itif[?(}l}?[‘?}/j
PID deviation et Acceleration/
Pr 128 = 42, 43 Limit + deceleration
PID control X14 | .

Dancer roll | — ﬂ

setting point Kp(1+ T'1- S +Td-S)

Pr. 133 : Pr. 128 = 40, 41 l

PID set point | ¢ PID feedback !

| Convert to 0 to 100%
. Potentiometer

LN
O
Terminal 4 e
Dancer roll position detection

*]  The main speed can be selected from all operation mode such as external (analog voltage input, multi-speed), PU (digital frequency setting), and
communication (RS-485).

Set point and measured value of PID control

Input Input Signal Pr.267 Setting | Voltage/Current Input Switch
Set point Pr. 133 0 to 100% — —
When measured value is input as current :\im
4mA..... 0%, 20mA .. 100% 0 "
(4 to 20mA)
Measured
value oV ........ 0%, 5V ........ 100% 1
When measured value is input as voltage ° ° E\'JI
T
(0Oto 5V or 0 to 10V) OV 0%, 10V....... 100% 2
==, NOTE
:, ! : * Changing the terminal function using any of Pr.178 to Pr.182 may affect the other functions. Make setting after

confirming the function of each terminal.
* When the Pr. 267 setting was changed, check the voltage/current input switch setting. Different setting may cause a
fault, failure or malfunction. (Refer to page 148 for setting)

PARAMETERS
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(2) Dancer control overview

Performs dancer control by setting 40 to 43 in Pr. 128 PID action selection.The main speed command is the speed command of
each operation mode (External, PU, Network). Performs PID control by the position detection signal of the dancer roller, then
the result is added to the main speed command. For acceleration/deceleration of the main speed, set the acceleration time in
Pr. 44 Second acceleration/deceleration time/Pr. 45 Second deceleration time.

* Set 0s normally to Pr. 7 Acceleration time and Pr.8 Deceleration time. When the Pr. 7 and Pr. 8 setting is large, response of dancer control during acceleration/
deceleration is slow.

PID adding value

s -~ ~ -
NN )

Main speed

Output frequency

Time
STFJ ON
(3) Connection diagram
*Sink logic
oPr. 128 =41 Inverter
Pr. 182 =14 MCCB d Motor
—x R/LA U@
*Pr. 190 =15 Power supply —x_L—© S/L2 \ @‘m
*Pr. 192 =16 —%—0OT/L3 W@

Forward rotation 0 STF
Reverse rotation 4 STR

PID control selection

*2 (FUP)RUN ¢—>Upper limit

Main speed commnad
setting potentiometer*1
05 SE ¢ Output signal common
Feedback value of

dancer roll position 844

*]1  The main speed command differs according to each operation mode (External, PU, Network)

*2  The used output signal terminal changes depending on the Pr. 190, Pr. 192 (output terminal selection) setting.
*3  The used input signal terminal changes depending on the Pr. 178 to Pr. 182(input terminal selection) setting.
x4 The AU signal need not be input.
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(4)

*Set "40 to 43" in Pr. 128 to perform dancer control.

*Set "14" in any of Pr. 178 to Pr. 182 (input terminal function selection) to assign PID control selection signal (X14) to turn the
X14 signal ON.
When the X14 signal is not assigned, only the Pr. 128 setting makes dancer control valid.

eInput the main speed command (External, PU, Network). The main speed command in any operation mode can be input.
(Note that terminal 4 can not be used as the main speed command.)

eInput the set point using Pr. 133, then input the measured value signal (dancer roller position detection signal) across
terminal 4 and 5 of the inverter.

D REMARKS

* When Pr: 128 ="0" or X14 signal is OFF, normal inverter operation is performed without dancer control.

I/0 signals and parameter setting

* Turning ON/OFF of bit of the terminal, to which X14 signal is assigned through network as RS-485 communication, enables
dancer control.

Signal Terminal Used Function Description Parameter Setting
Depending  on | PID control Turn ON X14 signal to perform dancer .
X14 ] Set 14 in any of Pr. 178 to Pr. 182.
Pr. 178 to Pr. 182 | selection control. *1
Input the signal from the dancer roller
5 ) Pri28 =40, 41,42, 43
2 M dval detector (measured value signal).
C
= 4 4 _efwevaw 410 20mA .......0 to 100% Pr267 =02
inpu
P 0to5V........... 0 to 100% Pr267 =1
0to 10V ........... 0 to 100% Pr267 =2
Output to indicate that the measured
) ) Pr128 =40, 41,42, 43
L value signal exceeded the maximum
FUP Upper limit output value Pr.131 #9999
Set 15 or 115in Pr.190 or Pr.192. %3
(Pr. 131).
) Pri28 =40, 41,42, 43
L Output when the measured value signal
FDN . Lower limit output . Pr.132 #9999
Depending on falls below the minimum value (Pr. 132). .
< Pr 190, Pr 192 Set 14 or 114 in Pr.190 or Pr:192. %3
£ T Output is "ON" when the output
e Forward (reverse) o o
. ) . indication of the parameter unit is .
RL rotation direction . Set 16 or 116 in Pr. 190 or Pr. 192. %3
outout forward rotation (FWD) and "OFF" when
utpu
P reverse rotation (REV) or stop (STOP).
During PID control . )
PID . Turns ON during PID control. Set 47 or 147 in Pr. 190 or Pr. 192. %3
activated
SE SE Output terminal Common terminal for open collector
common output terminal

x]1  When the X14 signal is not assigned, only the Pr. 128 setting makes dancer control valid.
*2  The shaded area indicates the parameter initial value.
*3  When 100 or larger value is set in any of Pr. 190, Pr. 192 (output terminal function selection), the terminal output has negative logic. (Refer to page 117 for details)

~z>.. NOTE
:, ' ,: ¢ Changing the terminal function using any of Pr. 178 to Pr. 182, Pr.190, Pr.192 may affect the other functions. Make
setting after confirming the function of each terminal.

* When the Pr. 267 setting was changed, check the voltage/current input switch setting. Different setting may cause a
fault, failure or malfunction. (Refer to page 148 for setting)

e Turn OFF PID output suspension function (Pr. 575 = "9999") while using dancer control.

* When Pr. 561 PTC thermistor protection level = "9999", terminal 2 is not available for main speed command. Terminal 2 is

used as PTC thermistor input terminal.

PARAMETERS

221



v/ Special operation and frequency control

(5) Parameter details
*When ratio (Pr. 128 = "42, 43") is selected for addition method, PID

- 4 Initial value
§60HZ ”””””””””” X ”””” ! control x (ratio of main speed) is added to the main speed. The ratio is

:3 777777777777777777777777 . determined by the Pr. 125 Terminal 2 frequency setting gain frequency and

§' = - Gain C2 (Pr. 902) Terminal 2 frequency setting bias frequency. The frequency
BZ Pr125 setting signal is set to 0 to 60Hz in the range between 0 to 100% in the

cxpr o0y |, ! R l initial setting. The ratio is (x100%) when the main speed is 60Hz and

100% (x50%) when 30Hz.

Frequency setting signal

.~=-.. NOTE

+ | » Even when C4 (Pr. 903) is set to other than 100%, the frequency setting signal is considered as 100%.
+.%.7 |+ Evenwhen C3 (Pr. 903) is set to other than 0%, the frequency setting signal is considered as 0%.
* When C2 (Pr.902) is set to other than OHz, the frequency setting signal is 0% when C2 (Pr. 902) is less than the set
frequency.
*Turning X14 signal ON/OFF during operation by assigning X14 signal results in the following operation.
When X14 signal is ON: Uses output frequency unchanged as the main speed command and continues operation by

dancer control.
When X14 signal is OFF: Ends dancer control and continues operation at the set frequency made valid.

-
e,

i X Addition ) Measured i
Pr. 128 Setting PID Action Set Point Main Speed Command
Method Value

40 Reverse action Fixed

41 Forward action xe ) Speed command for each
- Pr 133 Terminal 4 .

42 Reverse action . operation mode
- Ratio

43 Forward action

*Action of Pr. 129 PID proportional band, Pr. 130 PID integral time, Pr. 131 PID upper limit, Pr. 132 PID lower limit, Pr. 134 PID
differential time is the same as PID control. For the relationship of controlled variable (%) of PID control and frequency, 0%

is equivalent to the set frequency of Pr. 902 and 100% to Pr. 903 .
*For the Pr. 133 PID action set point setting, set frequency of Pr. 902 is equivalent to 0% and Pr. 903 to 100%. When 9999 is

setin Pr. 133, 50% is the set point.

D REMARKS

IPr. 127 PID control automatic switchover frequency is invalid.

(6) Output signal
*Qutput terminal assignment during dancer control (PID control) operation
PID signal turns ON during dancer control (PID control) or at a stop by PID control (in the status PID operation being

performed inside) (The signal is OFF during normal operation.)
For the terminal used for PID signal output, assign the function by setting "47 (positive logic) or 147 (negative logic)" in Pr

190 or Pr. 192 (output terminal function selection).
~z.. NOTE
! ,: * Changing the terminal function using any of Pr. 178 to Pr. 182, Pr. 190, Pr. 192 may affect the other functions. Make
Teaaet setting after confirming the function of each terminal.

(7) PID monitor function

*The PID control set point and measured value can be output to the operation panel monitor display and terminal AM.
*For each monitor, set the following value in Pr. 52 DU/PU main display data selection and Pr. 158 AM terminal function selection.

5 i L. Minimum Terminal AM
Setting Monitor Description Remarks
Increments Full Scale
52 PID set point 0.1% 100%
53 PID measured value 0.1% 100%
Value cannot be set in Pr. 158.
54 PID deviation 0.1% —
° Displays 1000 when the PID deviation is 0%.

(8) Priorities of main speed command
*The priorities of the main speed speed command source when the speed command source is external are as follows.
JOG signal > multi-speed setting signal (RL/RM/RH/REX) > temrinal 2
*The priorities of the main speed speed command source when "3" is set in Pr. 79.
Multi-speed setting signal (RL/RM/RH/REX) > set frequency (digital setting by PU, operation panel)

*Terminal 4 can not be selected as the main speed speed command even when AU terminal is turned ON.
*Even when a remote operation function is selected by setting a value other than "0" in Pr. 59, compensation of the remote

setting frequency to the main speed is ignored (changes to 0).
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(9) Adjustment procedure
®Dancer roller position detection signal adjustment

When terminal 4 input is voltage input, 0V is the minimum position and 5V(10V) is the maximum position. When current is
input, 4mA is the minimum position and 20mA is the maximum position. (initial value) When 0 to 7V is output from the
potentiometer, it is necessary to calibrate C7 (Pr.905) at 7V.

Upper limit
position

20mA SV(10V)[———~"""""" " 2

4mA oV Lower limit -~ Potentiometer, etc.

position

L
0% 100%
Feedback value

(Example) Control at a dancer center position using a 0 to 7V potentiometer
1) After changing the current/voltage input switch to "V", set "2" in Pr. 267 to change terminal 4 input to voltage input.
2) Input OV to across terminal 4 and 5 to calibrate C6 (Pr. 904). (% display displayed at analog calibration is independent
to % of the feed back value.)
3) By inputting 7V to across terminal 4 to 5, calibrate C7(Pr 905) (% display displayed at analog calibration is
independent to % of the feed back value.)
4) Set50% in Pr.133.

.. NOTE

When the Pr. 267 setting was changed, check the voltage/current input switch setting. Different setting may cause a
fault, failure or malfunction. (Refer to page 148 for setting)

D REMARKS

* In normal PID control, PID control is stopped when multi-speed operation signal (RH, RM, RL, REX signal) or JOG signal is
input. In dancer control, however, PID control continues handling the signals as the main speed.

* During dancer control, Second acceleration/deceleration time of Pr.44 and Pr.45 are the parameters for acceleration/deceleration
time setting to the main speed command source. These do not function as the second function.

* When switchover mode is set with "6" in Pr. 79, dancer control (PID control) is invalid.

* Speed command of terminal 4 input from terminal AU is invalid when dancer control is selected.

Acceleration/deceleration of the main speed command is the same operation as when frequency command is increased/

decreased by analog input.

* Therefore, SU signal remains ON even if the starting signal is turned ON/OFF.(always in the constant speed state)

* The DC brake operation starting frequency when turning OFF the starting signal is not Pr. 10 but a smaller value of either Pr. 13
or 0.5Hz.

* The set frequency monitor is always variable as "main speed command+PID control".

* The main speed setting frequency accelerates for the acceleration/deceleration time set in Pr. 44 and Pr. 45 and the output
frequency accelerates/decelerates for the acceleration/deceleration time set in Pr. 7 and Pr. 8. Therefore, when the set time of
Pr. 7 and Pr. 8'is longer than Pr. 44 and Pr. 45, the output frequency accelerates/decelerates for the acceleration/deceleration
time setin Pr. 7 and Pr. 8.

* For the integral term limit, a smaller value of either the PID manipulated variable (%) value converted from the linear
interpolated Pr. I Maximum frequency with Pr. 902 and Pr. 903 , or 100% is used for limit.

Although the output frequency is limited by the minimum frequency, operation limit of the integral term is not performed.

_...

A

°=:
'-‘

- .
Yau?

(55~ Parameters referred to

Pr. 59 Remote function selection S Refer to page 91

Pr. 73 Analog input selection (&2 Refer to page 148

Pr. 79 Operation mode selection S Refer to page 163

Pr. 178 to Pr. 182 (input terminal function selection) & Refer to page 111

Pr. 190, Pr. 192 (output terminal function selection) (€5 Refer to page 117

Pr. 561 PTC thermistor protection level & Refer to page 98

C2 (Pr. 902) to C7 (Pr. 905) Frequency setting voltage (current) bias/gain € Refer to page 151

PARAMETERS
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4.20.3 Regeneration avoidance function (Pr. 665, Pr. 882, Pr. 883, Pr. 885, Pr. 886)

This function detects a regeneration status and increases the frequency to avoid the regenerative status.
® Possible to avoid regeneration by automatically increasing the frequency to 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 . Setting L.
Name Initial Value Description
Number Range
Regeneration 0 Regenerat!on avo!dance funct!on !nvalld .
. . 1 Regeneration avoidance function is always valid
882 avoidance operation 0 _ _ — . _
lecti 2 Regeneration avoidance function is valid only during a constant
selection speed operation
100V
. class,| 400 Bus voltage level at which regeneration avoidance operates. When
Reg.eneratlon . 200V | VDC the bus voltage level is set to low, overvoltage error will be less apt
883 avoidance operation | class 30010 800V ¢4 occur. However, the actual deceleration time increases.
level 400V | 780 The set value must be higher than the "power supply voltage* x A/2".
class | VDC
Regeneration 0 to 10Hz Limit value of frequency which rises at activation of regeneration
avoidance avoidance function.
885 ti 6Hz
compensation 9999  |Frequency limit invalid

frequency limit value

Regeneration

886 avoidance voltage 100% 0to 200% |Responsiveness at activation of regeneration avoidance.
A larger setting will improve responsiveness to the bus voltage

ain
g i change. However, the output frequency could become unstable.
eg.enera fon When vibration is not suppressed by decreasing the Pr. 886 setting,
665 aVOIdance frequency 100% 0 to 200% set a smaller value in Pr 665.
gain

The above parameters can be set when Pr. 160 Extended function display selection ="0". (Refer to page 160)
* For Single-phase 100V power input model, power input voltage x 2 x /2.
(1) What is regeneration avoidance function? (Pr. 882, Pr. 883)
*When the regeneration load is large, 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 function is always ON when "1" is set in Pr. 882, and activated only during a constant speed

when "2" is set in Pr. 882.

Regeneration avoidance operation example

Regeneration avoidance operation example
for constant speed

for acceleration

S

Pr. 883

Bus voltage
(vDC)

Bus voltage
(vDC)

( i d b
| | | |

| | | |

| | | |

L L L L >
| | | |

| | | |

| | |

| | |

T | T |

i

> "
= 2 > y Time
3oN =2 N TIN N
= ST 3 S~
S o= g ON o <
[eR) 5 g_E A 7 >
&= > (O] . . . Ti
During regeneration Time k= During regeneration avoidance ime

. h . function operation
avoidance function operation P

Regeneration avoidance
operation example for deceleration

A

Bus voltage
(VDC)

N

Output
frequency
(Hz)

} t >
During regeneration Time
avoidance function operation
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D REMARKS

* The acceleration/deceleration ramp while the regeneration avoidance function is operating changes depending on the
regeneration load.

* The DC bus voltage of the inverter is about ﬁ times of normal input voltage. (For 100V class, twice the amount of the power
input voltage.)
When the input voltage is 100VAC, bus voltage is approximately 283VDC.
When the input voltage is 220VAC, bus voltage is approximately 311VDC.
When the input voltage is 440VAC, bus voltage is approximately 622VDC.
However, it varies with the input power supply 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-regeneration status and the frequency increases.

* While overvoltage stall (l_'u'_ ) is activated only during deceleration and stops the 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.

(2) Limit regeneration avoidance operation frequency (Pr. 885)

You can limit the output frequency compensated (increased) by the
regeneration avoidance function.

g I *The frequency is limited to the output frequency (frequency prior to
§ regeneration avoidance operation) + Pr. 885 Regeneration avoidance
“é /Limit level compensation frequency limit value during acceleration or constant speed.
2 TR s Outputfrequency (Hz) |t the regeneration avoidance frequency exceeds the limit value during
:2 K deceleration, the limit value is held until the output frequency falls to 1/2
3 |.~ of Pr: 885.
Pr. 88512 . . . .
= > *When the frequency increased by regeneration avoidance function has
ime

reached Pr. 1 Maximum frequency, it is limited to the maximum frequency.
*When Pr. 885 is set to "9999", regeneration avoidance function
operation frequency setting is invalid.

(3) Regeneration avoidance function adjustment (Pr. 665, Pr. 886)

«If the frequency becomes instable during regeneration avoidance operation, decrease the setting of Pr. 886 Regeneration
avoidance voltage gain. Reversely, if sudden regeneration causes an overvoltage alarm, increase the setting.
When vibration is not suppressed by decreasing the Pr. 886 setting, set a smaller value in Pr. 665 Regeneration avoidance

frequency gain.
.. NOTE

+.® . |+ When regeneration avoidance operation is performed, Cn’_ (overvoltage stall) is displayed and the OL signal is
output.
* When regeneration avoidance operation is performed, stall prevention is also activated at the same time.

* 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. To shorten the deceleration time,
consider using the regeneration unit (FR-BU2, FR-CV, FR-HC) and brake resistor (MRS type, MYS type, FR-ABR etc.)
to consume regeneration energy at constant speed.

* When using the regeneration unit (FR-BU2, FR-CV, FR-HC) and brake resistor (MRS type, MYS type, FR-ABR etc., ),
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

PARAMETERS

oL (overvoltage stall). Pr. 157 OL signal output timer also becomes the target of oL (overvoltage stall).

(%5~ Parameters referred to

Pr. 1 Maximum frequency & Refer to page 81
Pr. 8 Deceleration time (3~ Refer to page 94
Pr. 22 Stall prevention operation levelU@Rejér to page 77
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7 Useful functions

4.21 Useful functions

Purpose Parameter that should be Set Refer to Page

Cooling fan operation

To increase cooling fan life .g P Pr. 244 226
selection
Inverter part life display Pr. 255 to Pr. 259 227

To determine the maintenance time Malnt.enance output Pr. 503, Pr. 504 231
function

of parts Current average value

\' v
urrent average valu Pr. 555 to Pr. 557 232

monitor signal

Freely available parameter Free parameter Pr. 888, Pr. 889 234

4.21.1 Cooling fan operation selection (Pr. 244)

You can control the operation of the cooling fan (FR-D720-070 or more, FR-D740-036 or more, FR-D720S-070 or
more) built in the inverter.

Parameter . ) L.
Name Initial Value Setting Range Description
Number

Operates in power-ON status.

0 Cooling fan ON/OFF control invalid (the
cooling fan is always on at power-on)
Cooling fan operation Cooling fan ON/OFF control valid
selection 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

The above parameter can be set when Pr. 160 Extended function display selection = "0". (Refer to page 160)

* In either of the following cases, fan operation is regarded as faulty as [FN] is shown on the operation panel, and the fan fault
(FAN) and alarm (LF) signals are output.

* Pr. 244 ="0"
When the fan comes to a stop with power ON.
oPr. 244 ="1"

When the inverter is running and the fan stops during fan ON command.

* For the terminal used for FAN signal output, set "25 (positive logic) or 125 (negative logic)" to Pr. 190 or Pr. 192 (output
terminal function selection), and for the LF signal, set "98 (positive logic) or 198 (negative logic)".

.~=-.. NOTE

,: * Changing the terminal assignment using Pr. 190, Pr. 192 (output terminal function selection) may affect the other functions.

- .
“u?

PR
o
.

Make setting after confirming the function of each terminal.

(%5~ Parameters referred to

I Pr. 190, Pr. 192 (output terminal function selection) 02 Refer to page 117
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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 a monitor.
When any part has approached to 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.

Parameter . Setting o
Name Initial Value Description
Number Range
Displays whether the control circuit capacitor,
. . main circuit capacitor, cooling fan, and each parts
255 Life alarm status display 0 (0 to 15) i P L g, P
of the inrush current limit circuit have reached the
life alarm output level or not. (Reading only)
Inrush current limit circuit Dlsplay§ th.e c.jete.rloratlon degree of the inrush
256 life disol 100% (0 to 100%) | current limit circuit.
fte display (Reading only)
- . . Displays the deterioration d f th trol
Control circuit capacitor life _'Sp,ays e_ elerioration degree ot the contro
257 disol 100% (0 to 100%) | circuit capacitor.
Isplay (Reading only)
Displays the deterioration degree of the main
Main circuit capacitor life circuit capacitor.
258 ] 100% (0 to 100%) )
display (Reading only)
The value measured by Pr. 259 is displayed.
Setting "1" and turning the power supply off starts
. . . . . the measurement of the main circuit capacitor life.
Main circuit capacitor life 0,1 i )
259 . 0 When the Pr: 259 value is "3" after powering on
measuring (2,3,8,9)

again, the measuring is completed.

Writes deterioration degree in Pr. 258.

The above parameters can be set when Pr. 160 Extended function display selection = "0". (Refer to page 160)
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7’/ Useful functions

(1) Life alarm display and signal output (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
|0000|000 0|0000|1|0|0||| .Pr255read .Pr255$9tt|ngread
‘ bit0 Control circuit capacitor life
bit1 Main circuit capacitor life Bit image is dlsplayed
bit2 Cooling fan life in decimal

bit3 Inrush current limit circuit life

Pr. 255 Bit Igr::;r(e::;irs:t Cooling Main Circuit Control Circuit
(decimal) | (binary) Circuit Life Fan Life Capacitor Life Capacitor Life
15 1111 O O O O
14 1110 O O O X
13 1101 O O X O
12 1100 O O X X
" 1011 O X O O
10 1010 O X O x
9 1001 @] x x @]
8 1000 O x x X
7 0111 X O O O
6 0110 X O O X
5 0101 X O X O
4 0100 X O X X
3 0011 X X O O
2 0010 X X O x
1 0001 X X x O
0 0000 X X X X

O: With 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) to Pr. 190 or Pr. 192 (output

terminal function selection).

.z, NOTE

:‘ ,: * Changing the terminal assignment using Pr. 190, Pr. 192 (output terminal function selection) may affect the other functions.
Seet Make setting after confirming the function of each terminal.

(2) Inrush current limit circuit life display (Pr. 256)

*The life of the inrush current limit circuit (relay, contactor and inrush resistor) is displayed in Pr. 256 .

*The number of contact (relay, contactor, thyristor) ON times is counted, and it is counted down from 100% (O 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 control 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 confirming that the LED of the operation panel is OFF, power ON 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 power
1 Measurement start ) )
supply is switched OFF.
2 During measurement
3 Measurement complete .
8 Forced end Only displayed and cannot be set
9 Measurement error

D 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" (P 259 = "1"). Therefore, do not measure in such case.
In addition, even when "measurement completion" (Pr 259 = "3") is confirmed under the following conditions, normal
measurement can not be done.
(a) FR-HC or FR-CV is connected.
(b) DC power supply is connected to the terminal P/+ and N/-.
(c) The power supply switched ON during measurement.
(d) The motor is not connected to the inverter.
(e) The motor is running (coasting)
(f) The motor capacity is two rank smaller as compared to the inverter capacity.
(9) The inverter is tripped or a fault occurred when power is OFF.
(h) The inverter output is shut off with the MRS signal.
(i) The start command is given while measuring.
(i) The parameter unit (FR-PU04/FR-PUQ7) is connected.
(k) Use terminal PC as power supply.
(I) 1/O terminal of the control terminal block is ON (continuity).
* Turning the power ON during measuring before LED of the operation panel turns off, it may remain in "measuring" (Pr. 259 =
"2") status. In such case, carry out operation from step 2.

POINT
For accurate life measurement of the main circuit capacitor, wait 3 hours or longer after turning off. The
temperature left in the main circuit capacitor affects measurement.

/AWARNING

A When measuring the main circuit capacitor capacity (Pr. 259 Main circuit capacitor life measuring = "1"), the DC

PARAMETERS

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.
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7 Useful functions

(5) Cooling fan life display

*The cooling fan speed of 50% or less is detected and "FN" is displayed on the operation panel and parameter unit (FR-
PU04/FR-PUQ7). As an alarm display, Pr: 255 bit2 is turned ON and also an alarm is output to the Y90 signal.

D REMARKS

I * When the inverter is mounted with two or more cooling fans, "FN" is displayed with one or more fans with speed of 50% or less.

.~=-.. NOTE

.

. ," | * For replacement of each part, contact the nearest Mitsubishi FA center.

Yau?
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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. ,’-,','- (MT) is displayed on the operation panel.
This can be used as a guideline for the maintenance time of peripheral devices.

Parameter L . A
Name Initial Value Setting Range Description
Number
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.
. . Time taken until when the maintenance
Maintenance timer alarm 0 to 9998 ) : .
504 tout set ti 9999 timer alarm output signal (Y95) is output.
output set time 9999 No function

The above parameters can be set when Pr. 160 Extended function display selection = "0". (Refer to page 160)

First power ON

s

9998
(999800h)

Maintenance
timer

(Pr: 503) Pr. 504

> Time

Y95 signal
MT display

* The cumulative energization time of the inverter is stored into the EEPROM every hour and is displayed in Pr 503

Maintenance timer in 100h increments. Pr. 503 is clamped at 9998 (999800h).

* When the Pr 503 value reaches the time set to Pr. 504 Maintenance timer alarm output set time (100h increments), the

maintenance timer alarm output signal (Y95) is output.

* For the termial used for the Y95 signal output, assign the function by setting "95" (positive logic) or "195" (negative logic) to

Pr. 190 or Pr. 192 (output terminal function selection).

.~=-.. NOTE

g .

:, ® ,: * 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, Pr. 192 (output terminal function selection) may affect the other functions.

Make setting after confirming the function of each terminal.

(%5~ Parameters referred to

I Pr. 190, Pr. 192 (output terminal function selection) 1€ Refer to page 117
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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

. . . Programmable controller
constant speed operation and the maintenance timer Output unit _ Input unit
value are output as a pulse to the current average Inverter
value monitor signal (Y93). ]
The pulse width output to the I/O module of the
programmable controller or the like can be used as a
guideline to know abrasion of machines, elongation of
belt and the maintenance time for aged deterioration
of devices.
The current average value monitor signal (Y93) is
output as pulse for 20s as 1 cycle and repeatedly
output during constant speed operation.

Maintenance
time

Parts have
reached their life

Parameter . . L.
Name Initial Value | Setting Range Description
Number
. Time taken to average the current during start pulse
555 Current average time 1s 0.1to 1s 9 g P
output (1s).
556 Data output mask time Os 0 to 20s Time for not obtaining (mask) transient state data.
Current average value Rated Ref 100%) for outoutting the sianal of th
. . . eference or outputting the signal of the
557 monitor signal output inverter 0 to 500A ( ©) putting g
current current average value.
reference current

The above parameters can be set when Pr. 160 Extended function display selection = "0". (Refer to page 160)
The above parameters allow its setting to be changed during operation in any operation mode even if "0" (initial value) is setin Pr. 77 Parameter write selection.

/ From acceleration to constant speed operation

Output frequency

| T > Time
1
|«—  1cycle (20s) —— > '«—Next cycle

Y93 signal

1) Data output mask time AKX A | S 7 5 End oul
When the speed has changed to ) End pulse

constant from acceleration/deceleration, Ohutputfas 1|0tW ?EISSe
Y93 signal is not output for Pr. 556 time. shape tor 110 10.98

2) Start pulse 4) Maintenance timer pulse ]
Output as Hi pulse shape for 1s (fixed) The maintenance timer value (Pr: 503) is
Output current set in Pr: 555 time is averaged output as Hi pulse shape for 2 to 9s

(16000h to 72000h)

3) Output current average value pulse . . _ Pr503x100h

The averaged current value is output for 0.5 to 9s Signal output time = 40000h < 5s

(10 to 180%) during start bit output.
Output current average value (A)
Pr. 557 (A)

Signal output time = x5s

* 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)
to Pr. 190 RUN terminal function selection. The function can not be assigned to Pr. 192 4,B,C terminal function selection.

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 Pr. 555 Current average time
The average output current is calculated during Hi output of start pulse (1s). Set the time taken to average the current
during start bit output in Pr. 555.

232



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
Pr. 557 setting

x 5s (Output current average value 100%/5s)

Note that the output time range is 0.5 to 9s and the output time is either of the

o
following values when the output current average value is the corresponding %
percentage of the Pr. 557 setting. é
Less than 10% ... 0.5s, more than 180% ... 9s % :
Example) when Pr. 557 = 10A and the average value of output current is 15A 5 1'0 15'30 (%) >
w
As 15A/10A x 5s=7.5, the current average value monitor signal is Output current average value
output as low pulse shape for 7.5s.
4) Setting 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. £
=]
[oR
Pr. 4533;0:100 x 5s (Maintenance timer value 100%/5s) é = | ‘
Note that the output time range is 2 to 9s, and it is 2s when the Pr. 503 setting is 55;“ 16000 72000 (h)
less than 16000h and 9s when exceeds 72000h. Maintenance timer value

D REMARKS

* Mask of data output and sampling of output current are not performed during acceleration/deceleration.

* When the speed is changed to acceleration/deceleration from constant speed during start pulse output, the data is judged as
invalid. The start pulse is output as high pulse shape for 3.5s, and the end signal is output as low pulse shape for 16.5s.
The signal is output for at least 1 cycle even when acceleration/deceleration state continues after the start pulse output is

completed.
A
The speed is changed to deceleration
Output frequency / from the constant speed during start pulse output
; : > Time
Previous cycle ———{ «——— Invalid cycle (20s) ~ ——> | <—Next cycle

Y93 signal J L: | :
> i >
2) Start pulse / \ 5) End pulse

Output as high pulse shape for 3.5s Output as low pulse shape for 16.5s
* When the output current value (inverter output current monitor) is OA 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 conditions.
(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 restart operation was being performed at the point of data output mask end with the setting of automatic restart after
instantaneous power failure (Pr. 57 = "9999")

PARAMETERS

.~=-.. NOTE

* Changing the terminal assignment using Pr. 190, Pr. 192 (output terminal function selection) may affect the other functions.
Make setting after confirming the function of each terminal.

(%5~ Parameters referred to

Pr. 57 Restart coasting time & Refer to page 134
Pr. 190, Pr. 192 (output terminal function selection) 0w Refer to page 117
Pr. 503 Maintenance timer 035~ Refer to page 231
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4.21.5 Free parameter (Pr. 888, Pr. 889)

You can input any number within the setting range of 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 . At
Name Initial Value Setting Range Description
Number
888 Free parameter 1 9999 0to 9999 Any values can be set. Data is held even
889 Free parameter 2 9999 0 to 9999 if the inverter power is turned OFF.

The above parameters can be set when Pr. 160 Extended function display selection = "0". (Refer to page 160)

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.

D REMARKS

IPr. 888 and Pr. 889 do not influence the inverter operation.

234




Setting the parameter unit and operation panel \‘?

4.22 Setting the parameter unit and operation panel

Purpose Parameter that should be Set Refer to Page

Selection of rotation direction by RUN key rotation or 40 s
of the operation panel direction selection ’
Switch the display | f th PU display |

witch the |§p ay language of the |s.p ay language Pr. 145 235
parameter unit selection
Use the setting dial of the operation

I lik i f i |
panel like a pojcentlometer or Operat.lon pane . Pr. 161 236
frequency setting operation selection
Key lock of operation panel
Change the magnitude of change of
9 .g . 9 A Magnitude of frequency
frequency setting by the setting dial ] Pr. 295 238
. change setting
of the operation panel
Control of the parameter unit buzzer | PU buzzer control Pr. 990 239
Adjust LCD contrast of the
! . PU contrast adjustment Pr. 991 239

parameter unit

4.22.1 RUN key rotation direction selection (Pr. 40)

I Used to choose the direction of rotation by operating of the operation panel.

Parameter . X L
Name Initial Value Setting Range Description
Number
40 RUN key rotation direction 0 0 Forward rotation
selection 1 Reverse rotation

The above parameter can be set when Pr. 160 Extended function display selection = "0". (Refer to page 160)

4.22.2 PU display language selection(Pr.145)

| You can switch the display language of the parameter unit (FR-PU04/FR-PUQ7) to another.

Parameter i . o
Name Initial Value Setting Range Description
Number

0 Japanese
English

German

PU display language French

145 .
selection

Spanish
Italian
Swedish
7 Finnish

The above parameter can be set when Pr. 160 Extended function display selection = "0". (Refer to page 160)

|| BD|WIN|—=

PARAMETERS
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4.22.3 Operation panel frequency setting/key lock operation selection (Pr. 161)

The setting dial of the operation panel can be used for setting like a potentiometer.
The key operation of the operation panel can be disabled.

Parameter . Setting L.
Name Initial Value Description
Number Range
0 Setting dial frequency
setting mode . .
- - Key lock invalid
. 1 Setting dial
161 Frequency setting/key lock potentiometer mode
operation selection 10 Setting dial frequency
setting mode .
- - Key lock valid
Setting dial
11 .
potentiometer mode

The above parameter can be set when Pr. 160 Extended function display selection = "0". (Refer to page 160)

(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.

2. Press .to choose the PU operation mode.

3. Press ‘ to choose the parameter setting

mode.

4. Tumn @ until 2 1550 (Pr 160) appears.

5. Press@ to read the present set value.

5 O "(initial value) appears.

6. Tumn @ to change it to the set value " '-‘".

7. Press@ to set.

8. Change Pr. 161 to the setting value of " | "
in the similar manner. (Refer to step 4to 7.)

9. Mode/monitor check

Press twice to choose the monitor/

frequency monitor.

10.Press to start the inverter.

11.Tum @ until "5 S0 0 " appears.

The flickering frequency is the set frequency.

You need not press @
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PU indication is lit.
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PRM indication is lit.
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(The parameter number read previously
appears)
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D 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.

(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 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 invalid, ,'-,','_-,','_ ,:,' appears on the operation panel. If dial or key operation is

attempted while dial and key operation are invalid, ,'-,','_-,','_ ,-,' appears. (When dial or key is not touched for 2s, monitor

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

D REMARKS

|- Even if the setting dial and key operation are disabled, the monitor display and are valid.

.~=~.. NOTE
B

.

:

.

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

Yau
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7’/ Setting the parameter unit and operation panel

4.22.4 Magnitude of frequency change setting (Pr. 295)

When setting the set frequency with the setting dial, frequency changes in 0.01Hz increments in the initial status.
Setting this parameter increases the magnitude of frequency which changes according to the rotated amount of the
setting dial, improving operability.

Parameter . Setting L.
Name Initial Value Description
Number Range
0 Function invalid
. 0.01 . o
295 Magnitude of frequency 0 o1 The minimum varying width when the set
change setting 1 frequency is changed by the setting dial can
be set.

10

The above parameter can be set when Pr. 160 Extended function display selection = "0". (Refer to page 160)

(1) Basic operation

When a value other than "0" is set in Pr. 295, the minimum varying width when the set frequency is changed by the setting dial
can be set.

For example, when "1.00Hz" is set in Pr. 295, one click (one dial gauge) of the setting dial changes the frequency in
increments of 1.00Hz—2.00Hz—3.00Hz.

When Pr. 295 ="1"

RUN MON PRM
-— e
A PU EXT NET

- - -—

1 click

*One rotation of the setting dial equals to 24 clicks (24 dial gauses).

@:)) REMARKS
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* When machine speed display is selected with Pr. 37, the minimum increments of the magnitude of change is determined by
Pr.295 as well. Note that the setting value may differ as speed setting changes the set machine speed and converts it to the
speed dislay again.

* When the set frequency (speed) is 100 or more, frequency is displayed in 0.1 increments. Therefore, the minimum varying
width is 0.1 even when Pr. 295 < 0.1.

* When the machine speed setting is 1000 or more, frequency is displayed in 1 increments. Therefore, the minimum varying
width is 1 even when Pr. 295 < 1.

NOTE

* For Pr. 295, unit is not displayed .

* This parameter is valid only in the set frequency mode. When other frequency-related parameters are set, it is not
activated.

* When 10 is set, frequency setting changes in 10Hz increments. Be cautions for the excess speed. (in potentiometer
mode)



Setting the parameter unit and operation panel \‘?

4.22.5 Buzzer control (Pr. 990)

l You can make the buzzer "beep" when you press the key of the parameter unit (FR-PU04/FR-PUQ7).

Parameter o X L.
Name Initial Value Setting Range Description
Number
0 Without buzzer
990 PU buzzer control 1 _
1 With buzzer

The above parameter can be set when Pr. 160 Extended function display selection = "0". (Refer to page 160)

The above parameter 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.

4.22.6 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.

Parameter . ) L.
Name Initial Value Setting Range Description
Number
0: Light
991 PU contrast adjustment 58 0to 63 2
63: Dark

The above parameter is displayed as simple mode parameter only when the parameter unit FR-PU04/FR-PUQ7 is connected.
The above parameter 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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7’/ Parameter clear/ All parameter clear

4.23 Parameter clear/ All parameter clear

POINT
‘ e Set"1"in Pr.CL Parameter clear, ALLC all parameter clear to initialize all parameters. (Parameters are not cleared
when "1" is set in Pr. 77 Parameter write selection.)
» Refer to the extended parameter list on page 54 for parameters cleared with this operation.

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

(The parameter number read previously appears.)

®

mode.

Parameter clear

4. Tum @ until -0 (BL L L )appears.

) All parameter clear

/@\

/@\ @

5. Press @ to read the present set value.
",'_': "(initial value) appears.

6. Turn @ to change it to the set value " "

7. Press @ to set.

Parameter clear

®

All parameter clear

<
Flicker --- Parameter setting complete!!

e Turn @ to read another parameter.

* Press @ to show the setting again.

* Press @ twice to show the next parameter.

Setting Description
0 Not executed.
Set parameters back to the initial values. (Parameter clear sets back all parameters except
1 calibration parameters, terminal function selection parameters to the initial values.) Refer to the
parameter list on page 54 for availability of parameter clear and all parameter clear.

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

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

& Is PU connector used?

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

2. Carry out operation from step 6 again.
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Initial value change list \?

4.24 Initial value change list

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

NOTE

Operation —— —— Display

1. Screen at powering on

The monitor display appears. m

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

= (The parameter number read previously
appears.)

mode.

®

4. 1un @ until &~ 7 H appears. o

* It may take several seconds

for creating the initial value
wo_
.

5. Pressing @ changes to the initial value

2

change list screen.

change list.
flickers while creating the list.

6. Turning @ displays the parameter number

changed.

(®) /@\ ®) /@\

4

®Press @ to read the present set value.

Turn @ and press @ to change the

setting

]
- - -
-
T

@
v
C%

(refer to step 6 and 7 on page 33) Flicker Parameter setting complete!!

eoTurn @ to read another parameter.

g

®The display returns to = - - - after all
parameters are dlsplayed.

7. Pressing @ in & - - - status returns to

the parameter setting mode.

* Turning @ sets other parameters.

&

®) /@\ /@\

* Pressing @ displays the change list again.

Calibration parameters (CI (Pr. 901) to C7 (Pr. 905)) are not displayed even when these are changed from the initial
settings.

Only simple mode parameter is displayed when simple mode is set (Pr. 160 = "9999" (initial value))

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

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

PARAMETERS

Parameters referred to

Pr. 160 Extended function display selection WRefer to page 160
C1 (Pr. 901) AM terminal calibration @Refer to page 132
C2(Pr. 902) to C7(Pr. 905) (Frequency setting bias/gain parameter) WRefer to page 151
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7/ Check and clear of the faults history

4.25 Check and clear of the faults history

(1) Check for the faults history

’::> Parameter setting
[Parameter setting change]

’i"> Monitor/frequency setting
[Operation panel is
used for operation]

- g

Faults history

[Operation for displaying the faults history]
Past eight faults can be displayed with the setting dial.
H (The latest fault is ended by ".".)
,@ 1 @ When no fault exists, m is displayed.

QOutput frequency

\\Output current ,

= = =)
" Flickering " Flickering
v
Q Flickering ,,
0=
/7 \
ES !
\\Energization time *, \\Output voltage ,
= = =
" Flickering 7" Flickering
Faults history number
(The number of past faults is displayed.)

Press the
:>6’ setting dial. = _
v
& Flickering
) Press the
m 28| setting dial. = _

@ °

N

=)
oz

& Flickering

Press the
m Cé’ setting dial. = m

7 N

* 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 is used, the time is displayed up to 65.53 (65530h) in the indication of 1h = 0.001, and thereafter, it is added up from 0.
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Check and clear of the faults history £

(2) Clearing procedure

POINT
e Set"1"in Er.CL Fault history clear to clear the faults history. (Parameters are not cleared when "1" is setin Pr. 77

Parameter write selection.)

Operation
1. Screen at powering on
The monitor display appears.

2. Press to choose the parameter setting mode.

3. Tum @ until E n-,:': L (faults history clear)

appears.

4. Press@ to read the present set value. "} " (initial

value) appears.

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

6. Press@ to set.

e Turn @ to read another parameter.

* Press @ to show the setting again.

Display

=
(=]
=

=1 171 47
U

-

-

-
X
N

]

PRM indication is lit.

The parameter number read previously
appears.)

®

® /@\ ®) /@\
3

Flicker...Faults history clear complete!!

¢ Press @ twice to show the next parameter.

(45~ Parameters referred to

I Pr. 77 Parameter write selection @Refer to page 159

PARAMETERS
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TROUBLESHOOTING

This chapter provides the "TROUBLESHOOTING" of this
product.
Always read the instructions before using the equipment

5.1 Reset method of protective function ............cccoorrmiiiicciiinnnnns 246
5.2 List of fault or alarm indications ...........cccoeiirirriiirrccrcccccccccnns 247
5.3 Causes and corrective actions..........cccveeecciiii e 248
5.4 Correspondences between digital and actual characters ....... 257
5.5 Check first when you have some troubles........cccccceauenenccirnnnnns 258
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7’/ Reset method of protective function

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.

® 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.

® Fault or alarm indication .......... When a fault or alarm occurs, the operation panel display automatically switches to the fault
or alarm indication.

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

cannot restart. (Refer to page 246)
® \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 and parameter unit (FR-PU04 /FR-PUQ7)
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 251 for
fault.))

Operation 2:........ Switch OFF the power once, then switch it ON again after the
indicator of the operation panel turns OFF. ‘

OFF

Operation 3: . ..... Turn ON the reset signal (RES) for more than 0.1s. (If the RES signal
is kept ON, "Err." appears (flickers) to indicate that the inverter is in a Inverter
reset status.)
o RES

> SD
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List of fault or alarm indications \‘?

5.2 List of fault or alarm indications

Refer . Refer
Operation Panel N t Operation Panel Name t
ame 0 oot
Indication Indication Page
Page g
- [l I
'.__ - - E--- Faults history 242 N E.ILF * | Input phase loss 254
- [l o Y I ¢
o | HUL A HOLD | Operation panel lock 248 e E.OLT | Stall prevention 234
(o]
& _ - Brake transistor alarm
(7]
é [ =] LOCd | Password locked 248 £ bt E.BE detection 234
5| £- ! P = Output side earth (ground)
LE ",'_- _',_,to Er1 to 4 | Parameter write error 248 L E.GF fault overcurrent at start 254
cCra
p -0k E.LF | Output phase loss 254
- r Err. Inverter reset 249 I
i
— . - External thermal relay
. [ )
e oL (Stjnrprer\r/e:tt)lon 249 i E-OHT | speration >
overenTe corr E.PTC+ | PTC thermistor operation 255
L oL Stall prevention 249 Lo )
L (overvoltage) coO EpE | Parameter storage device |
. RB Regenerative brake 250 E LorL ' fault
[ [T - -
” prealarm ERPLE E.PUE | PU disconnection 255
o o TH Electronic thermal relay 250
'g P function prealarm E-E E.RET | Retry count excess 255
=| pg PS | PU stop 250 £ 5,
it L. - E.5/
. CPU fault 256
HH MT Maintenance signal output | 250 C o E.CPU ad
caru
1 uv Undervoltage 250 - Output current detection
Lo Era0 | ecpos [OWP 256
- SA Saf 25 value exceeded
l ] afety stop 5 ——
',:', :-:'H E.IOH * Inrush current limit circuit 256
= = fault
£
® faln ] FN Fan fault 251 Cor EAIE % | Analog inout fault P
< U T . nalog input fau 56
- 0 t trip duri P
Enrt | eocq | -verourentinipduring 251 ECOE | E.SAF = | Safety circuit fault 256
g acceleration it
snr2 | eoc2 Overcurrent trip during 251 | * Ifafault occurs when using with the FR-PUO4, "Fault 14" is displayed on the
it constant speed FR-PU04
‘,_- ‘,-',‘,- _-', E.OC3 Overcurr«.?nt trip during 252
==e - deceleration or stop
= ‘,-',' L ! E.OV1 R'egem.arative overvgltage 252
== trip during acceleration
- - Regenerative overvoltage
Fhlol E.OV2 252
| R trip during constant speed
>3
& Regenerative overvoltage
[ = E.OV3 | trip during deceleration or | 252
stop
Inverter overload trip
- H E.THT | (electronic thermal relay 253
function)
Motor overload trip
ErHn E.THM | (electronic thermal relay 253
function)
EFl A E.FIN | Fin overheat 253

247

TROUBLESHOOTING




7’/ Causes and corrective actions

5.3 Causes and corrective actions

(1) Error message

A message regarding operational troubles is displayed. Output is not shutoff.

Operation panel

wirn (]
HOLD ! -
indication Ly
Name Operation panel lock
Description Operation lock mode is set. Operation other than is invalid. (Refer to page 237)
Check point  —

Corrective action

Pressfor 2s to release lock.

Operation panel

[
indication Locd LuL o
Name Password locked
Description Password function is active. Display and setting of parameter is restricted.
Check point -

Corrective action

Enter the password in Pr: 297 Password lock/unlock to unlock the password function before operating. (Refer to page
161).

Operation panel

) ]
indication Ert USU
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. The PU and inverter cannot make normal communication.
1. Check the setting of Pr. 77 Parameter write selection. (Refer to page 159).
Check point 2. Check the settings of Pr. 31 to Pr. 36 (frequency jump). (Refer to page 82)

3. Check the connection of the PU and inverter.

Opt-eraflon-panel Er2 ‘,: - ':,
indication - -
Name Write error during operation
Description When parameter write was performed during operation with a value other than "2" (writing is enabled independently
of operation status in any operation mode) is set in Pr. 77 and the STF (STR) is ON.
Check point 1. Check the Pr. 77 setting. (Refer to page 159).

2. Check that the inverter is not operating.

Corrective action

1.Set"2"in Pr. 77.
2. After stopping operation, make parameter setting.

Operation panel

[} ]
indication Er3 ceJ
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 page 151).
Op?raflon. panel Erd ',: - ,_‘,
indication i
Name Mode designation error
Description You attempted to make parameter setting in the NET operation mode when Pr. 77 is not 2.
. 1. Check that operation mode is PU operation mode.
Check point

2. Check the Pr: 77 setting. (Refer to page 159).

Corrective action

1. After setting the operation mode to the "PU operation mode", make parameter setting. (Refer to page 163)
2. After setting "2" in Pr. 77, make parameter setting.
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Causes and corrective actions

Operation panel

Err. -~
indication UL
Name Inverter reset
o * Executing reset using RES signal, or reset command from communication or PU
Description

¢ Displays at

powering OFF.

Corrective action

¢ Turn OFF the reset command

Corrective action

. Try General-purpose magnetic flux vector control.
. Change the Pr. 14 Load pattern selection setting.

(2) Warnings
When a warning occurs, the output is not shut off.
Op(-eraflon.panel oL ,, :', FR-PU04 oL
indication - - FR-PUO7
Name Stall prevention (overcurrent)

When the output current of the inverter exceeds the stall prevention operation level (Pr. 22 Stall

During prevention operation level, etc.), this function stops the increase in frequency until the overload current

acceleration | decreases to prevent the inverter from resulting in overcurrent trip. When the overload current has
reduced below stall prevention operation level, this function increases the frequency again.

During When the output current of the inverter exceeds the stall prevention operation level (Pr. 22 Stall

o constant- prevention operation level, etc.), this function reduces frequency until the overload current decreases to
Description . L .

speed prevent the inverter from resulting in overcurrent trip. When the overload current has reduced below

operation stall prevention operation level, this function increases the frequency up to the set value.
When the output current of the inverter exceeds the stall prevention operation level (Pr. 22 Stall

During prevention operation level, etc.), this function stops the decrease in frequency until the overload current

deceleration | 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.

Check point 3. Check that the I(?ad i§ not tgo heavy. .

4. Are there any failure in peripheral devices?

5. Check that the Pr. 13 Starting frequency is not too large.

6. Check that the Pr. 22 Stall prevention operation level is appropriate

1. Increase or decrease the Pr. 0 Torque boost setting by 1% and check the motor status. (Refer to page 71)

2. Set a larger value in Pr. 7 Acceleration time and Pr. 8 Deceleration time. (Refer to page 94)

3. Reduce the load weight.

4

5

6

occurrence

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

can be selected using Pr. 156.)

Operation panel ' FR-PU04
A oL ) oL
indication - - FR-PUO07
Name Stall prevention (overvoltage)
* If the regenerative energy of the motor becomes excessive to exceed the regenerative energy
consumption capability, this function stops the decrease in frequency to prevent overvoltage trip.
Description During As soon as the regenerative energy has reduced, deceleration resumes.
deceleration | ¢ If the regenerative energy of the motor becomes excessive when regeneration avoidance function
is selected (Pr. 882 =1), this function increases the speed to prevent overvoltage trip.
(Refer to page 224).
Check point ¢ Check for sudden speed reduction.

¢ Check that regeneration avoidance function (Pr. 882, Pr. 883, Pr. 885, Pr. 886) is used. (Refer to page 224).

Corrective action

The decelerati

on time may change. Increase the deceleration time using Pr: 8 Deceleration time.
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7’/ Causes and corrective actions

Operation panel ce FR-PU04
o PS =2 PS
indication - FR-PUO7
Name PU stop
i Stop with of the PU is set in Pr. 75 Reset selection/disconnected PU detection/PU stop selection. (For Pr. 75 refer to
Description
page 156.)

Check point Check for a stop made by pressingof the operation panel.

Corrective action

Turn the start signal OFF and release with .

Operation panel 1 FR-PU04
indication - FR-PUO7
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.
Description If the regenerative brake duty reaches 100%, a regenerative overvoltage (E. OV_) occurs.
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 Pr. 190 or Pr. 192 (output terminal function
selection). (Refer to page 117).
Check point 1. Check that the brake resistor duty is not high.

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

Corrective action

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

Operation panel = FR-PU04
TP TH ] TH
indication FR-PUO7
Name Electronic thermal relay function prealarm
Appears if the cumulative value of the Pr: 9 Electronic thermal O/L relay reaches or exceeds 85% of the preset level. If
it reaches 100% of the Pr. 9 Electronic thermal O/L relay setting, a motor overload trip (E. THM) occurs.
Description The THP signal can be simultaneously output with the [TH] display. For the terminal used for THP signal output,
assign the function by setting "8 (positive logic) or 108 (negative logic)" in Pr. 190 or Pr. 192 (output terminal function
selection). (Refer to page 117).
) 1. Check for large load or sudden acceleration.
Check point

2. s the Pr. 9 Electronic thermal O/L relay setting is appropriate? (Refer to page 98)

Corrective action

1. Reduce the load and frequency of operation.
2. Set an appropriate value in Pr. 9 Electronic thermal O/L relay. (Refer to page 98)

Operation panel I FR-PU04 | —
indication T rn 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 warning
does not occur.

. The Pr. 503 Maintenance timer setting is larger than the Pr. 504 Maintenance timer alarm output set time setting. (Refer to
Check point

page 231).

Corrective action

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

Operation panel 1 FR-PU04
o uv AN —
indication FR-PUO7
Name Undervoltage
If the power supply voltage of the inverter decreases, the control circuit will not perform normal functions. In addition,
the motor torque will be insufficient and/or heat generation will increase. To prevent this, if the power supply voltage
Description decreases below about 115VAC (about 230VAC for 400V class, about 58VAC for 100V class), this function stops the
inverter output and displays (/. .
An alarm is reset when the voltage returns to normal.
Check point Check that the power supply voltage is normal.

Corrective action

Check the power supply system equipment such as power supply.
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Causes and corrective actions

Operation panel Pl ] FR-PU04
S SA 200 —
indication FR-PUO7
Name Safety stop
Description Appears when safety stop function is activated (during output shutoff).
. If the indication appears when safety stop function is not used, check that shorting wires between S1 and SC, S2 and
Check point

SC are connected.

Corrective action

If the indication appears when safety stop function is not used, short between S1 and SC, S2 and SC with shorting
wires.

(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 Pr. 190 or Pr. 192 (output terminal function selection). Refer to page 117 ).

- FR-PU04

Operation panel [}
o FN ~ ™ FN
indication FR-PUO7
Name Fan fault
Description For the inverter that contains a cooling fan, - appears on the operation panel when the cooling fan stops due to
an alarm 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 alarm. Please contact your sales representative.

(4) Fault

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

Operation panel el Il FR-PU04 .
o E.OC1 gl N1 I OC During Acc
indication - = FR-PUO07
Name Overcurrent trip during acceleration
Description When t.he ir?verfe.r output current reac.:hes or ex.ceeds approximately 200% of the rated current during acceleration, the
protective circuit is activated and the inverter trips.
1. Check for sudden acceleration.
2. Check that the downward acceleration time is not long in vertical lift application.
3. Check for output short-circuit/ground fault.
Check point 4. Check that the Pr. 3 Base frequency setting is not 60Hz when the motor rated frequency is 50Hz.
5. Check that stall prevention operation is appropriate.
6. Check that regeneration is not performed frequently. (Check that the output voltage becomes larger than the V/F
reference value at regeneration and overcurrent occurs due to increase in motor current.)
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.

Corrective action | 3. Check the wiring to make sure that output short circuit/ground fault does not occur.
4. Set 50Hz in Pr. 3 Base fiequency. (Refer to page 83)
5. Perform stall prevention operation appropriately. (Refer to page 77).
6. Set base voltage (rated voltage of the motor, etc.) in Pr. 19 Base fiequency voltage. (Refer to page 83)
Operation panel ol I i FR-PU04
o E.OC2 Pgl N 1 I Stedy Spd OC
indication - - FR-PUO7
Name Overcurrent trip during constant speed
Description When the inverter output current reaches or exceeds approximately 200% of the rated current during constant speed
operation, the protective circuit is activated and the inverter trips.
1. Check for sudden load change.
Check point 2. Check for output short-circuit/ground fault.

3. Check that stall prevention operation is appropriate.

Corrective action

1. Keep load stable.
2. Check the wiring to make sure that output short circuit/ground fault does not occur.
3. Perform stall prevention operation appropriately. (Refer to page 77).

251

TROUBLESHOOTING




7’/ Causes and corrective actions

Operation panel ol I i FR-PU04 .
o E.OC3 gt N | OC During Dec
indication —— - - FR-PUO7
Name Overcurrent trip during deceleration or stop
Description When the inverter output current reaches or exceeds approximately 200% of the rated inverter current during
P deceleration (other than acceleration or constant speed), the protective circuit is activated and the inverter trips.
. Check for sudden speed reduction.

Check point . Check for output short-circuit/ground fault.

. Check for too fast operation of the motor's mechanical brake.
. Check that stall prevention operation is appropriate.

Corrective action

. Increase the deceleration time.

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

. Perform stall prevention operation appropriately. (Refer to page 77).

B WON=2RON -

Operation panel 'l ' FR-PU04 .
e E.OV1 e I OV During Acc
indication -l = FR-PUO7
Name Regenerative overvoltage trip during acceleration
If regenerative energy causes the inverter's internal main circuit DC voltage to reach or exceed the specified value,
Description the protective circuit is activated and the inverter trips. The circuit may also be activated by a surge voltage produced
in the power supply system.
. 1. Check for too slow acceleration. (e.g. during downward acceleration in vertical lift load)
Check point

2. Check that the setting of Pr: 22 Stall prevention operation level is not too small.

Corrective action

1.« Decrease the acceleration time.
* Use regeneration avoidance function (Pr: 882, Pr. 883, Pr. 885, Pr. 886). (Refer to page 224).
2. Set the Pr.22 Stall prevention operation level correctly.

Operation panel 'l B FR-PU04
. . E.OV2 gt TN Stedy Spd ov
indication - - FR-PUO7
Name Regenerative overvoltage trip during constant speed
If regenerative energy causes the inverter's internal main circuit DC voltage to reach or exceed the specified value,
Description the protective circuit is activated to stop the inverter output. The circuit may also be activated by a surge voltage
produced in the power supply system.
Check point 1. Check for sudden load change.

2. Check that the setting of Pr: 22 Stall prevention operation level is not too small.

Corrective action

1.+ Keep load stable.

* Use regeneration avoidance function (Pr: 882, Pr. 883, Pr. 885, Pr. 886). (Refer to page 224).

» Use the brake resistor, brake unit or power regeneration common converter (FR-CV) as required.
2. Set the Pr.22 Stall prevention operation level correctly.

Operation panel

[)

) FR-PU04

)

indication BOVS | Cudw D || prpygy | OV PUTIng Pec
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 specified value,
Description the protective circuit is activated to stop the inverter output. The circuit may also be activated by a surge voltage
produced in the power supply system.
Check point Check for sudden speed reduction.

Corrective action

* Increase the deceleration time. (Set the deceleration time which matches the moment of inertia of the load)
* Make the brake cycle longer.

* Use regeneration avoidance function (Pr: 882, Pr. 883, Pr. 885, Pr. 886). (Refer to page 224).

* Use the brake resistor, brake unit or power regeneration common converter (FR-CV) as required.
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Operation panel ce FR-PU04
e e E.THT IR w 1] Inv. Overload
indication - FR-PUO07
Name Inverter overload trip (electronic thermal relay function)
If the temperature of the output transistor element exceeds the protection level under the condition that a current not
Description less than the rated inverter current flows and overcurrent trip does not occur (200% or less), the electronic thermal
relay activates to stop the inverter output. (Overload capacity 150% 60s, 200% 0.5s)
1. Check that acceleration/deceleration time is not too short.
2. Check that torque boost setting is not too large (small).
Check point 3. Check that load pattern selection setting is appropriate for the load pattern of the using machine.
4. Check the motor for use under overload.
5. Check for too high surrounding air temperature.
1. Increase acceleration/deceleration time.
2. Adjust the torque boost setting.
Corrective action | 3. Set the load pattern selection setting according to the load pattern of the using machine.
4. Reduce the load weight.
5. Set the surrounding air temperature to within the specifications.
Opc.eraflon.panel E.THM :— ,' ,‘-:,',' FR-PUO4 Motor Ovrload
indication - FR-PUO7
Name Motor overload trip (electronic thermal relay function) 1
The electronic thermal relay function in the inverter detects motor overheat due to overload or reduced cooling
capability during constant-speed operation, and pre-alarm (TH display) is output when the integrated value reaches
e 85% of the Pr. 9 Electronic thermal O/L relay setting, and the protection circuit is activated to stop the inverter output
Description . e ) . .
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 101).

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 page 77).

x]1  Resetting the inverter initializes the internal thermal integrated data of the electronic thermal relay function.

Operation panel el il FR-PU04 ]
. E.FIN e el B H/Sink O/Temp
indication - FR-PUO7
Name Fin overheat
If the heatsink overheats, the temperature sensor is actuated and the inverter trips.
The FIN signal can be output when the temperature becomes approximately 85% of the heatsink overheat protection
Description operation temperature.
For the terminal used for the FIN signal output, assign the function by setting "26 (positive logic) or 126 (negative
logic)" in Pr. 190 or Pr. 192 (output terminal function selection). (Refer to page 117).
1. Check for too high surrounding air temperature.
Check point 2. Check for heatsink clogging.

3. Check that the cooling fan is not stopped (Check that F - is not 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.
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Operation panel

, i~ || FR-PU04 |Fault14

E.ILF FllF

indication - = FR-PUO7 | Input phase loss
Name Input phase loss *

Inverter trips when function valid setting (=1) is selected in Pr. 872 Input phase loss protection selection and one phase of
the three phase power input is lost. (Refer to page 144).

Description It may function if phase-to-phase voltage of the three-phase power input becomes largely unbalanced.
When the setting of Pr. 872 Input phase loss protection selection is the initial value (Pr. 872 ="0"), this warning does not
occur.

Check point ¢ Check for a break in the cable for the three-phase power supply input.

¢ Check that phase-to-phase voltage of the three-phase power input is not largely unbalanced.

Corrective action

* Wire the cables properly.

* Repair a break portion in the cable.

e Check the Pr. 872 Input phase loss protection selection setting.

e Set Pr. 872 = "0" (without input phase loss protection) when three-phase input voltage is largely unbalanced.

* Available only for three-phase power input specification model.

Op(ier:‘a;:::;rt\ig:nel E.OLT ,':,'_,','_ : ::i:::gg; Stll Prev STP (OL shown during stall prevention operation)
Name Stall prevention
If the output frequency has fallen to 1Hz by stall prevention operation and remains for 3s, a fault (E.OLT) appears
Description and the inverter trips. OL appears while stall prevention is being activated.
E.OLT may not occur if stall prevention (OL) is activated during output phase loss.
Check point * Check the motor for use under overload. (Refer to page 78).

Corrective action

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

Operation panel E.BE P N = FR-PU04 B
S . et = T = r. Cct. Fault
indication L. 1L FR-PUO7
Name Brake transistor alarm detection
When a brake transistor alarm has occurred due to the large regenerative energy from the motor etc., the brake
Description transistor alarm is detected and the inverter trips.
In this case, the inverter must be powered off immediately.
* 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

Replace the inverter.

Operation panel

i~~~ || FR-PU04

. E.GF g N Ground Fault
indication - = FR-PUO7
Name Output side earth (ground) fault overcurrent at start
The inverter trips if an earth (ground) fault overcurrent flows at start due to an earth (ground) fault that occurred on
Description the inverter's output side (load side). Whether this protective function is used or not is set with Pr: 249 Earth (ground)
fault detection at start. When the setting of Pr. 249 Earth (ground) fault detection at start is the initial value (Pr: 249 ="0"),
this warning does not occur.
Check point Check for a ground fault in the motor and connection cable.

Corrective action

Remedy the ground fault portion.

Operation panel "~ T g FR-PU04
o E.LF "~ [ E.LF
indication = = FR-PUO7
Name Output phase loss
If one of the three phases (U, V, W) on the inverter's output side (load side) is lost during inverter operation (except
Description during DC injection brake operation and when output frequency is under 1Hz), inverter stops the output. Whether the
protective function is used or not is set with Pr.251 Output phase loss protection selection.
¢ Check the wiring. (Check that th tor i I
Check point eck 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.
e Check the Pr. 251 Output phase loss protection selection settting.
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Operation panel e n N FR-PU04
indication E.OHT e FR-PUO7 OH Fault
Name External thermal relay operation

If the external thermal relay provided for motor overheat protection or the internally mounted temperature relay in the

Description motor, etc. switches on (contacts open), the inverter output is stopped.
Functions when "7" (OH signal) is set in any of Pr. 178 to Pr. 182 (input terminal function selection).
This protective function does not function in the initial status (OH signal is not assigned).

Check point * Check for motor overheating.

¢ Check that the value of 7 (OH signal) is set correctly in any of Pr. 178 to Pr. 182 (input terminal function selection).

Corrective action

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

Operation panel EPTC cCorr FR-PU04 | Fault 14
indication ' LU FR-PUO7 | PTC activated
Name PTC thermistor operation

Inverter trips when resistance of PTC thermistor connected between terminal 2 and terminal 10 is more than the

Description value setin Pr. 561 PTC thermistor protection level. This protective function does not function when Pr. 561 setting is
initial value (Pr. 561 = "9999").
* Check the connection of the PTC thermistor.

Check point * Check the Pr. 561 PTC thermistor protection level setting.

* Check the motor for operation under overload.

Corrective action

Reduce the load weight.

Operation panel P | FR-PU04
L E.PE ' O il g Corrupt Memry
indication - - FR-PUO07
Name Parameter storage device fault (control circuit board)
Description Appears when a fault occurred in the stored parameters. (EEPROM fault)
Check point Check for too many number of parameter write times.

Corrective action

Please contact your sales representative.
When performing parameter write frequently for communication purposes, set "1" in Pr: 342 to enable RAM write. Note
that powering off returns the inverter to the status before RAM write.

Operation panel
indication

FR-PU04
- PU Leave Out
- FR-PUO7

-
|

e
S

-

E.PUE |

-

Name

PU disconnection

Description

* This function stops the inverter output if communication between the inverter and PU is suspended, e.g. the
parameter unit (FR-PU04/FR-PUOQ7) is disconnected, when "2", "3", "16" or "17" was set in Pr. 75 Reset selection/
disconnected PU detection/PU stop selection.

* This function stops the inverter output when communication errors occurred consecutively for more than permissible
number of retries when a value other than "9999" is set in Pr: 121 Number of PU communication retries during the RS-
485 communication with the PU connector (use Pr. 502 Stop mode selection at communication error to change).

* This function also stops the inverter output if communication is broken within the period of time set in Pr. 122 PU
communication check time interval during the RS-485 communication with the PU connector.

Check point

¢ Check that the parameter unit cable is connected properly.

* Check the Pr. 75 setting.

¢ Check that RS-485 communication data is correct. And check that the settings of communication parameter at
inverter match settings of the computer.

¢ Check that data is transmitted from the computer within a time set in Pr. 122 PU communication check time interval.

Corrective action

Connect the parameter unit cable securely.
Check the communication data and communication settings.
Increase the Pr. 122 PU communication check time interval setting. Or set "9999" (no communication check).

Operation panel el el FR-PU04
o E.RET Il i | Retry No Over
indication - = FR-PUO7
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 protective function does not function.
Check point Find the cause of fault occurrence.

Corrective action

Eliminate the cause of the error preceding this error indication.
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[y C
Operation panel E.5 . (} FR-PUO4 | Fault5
indication E.CPU Loy || FRPUOT | cpy 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.CDO cCieonm FR-PU04 | Fault 14
indication ' LEpUSR N FR-PUO7 | OC detect level
Name Output current detection value exceeded
Description This function is activated when the output current exceeds the Pr. 150 Output current detection level setting.
Check point Check the settings of Pr. 150 Output current detection level, Pr. 151 Output current detection signal delay time, Pr. 166 Output

current detection signal retention time, Pr. 167 Output current detection operation selection. (Refer to page 122)

Operation panel coome FR-PU04 | Fault 14
e E.IOH Caonm
indication -l = FR-PUO7 | Inrush overheat
Name Inrush current limit circuit fault
Description This function is activated when the resistor of the inrush current limit circuit overheats. The inrush current limit circuit fault
Check point Check that frequent power ON/OFF is not repeated.

Corrective action

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

Operation panel "l T FR-PU04 | Fault 14
indication E.AIE canC FR-PUO07 | Analog in error
Name Analog input fault
Description Appears if voltage(current) is input to terminal 4 when the setting in Pr.267 Terminal 4 input selection and the setting of
voltage/current input switch are different.
Check point Check the setting of Pr. 267 Terminal 4 input selection and voltage/current input switch. (Refer to page 148).

Corrective action

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

. FR-PU04 | Fault 14
Operation panel - - - -
ndicati E.SAF Y- FR-PUO7 Fault
indication - o ! E.SAF
Name Safety circuit fault
Lo Appears when safety circuit is malfunctioning.
Description . .
Appears when one of the lines between S1 and SC, or between S2 and SC is opened.
« If the indication appears when safety stop function is not used, check that shorting wires between S1 and SC, S2
Check point and SC are connected.

¢ Check that the safety relay module is properly connected.

Corrective action

If the indication appears when safety stop function is not used, short between S1 and SC, S2 and SC with shorting
wires.

NOTE

« If protective functions of E.ILF, E.AIE, E.IOH, E.PTC, E.CDO, E.SAF are activated when using the FR-PU04, "Fault 14"
is displayed.

Also when the faults history is checked on the FR-PU04, the display is "E.14".
« If faults other than the above appear, contact your sales representative.
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5.4 Correspondences between digital and actual characters

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

Actual Digital Actual Digital Actual Digital
© | [ B
¥ ) g
g r @ | @
E ® | | © | o
- ® | [ ® | [
@ | 5 0 1
g O |l 3
® | [ ] -

) a )
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7 Check first when you have some troubles

5.5 Check first when you have some troubles

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

5.5.1 Motor does not start.

Refer
Check )
i Possible Cause Countermeasures to
points
page
Power on moulded case circuit breaker (MCCB), an
. ) ) earth leakage circuit breaker (ELB), or a magnetic
Appropriate power supply voltage is not applied.
. . . . contactor (MC). —
(Operation panel display is not provided.) - -
Main Check for the decreased input voltage, input phase loss,
L. and wiring.
Circuit - — -
Motor is not connected properly. Check the wiring between the inverter and the motor. 15
Securely fit a jumper across P/+ to P1.
The jumper across P/+ to P1 is disconnected. When using a DC reactor (FR-HEL), remove the jumper 34
across P/+ to P1, and then connect the DC reactor.
Check the start command source, and input a start
signal.
Start signal is not input. 166
PU operation mode:
External operation mode : STF/STR signal
Turn ON only one of the forward and reverse rotation
Both the forward and reverse rotation start signals start signals (STF or STR). 20
(STF, STR) are input simultaneously. When the STF and STR signals are turned ON
simultaneously, a stop command is given.
Check the frequency command source and enter a
frequency command.
Frequency command is zero. (When the frequency command is O0Hz and the run 166
command is entered, RUN LED of the operation panel
flickers.)
AU signal is not ON when terminal 4 is used for Turn ON the AU signal. 20
frequency setting. Turning ON the AU signal activates terminal 4 input.
Turn MRS or RES signal OFF.
Ir-lput Inverter starts the operation with a given start command 13
Signal Output stop signal (MRS) or reset signal (RES) is ON. | and a frequency command after turning OFF MRS or 2461
RES signal.
Before turning OFF, ensure the safety.
Check that the control logic switchover jumper connector
. . is correctly installed.
Jumper connector of sink - source is wrongly selected. . : ) . . 22
If it is not installed correctly, input signal is not
recognized.
Shorting wires between S1 and SC, S2 and SC are Short between S1 and SC, S2 and SC with shorting 20
disconnected. wires.
. o Set Pr. 73, Pr. 267, and a voltage/current input switch
Voltage/current input switch is not correctly set for analog . ) ] .
) . correctly, then input an analog signal in accordance with 20
input signal (0 to 5V/0 to 10V, 4 to 20mA). :
the setting.
During the External operation mode, check the method
was pressed. 250
. e T = of restarting from a input stop from PU.
(Operation panel indication is =" = (PS).)
. . L Check the connection.
Two-wire or three-wire type connection is wrong. . . . 115
Connect STOP signal when three-wire type is used.
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Refer
Check .
i Possible Cause Countermeasures to
points
page
. . Increase Pr. 0 setting by 0.5% increments while
Pr. 0 Torque boost setting is improper when V/F control is . .
sed observing the rotation of a motor. 71
used.
If that makes no difference, decrease the setting.
Check the Pr: 78 setting.
Pr. 78 Reverse rotation prevention selection is set. Set Pr. 78 when you want to limit the motor rotation to 160
only one direction.
. . L Select the operation mode which corresponds with input
Pr. 79 Operation mode selection setting is wrong. 166
methods of start command and frequency command.
Bias and gain (calibration parameter C2 to C7) settings Check the bias and gain (calibration parameter C2 to C7) 151
are improper. settings.
) o Set running frequency higher than Pr. 13.
Pr. 13 Starting frequency setting is greater than the ) ) . )
] The inverter does not start if the frequency setting signal 96
running frequency. . .
is less than the value set in Pr: 13.
Frequency settings of various running frequency (such | Set the frequency command according to the
as multi-speed operation) are zero. application. 81
Especially, Pr: 1 Maximum frequency is zero. Set Pr. 1 higher than the actual frequency used.
Pr. 15 Jog frequency setting is lower than Pr. 13 Starting Set Pr. 15 Jog frequency higher than Pr. 13 Starting $9
frequency. frequency.
. " . Check Pr. 79, Pr. 338, Pr. 339, Pr. 551, and select an 163,
Operation mode and a writing device do not match. . .
operation mode suitable for the purpose. 174
Parameter | Start signal operation selection is set by the Pr: 250 Stop | Check Pr: 250 setting and connection of STF and STR 115
Setting | selection signals.
) When power is restored, ensure the safety, and turn
Inverter decelerated to a stop when power failure . .
. o OFF the start signal once, then turn ON again to restart. 140
deceleration stop function is selected.
Inverter restarts when Pr. 261="2".
When offline auto tuning ends, press of the
operation panel for the PU operation. For the External
operation, turn OFF the start signal (STF or STR).
Performing auto tuning. ) ) ) ) 103
This operation resets the offline auto tuning, and the
PU's monitor display returns to the normal indication.
(Without this operation, next operation cannot be
started.)
. . ) » Disable the automatic restart after instantaneous
Automatic restart after instantaneous power failure . . . .
) ) o . power failure function and power failure stop function.
function or power failure stop function is activated.
) j L * Reduce the load. 134,
(Performing overload operation with single-phase . .
. . * Increase the acceleration time if the automatic restart 140
power input specification model may cause voltage ) . )
) . ) : ) after instantaneous power failure function or power
insufficiency, and results in a detection of power failure.) ) . . )
failure stop function occurred during acceleration.
Load Load is too heavy. Reduce the load. —
Shatft is locked. Inspect the machine (motor). —
When any fault occurs, take an appropriate corrective
Others Operation panel display shows an error (e.g. E.OC1). action, then reset the inverter, and resume the 247

operation.
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5.5.2 Motor or machine is making abnormal acoustic noise

Refer
Check )
i Possible Cause Countermeasures to
points
page
Input )
. . . Take countermeasures against EMI. 38
signal Disturbance due to EMI when frequency command is
Parameter | given from analog input (terminal 2, 4). Increase the Pr. 74 Input filter time constant if steady 150
Setting operation cannot be performed due to EMI.
In the initial setting, Pr. 240 Soft-PWM operation selection is
. . . . enabled to change motor noise to an unoffending
No carrier frequency noises (metallic noises) are ] )
enerated complex tone. Therefore, no carrier frequency noises 146
g ' (metallic noises) are generated.
Set Pr. 240 = "0" to disable this function.
Set Pr. 31 to Pr: 36 (Frequency jump).
When it is desired to avoid resonance attributable to the
Resonance occurs. (output frequency) ) 82
natural frequency of a mechanical system, these
parameters allow resonant frequencies to be jumped.
Parameter Change Pr. 72 PWM frequency selection setting.
Settin Changing the PWM carrier frequency produces an effect
9 Resonance occurs. (carrier frequency) g. g q yPp . 146
on avoiding the resonance frequency of a mechanical
system or a motor.
Auto tuning is not performed under General-purpose ) )
. Perform offline auto tuning. 103
magnetic flux vector control.
To stabilize the measured value, change the proportional
band (Pr: 129) to a larger value, the integral time (P~ 130)
Gain adjustment during PID control is insufficient. to a slightly longer time, and the differential time (Pr. 134) 210
to a slightly shorter time.
Check the calibration of set point and measured value.
. Adjust machine/equipment so that there is no
Others Mechanical looseness . —
mechanical looseness.
Operating with output phase loss Check the motor wiring. —
Motor p 9 put p 9

Contact the motor manufacturer.
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5.5.3 Inverter generates abnormal noise
Refer
Check 5
i Possible Cause Countermeasures to
points
page
Fan cover was not correctly installed when a cooling fan
Fan Install a fan cover correctly. 272
was replaced.
5.5.4 Motor generates heat abnormally
Refer
Check 5
i Possible Cause Countermeasures to
points
page
Motor fan is not working Clean the motor fan.
Motor (Dust is accumulated.) Improve the environment.
Phase to phase insulation of the motor is insufficient. Check the insulation of the motor. —
Main ) Check the output voltage of the inverter.
L. The inverter output voltage (U, V, W) are unbalanced. ) . 267
Circuit Check the insulation of the motor.
Parameter o .
) The Pr. 71 Applied motor setting is wrong. Check the Pr. 71 Applied motor setting. 101
Setting
— Motor current is large. Refer to "5.5.11 Motor current is too large" 263
5.5.5 Motor rotates in the opposite direction
Refer
Check 5
i Possible Cause Countermeasures to
points
page
Main Phase sequence of output terminals U, V and W is Connect phase sequence of the output cables (terminal /s
Circuit incorrect. U, V, W) to the motor correctly
The start signals (forward rotation, reverse rotation) are | Check the wiring. (STF: forward rotation , STR: reverse 20
Input connected improperly. rotation)
. | Adjustment by the output frequency is improper during
signa
9 the reversible operation with Pr. 73 Analog input selection | Check the setting of Pr. 125, Pr. 126, C2 to C7. 150
setting.
Parameter | Pr 40 RUN key rotation direction selection setting is .
) . Check the Pr: 40 setting. 235
Setting | incorrect.
5.5.6 Speed greatly differs from the setting
Refer
Check .
i Possible Cause Countermeasures to
points
page
Input Frequency setting signal is incorrectly input. Measure the input signal level. —
. P . . . . Take countermeasures against EMI such as using
signal The input signal lines are affected by external noise. . . . ) . 38
shielded wires for input signal lines.
o ) Check the settings of Pr. 1 Maximum frequency, Pr. 2
Pr. 1, Pr. 2, Pr. 18, calibration parameter C2 to C7 settings o ) . 81
Parameter are IMbroper Minimum frequency, Pr. 18 High speed maximum frequency.
i .
Setting prop Check the calibration parameter C2 to C7 settings. 151
Pr. 31 to Pr. 36 (frequency jump) settings are improper. Narrow down the range of frequency jump. 82
Load Reduce the load weight. —
Parameter o . Set Pr. 22 Stallpr?vention operation level higher a.CCOI’ding
Setti Stall prevention is activated due to a heavy load. to the load. (Setting Pr. 22 too large may result in 77
ettin
9 frequent overcurrent trip (E.OCO).)
Motor Check the capacities of the inverter and the motor. —
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5.5.7 Acceleration/deceleration is not smooth

Refer
Check )
i Possible Cause Countermeasures to
points
page
Acceleration/deceleration time is too short. Increase acceleration/deceleration time. 94
Torque boost (Pr. 0, Pr. 46) setting is improper under V/F | Increase/decrease Pr. 0 Torque boost setting value by 71
control, so the stall prevention function is activated. 0.5% increments to the setting.
For V/F control, set Pr. 3 Base frequency and Pr. 47 Second $3
The base frequency does not match the motor V/F (base frequency).
characteristics. For General-purpose magnetic flux vector control, set Pr. 103
Parameter 84 Rated motorfreque.ncy.
. Reduce the load weight. —
Setting - - - -
. . . Set Pr. 22 Stall prevention operation level higher according
Stall prevention function is activated due to a heavy . .
load to the load. (Setting Pr. 22 too large may result in 77
' frequent overcurrent trip (E.OCO).)
Check the capacities of the inverter and the motor. —
If the frequency becomes unstable during regeneration
Regeneration avoidance operation is performed avoidance operation, decrease the setting of Pr. 886 224
Regeneration avoidance voltage gain.
5.5.8 Speed varies during operation
When the slip compensation is selected, the output frequency varies between 0 and 2Hz as with load fluctuates.
Refer
Check )
i Possible Cause Countermeasures to
points
page
Input . . . . .
X | Multi-speed command signal is chattering. Take countermeasures to suppress chattering. —
signa
Load Load varies during an operation. Select General-purpose magnetic flux vector control. 73
Frequency setting signal is varying. Check the frequency reference signal. —
Set filter to the analog input terminal using Pr. 74 Input 150
. . . filter time constant.
The frequency setting signal is affected by EMI. - -
Input Take countermeasures against EMI, such as using 18
signal shielded wires for input signal lines.
L . . Use terminal PC (terminal SD when source logic) as a
Malfunction is occurring due to the undesirable current . .
. . common terminal to prevent a malfunction caused by 23
generated when the transistor output unit is connected. .
undesirable current.
Pr. 80 Motor capacity setting is improper for the
capacities of the inverter and the motor for General- Check the Pr: 80 Motor capacity setting. 73
purpose magnetic flux vector control.
) ) Change the Pr: 19 Base frequency voltage setting (about
Fluctuation of power supply voltage is too large. 83
3%) under V/F control.
Parameter Disable automatic control functions, such as energy
Setting saving operation, fast-response current limit function,
. . . regeneration avoidance function, General-purpose
Hunting occurs by the generated vibration, for example, . . —
- . . magnetic flux vector control, and stall prevention.
when structural rigidity at load side is insufficient. . .
Adjust so that the control gain decreases and the level of
safety increases.
Change Pr. 72 PWM frequency selection setting. 146
Wiring length exceeds 30m when General-purpose . .
. . Perform offline auto tuning. 103
magnetic flux vector control is performed.
Others Adjust Pr. 0 Torque boost by increasing with 0.5% 71
Wiring length is too long for V/F control, and a voltage increments for low-speed operation.
drop occurs. Change to General-purpose magnetic flux vector 73
control.
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5.5.9 Operation mode is not changed properly
Refer
Check 5
i Possible Cause Countermeasures to
points
page
ot Check that the STF and STR signals are OFF.
. Start signal (STF or STR) is ON. When either is ON, the operation mode cannot be 163
signal
changed.
When Pr: 79 Operation mode selection setting is "0" (initial
value), the inverter is placed in the External operation mode
at input power ON. To switch to the PU operation mode,
Parameter Pr. 79 setting is improper. press o.n the operation panel (pr.ess when the 163
Setting parameter unit (FR-PU04/FR-PUQ7) is used) . At other
settings (1 to 4, 6, 7), the operation mode is limited
accordingly.
Operation mode and a writing device do not Check Pr: 79, Pr. 338, Pr. 339, Pr. 551, and select an 163,
correspond. operation mode suitable for the purpose. 174
5.5.10 Operation panel display is not operating
Refer
Check 5
i Possible Cause Countermeasures to
points
page
Main Check for the wiring and the installation.
L. Wiring or installation is improper. Make sure that the connector is fitted securely across 14
Circuit .
terminal P/+ to P1.
Main
Circuit . .
Power is not input. Input the power. 14
Control
Circuit
Check th tti f Pr. 551 PU mod. ti d
Command sources at the PU operation mode is not at ecxhe setling ot £ mode operation comman
p " h i | source selection.
ration panel.
:’ame er | the Opefa on pane (If parameter unit(FR-PU04/FR-PUO7) is connected 174
i N h i ispl
etting | ( Ione of the operation mode displays (et ) while Pr: 551 ="9999" (initial setting), all the operation
is lit.
Is lit) mode displays (gEs—ass &) turn OFF.)
5.5.11 Motor current is too large
Refer
Check X
i Possible Cause Countermeasures to
points
page
Torque boost (Pr. 0, Pr. 46) setting is improper under V/F | Increase/decrease Pr: 0 Torque boost setting value by 71
control, so the stall prevention function is activated. 0.5% increments to the setting.
Set rated frequency of the motor to Pr. 3 Base frequency.
. ) Use Pr: 19 Base frequency voltage to set the base voltage 83
V/F pattern is improper when V/F control is performed.
(e.g. rated motor voltage).
(Pr. 3, Pr. 14, Pr. 19) - -
Change Pr. 14 Load pattern selection according to the load $5
Parameter characteristic.
Setting Reduce the load weight. —
. o ) Set Pr. 22 Stall prevention operation level higher according
Stall prevention function is activated due to a heavy . .
load to the load. (Setting Pr. 22 too large may result in 77
’ frequent overcurrent trip (E.OCO).)
Check the capacities of the inverter and the motor. —
Auto tuning is not performed under General-purpose . .
Perform offline auto tuning. 103

magnetic flux vector control.
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7 Check first when you have some troubles

5.5.12 Speed does not accelerate

Refer
Check )
i Possible Cause Countermeasures to
points
page
. Check if the start command and the frequency
Start command and frequency command are chattering. —
command are correct.
Input The wiring length used for analog frequency command . ) ) ) .
X ) o ) Perform analog input bias/gain calibration. 151
signal is too long, and it is causing a voltage (current) drop.
. . Take countermeasures against EMI, such as using
Input signal lines are affected by external EMI. . . ) ) ) 38
shielded wires for input signal lines.
Check the settings of Pr. 1 Maximum frequency and Pr. 2
Pr. 1, Pr. 2, Pr. 18, calibration parameter C2 to C7 settings | Minimum frequency. If you want to run the motor at 120Hz 81
are improper. or higher, set Pr. 18 High speed maximum frequency.
Check the calibration parameter C2 to C7 settings. 151
Torque boost (Pr. 0, Pr. 46) setting is improper under V/F | Increase/decrease Pr. 0 Torque boost setting value by 7
control, so the stall prevention function is activated. 0.5% increments so that stall prevention does not occur.
Set rated frequency of the motor to Pr. 3 Base frequency.
. . Use Pr. 19 Base frequency voltage to set the base voltage 83
V/F pattern is improper when V/F control is performed.
(e.g. rated motor voltage).
Parameter | (Pr. 3, Pr. 14, Pr. 19) -
) Change Pr. 14 Load pattern selection according to the load
Setting - 85
characteristic.
Reduce the load weight. —
Set Pr. 22 Stall prevention operation level higher according
Stall prevention is activated due to a heavy load. to the load. (Setting Pr. 22 too large may result in 77
frequent overcurrent trip (E.OCO).)
Check the capacities of the inverter and the motor. —
Auto tuning is not performed under General-purpose
. 9 P pure Perform offline auto tuning. 103
magnetic flux vector control.
During PID control, output frequency is automatically controlled to make measured value = set point. 210
Main Brake resistor is connected between terminal P/+ and Connect an optional brake transistor (MRS type, MYS 30
Circuit P1 by mistake. type, FR-ABR) between terminal P/+ and PR.
5.5.13 Unable to write parameter setting
Refer
Check )
i Possible Cause Countermeasures to
points
page
L ) . ) Stop the operation.
Input Operation is being performed (signal STF or STR is o L
X When Pr. 77 ="0" (initial value), write is enabled only 159
signal ON). .
during a stop.
. . Choose the PU operation mode.
You are attempting to set the parameter in the External .
. Or, set Pr. 77 = "2" to enable parameter write regardless 159
operation mode. .
of the operation mode.
Parameter is disabled by the Pr. 77 Parameter write ) . )
Parameter ) ) Check Pr. 77 Parameter write selection setting. 159
Seti selection setting.
etiing Key lock is activated by the Pr. 161 Frequency setting/key | Check Pr. 161 Frequency setting/key lock operation selection 236
lock operation selection setting. setting.
Operation mode and a writing device do not Check Pr: 79, Pr. 338, Pr. 339, Pr. 551, and select an 163,
correspond. operation mode suitable for the purpose. 174
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PRECAUTIONS FOR
MAINTENANCE AND INSPECTION

This chapter provides the "PRECAUTIONS FOR MAINTENANCE
AND INSPECTION" of this product.
Always read the instructions before using the equipment

6.1 Inspection items..........coirieiiiiicc e 266 1
6.2 Measurement of main circuit voltages, currents and powers .. 274
2
3
4
5
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7 Inspection items

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/+ and N/- of the inverter is not more than 30VDC using a tester, etc.

6.1 Inspection items

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) Abnormal vibration, abnormal noise

(5) Abnormal overheat, 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. Check and tighten them.
Tighten them according to the specified tightening torque (Refer to page 17).

(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 items \%

6.1.3 Daily and periodic inspection

Interval
Area of ) L —— Corrective Action at |Customer's
i Inspection Item Description ) Periodic
Inspection Daily 2 Alarm Occurrence Check
%
Surrounding Check the surrounding air temperature, )
. o ) S ©) Improve environment
environment humidity, dirt, corrosive gas, oil mist, etc.
Check alarm location and
General |Overall unit Check for unusual vibration and noise. O .
retighten
Check that the main circuit voltages are
Power supply voltage O Inspect the power supply
normal.*1
1) Check with megger (across main circuit
M . W gger ( I ) red! O Contact the manufacturer
terminals and earth (ground) terminal).
General (2) Check for loose screws and bolts. @] 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
S . . O Contact the manufacturer
deterioration (crack, discoloration, etc.)
L Stop the device and
Main circuit | Terminal block Check for damage. O P
contact the manufacturer.
(1) Check for liquid leakage. O Contact the manufacturer
2) Check f f I jecti
. . (2) Check for safety valve projection and Contact the manufacturer
Smoothing aluminum bulge.
electrolytic capacitor | (3) Visual check and judge by the life check
of the main circuit capacitor (Refer to O
page 268)
Check that the operation is normal and no
Relay ) P O Contact the manufacturer
chatter is heard.
(1) Check that the output voltages across
phases with the inverter operated alone is O Contact the manufacturer
. balanced
Operation check . . .
(2) Check that no fault is found in protective
and display circuits in a sequence O Contact the manufacturer
Control protective operation test.
circuit, (1) Check for unusual odor and o Stop the device and
Protective Overall discoloration. contact the manufacturer.
circuit s (2) Check for serious rust development Contact the manufacturer
]
5 1) Check for liquid leakage in a capacitor
o |Aluminum M d ) 9 P @) Contact the manufacturer
£ ) and deformation trance
© |electrolytic ) . .
o capacitor (2) Visual check and judge by the life check
P of the main circuit capacitor (Refer to O
page 268)
(1) Check for unusual vibration and noise. O Replace the fan
) Cooling fan (2) Check for loose screws and bolts O Retighten
Cooling (3) Check for stain O Clean
system
. (1) Check for clogging O Clean
Heatsink
(2) Check for stain O Clean
o (1) Check that display is normal. O Contact the manufacturer
Indication .
. (2) Check for stain O Clean
Display Stop the devi d
op the device an
Meter Check that reading is normal O P
contact the manufacturer.
. Check for vibration and abnormal increase Stop the device and
Load motor |Operation check . . . O
in operation noise contact the manufacturer.

*]  Itis recommended to install a device to monitor voltage for checking the power supply voltage to the inverter.

*2  One to two years of periodic inspection cycle is recommended. However, it differs according to the installation environment.

Consult us for periodic inspection.
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7 Inspection items

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 and each parts of the inrush
current limit circuit is near to give an indication of replacement time.
The life alarm output can be used as a guideline for life judgement.

Parts Judgement Level
Main circuit capacitor 85% of the initial capacity
Control circuit capacitor Estimated remaining life 10%

Estimated remaining life 10%
(Power ON: 100,000 times left)
Cooling fan Less than 50% of the predetermined speed

POINT
| Refer to page 227 to perform the life check of the inverter parts.

Inrush current limit circuit
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Inspection items \%

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 1009 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.
AR NOTE

:,‘ ! .,: 1. Before measurement, check that the smoothing capacitor is discharged.

St 2. At the time of discontinuity, the measured value is almost c0. When there is an instantaneous continuity, due to the
smoothing capacitor, the tester may not indicate c0. At the time of continuity, the measured value is several to
several tens-of ohms depending on the module type, circuit tester type, etc. If all measured values are almost the
same, the modules are without faulit.

<Module device numbers and terminals to be checked>

Tester Polarity | ,, ured Tester Polarity Measured
® | 6 Value ® | 6 Value Converter module PO/+ Inverter module
o4 | RILT | P/ Discontinuity| | R/LT | Ni—_|Continuity ;
P/ inui — i inui | |
5 o + | R/L1 C'ontlnullty. N/ R/L1 Dlscc')ntllnwty 'p1| D2| D3
gg D2 S/L2 | P/+ |Discontinuity D5 S/L2 | N/- |Continuity
§g P/+ | S/L2 |Continuity N/- | S/L2 |Discontinuity RIL1IO—¢
© T/L3* | P/+ |Discontinuity T/L3* | N/- |Continuity
D3 — D6+ - —
P/+ | T/L3* |Continuity N/~ | T/L3+ | Discontinuity | S/L2O
U P/+ |Discontinuity U N/- | Continuity
TR1 — TR4 - —— T/L3O
P/+ U |Continuity N/- U |Discontinuity
%% TR3 \% P/+ Discc')nti.nuity TR6 \% N/- C.ontinu'ity. | |
Eg P/+ V  |Continuity N/- V | Discontinuity 1 D4| D5/ D6] .
- w P/+ |Discontinuity w N/- | Continuity ! |
TR5 . TR2 - T -
P/+ W | Continuity N/- W | Discontinuity

(Assumes the use of an analog meter.)
* T/L3, D3 and D6 are only for the three-phase power input specification models.

@Single-phase 100V class
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7 Inspection items

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.

-=~.. NOTE

:, ' ,: Do not use solvent, such as acetone, benzene, toluene and alcohol, as these will cause the inverter surface paint to peel off.
The display, etc. of the operation panel and parameter unit (FR-PU04/FR-PU07) are vulnerable to detergent and alcohol.
Therefore, avoid using them for cleaning.

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.

Standard Replacement L.
Part Name Description
Interval *1
Cooling fan 10 years Replace (as required)
Main circuit smoothing .
. 10 years *2 Replace (as required)
capacitor
On-board smoothing i
. 10 years Replace the board (as required)
capacitor
Relays — as required

*]  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

.~=-.. NOTE

* .

'\. ) '." IFor parts replacement, consult the nearest Mitsubishi FA Center.

(1) Cooling fan

The replacement interval of the cooling fan used for cooling the parts generating heat such as the main circuit semiconductor
is greatly affected by the surrounding air temperature. When unusual noise and/or vibration is noticed during inspection, the
cooling fan must be replaced immediately.

~=-.. NOTE

.

-
e,

.. ® _." |For parts replacement, consult the nearest Mitsubishi FA Center.

Inverter Type Fan Type Units
FR-D720-070 to 165
FR-D740-036 to 080 MMF-06F24ES-RP1 BKO-CA1638H01 1

FR-D720S-070 and 100
FR-D720-238, 318
FR-D740-120, 160

The FR-D720-042 or less, FR-D740-022 or less, FR-D720S-008 to 042, FR-D710W-008 to 042
are not provided with a cooling fan.

MMF-06F24ES-RP1 BKO-CA1638H01 2
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NOILO3dSNI ANV FONVNILNIVIA 104 SNOILNVOFdd u

®Removal

1) Push the hooks from above and remove the fan

cover.

FR-D720-238 or more

FR-D720-165 or less

FR-D740-120 or more

FR-D740-080 or less

TS

=N

—
===

i

(7

==

107

FR-D720S-070 and 100

2) Disconnect the fan connectors.

3) Remove the fan.

FR-D720-238 or more

FR-D720-165 or less

FR-D740-120 or more

FR-D740-080 or less

ZY Fan cover

Fan cover

FR-D720S-070 and 100

Fan connector

Fan connector

D740-160

Example for FR

D740-036

Example for FR
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7/ Inspection items

®Reinstallation
1) After confirming the orientation of the fan, reinstall
the fan so that the arrow on the left of "AIR FLOW"

faces up. TAR FLOﬂ

<Fan side face>

2) Reconnect the fan connectors.
3) When wiring, use care to avoid the cables being caught by the fan.

FR-D720-165 or less FR-D720-238 or more
FR-D740-080 or less FR-D740-120 or more
FR-D720S-070 and 100 ;

[
u
— "
u;
I

4) Reinstall the fan cover.

FR-D720-165 or less
FR-D740-080 or less
FR-D720S-070 and 100

FR-D720-238 or more
FR-D740-120 or more

2. Insert hooks until
you hear a click
sound.

2. Insert hooks until you
hear a click sound.

1. Insert hooks

1. Insert hooks into holes.

into holes.

Example for FR-D740-160
Example for FR-D740-036 xampie for

~=-.. NOTE
:, ' ,: « Installing the fan in the opposite air flow direction can cause the inverter life to be shorter.

)
*==* |+ Prevent the cable from being caught when installing a fan.
* Switch the power off before replacing fans. Since the inverter circuits are charged with voltage even after
power off, replace fans only when the inverter cover is on the inverter to prevent an electric shock

accident.
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(2) Smoothing capacitors

A large-capacity aluminum electrolytic capacitor is used for smoothing in the main circuit DC section, and an aluminum

electrolytic capacitor is used for stabilizing the control power in the control circuit. Their characteristics are deteriorated by the

adverse effects of ripple currents, etc. The replacement intervals greatly vary with the surrounding air temperature and

operating conditions. When the inverter is operated in air-conditioned and normal environment conditions, replace the

capacitors about every 10 years.

When a certain period of time has elapsed, the capacitors will deteriorate more rapidly. Check the capacitors at least every

year (less than six months if the life will be expired soon).

The appearance criteria for inspection are as follows:

1) Case: Check the side and bottom faces for expansion

2) Sealing plate: Check for remarkable warp and extreme crack.

3) Check for external crack, discoloration, liquid leakage, etc. Judge that the capacitor has reached its life when the
measured capacitance of the capacitor reduced below 80% of the rating.

POINT
| Refer to page 227 to perform the life check of the main circuit capacitor.

(3) Relays
To prevent a contact fault, etc., relays must be replaced according to the cumulative number of switching times (switching life).
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7 Measurement of main circuit voltages, currents and powers

6.2 Measurement of main circuit voltages, currents and powers

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.
To measure and display the output voltage and output current of the inverter, it is recommended to use the terminal AM
output function of the inverter.

Three-phase power input

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

Input current

/M\\ /M\ /M\ Output current
YRR

Single-phase power input

Inverter

S

» To the motor

L

{ : Moving-iron type

Three-phase
power supply

@ : Electrodynamometer type

+ 4 4 T t 1 4 (51 Moving-coil type
Instrument types 5{: { @ @ {1} @ B+ @ Rectifier type

* At, As, Vt, Vs, W12, W13 are only for the three-phase power input specification models.

Examples of Measuring Points and Instruments
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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

R/L1 and S/L2
S/L2 and T/L3
T/L3 and R/L1 #4

Moving-iron type AC
voltmeter

Commercial power supply
Within permissible AC voltage fluctuation (Refer to
page 280)

Power supply side
current
11

R/L1, S/L2, T/L3 line
current =4

Moving-iron type AC
ammeter

Power supply side
power
P1

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

S/L2 and T/L3,

T/L3 and R/L1 *4

Electrodynamic type single-
phase wattmeter

P1=W11+W12+W13 (3-wattmeter method)

Power supply side

Calculate after measuring power supply voltage, power

supply side current and power supply side power.

[Three-phase power supply]

[Single-phase power supply]

power factor
Pf1 Pfi = — 1 100 % P = —21_ 4100 %
J3Vix Iy Vixl

Rectifier type AC voltage
Output side voltage Across Uand V, Vand W meter *1 Difference between the phases is within 1% of the
V2 and W and U (moving-iron type cannot maximum output voltage.

measure)
Output side current . Moving-iron type AC Difference between the phases is 10% or lower of

U, V and W line currents .

12 ammeter *2 the rated inverter current.

Output side power
P2

U, V, W and
UandV,Vand W

Electrodynamic type single-
phase wattmeter

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

Output side power
factor
Pf2

Calculate in similar manner to power supply side power factor.

Pf P

- J3Vax Iz

—2 100 %

Converter output

Across P/+ and N/-

Moving-coil type
(such as tester)

Inverter LED display is lit. 1.35 x V1

Frequency setting Across 2(+) and 5
) 0 to 10VDC, 4 to 20mADC
signal Across 4(+) and 5
Frequency settin Moving-coil type "5"is
quency setiing Across 10(+) and 5 ving-colttyp 5.2VDC !
power supply (tester and such may be common.
Frequency meter used) Approx. 10VDC at maximum
. Across AM(+) and 5 . . .
signal (internal resistance 50kQ or | frequency (without frequency meter)
. more) When open .
Start signal Across SD and STF, STR, "SD" is
) 20 to 30vDC
Select signal RH, RM, or RL(+) common.
ON voltage: 1V or less
Continuity check *3
Fault signal Across A and C Moving-coil type <Normal> <Fault>
ult si
g Across B and C (such as tester) Across Aand C  Discontinuity Continuity
Across B and C Continuity Discontinuity

*1  Use an FFT to measure the output voltage accurately. An FA 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. In this case, use an approximate-effective value type.

*3  When the setting of Pr. 192 4,B,C terminal function selection is positive logic

*4  T/L3 is only for the three-phase power input specification models.
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7 Measurement of main circuit voltages, currents and powers

6.2.1 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 process 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] [Measurement conditions]
Constant-torque (100%) load, note that 60Hz or  Constant-torque (100%) load, note that 60Hz or
more should be constantly output 3.7kW, 4-pole  more should be constantly output 3.7kW, 4-pole

motor, value indicated in 3-wattmeter method is 100%. motor, value indicated in 3-wattmeter method is 100%.
% 0/0
120 1204 A\K
o2 o) A\ A
M ——X,
100+ gfi/z_% X 100- 5—oxi§&57—éx’
2~
804 X 3-wattmeter method (Electro-dynamometer type) 804 X 3-wattmeter method (Electro-dynamometer type)
@ 2-wattmeter method (Electro-dynamometer type) @ 2-wattmeter method (Electro-dynamometer type)
O Clip AC power meter O Clip AC power meter
(For balanced three-phase load) (For balanced three-phase load)
609 A Clamp-on wattmeter 601 A Clamp-on wattmeter
(Hall device power arithmetic type) (Hall device power arithmetic type)
T T T T T T T T T T T T T
0 20 40 60 80 100120Hz 0 20 40 60 80 100120Hz
Example of Example of
Measuring Inverter Input Power Measuring Inverter Output Power

6.2.2 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 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.)

276



Measurement of main circuit voltages, currents and powers \?

6.2.3 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.

Since current on the inverter input side tends to be unbalanced, measurement of three phases is recommended. Correct value
can not be obtained by measuring only one or two phases. On the other hand, the unbalanced ratio of each phase of the output
side current should 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.
Examples of process value differences produced by different measuring meters are 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+ Clip AC power meter 120F _
Moving-iron Clip AC power meter
100 P S joo Movingontype /.
80 - Ty — 80 - \
Clamp-on Clamp meter
wattmeter current
60 - 60 "measurement
Clamp meter ~ Clamp-on
wattmeter current measurement
| | | L | L
0 20 40 60Hz 0 20 40 60Hz
Example of measuring inverter input current Example of measuring inverter output current

6.2.4 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.

6.2.5 Measurement of inverter input power factor

Calculate using effective power and apparent power. A power-factor meter can not indicate an exact value.

Effective power
Apparent power
3-phase input power found by 3-wattmeter method

Total power factor of the inverter

«/?_: x V (power supply voltage) x | (input current effective value)
6.2.6 Measurement of converter output voltage (across terminals P and N)

The output voltage of the converter is developed across terminals P and N and can be measured with a moving-coil type
meter (tester). Although the voltage varies according to the power supply voltage, approximately 270VDC to 300VDC
(540VDC to 600VDC for the 400V class) is output when no load is connected and voltage decreases during driving load
operation.
When energy is regenerated from the motor during deceleration, for example, the converter output voltage rises to nearly
400VDC to 450VDC (800VDC to 900VDC for the 400V class) maximum.

PRECAUTIONS FOR MAINTENANCE AND INSPECTION
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7 Measurement of main circuit voltages, currents and powers

6.2.7 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.)

Motor
Power 8 v 111:::‘;@
supply TIL3 A GREEEE 3
500VDC
megger m Inverter
S

1

Earth (Ground)
DA NOTE

:, ' ,: * 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.

6.2.8 Pressure test

Do not conduct a pressure test. Deterioration may occur.
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7 / SPECIFICATIONS

This chapter provides the "SPECIFICATIONS" of this product.
Always read the instructions before using the equipment
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7’/ Rating

7.1 Rating

® Three-phase 200V power supply

Model FR-D720-C1-NA 008 014 025 042 070 100 165 238 318
) . 0.1 0.2 0.4 0.75 1.5 22 3.7 5.5 7.5
Applicable motor capacity (kW (HP))x1
(1/8) (174) (172) (1 2) (3) ®) (7.5) (10)
Rated capacity (kVA)=2 0.3 0.6 1.0 1.7 2.8 4.0 6.6 9.5 12.7
§_ Rated current (A) 0.8 1.4 25 4.2 7.0 10.0 16.5 23.8 31.8
g Overload current rating+3 150% 60s, 200% 0.5s (inverse-time characteristics)
Voltage=4 Three-phase 200 to 240V
_: Rated input AC voltage/frequency Three-phase 200 to 240V 50Hz/60Hz
2 | Permissible AC voltage fluctuation 170 to 264V 50Hz/60Hz
g Permissible frequency fluctuation +5%
ﬂ%_ Power supply capacity (kVA)=5 0.4 0.7 1.2 21 4.0 5.5 9.0 12.0 17.0
Protective structure (JEM1030) Enclosed type (IP20)
Cooling system Self-cooling Forced air cooling
Approximate mass (kg (Ibs)) 0.5 0.5 0.8 1.0 1.4 1.4 1.8 3.6 3.6
(1.1) (1.1) (1.76) (2.2) (3.09) (3.09) (3.97) (7.94) (7.94)

©® Three-phase 400V power supply

Model FR-D740-C1-NA 012 022 036 050 080 120 160
Applicable motor capacity (kW (HP))1 04 0.75 15 2.2 3.7 53 75
(1/2) (1 2) (3) 5) (7.5) (10)
Rated capacity (kVA)=2 0.9 1.7 2.7 3.8 6.1 9.1 12.2
§_ Rated current (A) 1.2 2.2 3.6 5.0 8.0 12.0 16.0
g Overload current rating=3 150% 60s, 200% 0.5s (inverse-time characteristics)
Voltage=4 Three-phase 380 to 480V
_Z Rated input AC voltage/frequency Three-phase 380 to 480V 50Hz/60Hz
2 | Permissible AC voltage fluctuation 325 to 528V 50Hz/60Hz
g Permissible frequency fluctuation +5%
Og_ Power supply capacity (kVA)=5 1.5 2.5 4.5 5.5 9.5 12.0 17.0
Protective structure (JEM1030) Enclosed type (IP20)
Cooling system Self-cooling Forced air cooling
) 1.3 1.3 1.4 1.5 1.5 3.3 3.3
Approximate mass (kg (lbs))
(2.87) (2.87) (3.09) (3.31) (3.31) (7.28) (7.28)

*]
*2
*3

*4

*5

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 230V for three-phase 200V class and 440V for three-phase 400V class.

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 «/5 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).
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® Single-phase 200V power supply

Model FR-D720S-[1-NA 008 014 025 042 070 100
Applicable motor capacity (kW (HP))1 01 0-2 04 075 15 2.2
(1/8) (1/4) (1/2) (1) (2) (3)
Rated capacity (kVA)=2 0.3 0.6 1.0 1.7 2.8 4.0
§_ Rated current (A) 0.8 1.4 2.5 4.2 7.0 10.0
g Overload current rating=3 150% 60s, 200% 0.5s (inverse-time characteristics)
Voltagex4 Three-phase 200 to 240V
= Rated input AC voltage/frequency Single-phase 200 to 240V 50Hz/60Hz
& | Permissible AC voltage fluctuation 170 to 264V 50Hz/60Hz
g Permissible frequency fluctuation +5%
ﬂg_ Power supply capacity (kVA)x=5 0.5 0.9 1.5 2.3 4.0 5.2
Protective structure (JEM1030) Enclosed type (IP20)
Cooling system Self-cooling Forced air cooling
femeiee et (55 0.5 0.5 0.9 1.1 15 2.0
(1.1) (1.1) (1.98) | (2.43) | (3.31) | (4.41)

® Single-phase 100V power supply

Model FR-D710W-[1-NA 008 014 025 042
Applicable motor capacity (kW (HP))1 01 0-2 04 075
(1/8) (1/4) (1/2) (1)
Rated capacity (kVA)=2 0.3 0.6 1.0 1.7
= | Rated current (A) 0.8 1.4 25 4.2
g— . 150% 60s, 200% 0.5s
o) Overload current rating=3 . . .
(inverse-time characteristics)
Voltage Three-phase 200 to 230V+x6, 7
= Rated input AC voltage/frequency Single-phase 100 to 115V 50Hz/60Hz
2 | Permissible AC voltage fluctuation 90 to 132V 50Hz/60Hz
g Permissible frequency fluctuation +5%
0%_ Power supply capacity (kVA)=5 0.5 0.9 1.5 2.5
Protective structure (JEM1030) Enclosed type (IP20)
Cooling system Self-cooling
. 0.6 0.7 0.9 1.4
Approximate mass (kg (lbs))
(1.32) (1.54) (1.98) (3.09)

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

*2  The rated output capacity indicated assumes that the output voltage is 230V.

*3  The % value of the overload current rating indicated is the ratio of the overload current to the inverter's rated output current. For repeated duty, allow time for
the inverter and motor to return to or below the temperatures under 100% load. If the automatic restart after instantaneous power failure function (Pr. 57) or
power failure stop function (Pr. 261) is set and power supply voltage is low while load becomes bigger, the bus voltage decreases to power failure detection
level and load of 100% or more may not be available.

x4 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 Jf that of the power supply.

x5 The power supply capacity varies with the value of the power supply side inverter impedance (including those of the input reactor and cables).

*6  For single-phase 100V power input model, the maximum output voltage is twice the amount of the power supply voltage and cannot be exceeded.

*7  For single-phase 100V power input model, output voltage decreases 10 to 15% approximately by applying motor load. The load must be reduced for an
operation with a general-purpose motor.

SPECIFICATIONS
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7’/ Common specifications

7.2 Common specifications

Control specifications

Control method

Soft-PWM control/high carrier frequency PWM control (V/F control, General-purpose magnetic flux vector control,
Optimum excitation control can be selected)

Output frequency range

0.2 to 400Hz

0.06Hz/60Hz (terminal2, 4: 0 to 1T0V/10bit)
Frequency setting |Analog input 0.12Hz/60Hz (terminal2, 4: 0 to 5V/9bit)
resolution 0.06Hz/60Hz (terminal4: 0 to 20mA/10bit)
Digital input 0.01Hz
Frequency Analog input Within £1% of the max. output frequency (25°C +10°C)
accuracy Digital input Within 0.01% of the set output frequency

Voltage/frequency c

haracteristics

Base frequency can be set from 0 to 400Hz. Constant torque/variable torque pattern can be selected

Starting torque

150% or more (at 1Hz)...when General-purpose magnetic flux vector control and slip compensation is set

Torque boost

Manual torque boost

Acceleration/deceleration time setting

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

Braking torque

FR-D720-008 and 014, FR-D720S-008 and 014, FR-D710W-008 and 014 ... 150%,
FR-D720-025 and 042, FR-D740-012 and 022, FR-D720S-025 and 042, FR-D710W-025 and 042 ... 100%,

Regenerativexl \rp 1750 070, FR-D740-036, FR-D720S-070 ... 50%,
FR-D720-100 or more, FR-D740-050 or more, FR-D720S-100 ... 20%
Eg‘l(reuectlon Operation frequency (0 to 120Hz), operation time (0 to 10s), operation voltage (0 to 30%) variable

Stall prevention operation level

Operation current level can be set (0 to 200% adjustable), whether to use the function or not can be selected

Operation specifications

Two points

Frequency setting |Analog input Terminal 2: 0 to 10V, 0 to 5V can be selected
signal Terminal 4: 0 to 10V, 0 to 5V, 4 to 20mA can be selected
Digital input Entered from operation panel and parameter unit. Frequency setting increments is selectable
Start signal Forward and reverse rotation or start signal automatic self-holding input (3-wire input) can be selected.
Five points
You can select from among multi-speed selection, remote setting, second function selection, terminal 4 input
Input signal selection, JOG operation selection, PID control valid terminal, external thermal input, PU-External operation

switchover, V/F switchover, output stop, start self-holding selection, forward rotation, reverse rotation command,
inverter reset, PU-NET operation switchover, External-NET operation switchover, command source switchover,
inverter operation enable signal, and PU operation external interlock

Operational functions

Maximum/minimum frequency setting, frequency jump operation, external thermal relay input selection, automatic
restart after instantaneous power failure operation, forward/reverse rotation prevention, remote setting, second
function, multi-speed operation, regeneration avoidance, slip compensation, operation mode selection, offline auto
tuning function, PID control, computer link operation (RS-485), Optimum excitation control, power failure stop, speed
smoothing control, Modbus-RTU

Output signal

Open collector
output

One point

points

Relay output

One point

Operating status

You can select from among inverter operation, up-to-frequency, overload alarm, output frequency detection,
regenerative brake prealarm, electronic thermal relay function prealarm, inverter operation ready, output current
detection, zero current detection, PID lower limit, PID upper limit, PID forward/reverse rotation output, fan alarm+3,
heatsink overheat pre-alarm, deceleration at an instantaneous power failure, PID control activated, PID output
interruption, during retry, life alarm, current average value monitor, remote output, alarm output, fault output, fault
output 3, and maintenance timer alarm

For meter
Output points

Output signal

Analog output

0 to 10VDC: one point

For meter

You can select from among output frequency, output current (steady), output voltage, frequency setting, converter
output voltage, regenerative brake duty, electronic thermal relay function load factor, output current peak value,
converter output voltage peak value, reference voltage output, motor load factor, PID set point, PID measured value,
SUtp% povx(/:er, PID deviation, motor thermal load factor, inverter thermal load factor

to 10VD!

Indication

Operation panel

Parameter unit

Operating status

You can select from among output frequency, output current (steady), output voltage, frequency setting, cumulative
energization time, actual operation time, converter output voltage, regenerative brake duty, electronic thermal relay
function load factor, output current peak value, converter output voltage peak value, motor load factor, PID set point,
PID measured value, PID deviation, inverter 1/O terminal monitor, output power, cumulative power, motor thermal load
factor, inverter thermal load factor, PTC thermistor resistance.

(FR-PU07)

Fault definition

Fault definition is displayed when the fault occurs and the past 8 fault definitions (output voltage/current/frequency/
cumulative energization time right before the fault occurs) are stored

Additional display

Operating status

Not used

by the parameter

Fault definition

Output voltage/current/frequency/cumulative energization time immediately before the fault occurs

unit (FR-PUQ4/FR- [Interactive Function (help) for operation guide
PU07) only guidance p)for op 9
Overcurrent during acceleration, overcurrent during constant speed, overcurrent during deceleration, overvoltage
) during acceleration, overvoltage during constant speed, overvoltage during deceleration, inverter protection thermal
Protective operation, motor protection thermal operation, heatsink overheat, input phase loss*5 *6, output side earth (ground)
Protective/warnin functions fault overcurrent at start+5, output phase loss, external thermal relay operation *5, PTC thermistor operation=35,
A 9 parameter error, PU disconnection, retry count excess *5, CPU fault, brake transistor alarm, inrush resistance
function overheat, analog input error, stall prevention operation, output current detection value exceeded *5, safety circuit fault
Warning Fan alarm+3, overcurrent stall prevention, overvoltage stall prevention, PU stop, parameter write error, regenerative
e brake prealarm *5, electronic thermal relay function prealarm, maintenance output *5, undervoltage, operation panel
lock, password locked, inverter reset, safety stop
‘€ [Surrounding air temperature -10°C to +50°C (14°F to 122°F) maximum (non-freezing) *4
g Ambient humidity 90%RH or less (non-condensing)
5 Storage temperature+2 -20°C to +65°C (-4°F to 149°F)
E Atmosphere Indoors (without corrosive gas, flammable gas, oil mist, dust and dirt etc.)
ch Altitude/vibration Maximum 1000m (3280.80 feet) above sea level, 5.9m/s 2 or less at 10 to 55Hz (directions of X, Y, Z axes)
x1  The braking torque indicated is a short-duration average torque (which varies with motor loss) when the motor alone is decelerated from 60Hz in the
shortest time and is not a continuous regenerative torque. When the motor is decelerated from the frequency higher than the base frequency, the average
deceleration torque will reduce. Since the inverter does not contain a brake resistor, use the optional brake resistor when regenerative energy is large. A
brake unit (FR-BU2) may also be used.
*2  Temperatures applicable for a short time, e.g. in transit.
%3 As the FR-D720-042 or less, FR-D740-022 or less, FR-D720S-042 or less, FR-D710W-042 or less are not provided with the cooling fan, this alarm does not function.
*4  When using the inverters at the surrounding air temperature of 40°C (104°F) or less, the inverters can be installed closely attached (Ocm clearance).
*5  This protective function does not function in the initial status.
*6  This protective function is available with the three-phase power input specification model only.
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7.3 Outline dimension drawings

®FR-D720-008 to 042
®FR-D720S-008 to 042
®FR-D710W-008 to 025

S
S
w0
<
o
1-¢5 hole E
gl g
NI
e} [ee)
- &
Rating 71
plalte -7 E
D ——
&N ik =—— |]
5(0.20) g 4(0.16)
T N
56(2.20) % D1
D
68(2.68)
Inverter Type D D1
FR-D720-008, 014
HA'ATEERE FR-D720S-008, 014 80.5 (3.17) 10 (0.39)
—l FR-D710W-008
== FR-D710W-014 110.5 (4.35) 10 (0.39)
0 0 FR-D720-025 112.5 (4.43) 42 (1.65)
e FR-D720-042 1325 (5.22) 62 (2.44)
SR FR-D7208-025
FR.D710W-025 142.5 (5.61) 42 (1.65)
FR-D720S-042 162.5 (6.40) 62 (2.44)
(Unit: mm (inches))
®FR-D720-070 to 165
®FR-D740-012 to 080
®FR-D720S-070
OFR-D710W-042
S
S
n
ﬁ ‘ ————
| _FAN:_
2-¢5 hole ! [
g = :
A
e & -
- = Rating (00000000) 5
1
— plate {
| 9 =11
5(0.20) ‘ g 5(0.20)_||
w1 = D1
w D (72)
* FR-D740-012, 022 and FR-D710W-042 are not provided with the cooling fan. %
Inverter Type w W1 D D1 E
FR-D720-070, 100 (&)
FR.D740-036 135.5 (5.34) | 60 (2.36) =
FR-D740-012, 022 129.5 (5.10) | 54 (2.13) G
FR-D740-050 108 (4.25) | 96(3.78) |, . . 6.12) w
FR-D720S-070 oA 60 (2.36) o
FR-D740-080 165.5 (6.52) n
FR-D710W-042 1495 (5.89)| 54 (2.13)
2l FR-D720-165 170 (6.69) | 158 (6.22) | 142.5 (5.61) | 66.5 (2.62) 7
(Unit: mm (inches))
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7 Outline dimension drawings

®FR-D720S-100
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Outline dimension drawings X

e®Parameter unit (option) (FR-PUQ7)

<Outline drawing> <Panel cut dimension drawing>
25.05 (0.97)
(14.2 (0.56)) / (11.45 (0.45))
83 (3.27) S
[te} ; 1, 40 (1.57) ' 40 (1.57) .
~ S i :

— &l -1 d i

o e : 1 - = ' Air-bleeding

L] I

[D E = 5 | 4-R1

D o I B Sl 3 : -~
g [|=e=rE oy
8 ® 2 g | | &
- @ © 5 8 | s

©F @ Mm 4 1 i

OJOXO), I

e

T § 265 265 ?I;?f‘tht'med th of the installati
‘ective depth of e Installation
[ | (1:04)  (1.04) screws hole 5.0 (0.2))
[ 1 M3 screw *2

.

80.3 (3.16)
*]  When installing the FR-PUO7 on the enclosure, etc., remove screws or fix the screws to the FR-PUO7 with M3 nuts.
*2  Select the installation screw whose length will not exceed the effective depth of the installation screw hole.
(Unit: mm (inches))

e®Enclosure surface operation panel (option) (FR-PAQ07)

<Outline drawing> <Panel cut dimension drawing>
68 (2.68) 22 (0.87)
T 20
RUN  MON I~ ;
Hz <o oo 2 | ‘,j:i,}
- A B = L@TH* iﬂ{*
R g Sy el
e me | - e
e f\\ © |
J @ ® |
@ 59 (2.32)
i | 2-M3 screw

24 (0.94)

(Unit: mm (inches))
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APPENDIX

This chapter provides the "APPENDIX" of this product.
Always read the instructions before using the equipment.
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Appendix1 Index
Numerics E
15-speed selection (combination with three speeds RL, RM, Earth (ground) fault detection at start (Pr. 249)................... 144
RH)(REX Signal) .......ccccooiiieiiieiiiieeeceeee 87,111 Easy operation mode setting (easy setting mode) ............... 52
Electronic thermal O/L relay pre-alarm (TH).................. 98, 250
A Electronic thermal O/L relay pre-alarm (THP signal).... 98, 117
Acceleration time, deceleration time setting (Pr. 7, Pr. 8, Pr. Electronic Thermal Relay Function Load Factor................. 126

20, Pr. 21, Pr. 44, Pr.45) .o

Acceleration/deceleration pattern (Pr. 29)
Actual operation time ...............ccoooviiieie
Alarm output (LF signal)..........cccooooevireininnne.
Analog input fault (E.AIE)...........ccooooiiiieieeeeece
Analog input selection(Pr. 73, Pr. 267) .......c.cccccoeveunn.
Applied motor (Pr. 71, Pr. 450)........ccccccoveivieiieiieeeen,
Automatic restart after instantaneous power failure/flying start

(Pr. 30, Pr. 57, Pr. 58, Pr. 96, Pr. 162, Pr. 165, Pr. 298, Pr.

299, Pr.B11). e 134
Avoid mechanical resonance points (frequency jumps) (Pr. 31
£O P 36) oo 82

B
Base frequency, voltage (Pr. 3, Pr. 19, Pr. 47)......c.cccc.coc...... 83
Basic operation (factory setting)..........cococevvveviniiniiieen 51
Bias and gain of frequency setting voltage (current) (Pr. 125,
Pr. 126, Pr. 241, C2 (Pr. 902) to C7 (Pr. 905))................ 151
Brake transistor alarm detection (E.BE) ............cccooeurnnee. 254
Buzzer control (Pr. 990)..........c.cccoviveiiiiieeeieeeee e 239

C
Cables and wiring length ............cccoooviieiniiice e 17

Change the parameter setting value.................ccccccoceeeeenn.
Changing the control logic............cccccccoeieveiieien.
Checking the inverter and converter modules
ClEANING ...t
Command source switchover (turning ON X67 makes Pr. 338

and Pr. 339 commands valid) (X67 signal) .............. 111, 174
Communication EEPROM write selection (Pr. 342) ........... 185
Condition selection of function validity by second function

selection signal (RT signal)..........cccocoeviieiniiniinceeee 114
Connection of a DC reactor (FR-HEL).............cccccoeveivennan. 34
Connection of a dedicated external brake resistor

(FRABR) ..o 30
Connection of the brake unit (FR-BU2).............ccccoceevveienane. 32

Connection of the high power factor converter (FR-HC)......33
Connection of the power regeneration common converter

Control circuit terminal...........
Converter Output Voltage
Converter output voltage peak value................cccccoooeennenn.
Cooling fan operation selection (Pr. 244)
Cooling system types for inverter panel
CPU fault (E.CPU)......ccoiiceiieee e

Cumulative energization time ..............cccoooeviiiiiiice,

Cumulative POWET ..........c.ocoiiviiiiiieeeeeeeeee e

Current average value monitor signal (Pr. 555 to Pr. 557) 232
Current average value monitor signal (Y93 signal).....117, 232

D

Daily and periodic inspection...............ccccooeoiviiiiiiiiicie. 267
Daily iNSPeCHioN.........c.ooieiiieiee s 266
Dancer control (Pr. 44, Pr. 45, Pr. 128 to Pr. 134).............. 218
DC injection brake (Pr. 10 t0 Pr. 12) .....cccooveiieiiieeie 107
Detection of output frequency

(SU, FU signal, Pr. 41 t0 Pr. 43) ..o, 121
Display of the life of the inverter parts

(Pr. 25510 Pr. 259) ..o 227, 268
During PID control activated (PID signal)............. 117,210, 218
During retry (Y64 signal) ........ccccooveevveeieeeiieecee 117, 142

288

EMC Measures..........oovueeieeiniieeeeeee e
Extended parameter display (Pr. 160)........
External thermal relay input (OH signal) ....
External thermal relay operation (E.OHT)
External/NET operation switchover (turning ON X66 selects

NET operation) (X66 signal)..........c.ccccoovveniriinannnnn. 111, 171

F
Fan alarm (FN) ..o 226, 251
Fan fault output (FAN signal) .........ccccocoooviieniinicnn, 117, 226
Fault 5 (E.5) ..o 256

Fault or alarm indication...
Fault output (ALM sngnal) 117, 120
Fault output 3 (power-OFF S|gnal) (Y91 signal).......... 117,120
Faults history (E.---)
Fin overheat (E.FIN)
Forward rotation command (assigned to STF terminal (Pr.
178) only) (STF signal)......ccccoeiveviieiieeeeee 111,115

Free parameter (Pr. 888, Pr. 889).......cccccceoiiiviniirienn 234
Frequency setting value........................ 126, 131
Front COVEN ...ttt 5
G
General-purpose magnetic flux vector control
(Pro 71, Pr.80) .o 73
H
Heatsink overheat pre-alarm (FIN signal).................... 117, 253
High speed operation command (RH signal)................. 87,111
|
Initial settings and specifications of RS-485 communication
(Pr. 117 to Pr. 120, Pr. 123, Pr. 124, Pr. 549)................. 181
Input phase [0S (E.ILF).........ccoooviviiiiieiieccee 144, 254
Input terminal function selection(Pr. 178 to Pr. 182).......... 111
Input Terminal Status .............cccocoooiiieiiiceee 126

Input/output phase loss protection selection

(Pr. 251, Pr.872)..oeeeee e
Inrush current limit circuit fault (E.IOH).......
Insulation resistance test using megger
Inverter 1/O Terminal Monitor .......................
Inverter installation environment...........
Inverter operation ready (RY signal)
Inverter output shutoff signal (MRS signal, Pr. 17)............. 113
Inverter overload trip (electronic thermal relay function)

Inverter reset (Err.)......ccocooveireiiieeeeee e 246, 249
Inverter reset (RES signal) ... 111, 246
Inverter run enable signal(FR-HC/FR-CV connection) (X10
SIGNAI). i 108, 111
Inverter running (RUN signal) ...........ccccoooeiveiiciiinn, 117,119
Inverter thermal load factor.............ccooveieiiniic, 126
J

Jog operation (Pr. 15, Pr. 16).......ccccoooiiviiieieieceeeee
JOG operation selection (JOG signal)

L

Leakage currents and countermeasures...............cccoceeenee
Life alarm (Y90 signal) ........c.ccoovevvveerennnn.

Load pattern selection (Pr. 14)
Low-speed operation command (RL S|gnal)




Magnitude of frequency change setting (Pr. 295)............... 238
Maintenance signal output (MT)........ccccoovveineirieens
Maintenance timer alarm (Pr. 503, Pr. 504)..........
Maintenance timer signal (Y95 signal)............ccccoco.....
Manual torque boost (Pr. 0, Pr. 46)...........ccccoovviiieicen
Maximum/minimum frequency (Pr. 1, Pr. 2, Pr. 18)....
Measurement of converter output voltage.................cc.........
Measurement of CUMTeNnts.............cccoovvieieiiiiccie e
Measurement of inverter input power factor...
Measurement of powers .............ccccccoveveienennn.
Measurement of voltages and use of PT ...............
Middle-speed operation command (RM signal)............
Mitsubishi inverter protocol
(computer link communication)...........ccccoceceveiniiiineennen. 186
Modbus RTU communication specifications (Pr. 117, Pr. 118,
Pr. 120, Pr. 122, Pr. 343, Pr. 502, Pr. 549) .......ccc......... 198
Monitor display selection of DU/PU and terminal AM (Pr. 52,
Pr. 158, Pr. 170, Pr. 171, Pr. 268, Pr. 563, Pr. 564)...... 126
Motor Load Factor ... 126
Motor overheat protection (Electronic thermal O/L relay, PTC
thermistor protection) (Pr. 9, Pr. 51, Pr. 561).................... 98
Motor overload trip (electronic thermal relay function)
(E-THM) o 98, 253
Motor thermal load factor............coooieeiiincc, 126
MOtOr TOrQUE ... 126
N
Names and functions of the operation panel......................... 50
(o)

Operation by multi-speed operation (Pr. 4 to Pr. 6, Pr. 24 to
Pr. 27, Pr. 232 to Pr. 239)........ccccoovieieeeeeen.
Operation mode at power-ON (Pr. 79, Pr. 340)....

Operation mode selection (Pr. 79)........ccccccoovevniinieinn,
Operation panel frequency setting/key lock operation
selection (Pr. 161)......ccoooeiiiiiieeeeeeeee e 236
Operation panel lock (HOLD)..........cccooceiiieinieieen, 236, 248
Operation selection at communication error occurrence (Pr.
121, Pr. 122, Pr. 502).....ccioiiieiiicsneieeeee e 182
Optimum excitation control (Pr. 60) ..........c.cccoevevverieeinne. 145
Output cuUIrent............coooviiiieecceeeeee 126, 131
Output current detection (Y12 signal)........c.ccccooeevenneen. 117,122
Output current detection function (Y12 signal, Y13 signal, Pr.
150 10 Pr. 153).ciiieec e 122
Output current detection value exceeded
Output Current Peak Value.............c..ccoooveveieiccnnn, 126, 131
Output freqQUENCY ... 126, 131
Output frequency detection (FU signal) ..........
Output phase 10SS (E.LF)......ccocooveiveriiciiieeee
OULPUL POWET ...

Output side earth (ground) fault overcurrent at start

Output stop (MRS signal) .........ccccoovoeiieiiiiiecee
Output terminal function selection (Pr. 190, Pr. 192)
Output Terminal Status
Output voltage .........ccoovoveviiieieieieee e
Overcurrent trip during acceleration (E.OC1)........
Overcurrent trip during constant speed (E.OC2)................

Overcurrent trip during deceleration or stop (E.OC3)........ 252
Overload alarm (OL signal)..........ccccooooveiiiiieiciiiceen 77, 117

P

Parameter list ... 54
Parameter storage device fault

(control circuit board) (E.PE).........ccooooiveiiiiieee, 255
Parameter write disable selection (Pr. 77)
Parameter write error (Er1 to Er4)...................
Password fUNCHON ...........ccooveiiiiiiiieicc e
Password 10CKed...........c.oeiiiiiiicceeee
Periodic INSPECtioN............c.coiiiiiiiiii e
Peripheral deviCes.............ccovvviviiiieeeeeeeeeeeee
PID control (Pr. 127 to Pr. 134, Pr. 575, Pr. 577)............... 210

PID control valid terminal (X14 signal).................. 111,210, 218
PID Deviation ...........ccccceoinrininieiiinieccccae 126, 210, 218
PID Forward/Reverse Rotation Output

(RLSIGNAI) ..o

PID lower limit (FDN signal)
PID Measured Value
PID Set Point.........cccccoevirine.
PID upper limit (FUP signal)
Power failure deceleration signal (Y46 signal) ............ 117, 140
Power supply harmoniCs ...........cccoiviiinicieeeceeeee 40
Power-failure deceleration stop function (Pr. 261)..............

Pressure test............c.co.....
PTC thermistor operation
PTC thermistor resistance

PU contrast adjustment (Pr. 991)...........cccoooveiiiiiie 239
PU disconnection (E.PUE).............ccecoouen... , 255
PU display language selection(Pr. 145) 235
PU operation external interlock (X12 signal)................ 111,163
PU StOP (PS) ..o 156, 250
PU/NET operation switchover (turning ON X65 selects PU
operation) (X65 signal) ..........ccccoooveiieeieeiieieea 111,171
PU-External operation switchover (turning ON X16 selects
external operation) (X16)..........cccooeiieeinieiieiieenns 111, 170
PWM carrier frequency and Soft-PWM control (Pr. 72, Pr.
240 146
R
Reference of the terminal AM (analog voltage output) (Pr. 55,
Pr.BB).ooiee e 131
Reference voltage output...........cccocovviiiiinciiici 126, 132
Regeneration avoidance function (Pr. 665, Pr. 882, Pr. 883,
Pr. 885, Pr. 886) ..ot 224
Regenerative brake duty ........................ 108, 126
Regenerative brake prealarm (RB) 108, 250
Regenerative brake prealarm (RBP signal) ................. 108, 117
Regenerative overvoltage trip during acceleration
=0 AV OO 224, 252
Regenerative overvoltage trip during constant speed
(E-OV2) o 224, 252
Regenerative overvoltage trip during deceleration or stop
(BoOVB) oot 224, 252
Remote output (REM signal) ...........ccccoevveiieiiciinn, 117, 124
Remote output selection
(REM signal, Pr. 495, Pr. 496) .........cccoooveeieiiceiee, 124
Remote setting (RH, RM, RL signal).........c.cccccoevvrvennne. 91,111
Remote setting function (Pr. 59) .........ccoovvviiiiiiieeee 91
Replacement of parts..............cccooovoeiviieiicecee 270
Reset selection/disconnected PU detection/PU stop selection
(P 75) e 156
Response level of analog input and noise elimination
(ProT4) oo 150
Retry count excess (E.RET)......cccccoviiviinciiici, 142, 255
Retry function (Pr. 65, Pr. 67 to Pr. 69) ............ccccooevvennnn. 142
Reverse rotation command (assigned to STR terminal (Pr.
179) only) (STR signal).....c.ccoeceivieiieiiceeeeeee 111,115
Reverse rotation prevention selection (Pr. 78) .................... 160
RUN key rotation direction selection (Pr. 40)....................... 235
S
Safety circuit fault (E.SAF)........ccccoovioiiiiiceeeeeeee
Safety monitor output (SAFE signal).........ccccccccoco..
Safety StOP (SA)....
Second function selection (RT signal) ............cccc.c......
Selection of a regenerative brake (Pr. 30, Pr. 70)............... 108
Setting dial PUSh ..o, e 33
Slip compensation (Pr. 245 to Pr. 247)....... .76
Specification of main circuit terminal........... A
Speed display and speed setting (Pr. 37) ......cccooevieiinnn. 125
Speed smoothing control (Pr. 653)..........cccceivieviiiiecinn, 147
Stall prevention (E.OLT)........cccccorvnnnen. 77, 254
Stall prevention (overcurrent) (OL) e 77, 249
Stall prevention (overvoltage) (OL)........ccccoevevrrvevenrnnn. 224, 249

Stall prevention operation (Pr. 22, Pr. 23, Pr. 48, Pr. 66, Pr.
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156, Pr. 457t 77
Start command source and frequency command source

during communication operation

(Pr. 338, Pr. 339, Pr.551) ..o 174
Start self-holding selection (STOP signal).................... 111,115
Start signal operation selection (STF, STR, STOP signal, Pr.

Terminal 4 input selection (AU signal) .......................... 111, 148
Terminal AM calibration (calibration parameter C1
(Pr.901)) i 132
Terminal arrangement of the main circuit terminal, power
supply and the motor wiring
Terminal connection diagram ...........ccococovvveiiieiniciieeeee
To exhibit the best performance of the motor performance
(offline auto tuning) (Pr. 71, Pr. 80, Pr. 82 to Pr. 84, Pr. 90,

Undervoltage (UV).........ccoiiiieiiieiceeceee e
Up-to-frequency signal (SU signal).........c.ccccecereernene.
Use of CT and transducCer............cccoovuerirreinieneeceeene

Vv

V/F switchover (V/F control is exercised when X18 is ON)
(K18 SIGNAI) ..o 111

w

Wiring and configuration of PU connector
WIiriNG COVET ..o

Wiring inStruCtionS ..o
Wiring of control Circuit ...............ccocooveivioiiiiicece

Z
Zero current detection (Y13 signal) ........ccccoevvrveiennnnen. 117,122
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REVISIONS
*The manual number is given on the bottom left of the back cover.

Print Date *Manual Number Revision
Sep., 2008 IB(NA)-0600368ENG-A | First edition
Oct., 2008 IB(NA)-0600368ENG-B
* FR-D710W-008 to 042

* 5.5 Check first when you have some troubles

A For Maximum Safety

» Mitsubishi inverters are not designed or manufactured to be used in equipment or systems in situations that
can affect or endanger human life.

* When considering this product for operation in special applications such as machinery or systems used in
passenger transportation, medical, aerospace, atomic power, electric power, or submarine repeating
applications, please contact your nearest Mitsubishi sales representative.

« Although this product was manufactured under conditions of strict quality control, you are strongly advised to
install safety devices to prevent serious accidents when it is used in facilities where breakdowns of the product
are likely to cause a serious accident.

» Please do not use this product for loads other than three-phase induction motors.
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