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Thank you for choosing this Mitsubishi Vector Inverter.

If this is the first time for you to use the FR-V560 series, please read through this Instruction Manual (basic)
carefully to use the inverter safely.

When you are going to use the inverter for higher-leveled applications, please request the separately available
FR-V560 Instruction Manual (detailed) [IB(NA)-0600135E] from where you purchased the inverter or your
Mitsubishi sales representative.
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This Instruction Manual (basic) provides handling information and precautions for use of the equipment.

Please forward this Instruction Manual (basic) to the end user.

This instruction manual uses the International System of Units (Sl). The measuring units in the yard and pound system are indicated in
parentheses as reference values.

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 the inverter until you have a full knowledge of the equipment,
safety information and instructions. In this Instruction Manual, the safety instruction levels are classified into "WARNING" and
"CAUTION".

AWARN I N G Assumes that incorrect handling may cause hazardous conditions, resulting in death or severe injury.

ﬁ CAUTION Assumes that incorrect handling may cause hazardous conditions, resulting in medium or slight
injury, or may cause physical damage only.

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

1. Electric Shock Prevention
AWARNING

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

® Do not run the inverter with the front 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 power off, wait for more than at least 10 minutes and check for the presence of any
residual voltage with a meter etc.

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

® Any person who is involved in 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.

® 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.

2. Fire Prevention
ACAUTION

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

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

® \When a brake resistor is used, use an alarm signal to switch power off. Otherwise, the brake resistor will overheat abnormally due to
a brake transistor or other fault, resulting in a fire.

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

3.Injury Prevention
ACAUTION

® Apply only the voltage specified in the instruction manual to each terminal to prevent damage etc.

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

® Always make sure that polarity is correct to prevent damage etc.

® \While power is on and for some time after power-off, do not touch the inverter or brake resistor as they are hot and you may get burnt.
4. Additional Instructions

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

1) Transportation and installation
ACAUTION

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

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

® Ensure that installation position and material can withstand the weight of the inverter.

® Do not operate if the inverter 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 inverter.

® Check the inverter mounting orientation is correct.

® Prevent screws, wire fragments, other conductive bodies, oil or other flammable substances from entering the inverter.
® Do not drop the inverter, or subject it to impact

® Use the inverter under the following environmental conditions:

Ambient temperature -10°C to +50°C (14°F to 122°F) (non-freezing)
g Ambient humidity 90%RH or less (non-condensing)
£ | Storage temperature -20°C to +65°C* (-4°F to 149°F)
c
o | Ambience Indoors (free from corrosive gas, flammable gas, oil mist, dust and dirt)
Z Maximum 1000m(3280.80feet) above sea level for standard operation.
w | Altitude, vibration After that derate by 3% for every extra 500m(1640.40feet) up to 2500m (8202.00feet) (91%).
5.9m/s 2 or less (conforming to JIS C 0040)

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




2) Wiring

ACAUTION

® Do not fit capacitive equipment such as power factor correction capacitor, surge suppressor or radio noise filter to the inverter output
side.
® The connection orientation of the output cables (terminals U, V, W) to the motor will affect the direction of rotation of the motor.

3) Trial run

ACAUTION

® Check all parameters, and ensure that the machine will not be damaged by a sudden start-up.

4) Operation

AWARNING

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

® The [STOP] key is valid only when the appropriate function setting has been made. Prepare an emergency stop switch separately.

® 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.

ACAUTION

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

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

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

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

® \When a 575V class motor is inverter-driven, it should be insulation-enhanced or surge voltages suppressed. Surge voltages
attributable to the wiring constants may occur at the motor terminals, deteriorating the insulation of the motor.

® \When parameter clear or all clear is performed, each parameter returns to the factory setting. Re-set the required parameters before
starting operation.

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

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 primary side trips, check for the wiring fault (short circuit), damage of the inner parts of the inverter,
etc. ldentify 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.

7) Disposing of the inverter

ACAUTION

® Treat as industrial waste

8) General instructions

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

<Abbreviations>

DU: Operation panel (FR-DU04-1)

PU: Operation panel (FR-DU04-1) and parameter unit (FR-PU04V)

Inverter: Mitsubishi vector inverter FR-V500 series

FR-V500: Mitsubishi vector inverter FR-V500 series

Pr.: Parameter number

PU operation: Operation using the PU (FR-DU04-1/FR-PU04V)

External operation: Operation using the control circuit signals

Combined operation: Operation using both the PU (FR-DU04-1/FR-PU04V) and external operation
<Trademarks>

CC-Link is a registered trademark of CC-Link Partner Association.

Other company and product names herein are the trademarks or registerd trademarks of their respective owners.




1 OUTLINE

\ Product check and name of parts

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, an accessory L shaped jumper (Refer to page 21 for connection
method.) is included, and the inverter is intact.

Plates Rating plate [wmrsuBISHI oy
- Inverter type +"% FR-V560-2.2K-NA
Input rating — weur o
Output rating — ourur o

Serial number — seria

[ Capacity plate
| FR-V560-2.2K-NA xxxxxx |

Inverter type : +
FR-|{V560]-[22]| K- NA | Inverter type  Serial number |
[ [
Symbol| Voltage class Inverter
V560 |Three-phase 575V class| |capacity
(kW)

No. 5 terminal dedicated Lshaped jumper x 1 (supplied) w

Z

= =

-

(1) Front view (2) Without front cover 8
POWER lamp PU Connector

ALARM lamp (Provided with modular jack
type relay connector)

(For use with RS-485 cable
communication)

Modular jack type relay

connector compartment

rOperation panel (FR-DU04-1)

— Brake resistor* (Fitted to the back)
Accessory cover

—

+ Wiring port cover for option
(DATA PORT)

— Front cover

I- Rating plate

|~ Inboard option mounting positions

lolerecleld
@‘!@@'

Control circuit terminal block
Main circuit terminal block

Wiring cover

Capacity plate

*The 7.5K or less inverter is equipped with a built-in brake resistor and the 15K or less inverter is equipped
with a built-in brake transistor.



Basic configuration and connection
of peripheral devices

\

1.1 Basic configuration and connection of peripheral devices

1.1.1

(NFB)
or
(ELB)

Line noise

filter

Radio noise
filter

Inverter
FR-V500

Basic configuration

P
!

L

Power suppl

Use within the permissible power supply specifications of the inverter. (Refer to page 114.)

No-fuse breaker (NFB) or earth leakage circuit breaker (ELB)
The breaker must be selected carefully since an in-rush current flows in the inverter at power-on.
(Refer to page 3.)

Magnetic contactor

Install the magnetic contactor to ensure safety. (For details, refer to the Instruction Manual
(detailed).)

Do not use this magnetic contactor to start and stop the inverter. Doing so will cause the inverter
life to be shorten. (Refer to page 3.)

Power factor improvement reactor

The reactors must be used when the power factor is to be improved or the inverter is installed near
a large power supply system (1000kVA or more and wiring distance within 10m (32.81feet)). The
inverter may be damaged if you do not use reactors.

Make selection carefully. (Refer to page 3.)

+ DC reactor, AC reactor

(Caution) Remove the jumpers across terminals P-P1 to connect to the DC reactor.

Noise filter

Install a noise filter to reduce the magnetic noise generated from the inverter.

+ Line noise filter
Effective in the range from about 1MHz to 10MHz. When more wires are passed through, a
more effective result can be obtained. (Note that the number of wires run through is limited when
fitting to the output side.)

+ Radio noise filter
Effective in reducing the noises in the AM radio frequency band. Dedicated filter for the input side.

Power factor
improvement
reactor

Brake resistor

Brake unit
(FR-BU-C)

9 = ™

RST

P1

PR

Line noise
filter

Encoder cable]

Gl:_ound

CAUTION

Inverter

The life of the inverter is influenced by ambient temperature. The ambient temperature should
be as low as possible within the permissible range. This must be noted especially when the
inverter is installed in an enclosure. (Refer to page 15.)

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 16.)

Brake resistor

(Caution) For the 7.5K or less inverter, remove the jumpers across terminals PR-PX to connect
to the inverter.

Brake unit

(Caution) For the 7.5K or less inverter, remove the jumpers across terminals PR-PX to connect
to the inverter.

Motor with encoder

Perform offline auto tuning when exercising vector control with encoder. (Refer to page 7.)
Devices connected to the output

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

When installing a no fuse breaker on the output side of the inverter, contact each manufacturer for
selection of the no fuse breaker.

Ground

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

([ﬁﬁ] For details of noise reduction techniques, refer to the Instruction Manual (detailed).)

« Do not fit capacitive equipment such as power factor correction capacitor, radio noise filter or surge suppressor to the
output side of the inverter. This will cause the inverter to trip or power factor correction capacitor and surge suppressor to
be damaged. If any of the above devices are connected, immediately remove them. (If the radio noise filter is connected,
switching power off during motor operation may result in "E.UVT". In this case, connect the radio noise filter on the pri-
mary side of the magnetic contactor.)

* Electromagnetic wave interference
The input/output (main circuit) of the inverter includes harmonic components, which may interfere with the communica-
tion devices (such as AM radios) used near the inverter. In this case, install the radio noise filter (for use on the input side
only) or line noise filter to minimize interference.

» For details of peripheral devices, refer to manuals of each peripheral devices.




Basic configuration and connection
/ of peripheral devices

1.1.2 Selection of peripheral devices

Check the motor applicable to the inverter you purchased. Appropriate peripheral devices need to be selected
according to the motor capacity. Refer to the list below and prepare appropriate peripheral devices.

No-fuse Breaker (NFB) or .
Motor Output Applicable Earth Leakage Circuit Breaker (ELB) : Magnetic
(KW (HP) | Inverter Type With power factor | o0 | Conactor
Standard , X (AC3)
improving reactor
2.2(3) FR-V560-2.2K-NA 15A 10A K5-15A 7A
3.7 (5) FR-V560-3.7K-NA 20A 15A K5-20A 10A
7.5 (10) FR-V560-7.5K-NA 30A 30A K5-40A 21A
15 (20) FR-V560-15K-NA 60A 50A K5-80A 42A
22 (30) FR-V560-22K-NA 90A 75A K5-110A 59A
37 (50) FR-V560-37K-NA 150A 125A K5-200A 94A
55 (75) FR-V560-55K-NA 200A 175A K5-300A 137A

* «Select the NFB type according to the power supply capacity.
+Install the NFB according to the inverter capacity.
*When the breaker on the inverter primary side trips, check for the wiring fault (short circuit), damage of the inner
parts of the inverter, etc. Identify the cause of the trip, then remove the cause and power on the breaker.
+For installation in the United States and Canada, select circuit breakers authorized by UL and cUL.

1.1.3 The reference value for selection of peripheral devices

(1) Brake resistance specification

Inverter Brake resistance specification
capacity (wattage at 10% ED)
2.2K 3500 (500W)
3.7K 2000 (800W)
7.5K 110Q (1600W)
15K 55Q (3200W)

OUTLINE -



Motor \

1.2 Motor

POINT

Perform offline auto tuning (rotation mode) with the motor alone before connecting a load.
If higher torque accuracy is required, perform online auto tuning next.

? Offline auto tuning
@ The inverter measures necessary motor circuit constant and stores it to improve low speed
torque. (Refer to page 7)

? Online auto tuning
@ High torque accuracy corresponding to the motor temperature variation is available.
(Refer to page 63)
his inverter is factory-set to connect the encoder for 5V and differential line driver connector. Please check
encoder specifications before operating the inverter.

(1) List for setting the motor with encoder

Item Parameter, Jumper Connector, Terminal Refer to
Motor setting Pr. 71 "applied motor" 6
Offline tuning Pr. 96 "auto tuning setting/status" 7
Capacity setting Pr. 80 "motor capacity" 7
Number of encoder pulses Pr. 851 "number of encoder pulses" 6
Encoder rotation direction Pr. 852 "encoder rotation direction" 6
Encoder pqwe_r supply Encoder power supply jumper connector
specification : 5
on the back of the control terminal
Encoder output type
Electronic thermal relay function Pr. 9 "electronic thermal O/L relay" 68
. Across OH-SD
Thermal protector input Pr. 876 "thermal relay protector input" 84
(2) List for setting the motor without encoder
Item Parameter, Jumper Connector, Terminal Refer to
Motor setting Pr. 71 "applied motor" 6
Offline tuning Pr. 96 "auto tuning setting/status" 7
Online auto tuning Pr.95 "online auto tuning selection” 63
Capacity setting Pr. 80 "motor capacity" 7
Electronic thermal relay function Pr. 9 "electronic thermal O/L relay" 68
. Across OH-SD
Thermal protector input Pr. 876 "thermal relay protector input” 84
1.2.1 Encoder cable and encoder setting
(1) Encoder specification check items
ltem Specification Setting Refer to
Resolution 1000 to 4096 Pulse/Rev Setting by Pr. 851 "number of encoder pulses" 6
Switching the position of the jumper connector
Power supply voltage |5V, 12V, 24VDC on the back surface of the control circuit 5
terminal block
. A, B phases (90° phase) _
Output signal form Z'phase (1 Pulse/Rev) 20
Switching the position of the jumper connector
Output circuit Differential line driver, Complimentary [on the back surface of the control circuit 5
terminal block

(2) Wiring example

1) Differential line driver 2) Complimentary
FR-V500 Encoder FR-V500 Encoder
,,,,,,,,,,,,,,,,,,,,,,,,,,,, — . )
PA II A-phase signal output PA I’ A
PAR 7 A-phase inverted signal output PAR 7 B
PB II B-phase signal output PB I' C
PBR 7 B-phase inverted signal output PBR 7 D
PZ f Z-phase signal output PZ f F
PZR 7 Z-phase inverted signal output PZR A G
J ]
PG II Power suppoly terminal PG I' IS
SD 7 Power supply ground terminal SD 7 R
; N @ e
QT-)_! 2mm? /@_,'_‘ 2mm?
Inverter ground terminal Inverter ground terminal



/ Motor

(3) Encoder cable gauge (Cable fabrication specification)

. . Wiring 0.2mm?2 Using larger gauge cable

Wiring Distance Cgbles 2 AWG
0 to 10m (0 to 32.81feet) 2 parallels or more 0.4mm? 26 or more
10 to 20m (32.81 to 65.62feet) 4 parallels or more 0.75mm? 21 or more
20 to 100m (65.62 to 328.08feet) | 6 parallels or more 1.25mm? 16 or more

(4) Cable stresses

(1) The way of clamping the cable must be fully considered so that flexing stress and cable's own weight stress
are not applied to the cable connection.

(2) In any application where the motor moves, do not subject the cable to excessive stress.

(3) Avoid any probability that the cable sheath might be cut by sharp chips, rubbed by a machine corner or tram-
pled over by workers or vehicles.

(4) When mounting the encoder on a machine where the motor will move, the flexing radius should be as large as
possible.

—— CAUTION

Please contact the cable manufacturer for the number of cable flexes and cable stress due to the flexing
radius.

(5) Setting the power supply specification of the encoder and pulse output type

=—— CAUTION

Make setting correctly.

Fitting the jumper connector to the position exceeding the power specification results in an encoder
failure. Fitting the jumper connector to the position below the power specification results in an encoder
malfunction.

Switch the position of the jumper connector on the back surface of the control circuit terminal block according to the
encoder specification. (Refer to page 23 for removal and installation of the control circuit terminal block.)

= CAUTION
e Jumper connector for the
encoder power supply
The jumper connector is fitted
to 5V when shipped from the

factory. Switch its position B oy gy
according to power supply Power supply voltage is 5.5V &f] frm
specification. & gy
P Power supply voltage is 12V P
‘‘‘‘‘ 9 EXTT
Power supply voltage is 24V AR D
59 g
Power supply voltage is external m é@Z@@

® Jumper connector encoder

output circuit Differential line driver (LDV) Complimentary (CMP)

Terminating resistance Terminating resistance

The jumper connector is fitted to
differential line driver (LDV) when
shipped from the factory. Switch its
position according to output circuit.

Jizy)
& &
Sy

OUTLINE -
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(6) Setting the number of encoder pulses and encoder rotation direction

Set the following parameters according to the encoder specification.

Parameter Name Factory Setting Setting Range Remarks
851 Number of encoder 1024 0 to 4096
pulses These are extended mode parameters. Set
852 Encoder rotation 1 0.1 "1"in Pr. 160 "extended function selection"

direction

® The rotation direction of the encoder is displayed on the operation status indication (FWD,
REV) of the operation panel.

Pr. 852 Setting Rotation direction of the encoder
V) ow
O
Encoder

Forward rotation is clockwise rotation
when viewed from A.

| e @

. Encoder
(factory setting)

Forward rotation is counterclockwise rotation
when viewed from A.

REMARKS
* The number of encoder pulses should be between 1000 and 4096.

1.2.2 Setting the motor

(1) Setting the Pr. 71 "applied motor"

Setting Motor Control Constants
0 Inverter internal constants

3 Offline auto tuning

4 Offline auto tuning data utilization

5 Standard motor Star connection direct input

6

7

8

Delta connection direct input
Star connection direct input + offline auto tuning
Delta connection direct input + offline auto tuning

10 Inverter internal constants
13 Offline auto tuning
14 Offline auto tuning data utilization
15 Constant torque motor Star connection direct input
16 Delta connection direct input
17 Star connection direct input + offline auto tuning
18 Delta connection direct input + offline auto tuning
20 Inverter internal constants
>3 SF-..JR (4P)-1.5kW (2HP) or less Offline auto tuning
(during vector control) - - —
24 Offline auto tuning data utilization
30

Inverter internal constants

(factory setting) Vect rol ded d mot
33 ector control dedicated motor Offline auto tuning

34 Offline auto tuning data utilization




/ Motor

(2) Setting the motor specification

Set the following parameters to perform offline auto tuning.

Parameter Name Factory Setting | Setting Range Description

Set the rated motor current.
Electronic thermal O/L Rated inverter Set "0" after offline auto tuning vyhen using an
9 rela outout current 0 to 500A external thermal relay. Electronic thermal

y P function is made invalid. Set "0" in Pr. 876
when an external thermal relay is not used.

Set the motor capacity.

80 Motor capacity Inverter capacity (C?. '544?0575;\_%) Set the capacity equal to the inverter or one
rank lower.

81 Number of motor poles 4 2,4,6 Set the number of motor poles.

83 Rated motor voltage 575V 0 to 1000V Set the rated motor voltage (V).

84 Rated motor frequency 60Hz 20 to 200Hz Set the rated motor frequency (Hz).

96 Auto tuning setting/status 0 0, 1, 101 Refer to (3).

(3)-1 Offline auto tuning

When using other manufacturer’s motors, using the offline auto tuning function runs the motor with the

optimum operating characteristics.

® By performing offline auto tuning, the inverter measures the necessary motor constants.

® Offline auto tuning can be performed with an inertia load, e.g. coupling, connected. (As the load is smaller,
tuning accuracy is higher. Tuning accuracy does not change if the inertia is large.)

® For the offline auto tuning, you can select either the motor non-rotation mode or rotation mode.
Operation in the rotation mode provides higher tuning accuracy than the non-rotation mode. The rotation
mode should be selected with the motor alone for the online auto tuning. (inertia load can be connected)
(For online auto tuning, refer to page 63.)

== CAUTION
1. Set the capacity equal to the inverter or one rank lower.
2. Special motors such as high-slip motor and high-speed motor cannot be tuned.
3. Motor runs at up to about the rated speed of the motor.
4. Make sure that the motor is connected. (At a tuning start, the motor should be at a stop.)
5. Tune the motor alone without connecting a load (e.g. frictional stationary load) to the motor.
(An inertia load such as a coupling may remain connected.)
6. Use the encoder that is coupled directly to the motor shaft without looseness.
7. Offline auto tuning will not be performed properly if it is performed when a reactor or surge voltage

suppress filter is connected between the inverter and motor. Remove it before starting tuning.

1) Set any one of the following values in Pr. 71:

eStandardmotor . .......... ... Pr.71="3"
* Constant-torque motor. .. ............ ... .. ... ... ..... Pr.71="13"
* SF-JR (4P) (1.5kW (2HP) orless)...................... Pr. 71 ="23"

2) Set"1" or"101" in Pr. 96
*When the setting is "1", tuning is performed without motor running
*When the setting is 101", tuning is performed with motor running

=—= CAUTION

® Note the following when "101" (offline auto tuning performed with motor running) is set in Pr. 96.

* Ensure safety when the motor starts running.

* Torque is not enough during tuning.

* The motor may be run at nearly its rated frequency (Pr. 84 setting) without any problem.

* The brake is open.

* When over current alarm (E.OC1, OC2, OC3) occurs, set acceleration time longer using Pr. 7.

* No external force is applied to rotate the motor.
Even If "1" (tuning performed without motor running) is set in Pr. 96, the motor may run slightly
(However, torque is not enough). 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.
*This instruction must be followed especially in vertical lift applications.
Note that if the motor runs slightly, tuning performance is unaffected.

* During offline auto tuning, only the following I/O signals are valid:
Input signals (STOP, OH, MRS, RT, RES, STF, STR)
Output signals (RUN, OL, IPF, DA1, DA2, A, B, C)
Take extra precaution when designing a sequence where a mechanical brake is opened by the RUN signal.

OUTLINE -
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3) Tuning command

After setting the above parameters, press or .
(For external operation, turn on the run command (STF, STR).)

® Monitoring during execution

When the parameter unit (FR-PU04V) is used, the value of Pr. 96 is displayed during tuning on the main monitor as
shown below. When the operation panel (FR-DU04-1) is used, only the same value as on the PU is displayed.
When Pr.96=1

+ Parameter unit (FR-PU04V) main monitor

. .. . 4. Error-activated end
1. Setting 2. Tuning in progress 3. Completion . -
(for inverter trip)
Disol I [ [ T T [ T T
Ispla TUNE TUNE TUNE
play 1 2 COMPLETION® ERROR 9
--- STOP PU STF FWD PU STF _STOP PU STF STOP PU|

+ Operation panel (FR-DUO04-1) display

4. Error-activated end

1. Setting 2. Tuning in progress 3. Completion (for inverter trip)

value

REMARKS

+ Offline auto tuning time (factory setting)
1: Non-rotation mode: Approx. 25s
2: Rotation mode: Approx. 40s

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

+ To force tuning to end, use the MRS or RES signal or press . (The start signal may also be turned off to end.)

+ Excitation noise is produced during tuning.
* When executing offline auto tuning, input the run command after switching on the main circuit power (R, S, T) of the inverter.

4) Ending offline auto tuning

4)-1

Confirm the value of Pr. 96.

* Normal end: "3" or "103" is displayed.

* Abnormal end: "9", "91", "92" or "93" is displayed.
* Forced end: "8" is displayed.

When tuning ended normally

For PU operation, press S | For external operation, turn off the start signal (STF or STR) 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.)

For inverter reset, refer to page 96.

When tuning was ended due to an error

Offline auto tuning did not end normally. (The motor constants have not been set.) Reset the inverter and
start tuning over again.
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4)-4 Error display definitions

I?rror Error Cause Remedy
Display

9 Inverter trip Make setting again.

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

0,

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

93 Calculation error Check the motor wiring and make setting again.

No connection with motor will also result in "93" error.
4)-5 When tuning was ended forcibly

Tuning is ended forcibly by pressing or turning off the start signal (STF or STR) during tuning.
In this case, offline auto tuning has not ended properly.

(The motor constants have not been set.)

Perform an inverter reset and restart tuning.

REMARKS

1. Set "3 (standard motor), "13" (constant-torque motor) or "23" (SF-JR (4P) 1.5kW (2HP) or less) in Pr. 71 to use the con-
stants measured in the offline auto tuning.

2. The motor constants measured once in the offline auto tuning are stored as parameters and the data are held until the
offline auto tuning is performed again.

3. An instantaneous power failure occurring during tuning will result in a tuning error. After power is restored, the inverter
goes into the ordinary operation mode. Therefore, when STF (STR) is on, the motor runs in forward (reverse) rotation.

4. Any alarm occurring during tuning is handled as in the ordinary mode. Note that if an error retry has been set, retry is
ignored.

5. The preset speed monitor displayed during the offline auto tuning is Or/min.

ACAUTION

/\ Note that the motor may start running suddenly.

/\' When the offline auto tuning is used in vertical lift application, e.g. a lifter, it may drop due to insuffi-
cient torque.

<Setting the motor constants as desired>

The motor constants (Pr. 90 to Pr. 94) may be set as desired in either of two ways; the data measured in the offline auto
tuning are read and utilized or changed, or the motor constants are set without the offline auto tuning data being used.
(3)-2 Utilizing or changing offline auto tuning data for use

It is necessary to read and write extended function parameters. The extended function parameters are made
valid by setting "1" in Pr. 160 "extended function selection”.

<Operating procedure>

1) Set any one of the following values in Pr. 71:

eStandardmotor. . ....... .. ... Pr. 71 ="4"
* Constant-torquemotor . . ........ ... ... ... ... ... Pr. 71 ="14"
*SF-JR (4P) (1.5kWorless) ... ... Pr. 71 ="24"

2) Set "801" in Pr. 77.
(The parameter values of Pr. 82 "motor excitation current” and Pr. 90 to Pr. 94 (motor constants) can be displayed.
Though the parameter values of other than Pr. 82 and Pr. 90 to Pr. 94 can also be displayed, they are parameters for
manufacturer setting and their values should not be changed.)

3) In the parameter setting mode, read the following parameters and set desired values.

P;LanTI::fr Name Setting Range Infg;;r;ats Factory Setting
82 Motor excitation current (no load current) 0 to ****, 9999 1 9999
90 Motor constant R1 0 to ****, 9999 1 9999
91 Motor constant R2 0 to ****, 9999 1 9999
92 Motor constant L1 0 to ****, 9999 1 9999
93 Motor constant L2 0 to ****, 9999 1 9999
94 Motor constant x 0 to ****, 9999 1 9999
859 Torque current 0 to ****, 9999 1 9999

REMARKS

When "0" (factory setting) is set in Pr. 684 "tuning data increment switchover", the motor constants are set in "internal variable
increment". When "1" is set in Pr. 684, the motor constants are set in "mH, 3, A". (can be set when Pr.77 ="801")

OUTLINE -
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4) Return the Pr. 77 setting to the original value.

REMARKS

1. Set"9999" in Pr. 90 to Pr. 94 to use the standard motor constants (including those for the constant-torque motor).

2. Setting "4, 14 or 24" in Pr. 71 to change the motor constants changes the motor constants to the values measured in the
offline auto tuning.

3. As the motor constants measured in the offline auto tuning have been converted into internal data (****), refer to the follow-
ing setting example when making setting:
Setting example: To slightly increase Pr. 90 value (5%)
When Pr. 90 is displayed "2516", set 2642, i.e. 2516 x 1.05=2641.8, in Pr. 90. (The value displayed has been converted
into a value for internal use. Hence, simple addition of a given value to the displayed value has no significance.)

(3)-3 Setting the motor constants directly

Offline auto tuning is not used.
The Pr. 92 and Pr. 93 motor constants may either be entered in [QQ] or in [mH]. Before starting operation, confirm
which motor constant unit is used.

® To enter the Pr. 92 and Pr. 93 motor constants in [Q]

<Operating procedure>

1) After checking that the input motor constants are those for star connection or delta connection, set the Pr. 71
value as indicated below (When direct input is selected and offline auto tuning is performed, set "7, 8, 17 or 18")
in Pr. 71. (Refer to page 11.).

Star Connection Motor | Delta Connection Motor
Pr. 71 Standard motor 5 6
Setting | Constant-torque motor 15 16

2) Set"801"in Pr. 77.

(The parameter values of the motor constants (Pr. 90 to Pr. 94) can be displayed. Though the parameter values
of other than Pr. 90 to Pr. 94 can also be displayed, they are parameters for manufacturer setting and their
values should not be changed.)

3) If "0" (factory setting) is set in Pr. 684 "tuning data increments switchover”, the motor constants are set in
"internal variable increments". When "1" is set in Pr. 684, the motor constants are set in "mH, Q, A". (can be set
when Pr. 77 ="801")

4) In the parameter setting mode, read the following parameters and set desired values.

lg=Torque, l1o0=Constant current, lo=No load current

lg= ./ 11002 - 102
Parameter Number Name Setting Range | Setting Increments | Factory Setting
82 Motor excitation current 0 to 500A 0.01A 9999
(no load current)
90 Motor constant r1 0 to 500, 9999 0.001Q 9999
91 Motor constant r2 0 to 500, 9999 0.001Q 9999
92 Motor constant x1 0 to 500, 9999 0.001Q 9999
93 Motor constant x2 0 to 500, 9999 0.001Q 9999
94 Motor constant xm 0 to 5000, 9999 0.01Q 9999
859 Torque current 0 to 500A 0.01A 9999
5) Return the Pr. 77 setting to the original value.
6) Set Pr. 83 and Pr. 84.
Parameter Number Name Setting Range | Setting Increments Factory Setting
83 Rated motor voltage 0 to 1000V 0.1V 575V
84 Rated motor frequency 20 to 200Hz 0.01Hz 60Hz

== CAUTION
1. Set "9999" in Pr. 90 to Pr. 94 to use the standard motor constants (including those for the constant-

torque motor).
2. If "star connection"” is mistaken for "delta connection" or vice versa during setting of Pr. 71, control

cannot be exercised properly.

10
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® To enter the Pr. 92 and Pr. 93 motor constants in [mH]

<Operating procedure>

1) After checking that the input motor constants are those for star connection or delta connection, set the Pr. 71
value as indicated below.

Standard motor 0
Pr. 71 | Constant-torque motor 10
Settin i
9 | Vector control dedicated 30 (factory setting)
motor

2) Set"801"in Pr. 77.

(The parameter values of the motor constants (Pr. 90 to Pr. 94) can be displayed. Though the parameter values
of other than Pr. 90 to Pr. 94 can also be displayed, they are parameters for manufacturer setting and their
values should not be changed.

3) If "0" (factory setting) is set in Pr. 684 "tuning data increments switchover", the motor constants are set in
"internal variable increments". When "1" is set in Pr. 684, the motor constants are set in "mH, Q, A". (can be set
when Pr. 77 ="801")

4) In the parameter setting mode, read the following parameters and set desired values.

Parameter Number Name Setting Range Setting Increments Factory Setting
82 M°t&roeé‘2;angre";’tr)re”t 0 to 500A 0.01A 9999
90 Motor constant R1 0 to 500, 9999 0.001Q 9999
91 Motor constant R2 0 to 500, 9999 0.001Q 9999
92 Motor constant L1 0 to 1000mH, 9999 0.1mH 9999
93 Motor constant L2 0 to 1000mH, 9999 0.1mH 9999
94 Motor constant x 0 to 100%, 9999 0.1% 9999
859 Torque current 0 to 500A 0.01A 9999

5) Return the Pr. 77 setting to the original value.

6) Refer to the following table and set Pr. 84.

Parameter Number Name Setting Range Setting Increments Factory Setting
83 Rated motor voltage 0 to 1000V 0.1V 575V
84 Rated motor frequency 20 to 200Hz 0.01Hz 60Hz
CAUTION

Set "9999" in Pr. 90 to Pr. 94 to use the standard motor constants (including those for the constant-
torque motor).

(3)-4 Direct input + offline auto tuning

Perform offline auto tuning after directly inputting the motor constants.

1) Set Pr. 71.
Pr. 71 Setting Description
7 Star connection direct input + offline auto tuning
- - - - - General-purpose motor
8 Delta connection direct input + offline auto tuning
17 Star connection direct input + offline auto tuning
- - - - - Constant-torque motor
18 Delta connection direct input + offline auto tuning

2) Set the motor constants (Refer to page 11).
3) Set Pr. 96 to perform offline auto tuning (Refer to page 7).

11
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1.3 Structure

1.3.1 Removal and reinstallation of the front cover

‘ FR-V560-2.2K, 3.7K, 7.5K-NA

® Removal
1) Hold both sides of the front cover top and push the front cover down.

2) Hold down the front cover and pull it toward you to remove.
(The front cover may be removed with the PU (FR-DU04-1/FR-PU04V) on.)

i

Catch

Inverter
Front cover

® Reinstallation
1) Insert the catches at the bottom of the front cover into the sockets of the inverter.

2) Using the catches as supports, securely press the front cover against the inverter.

CAUTION
When the operation panel is fitted to the removed front cover, reinstall the front cover after removing the

operation panel.

FR-V560-15K, 22K-NA FR-V560-37K, 55K-NA

e Removal e Removal
1) Remove the installation screw at the top of the front cover. | 1) Remove the installation screws at the top of the front cover.

®

2) Hold both ends of the front cover top.
3) Pull the front cover toward you to remove.
(The front cover may be removed with the operation panel

attached.)

. . * Reinstallation
* Reinstallation . 1) Fix the front cover with the installation screws.
1) Insert the catches at the front cover bottom into the sockets —
of the inverter.
2) Using the catches as supports, securely press the front
cover against the inverter.
3) Fix the front cover with the top screw.

= CAUTION
When the operation panel is fitted to the
removed front cover, reinstall the front cover
after removing the operation panel.

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

The same serial number is printed on the capacity plate of the front cover and the rating plate of the
inverter. Before reinstalling the front cover, check the serial numbers to ensure that the cover

removed is reinstalled to the inverter from where it was removed.

N =
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REMARKS

» Removal of the wiring port cover for option (DATA PORT)
Push the DATA PORT from the back of the front cover to

remove before fitting the communication option. Wiring port cover
for option

(DATA PORT)

@ Installation of attachment for conduit connection (37K, 55K)

For compliance with NEMA1, use the inverter after mounting it with the supplied conduit connection attachment.
An attachment for conduit connection is a standard accessory for models FR-V560-37K-NA and FR-V560-55K-NA.
It is shipped together with the inverter in one crate. If the inverter is not installed inside an electrical enclosure,
mount this attachment according to the below instructions. If the inverter is mounted inside an electrical enclosure
and conduit is not used, it is not necessary to use this attachment.
1) Preparation

confirm that the following parts are enclosed with the indicated quantity.

No. Name Quantity
1 Conduit connection frame 1
2 Cover 1
3 Cover installation screw 4 (M4)
4 Cap 3

2) Installation
(a) Fix with the two installation screws (combined tightening) at the bottom of the inverter unit and the two screws
at the bottom of the attachment.
(b) Install caps on the holes through which wires are not passed.
After installing the cap, bend the metal clasps to fix in position

Inverter unit

3) Cover installation screw

CAUTION
To extend the heat-sink of 37K and 55K models through the back of an enclosure, an adapter model no.
FR-A5CNO06 must be used, and it is not possible to use the conduit connection attachment

OUTLINE -
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1.3.2 Removal and reinstallation of the operation panel

To ensure safety, remove and reinstall the operation panel after powering off.

® Removal

Hold down the top button of the operation panel and pull the operation panel toward you to remove.

- Removal - Reinstallation
— 1 N
—>
—>
,_l_\_ — - ’_l_\_

When reinstalling the operation panel, insert it straight and reinstall it securely.

® Reinstallation using the connection cable

1) Remove the operation panel.
2) Disconnect the modular jack type relay connector. (Place the disconnected modular jack type relay
connector in the modular jack type relay connector compartment.)

Modular jack type  Modular jack type
relay connector relay connector compartment

—

Bl

e

3) Securely plug one end of the connection cable into the PU connector of the inverter and the other end into
the operation panel. (Refer to page 25 for the connection cable.)

CAUTION

Install the operation panel only when the front cover is on the inverter.

14



2 INSTALLATION AND WIRING

2.1 Installation of the inverter

® Install the inverter under the following conditions.

Vertical mounting Ambient temperature and humidity Clearances
Measurement ( 10cm (3.94 inches) )
position
5cmx Inverter x5cm =3 or more
(1.97 inches) (1.97 inches)] |5 Sem
Measurement _I_scm (1.97 inches){| = | =D (1.97 inches)
position x-x_(1.97 inches) or more * or more *
- Temperature: -10°C to 50°C 10cm (3.94 inches)
Vertical (14°F to 122°F) Jl or more
Humidity: 90%RH maximum. \_ )

Leave enough clearances and take These clearances are also necessary for
cooling measures. changing the cooling fan
*1cm (0.39 inches) or more for 2.2K or less.

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

-

S\
Q) ‘
MNWN\N

Vibration High temperature,

Direct sunlight

(5.9m/s2 or more) high humidity
=, b J
\ 13 g

Vertical mounting

(When installing two or
more inverters, install

wem in parallel.)

Transportation by
holding front cover.

Oil mist, flammable gas,
corrosive gas, fluff,
dust etc.

Mounting on
combustible materizy

INSTALLATION AND WIRING

® Wiring cover and handling (7.5K or less)

1)  When cable conduits are not connected 2) When cable conduits are connected
Cut the protective bushes of the wiring cover with Remove the corresponding protective bushes and
nippers or a cutter before running the cables. connect the cable conduits.

Wiring cover @
)
Protective bush @

AWARNING

Do not remove the protective bushes when cable conduits are not connected. Otherwise, the cable
sheathes may be scratched by the wiring cover edges, resulting in a short circuit or ground fault.

15
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2.2 Connection diagram, PU connector

2.2.1 Connection diagram

Avoid frequent ON-OFF. Vector inverter Motor

Repeated inrush currents at =™~ (FR-V500) T '
power-on will shorten the NFB MC Match ohase sequence

converter life. —_— OR | P d :

(Switching life is 100,000) o l\

3-phase AC —© O3
power supply ——¢& OT

i
i A-phase signal output

' A-phase inverted signal output

Take carelnot 19 | External transistor common
short terminals 24VDC power supply
PC-SD. Contact input common (source)

i B-phase signal output

i B-phase inverted signal output:

Forward rotation start ! Z-phase signal output Encoder

Terminals DI1 to Reverse rotation start °[STR ] P7R | Z-phase inverted signal output
DI4 and STR vary Reset ¢ RES IPower supply terminal

in function with

! Power supply ground terminal

1

1

1

1

1

1

:

| the input terminal
1 function selection
1

1

1

1

1

1

1

1

Digital input ;
i s
(Pr. 180 to Pr. 183, signal x4 <[DI3(RH) ;
. S !
Pr. 187) settings. DI4(RT Jumper i
SD / Contact ) !
( input ) (When using the 1
e e L _ \cOmmON / power factor !
Control input signals (no voltage input allowed) improving DC e )
Refer to page 23 for details. reactor. remove
his i ' Across terminals P
SINK this jumper.) Power factor 4 PR  onl
(=P T, — ! an , connect only
improving DC reactor ¢ e resistor
You can select between sink and source. —————  ~ SOURCE p » :
/—In addition, never
i High-duty short these terminals.
PX | brake resistor Terminal PR is
Speed setting potentiometer PR provided for the 15K
172W1kQ ) * Jumper (Remove this jumper or less.
2W 1k Q is recommended for use — N when using the high-duty brake resistor.)
when speed setting is changed -Terminal PX is provided for
frequently. the 7.5K or less.
________________________________________________ .
' [DO1(RUN) !
K ompe | ANy of three different I
Analog command i™=[D02(SU) Il signals can be selected '
1 H .
input .|(4 DoaapE) || s the parameter. Terminals DO1 to DO3 !
) Speed Torque : . (Open collector output) and ABC vary in function !
Terminal| - control | Control i o [ Open collector output with the output terminal !
Main Speed : common function selection !
10E, 2, 5| speed restriction ' (Pr. 190 to Pr. 192, !
command | command ! Alarm output Pr. 195) settings. i
Torque ! (Contact output) !
3 restriction | 10rdue ! !
command -10v
command External a5V |
ower suppl
" PRy I VA P P o load impedance of 10k Q or more
<Prepare a +10V external power) 1o o 24V .DA1 > () 410v
supply for terminals 1, 3. e ° EXT, 12 bits
! 'DA2 o x1ch
|Differential | » (+) 0to 10V Analog signal output
=] b
Change the jumper connector and J‘: o o X 1><2 bits
parameter settings according to ! Complimen-! g o — » () feh
the encoder specifications. ey \. L h
Refer o page 5 for details. PU © Main circuit terminal
connector (Analog output common) O Control circuit terminal
CAUTION

* To prevent a malfunction caused by noise, separate the signal cables more than 10cm (3.94 inches)
from the power cables.

* During wiring, do not leave wire off-cuts in the inverter. . .
Wire off-cuts will cause an alarm, failure or malfunction. Always keep the inverter clean. When drilling

mourr{ting holes in a control box etc., take care not to allow chips and other foreign matter to enter the
inverter.
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2.2.2 Main circuit terminal specifications

(1) Specification of main circuit terminal

Terminal Symbol

Terminal Name

Description

R,S, T

AC power input

Connect to the commercial power supply.

U Vv,w Inverter output Connect a three-phase squirrel-cage motor.
Connected to the AC power supply terminals R and S. To retain the alarm
display and alarm output, remove the jumpers from terminals R-R1 and S-S1
and apply external power to these terminals.
R1 S1 Power supply for Do not turn off the power supply for control circuit (R1, S1) with the main
’ control circuit circuit power (R, S, T) on. Doing so may damage the inverter. The circuit
should be configured so that the main circuit power (R, S, T) is also turned off
when the power supply for control circuit (R1, S1) is off.
15K or less: 60VA, 22K to 55K: 80VA
Disconnect the jumper from terminals PR-PX (7.5K or less) and connect the
P PR Brake resistor brake resistor across terminals P-PR.
' connection For the 15K or less, connecting the resistor further provides regenerative
braking power.
P, N Brake urut Connect the optional FR-BU-C brake unit.
connection
Eowerfactor Disconnect the jumper from terminals P-P1 and connect the power factor
P, P1 improving DC . .
. improving reactor.
reactor connection
PR PX Built-in brake circuit | When the jumper is connected across terminals PX-PR (factory setting),
’ connection the built-in brake circuit is valid. (Provided for the 7.5K or less.)
@ Ground For grounding the inverter chassis. Must be grounded.

CAUTION

* The inverter will be damaged if power is applied to the inverter output terminals (U, V, W). Never
perform such wiring.

* When connecting the external brake resistor, remove jumpers across terminals PR-PX (7.5K or less).
Refer to the Instruction Manual (detailed) for details.

* When connecting the brake unit (FR-BU-C), remove jumpers across terminals PR-PX (7.5K or less).
Refer to the Instruction Manual (detailed) for details.

17
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(2) Terminal arrangement of the main circuit terminal
In the main circuit of the inverter, the terminals are arranged as shown below:

FR-V560-2.2K, 3.7K, 7.5K-NA

Screw size (M) rali Sl

o

N7

— 9 Chmi(e lamp

8

X
()

Jumper

Screw size (M4) [HiM

<

®@®Screw size (M4)

FR-V560-22K-NA

Jumpers
Screw size (M4)

7
@u@l
|R1[HS1]
|@J

@@

Screw size (M6)

FR-V560-15K-NA

Jumpers

Screw size (M4)

gl

IR11S1|

oo
S|

Screw size (M5) {@
PR

Screw size (M6)

2

Jumper

@@

Screw size (M6)

FR-V560-37K, 55K-NA

Jumpers

|

|IR1!! Sl

L]
(R S|

Charge lamp O

Screw size (M4)

Screw size (M8)

(NEP1H P

Jumper

Screw size (M8)

CAUTION

¢ Always connect the power supply cables to R, S, T. If they are connected to U, V, W, the inverter will be

damaged. (Phase sequence needs not to be matched.)

¢ Connect the motor to U, V, W. At this time, turning on the forward rotation switch (signal) rotates the

motor in the counterclockwise direction when viewed from the motor shaft.

18




/ Connection diagram, PU connector

(3) Cables and wiring length

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

If the wiring distance between the inverter and motor is long, the motor torque will decrease due to the voltage drop of the
main circuit cable especially at high-frequency output. The encoder signal will also be affected by the voltage drop.

The following selection example assumes the wiring length of 20m (65.62 feet).

. . - HIV Cables
Applicable Inverter Termin?I T'g.g::ﬂl:g gmﬁgf’s m?2 AWG
Type Screw Size N'm
R,S, T|U VVW|R,S,T|U,VW|R,S,T|U,V,W

FR-V560-2.2K, 3.7K-NA M4 1 2-4 2-4 2 2 14 14
FR-V560-7.5K-NA M4 1 5.5-4 2-4 3.5 2 12 14
FR-V560-15K-NA M6 4 5.5-6 5.5-6 5.5 5.5 10 10
FR-V560-22K-NA M6 4 14-6 14-6 14 14 6 6
FR-V560-37K-NA M8 7 22-8 22-8 22 22 4 4
FR-V560-55K-NA M8 7 38-8 38-8 38 38 2 2

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

\3 x cable resistance[mQ /m]x wiring distance[m] x current[A]
1000

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

CAUTION

Line voltage drop [V] =

¢ Tighten the terminal screw to the specified torque.
A screw that has been tighten too loosely can cause a short circuit or malfunction.
A screw that has been tighten too tightly can cause a short circuit or malfunction due to the unit breakage.
* The crimping terminals recommended for use to wire the power supply and motor are those provided
with insulation sleeves.

(4) Wiring length
® The wiring length should be 100m (328.08 feet) maximum. (during vector control)
CAUTION

» Especially for long-distance wiring, the inverter may be affected by a charging current caused by the
stray capacitances of the wiring, leading to a malfunction of the overcurrent protective function or a
malfunction or fault of the equipment connected on the secondary side. If high-response current
restriction malfunctions when high-response current restriction function is made valid, disable high-
response current restriction. (Refer to Pr.156 "stall prevention operation selection™.)

(5) Cable gause for the control circuit power

« Cable gause: 0.75mm? to 2mm?
* Tightening torque: 1.5Nm

19
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2.2.3 Control circuit terminal specifications

(1) Specification of control circuit terminal

Type E;m;;;l Terminal Name Description
. Turn on the STF signal to start forward
STF Forward rotation start rotation and turn it ?)ff to stop.
Turn on the STR signal to start reverse When the STF and STR signals are
rotation and turn it off to stop. turned on simultaneously, the stop
STR Reverse rotation start |The terminal function varies with the input |command is given.
terminal function selection (Pr. 187) setting.
Refer to page 77 for details.
DI to DI4 Digital input The terminal functions vary with the input terminal function selection (Pr. 180 to Pr.
terminals 1 to 4 183) settings. Refer to page 77 for details.
- . Temperature sensor terminal input for motor overheat protection.
é. OH Thermal protector input OHT error occurs when terminals OH and SD are open.
% Used to reset instantly. By setting Pr. 75 "reset selection”, reset input possible or
g RES Reset reset input possible only during protective circuit operation can be selected. Turn on
8 the RES signal for more than 0.1s, then turn it off.
. Common to the contact input. Common output terminal for 24VDC 0.1A power
sD antact input common supply (PC terminal).
(sink) )
Isolated from terminals 5 and SE.
When connecting a transistor output (open collector output), such as a
programmable controller, connect the external power supply common for transistor
iigiig&:ﬁ;::gg%r output to this terminal to prevent a malfunction caused by a snea!< current. .
PC common, contact input PC-SD can be used as a 24VDC, 0.1A power supply. Note that this connection does
common’(source) not prevent a sneak current.
When source logic has been selected, this terminal serves as a contact input
common.
10E ESSSI?/ setting PoWer |4\ /pe. permissible load current 10mA
By entering 0 to 10VDC, the maximum output speed is reached at 10V and I/O are
2 Speed setting (voltage) |proportional. Acts as a speed command terminal for speed control or as a speed
% restriction for torque control. Input resistance 10kQ2, maximum permissible voltage 20V.
57 Acts as a torque setting signal for torque control or a torque restriction signal for
*2 E’ 3 Torque setting terminal speed control and position control.
o5 Acts as an input terminal when torque bias function by external analog is selected.
- g 0 to +10VDC input, input resistance 10kQ2, maximum permissible voltage +20VDC
3 Since this is a multi-function selection terminal, its function varies with the Pr. 868
& "No. 1 terminal function assignment" setting. The function of this terminal is factory-
1 Multi-function setting  [set to adding auxiliary of speed setting terminal of terminal 2.
terminal Refer to Pr. 868 "No. 1 terminal function assignment" in the Instruction Manual
(detailed).
0 to £10VDC input, input resistance 10k, maximum permissible voltage +20V
. Speed setting signal (terminal 2, 1 or 3) common terminal.
s Speed setting common Isolated from terminals SD and SE. Do not ground.
PA A-ph_ase signal input
terminal
PAR A-phase iljverted signal
input terminal
PB B-phase signal input
terminal A-, B- and Z-phase signals are input from the encoder.
= |PBR B-phase iqvened signal
o input terminal
'% Z-phase signal input
o |PZ )
[} terminal
§ PZR Z-phase inverted signal
g input terminal
Encoder power supply ;’:\v/vl:e)gsupply for encoder. You can switch the power supply between 5, 12 and
PG ziron;::j; side) You can also switch to external power supply.
The jumper connector is factory-set to DC. (Refer to page.)
Power supply ground Common terminal for the encoder power supply.
SD terminal Isolated from terminals 5 and SE.
Do not ground.

20




/ Connection diagram, PU connector

Type E;m'bnjl Terminal Name Description
1 contact output indicating that the output has been stopped by the inverter
protective function
*g 230VAC 0.3A, 30VDC 0.3A. Alarm: discontinuity across B-C (continuity across A-C),
€ |A B,C Alarm output Normal: continuity across B-C (discontinuity across A-C).
8 The terminal function varies with the output terminal function selection (Pr. 195)
setting.
Refer to page 78 for details.
‘8 DO1 to Digital output terminals Permissible load 24VDC 0.1A
% 2 po3 1103 The terminal functions vary with the output terminal function selection (Pr. 190 to Pr.
S8 192) settings. Refer to page 78 for details.
*2 §_ SE Open collector output  [Common terminal for terminals DO1, DO2 and DOS3. Isolated from terminals SD and
= common 5.
© . One selected from the monitoring items, Factory sett_lng_ of output |te_m:
DA1 Analog signal output . * Speed monitoring, output signal 0 to
such as the speed, is output. +10VDC, permissible load current TmA
The output signal is proportional to the - ——
& magnitude of the corresponding monitoring Factory setting of output item:
Tg DA2 Analog signal output itemn Torque monitoring, output signal 0 to
< ' 10VDC, permissible load current 1mA
Analog signal output Common terminal for DA1 and DA2.
5 Isolated from terminals SD and SE.
common
Do not ground.
.§ With the PU connector, communication can be made through RS-485.
3|9 « Conforming standard : EIA Standard RS-485
S|Y - PU connector * Transmission format : Multidrop link system
E &) » Communication speed: Maximum 19200bps
8 * Overall length - 500m

* Not output during inverter reset.

REMARKS
For the input terminal function switchover timing, refer to page 47.

(2) Control circuit terminal layout

Terminal screw size : M3.5

Tightening torque  : 1.2N'm

When connecting three or more control cables
to the terminal 5, connect the accessory
terminal 5 dedicated L-shaped jumper to the

A B C |DO1(DO2|Dl4 | DI3 | DI2 | DI1 [STR|STF

10E| 2 |DA1|DO3| SE | PZ |PZR| PG |RES| PC

INSTALLATION AND WIRING

terminal 5. @ 3 | 1 |DA2| PA |PAR| PB |PBR| SD | OH | SD
In this case no cable should be connected to
the screw in the @ part. 5 | 5 Y Jumper

(3) Wiring instructions

1) Terminals 5, SD and SE are common to the I/O signals and isolated from each other. Do not ground these ter-
minals. Avoid connecting the terminal SD and 5 and the terminal SE and 5.

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

3) Since the control circuit input signals are micro currents, use two or more parallel micro signal contacts or a
twin contact to prevent a contact fault.

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

5) The maximum wiring length should be 30m (98.43 feet).
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Connection diagram, PU connector \

(4) Connecting the control circuit to a power supply separately from the main circuit

If the magnetic contactor (MC) in the inverter power supply is opened when the protective circuit is operated, the
inverter control circuit power is lost and the alarm output signal cannot be kept on. To keep the alarm signal on
terminals R1 and S1 are available. In this case, connect the power supply terminals R1 and S1 of the control circuit
to the primary side of the MC.

<Connection procedure>

” R1 $1
Q Q Power supply terminal
®||®)|| block for control circuit Power supply terminal
5 block for control circuit
?
[r|s] ] .
) /\

) Loosen the upper screws.
) Remove the lower screws.
)
)

1
2
Main power supply 3) Pull out and remove the jumper.
4) Connect the separate power supply
cables for control circuit to the

upper terminals (R1, S$1). (Note 4)

=—— CAUTION

1. When the main circuit power (R, S, T) is on, do not switch off the control power (terminals R1, S1).
Otherwise the inverter may be damaged.

2. When using a separate power supply, the jumpers across R-R1 and S-S1 must be removed.
Otherwise the inverter may be damaged.

3. For a different power supply system which takes the power of the control circuit from other than the
primary side of the MC, the voltage should be equal to the main circuit voltage.

4. The power supply cables must not be connected to the lower terminals. If connected, the inverter
may be damaged.

5. Entering the start signal with power supplied to only the R1 and S1 terminals will result in an error
display (E.OC1).
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/ Connection diagram, PU connector

(5) Changing the control logic
The input signals are factory set to sink logic (SINK).

To change the control logic, the jumper connector on the back of the control circuit terminal block must be moved to

the other position.

(The output signals may be used in either the sink or source logic independently of the jumper connector position.)

1) Loosen the two mounting screws in both ends of the control circuit terminal block. (The screws cannot be
removed.) Pull down the terminal block from the back of the control circuit terminals.

2) Fit the jumper connector from the sink logic (SINK) position on the back surface of the control circuit terminal
block to the source logic (SOURCE) position to change to the source logic.

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

—— CAUTION
1. Make sure that the control circuit connector is fitted correctly.
2. While power is on, never disconnect the control circuit terminal block.
3. 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.

INSTALLATION AND WIRING n
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Connection diagram, PU connector \

4) Sink logic type and source logic type
* The sink logic type is a logic where a signal turns on when a current flows out of the corresponding signal
input terminal.
Terminal SD is common to the contact input signals. Terminal SE is common to the open collector output sig-
nals.
» The source logic type is a logic where a signal turns 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 col-

lector output signals.

@ Current flow concerning the RUN signal

when sink logic is selected

Sink logic Sink connector

Current

DC input (sink type)

Inverter <Example : AX40>
RUN
4 (R]
e
SE [ 9
sl Pt
24VDC

@ Current flow concerning the RUN signal
when source logic is selected

Source logic
lPC

<
Current
E—

od STF EI > ﬁ Source
| o | connector

N y ~

JISTR >
=

Bl
w1

DC input (source type)
<Example : AX80>

Inverter

RUN
)\ S

e

® When using an external power supply for transistor output

+ Sink logic type

Using terminal PC as a common terminal prevents a
malfunction caused by undesirable current. (Do not
connect terminal SD of the inverter with terminal 0OV
of the external power supply. When using terminals
PC-SD as a 24VDC power supply, do not install a
power supply in parallel in the outside of the inverter.
Doing so may cause a malfunction due to undesir-
able current.)

[AY40 type | [ lnverter ‘g
'transistor ! L
h A
|output module 1| STF| C![— J_ 24VDC
! snan® SR CV)
N | a_

FARES
T
L

24vDCSD vV v _S

- --=-- Current flow

VR . Sy
O
\©
S
X
H
b
j
1
H
h
H
L

» Source logic type
Use terminal SD as a common to prevent a malfunc-
tion caused by undesirable current.

e S
transist,

!c:ﬁtr]pstﬁr%:)dulz! | Inverter _g

|

i T 24VDC
|  (SD)

|

| @

| J

1

---=-- Current flow
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/ Connection diagram, PU connector

2.2.4 Connection to the PU connector

(1) When connecting the operation panel or parameter unit using a connection cable
<Recommended connection cable>

+ Parameter unit connection cable (FR-CB2[[) (option) or the following connector and cable available on the
market
+ Connector :RJ45 connector
Example: 5-554720-3 of Tyco Electronics Corporation
+ Cable : Cable conforming to EIA568 (e.g. 10BASE-T cable)
Example: SGLPEV-T 0.5mm x 4P(twisted pair cable, 4 pairs) of Mitsubishi Cable Industries, LTD.
+ Maximum wiring length : 20m

(2) For computer link communication

Using the PU connector, you can perform communication operation from a personal computer etc. By connecting
the PU connector to computers such as a personal computer and FA unit with a communication cable, you can run/
monitor the inverter and read/write parameter values using a user program.

%] Refer to the Instruction Manual (detailed) for details.
+ Conforming Standard : EIA Standard RS-485

+ Transmission form : Multidrop link system
+ Communication speed : Maximum 19200bps
+ Overall length : 500m

—— CAUTION

Do not connect the PU connector to the computer's LAN board, FAX modem socket or telephone
connector. Doing so may damage the inverter due to electrical specification differences.

2.2.5 Grounding Precautions

® | eakage currents flow in the inverter. To prevent an electric shock, the inverter and motor must be grounded.

® Use the dedicated ground terminal to ground the inverter. (Do not use the screw in the case, chassis, etc.)

® Use the thickest possible ground cable. Use the cable whose size is equal to or greater than that indicated below,
and minimize the cable length. The grounding point should be as near as possible to the inverter.

Motor Capacity Ground Cable Gauge
3.7kW (5HP) or less 35
7.5kW (10HP) 55
15kW (20HP) 14
22kW, 37kW (30HP, 50HP) 22
55kW (75HP) 38

® Ground the motor on the inverter side using one wire of the 4-core cable.
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Precautions for use of the vector inverter\

2.3 Precautions for use of the vector inverter

The FR-V500 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 insulation-sleeved crimping terminals for the power supply and motor cables.
(2) Power must not be applied to the output terminals (U, V, W) of the inverter. Otherwise the inverter will be damaged.
(3) After wiring, wire off-cuts must not be left in the inverter.

Wire off-cuts can cause an alarm, fault or malfunction. Always keep the inverter clean.

When drilling mounting holes in a control box or the like, use care not to allow chips etc. to enter the inverter.
(4) Wire the cables of the recommended size to make a voltage drop 2% or less.

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 high frequency.

Refer to page 19 for the recommended wire sizes.

(5) The overall wiring length should be 100m (328.08 feet) maximum.

Especially for long distance wiring, the high-response current restriction function may be reduced 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.

(6) Electromagnetic wave interference

The input/output (main circuit) of the inverter includes harmonic components, which may interfere with the

communication devices (such as AM radios) used near the inverter. In this case, install the radio noise filter (for use

on the input side only) or line noise filter to minimize interference.
(7) Do not install a power factor correction capacitor, surge suppressor or radio noise filter on the output side of the
inverter.

This will cause the inverter to trip or the capacitor and surge suppressor to be damaged. If any of the above devices is

installed, immediately remove it. (When the radio noise filter is connected, switching power off during motor operation

may result in E. UVT. In this case, connect the radio noise filter in the primary side of the magnetic contactor.)
(8) When rewiring after operation, switch power off, wait for more than 10 minutes, and then make sure that the
voltage is zero using a tester, etc. For some time after power-off, there is a dangerous voltage in the capacitor.
(9) A short circuit or ground fault in 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 ground fault caused by wiring inadequacy or reduced motor
insulation resistance may damage the inverter modules.

+ Fully check the to-ground insulation and inter-phase insulation of the inverter secondary 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 power supply side magnetic contactor to start/stop the inverter.

Always use the start signal (turn on/off terminals STF, STR-SD) to start/stop the inverter. (Refer to page 16.)
(11) Across the P and PR terminals, connect only an external regenerative brake discharge resistor.

Do not connect a mechanical brake.
(12) Do not apply a voltage higher than the permissible voltage to the inverter I/O signal circuits.

Application (contact) of a voltage higher than the permissible voltage to the inverter I/O signal circuits or

opposite polarity may damage the 1/0O devices. Especially check the wiring to prevent the speed setting

potentiometer from being connected incorrectly to short terminals 10E-5.
(13) Use of single-phase power supply

Do not use single-phase power input.
(14) Connect the encoder to the backlash-free motor shaft.
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3 RUN AND OPERATION

3.1 Checks prior to test run

Installation check
Check that the inverter is installed correctly in a correct place. (Refer to page 15.)

Wiring check
Check that wiring is correct. (Refer to page 16.)

3.2 Basic operation (Speed setting, run, speed meter adjustment)

3.2.1 Setting the speed and running the motor

(1) Choosing PU operation mode (operation from the operation panel (FR-DU04-1)) and run-

ning at 150r/min

Operation Display
1. Power on — Operation mode check
The external operation mode (EXT) is selected when
switching power on with factory setting.
Make sure that the operation command indication "PU" is lit.
If it does not appear, press to choose the operation
mode, and press @/@ to choose the PU operation mode.
When the desired result is not obtained, set the PU operation
mode in Pr.79.

2. Running speed setting (or) -
Set the running speed to 150r/min. @ @ = / 5 LIl g
First, press to choose the speed setting mode. O

Then, press (4)/(¥) to change the setting, and press
to write the value.

3. Start - (- rr
(or) |REV ) - °
Press [mo) or [rev]. AT

Y

—
[)
l'l °
Ll g
[ ) [ )

® REV @ FWD

-

The motor starts. The mode is automatically switched N EeEm
to the monitoring mode and the output speed is displayed.

4. Stop
Press . o l'_'l'l'_-l‘ o
The motor is decelerated to a stop. i QI 8

REMARKS

» The operation speed can be changed by changing the preset speed during operation following the steps 2 and 3 above.
+ For monitor display changes by , refer to page 32.
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Basic operation (Speed setting, run,
speed meter adjustment) \

® PU jog operation

Hold down @ or to perform operation, and release it to stop.
1)Set Pr. 15 "jog speed setting" and Pr. 16 "jog acceleration/deceleration time".

2)Set PU jog operation. (Press to select the operation mode and press (4)/(¥] to switch to PU jog opera-
tion.)

3)Hold down the or key to perform operation.

(If the motor remains stopped, check Pr. 13 "starting speed". The motor will not start if its setting is lower than
the starting speed.)

REMARKS

+ If the motor does not rotate = -Checking the encoder jumper connector (Refer to page 5.)
-Checking the phase sequence of the encoder cable (Refer to page 4.)
‘For other cases, refer to Troubleshooting on page 97.
*  When you want to set the speed to higher than 1800r/min, set Pr. 1 "maximum speed". (Refer to page 68.)

(2) Choosing external operation mode (operation using external speed setting potentiome-
ter and external start signals)
® Running at 1800 r/min
*Operation command: start signals connected outside
*Speed setting: speed setting potentiometer connected outside
Operation — Display —
1. Power on — Operation mode check
The external operation (EXT) is selected when switching ON
power on with factory setting. Make sure that the operation =
S0 .
<]

711

[]

-
-

-

o L

0

command indication "EXT" is lit. .
If it does not appear, press to choose the operation mode,
and press () /@ to choose the external (EXT) operation mode.
When the desired result is not obtained, set the external
operation mode in Pr.79.

2. Start Forward

Turn on the start switch (STF or STR). rotation  Reverse
The operation status indication FWD or REV flickers. rotation

® REV @ FWD

A -
3
=
3
o0

CAUTION ‘ Al o
The motor does not start if both the forward and reverse ® Rev | IFwp
rotation switches are turned on. If both switches are
turned on during operation, the motor decelerates to a stop.

3. Acceleration — Constant speed 45
Slowly turn the potentiometer (speed setting potentiometer) @/ T B

-
3
-
<
-
<Jd

-
-
()
-
g
-~

[ X ]

connected to across terminals 2-5 full clockwise.
The speed shown on the display increases gradually to
1500r/min.
4. Deceleration 45
Slowly turn the potentiometer (speed setting potentiometer) \g‘ : =

N 9 ® RV [ _FwD

connected to across terminals 2-5 full counterclockwise.
The speed shown on the display decreases gradually to Or/min.
The motor stops running.
5. Stop Forward
Turn off the start switch (STF or STR). rotation Reverse Stop

CAUTION '%] rotation
When Pr. 75 "PU stop selection"="14 to 17", ‘@@)ﬂ =
is valid. i
OFF
REMARKS

» The operation speed of the external potentiometer can be adjusted in Pr. 902 and Pr. 903 (bias and gain of the speed set-
ting terminal). (Refer to page 64.)

» For monitor display changes by , refer to page 32.

+ To select the external operation mode in Pr. 79 "operation mode selection”, set "2" in the parameter. Refer to page 70 for
details.
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Basic operation (Speed setting, run,
/ speed meter adjustment)

e External jog operation

Keep the start switch (STF or STR) on to perform operation, and turn it off to stop.

1)Set Pr. 15 "jog speed setting" and Pr. 16 "jog acceleration/deceleration time".

2)Select the external operation mode.

3)Switch on the jog signal. Keep the start switch (STF or STR) on to perform operation.
Assign the terminal used for the jog signal in any of Pr. 180 to Pr. 183 and Pr. 187
(input terminal function selection). (Refer to page 77.)

(3) Choosing external/PU combined operation mode 1 (operation using the external start
signal and operation panel)

® When setting the start signals from outside inverter (e.g. switches or relays) and the run-
ning speed from the operation panel (Pr. 79=3)
*Operation command: start signal connected outside
*Speed setting: @/@ of PU or multi-speed command (multi-speed command has priority)
For multi-speed command, refer to Pr.4 to Pr.6 on page 67.

Operation Display
1. Power on ON
Switch power on. * E
2. Operation mode selection %
Set "3" in Pr. 79 "operation mode selection".
(Refer to page 70 for details of Pr.79.) [::: n": o_":] [ :’:]
The combined operation mode is selected and the operation . =
status indication "EXT" and "PU" are lit. UFIicker
3. Start
Turn on the start switch (STF or STR). Fonvard
The operation status indication "FWD" or "REV" is lit. Reverse
@l @ j rotation :.: :_: .
* The motor does not start if both the forward and t Al = . S
reverse rotation switches are turned on. If both ON $leey [Cirwo

switches are turned on during operation, the motor
decelerates to a stop.
« Set the speed in the speed setting mode (Refer to page 32.).

4. Running speed setting
Using (4)/(3) of PU, set the running speed to 150r/min

and press .

The operation command indication FWD or REV is lit.

-
L
1" -
L3
™ -
3

o0

® REV FWD

[}
o = E/E

5. Stop . Forward
Turn off the start switch (STF or STR). rotation Reverse e
The motor decelerates to stop. L o (AN

rotation
The operation status indication "FWD" or "REV" is lit. @Jﬁj "

L

OFF

CAUTION
When Pr. 75 "PU stop selection™ = "14 to 17",

sTOP . .
RESET is valid.

REMARKS

When setting the start signal from the PU and speed setting signal from outside inverter, set "4" (combined operation mode 2)
in Pr.79 "operation mode selection".
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Basic operation (Speed setting, run,
speed meter adjustment) \

3.2.2 Adjustment (calibration) of speed meter (meter)

| Changing example | At the preset speed of 1800r/min, make adjustment so that the meter (analog meter)
deflects to full-scale. Calibrate the DA1 terminal (£10V).(in PU operation mode)
—‘ POINT .!

¢ Pr. 900 "DA1 terminal calibration” can be read by setting "1" (extended function parameter enable) in
Pr. 160 "extended function selection™.

¢ Set Pr. 900 "DA1 terminal calibration™.

e Set any of "1 to 3, 5 to 12, 17, 18, 21, 32 to 34 and 36" in Pr. 54 "DA1 terminal function selection” to
output a signal to the terminal DA1. (Refer to page 73)

Operation Display

1. Press to operate the inverter. (It is not necessary to
connect a motor.)

2. Press to select the parameter setting mode. - "
=

3. Display the present operation speed by pressing to sET| o

read Pr. 900.

4. Press @or @ to adjust the meter pointer to
a predetermined position. (Depending on the setting, A / ’| (Analog voltage meter)
it may take some time until the pointer moves.)

REMARKS

1. Pressing to start reverse rotation operation will move the meter pointer
reversely (in the negative direction).

2. The terminal DA1 output will also keep displaying the monitor when the
inverter stops due to an alarm.

-
I3
-
(]
=
<
-
L
=
n |
™ -
L3
g
<d

-
"~
L)
o~
-
o~
-

5. Press for about 1.5s. [
This completes the setting.

C

Flicker ...
Parameter setting complete!!

6. Press | <& | to stop the inverter.

=—— CAUTION
1. When the speed meter is connected across terminals DA1-5 to monitor the speed, the output of ter-
minal DA1 is saturated if the maximum output speed reaches or exceeds 1800r/min, with the factory
setting unchanged. Hence, the setting of Pr. 55 "speed monitoring reference” must be changed to the
maximum output speed. (Refer to page 73.)
2. Terminal DA2 can be adjusted in Pr. 901
3. For operation from the parameter unit (FR-PU04V), refer to the instruction manual of the FR-PU04V.

REMARKS

» For monitor display changes by , refer to page 32.
+ Calibration can be made also during external operation.
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/ Names and functions of the operation panel

3.3 Names and functions of the operation panel

With the operation panel (FR-DU04-1), you can perform operation, set the speed, monitor the operation command
display, set parameters, display an error, and copy parameters.

/ Unit indication
-Hz/r (motor speed)

_ ., 1M ¥ -A(current)
Display ~ oy -V (voltage)
LED x4 digits
REV ol Operation status indication

Mode key —]
| ™ Forward rotation key
Reverse rotation key

STOP
o) [&&
A

Setting key Stop/reset key

Up/down keys

REMARKS

The ON of the LED is indicated byO, and OFF by ®.

® Key indication

Key Description
Select the operation mode or setting mode.
SET Determine the speed or parameter setting.

» Used to increase or decrease the running speed consecutively. Hold down this key to change the
speed.
» Press this key in the setting mode to change the parameter setting consecutively.

D
@

Forward rotation command key.

Z
REV Reverse rotation command key. (@)
S * Used to stop operation. |<_Z
RESET » Used to reset the inverter when the protective function (major fault) is activated to stop the output. (14
L
® Unit indication, operation status indication %
Indication Description (]
Hz/r Lit to indicate the output speed. E
A Lit to indicate the current. =
\Y Lit to indicate the voltage. D
MON Lit in the monitor display mode. o
PU Lit in the PU operation mode.
EXT Lit in the external operation mode.
FWD Flickers during forward rotation.
REV Flickers during reverse rotation.
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Names and functions of the operation panel\

3.3.1 Monitor display changed by pressing

@ Monitoring mode @ Speed setting mode (Caution) @ Parameter setting mode @ Operation mode ® Help mode
FR-DU04-1 CCONTROL PANEL. FR-DUO04-1 CONTROL PANEL. FR-DUO04-1 CONTROL PANEL. FR-DUO04-1 CONTROL PANEL FR-DU04-1 CCONTROL PANEL.

_ O0e = N e
8 Lm0 08

OMON @ EXT PU MON EXT @ PU MON EXT @ PU MON @ EXT PU

[REV | @ FWD | [REV | @ FWD | REV | @ FWD | REV | @ FWD |

CAUTION
The speed setting mode appears only when the operation mode is the PU operation mode.

3.3.2 Monitoring

+ Operation command indications in the monitoring mode

EXT is lit to indicate external operation.

PU is lit to indicate PU operation.

Both EXT and PU are lit to indicate PU/external combined operation.
+ The monitor display can also be changed during operation.

@ Speed monitor @ Current monitor @ Voltage monitor Alarm @ Alarm monitor

FR-DU04-1 CONTROL PANEL. FR-DU04-1 CONTROL PANEL FR-DUO04-1 CONTROL PANEL absent FR-DU04-1 CONTROL PANEL.

@Hzir
A
o |—

OMON @ EXT PU OMON @ EXT OMON @ EXT

@OMON @ EXT

present

*2

To 3.3.3 Speed setting (Caution 3)

—— CAUTION

1. Hold down marked *1 for more than 1.5s to change the current monitor to the power-on monitor.

2. Hold down marked *2 for more than 1.5s to display the last four errors including the latest one.
3. In the external operation mode, it shifts to the parameter setting mode.

3.3.3 Speed setting
+ Used to set the running speed in the PU operation mode.

To speed monitor

@ Speed setting mode @ Set speed change Flicker

FR-DU04-1 CONTROL PANEL. FR-DU04-1 CONTROL PANEL

ISR i) N

@ Set speed write
FR-DUQ4-1  CONTROL PANEL

Malaiags
(EAIERg

MON EXT @ PU

[REV | @ FWD |

FR-DU04-1  CoNTROL PANEL

@ Hzr
A
v

MON EXT @ PU

REV [@|FWD |

MON EXT @ PU

[REV | @ FWD |

MON EXT @ PU

[REV | @ FWD |

Press@/ @ to change the set speed.

To 3.3.4 Parameter setting method
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3.3.4 Parameter setting method (Example: Method to enable extended function
parameters)

+ A parameter value may either be set by updating its parameter number or setting the value digit-by-digit using

@,

+ To write the setting, change it and press for 1.5s.
Example: To change the Pr. 160 "extended function selection" setting from "0" (extended function parameter
invalid) to "1" (extended function parameter valid)  (Refer to page 70 for details of Pr. 160.)

Press [weed to choose the "parameter setting mode™.

'

@ Parameter setting mode

Most significant Middle digit Least significant
digit flickers flickers digit flickers

(] o SET o
[t (NN
0 e
“Won o=t
CE O @M time ®x6 times

or or

l @xg times ><4 times

To33s Operation mode - - .

0to9
@ Current settmg @ Setting change
Press for

1.5s
SET

@ Setting write

) When [FWD] or [REV] indication is lit,
stop operation by pressing [_2& ] or NN e e
Flicker turning off the forward rotation (STF) or
reverse rotation (STR) signal connected
to the control terminal.
2) You cannot set any value outside the parameter setting range.
Write a value within the setting range.

"1" (extended function parameter valid) has been set in Pr. 160.
Ifthe value and parameter number do not flicker and
appears instead, you did not press [=r] for 1.5s when

wrltmg the value.
Press@ once, press , and restart the setting from the beginning.

3.3.5 Operation mode
@ External operation @ PU operation ® PU jog operation

u'ul = (e @ N o @ e
Lo g || ru o — LIl g
L] [ ] [ ] [ ] [ [ ]

® REV | @ FWD @ ® REV @ FWD @ ® REV @ FWD

@ | o
¥

To 3.3.6 Help mode

REMARKS

If one operation mode cannot be switched to another, check the following items.

+ External input signals ..... Make sure that the STF and STR signals are off.

+ Parameter setting........... Check the Pr. 79 setting.
When the Pr. 79 "operation mode selection" setting is "0" (factory setting), the inverter is placed
in the external operation mode at input power-on. At this time, press on the operation panel

twice and press (1) (press when the parameter unit (FR-PUOQ4V) is used) to switch to the PU
operation mode. For the other values (1 to 8), the operation mode is limited accordingly.
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3.3.6 Help mode

@ Alarm history @ Alarm history @ Parameter @ All clear @ Software version
FR-DUO4-1  contmoLpane clear clear read

@
HELPE | EH S —E-L Pl R, — (5n D ]

To 3.3.2 Monitoring

(1) Alarm history

Four past alarms can be displayed with @/@
("." is appended to the latest alarm.)

When no alarm exists, ,'_: ,‘_',' is displayed.

@ Latest alarm @ Second past @ Third past @ Fourth past
FR-DU04-1 CONTROL PANEL. FR-DUO04-1 CONTROL PANEL FR-DU04-1 CONTROL PANEL. FR-DU04-1 CONTROL PANEL FR-DU04-1 CONTROL PANEL.
Mol
- e - A
gy Y e
MON @ EXT PU

[REV | @ FWD |

At alarm

@ Output speed @ Current @ Voltage @ Energization time
FR-DU04-1 CONTROL PANEL FR-DUO04-1 CONTROL PANEL. FR-DU04-1 CONTROL PANEL FR-DU04-1 CONTROL PANEL.

[l et 17 7 [e 0 S Ondl - Jizie
(D RN [[RANIRge AN a5

MON EXT @ PU MON EXT MON EXT @ PU
wo @ wo

(2) Alarm history clear
Clears all alarm history.

Flicker

FR-DU04-1  CONTROL PANEL

Hzlr
.L '

MON EXT PU

REV [@/FWD |

I

FR-DU04-1 CONTROL PANEL FR-DUO04-1 CONTROL PANEL FR-DU04-1 CCONTROL PANEL.

= ‘ v m v
—_—

Cancel
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(3) Parameter clear

Initializes the parameter values to the factory settings. The calibration values are not initialized.
(Parameter values are not cleared by setting "1" in Pr. 77 "parameter write disable selection".)

Flicker

FR-DU04-1 CONTROL PANEL. FR-DU04-1 CONTROL PANEL. FR-DU04-1 CONTROL PANEL.

“:'.- .'-" HAZ" = HA”’ ‘ HAZ"
Lo g 5 s &
M

ON EXT PU

FR-DUO4.1  CoNTROL PANEL

o
R

\
M

—_

MON EXT PU MON EXT PU

REV [@/FWD | REV [@/FWD |

ON EXT PU

REV [@/FWD |

REV [@/FWD |

Cancel

REMARKS

Pr. 75, Pr. 82, Pr. 90 to Pr. 94, Pr. 96, Pr. 145, Pr. 171, Pr. 180 to Pr. 183, Pr. 187, Pr. 190 to Pr. 192, Pr. 195,
Pr.496, Pr.497, Pr.819, Pr. 849, Pr.868, Pr.880, Pr.890 to Pr.892, Pr. 900 to Pr. 905, Pr. 917 to Pr. 920, and Pr. 991 are not ini-
tialized.

(4) Allclear

Initializes the parameter values and calibration values to the factory settings.
(Parameter values are not cleared by setting "1" in Pr. 77 "parameter write disable selection".)

Flicker
FR-DU04-1 CCONTROL PANEL. FR-DU04-1 CONTROL PANEL. FR-DUO04-1 CONTROL PANEL. FR-DU04-1 CONTROL PANEL
A A A A
L Ll g . ) ML L LS
MON EXT PU MON EXT PU MON EXT PU MON EXT PU

REV [@/FWD | REV [@/FWD | REV (@/FWD | REV (@/FWD |

Cancel

REMARKS

Pr. 75, Pr. 145, Pr. 171, Pr. 496, Pr. 497 and Pr. 891 are not initialized.

RUN AND OPERATION s
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3.3.7 Copy mode

By using the operation panel (FR-DUO04-1), the parameter values can be copied to another inverter (only the FR-
V500 series).
1) Operation procedure
After reading the parameter values from the copy source inverter, connect the operation panel to the copy des-
tination inverter, and write the parameter values.
After writing the parameter values to the copy destination inverter, always reset the inverter, e.g. switch power
off once, before starting operation.

@ Parameter setting mode

= b = [l
e el © B OB
[ ] E—— [
[ ] [ ] L] [ ]
® REV @ FWD @ REV |@® FWD
v
I SeT N ] @ _ im0 @ _mrae
L - , U g T oS e LR <
° ° | e | e
® REV | @ FWD @ REV |® FWD @ ® REV | @ FWD @ @ REV | @ FWD
Press for . Press for . Press for .
15s (Caution 1) 4 £ (Caution 1) | oo (Caution 1)
mmie =1 o e
- < - e - e
RN S8 RN
[ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ]
® REV |® FWD ® REV | @ FWD ® REV @ FWD
@ Parameter read @ Parameter write @ Parameter verify

After writing the parameter values,
always reset the inverter prior to
the start of operation.

Connect to copy destination inverter.

== CAUTION
1. While the copy function is being activated, the monitor display flickers. The display returns to the lit-
up state on completion of the copy function.
2. If aread error occurs during parameter read, "read error (E.rE1)" is displayed.
3. If a write error occurs during parameter write, "write error (E.rE2)" is displayed.
4. If a data discrepancy occurs during parameter verify, the corresponding parameter number and "ver-
ify error (E.rE3)" are displayed alternately. If the directly preset speed or jog speed setting differs,

"verify error (E.rE3)" flickers. Press to ignore this display and continue verify.
5. When the copy destination inverter is not the FR-V500, "model error (E.rE4)" is displayed.

Reference: It is recommended to perform parameter read after completion of parameter setting. (When
performing auto tuning, it is recommended to perform read after completion of auto tuning.) When the
inverter has been changed, performing parameter write from the operation panel fitted to a new

inverter completes parameter setup.
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4 VECTOR CONTROL WITH ENCODER SYSTEM

This inverter can control a motor under speed, torque or position control. (As required, set "1" (extended
function parameters valid) in Pr. 160 "extended function selection".)

Refer to page 33 for the setting method of Pr. 160 "extended function selection” and to page 54 for details.
(Since the factory setting of Pr. 77 is "0", perform parameter write in the PU mode or during a stop.)

For vector control without encoder, refer to page 49.

4.1 Speed control operation

4.1.1 Speed control

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

Speed response......... Maximum 800rad/s by internal processing and maximum 300rad/s (without adaptive
magnetic flux observer) by analog input signal are available (motor speed response to the
speed command).

4.1.2 Operation transition

® Turning on the start signal increases the
speed up to the preset speed according to the
acceleration time. Acceleration time »,
® Turning off the start signal decreases the in Pr. 7
speed according to the deceleration time. vPr. 10 "DC injection
When the speed has decreased down to the SPeed S brak%f.’perat'on
DC brake operation speed, operation Startsignal—— L Pe°
changes to 0 speed control or servo lock. RUN signal—— —
(Refer to Pr. 802 "pre-excitation selection " on
page 82.)

Speed command

- Deceleration time in Pr. 8

Pr. 13 "starting speed"}

REMARKS

* When the RT signal is off, Pr. 7 and Pr. 8 are acceleration time and deceleration time.

* When the RT signal is on, Pr. 44 and Pr. 45 (second acceleration/deceleration time) are acceleration/
deceleration time.

* Pr. 44 and Pr. 45 are valid when the RT signal is on, and Pr. 110 and Pr. 111 (third acceleration/deceleration
time) are valid when the X9 signal is on. When both the RT and X9 are on, Pr. 110 and Pr. 111 are valid.

4.1.3 Setting procedure

Perform secure wiring. (Refer to page 16.)

SEthe encoder. (Refer to page 4.)

Set the motor to be used. (Refer to page 6.)

\/

Perform offline auto tuning. (Refer to page 7.)

Set any of "0 (speed-control), 2 (speed-torque switchover), 4 (speed-posftf)n switchover)" in Pr. 800 "control system
selection" to make speed control valid. The parameter i@w—set to 0 (speed control). (Refer to page 70.)

Set the operation command. (Refer to page 38.)

I Test run (Refer to page 27.) I
As required |

1) Gain adjustment (Refer to page 60.)
<Perform easy gain tuning.>
2) Set the torque restriction value (Refer to page 38.)

| Set the speed restriction during torque control.
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4.1.4 Operation command setting
(1) Forward and reverse rotation commands (terminals STF, STR)
1)Command from the operation panel (FR-DU04-1): Turn on or (Refer to page 27.).

2)External command: Turn the forward/reverse rotation signal (terminal STF, STR) on. (Refer to page 28.)
(Turning both terminals STF and STR on or off will give a stop command.)

REMARKS

Use Pr. 79 "operation mode selection" to change the operation mode between operation panel (PU) and external
command (EXT). (Refer to page 70.)

(2) Speed command
1)Operation panel (FR-DU04-1) speed setting (Refer to page 27.)

Use Pr. 79 "operation mode selection" to change the operation command between operation panel (PU) and external
command (EXT). (Refer to page 70.)

2)External analog command (terminal 2 (or terminal 1))
Give a speed command using the analog signal input to terminal 2 (or terminal 1).

REMARKS

» Set Pr. 73 "speed setting signal" to change between the main speed and override of terminal 2.

( EE Refer to the Instruction Manual (detailed)).

» For the adjustment of bias/gain of analog signal, set terminal 2 in Pr. 902 "speed setting No. 2 bias" or Pr. 903
"speed setting No. 2 gain". (Refer to page 64.)

» The function of terminal 1 changes according to the setting of Pr. 868 "No. 1 terminal function selection". For the
factory set function of terminal 1, refer to the Instruction Manual (detailed). The function of this terminal is factory-
set to adding auxiliary of the speed setting signal of terminal 2.

» Set the adjustment of bias/gain of terminal 1 in Pr. 902 "speed setting No. 2 bias" or Pr. 903 "speed setting No. 2 gain".

3)Multi-speed commands
The external signals (RH, RM, RL) may also be used to give speed command.
(The terminals are factory-set as follows. DI1 = RH, DI2 = RM, DI3 = RL)

REMARKS

+ The RH, RM and RL signals are assigned to terminals DI1 to DI4 and STR using Pr. 180 to Pr. 183 and Pr. 187
(input terminal function selection).

» Speed control has the following priority:
maximum setting > Jog >speed jump> minimum setting > 12 bit digital (FR-A5AX) /16 bit digital (FR-V5AH) multi-
speed > option high-resolution output (FR-V5AX) > PID control > analog input

== CAUTION

When the speed command is to be given using the analog command (terminal 2), turn off the external signals
(RH, RM, RL). If any of external signals (RH, RM, RL) is on, the multi-speed commands are made valid.

4.1.5 Torque restriction

Select the setting method of output torque restriction during speed control from among the external analog input
terminal "3" or "1" (Pr. 868 "No. 1 terminal function selection" = "2") or parameter settings using Pr. 810 "torque
restriction mode".

Torque restriction is factory-set to exercise by parameter settings, and the restriction level is 150%.

Factory

Parameter Name Setting

Description

0: Motor output is made constant (torque is reduced)

Constant output region : Torque is made constant

803 torque characteristic 0 You can select whether the torque restriction in the constant output
selection region to be constant torque restriction or constant output restriction.
(Refer to page 43.)

0: Internal torque restriction (torque restriction by parameter settings)
(Refer to page 39)

1: External torque restriction (torque restriction using the terminal 3 and
terminal 1 (option (FR-V5AX) terminal 6))

Torque restriction input 0 With the upper limit of torque restriction as set in Pr. 22, Pr. 812, Pr.

method selection 813 and Pr. 814, the analog input from the terminal 3 input is used as

the torque restriction value on the driving side within the Pr. 22 setting

range. When regenerative torque restriction is assigned to the terminal

1 or option's terminal 6 on the regenerative side, the analog input from

the terminal 1 or terminal 6 is used as the torque restriction.

-

810
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Parameter Name Fact_o Yy Description
Setting
Set the torque restriction level in % for speed control or position control so
that the output torque does not exceed the predetermined value. (0 to
400%)
22 Torque restriction level 150 When Pr. 810 =0, 1st quadrant Pr. 22

2nd quadrant Pr. 812
3rd quadrant Pr. 813
4th quadrant Pr. 814

- Set the torque restriction level in % for regeneration. (0 to 400%)
Torque restriction level

812 (regeneration) 9999 Valid for regeneration when Pr. 810 = 0.
9999: Restricted to the Pr. 22 value.
Torque restriction level Set the torque restriction level in % for 3rd quadrant. (0 to 400%)
813 (3rd quadrant) 9999 Valid for reverse rotation driving when Pr. 810 = 0.
9999: Restricted to the Pr. 22 value.
Torque restriction level Set the torque restriction level in % for 4th quadrant. (0 to 400%)
814 9999 Valid for reverse rotation regeneration when Pr. 810 = 0.

(4th quadrant) 9999: Restricted to the Pr. 22 value.

When the TL signal is on, the Pr. 815 value is a torque restriction value
regardless of Pr. 810.

815 Torque restriction level 2 9999 Set the torque restriction level in % for all operations. (0 to 400%)

Valid when the TL terminal (torque restriction selection) input is provided.
9999: According to the Pr. 22 value.

Set the torque restriction value for acceleration.

Acceleration torque

816 restriction level 9999 9999: Same torque restriction as at constant speed
817 Deceleration torque 9999 Set the torque restriction value for deceleration.
restriction level 9999: Same torque restriction as at constant speed
(1) Torque restriction level
1) WhenPr.810=0 2) WhenPr. 810=1

In the factory setting, restriction is made on With the upper limit of torque restriction as set in Pr. 22, the

all quadrants on the Pr. 22 torque restriction analog input from the terminal 3 input is used as the torque

level. When you want to set the level on a restriction value within the Pr. 22 setting range. When the

quadrant basis, change the corresponding torque restriction function is selected in the regenerative

parameter value. mode with the terminal 1 selected, the input from the
terminal 1 is used as the torque restriction on the regenera-
tive side. (Pr. 868=2)

Torque restriction Torque restriction
+ +
Reverse K Forward s Forward
regeneration| .- /: driving regeneration 4 £ anznseenens driving
Reverse qiuad 4 Forward No. 1 input or Pr. 22 i i j i | No. 3'input or Pr. 22
rotation i rotation whichever is smaller i | whichever is smaller
(Pr. 814) Reverse rotation Forward rotation
s Speed Speed | = 1800r/min
quad 3 No.3inputorPr.22 . 1|1 No. 1 input or Pr. 22
(P:r. 813) : i whichever is smaller
Reverse | N Forward Reverse |- SR £ Forward
driving ! ! regeneration driving e regeneration
1800 1800
r/min - r/min -

(2) Second torque restriction level
® \When the TL signal is on, the Pr. 815 value is a

torque restriction value regardless of the mode in Pr. Torque restriction

VECTOR CONTROL WITH ENCODER SYSTEM

\
810. N T e
Reverse L ] ; Forward
regeneration 3 ; driving
Pr. 815 Pr. 815
- quad 4 | quad:1 +
y f ]
1800’ 1800 Speed
r/min ir/min
Pr. 815 quad3 | quadi2 Pr. 815
Reverse ] i Forward
driving _y__|regeneration
Reverse rotation | Forward rotation
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Related parameters
TL signal terminal assignment = Set "26" in any of Pr. 180 to Pr. 183 and Pr. 187 (input terminal function selection). (Refer to page 77)

REMARKS

* When an analog signal is used to make external torque restriction, refer to page 64 for calibration of the terminal 3 (Pr. 904
"torqgue command No. 3 bias" and Pr. 905 "torque command No. 3 gain").

+ When an analog signal is used to make regenerative torque restriction from the terminal 1, perform calibration of the
terminal 1. (Pr. 919 "No. 1 terminal bias (torque/magnetic flux)", Pr. 920 "No. 1 terminal gain (torque/magnetic flux)") Refer to
page 64.

(3) Torque restrictions during acceleration and deceleration

You can set torque restrictions during acceleration and deceleration individually.
The following chart shows torque restrictions according to the settings of Pr. 816 "acceleration torque restriction
level" and Pr. 817 "deceleration torque restriction level".

Pr.816 Pr.22 Pr.817
"Acceleration Torque restriction level" "Torque restriction level" "Deceleration torque restriction level"

Torque restriction | _
level |7

r|~ >

< > |

After the state where difference

Speed y between the set Speed and
running Speed is within
_________________________________ + 60r/min has persisted for 1s,
Preset torque restriction level during
Speed acceleration/ deceleration

(Pr. 816 or Pr. 817) shifts to
torque restriction level during
constant speed (Pr. 22).

. Time
Deceleration

‘ Acceleration | Constant speed

4.1.6 Gain adjustment

As a simple tuning method, the Pr. 819 "easy gain tuning" function is available. (Refer to page 60.)

REMARKS

blnd For fine adjustment of gain, refer to the Instruction Manual (detailed))
« Manual gain adjustment (Pr. 820, Pr. 821, Pr. 830, Pr. 831)
» Speed feed forward control and model adaptive speed control are also available.

40



/ Torque control operation

4.2 Torque control operation

4.2.1 Torque control

Torque control is exercised to develop torque as set in the torque command. The motor speed becomes constant
when the motor output torque and load torque are balanced. For torque control, therefore, the speed is determined
by the load

For torque control, the motor gains speed as the motor output torque becomes greater than the motor load. Here,
set the speed restriction value so that the motor speed does not increase too high. The speed restriction value is set
in the following method. When speed restriction is not set, the speed restriction value setting is regarded as 0r/min
to disable torque control.

(Toruque control is disabled under speed restriction. (Speed control is performed.))

4.2.2 Operation transition

Speed restriction value is

increased up to preset value

according to the Pr.7 Speed restriction value is decreased
"acceleration time" setting. / down to zero according to the Pr.8

\ ,""""""""'""""""""""3\/"decelerationtime"setting.

Speed ——/| Torque control |

Speed restriction [« [+ Speed restriction

Speed restriction value

Speed

Start signal

Output torque is provided
* according to the No. 3 terminal
setting.
Output torque

* Speed control is peformed during speed restriction. (thus, torque according to the command is not developed)

REMARKS
When the load is smaller than torque command, the speed increases up to the speed restriction value.

® When "0" is set in Pr. 7 or Pr. 8 "acceleration/deceleration time"

OFF ON
Terminal STF !
I
10V | :
oV }
/ Speed restriction value i
I
P Y N |
| | Speed restriction
1 T | X
Spee_d / orque control X_\l R
Or/min T e
I [}
150% pw|
Output torque Limit by the torque ,
0 restriction value
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(1) /O signals

The following table indicates the operations of the signals.

Signal Terminal Name Remarks
External operation | STF, STR signal Start and stop are the same as under speed
Start signal PU . Forward or reverse rotation from | control. A stop is made when the STF and
operation PUO4V or DU04-1 STR signals are both on.

Torque command | As set in the torque command right selection parameter. | Input torque command.

Display SL and output OL signal during speed
restriction.

Speed restriction | As set in the speed restriction selection parameter.

(2) Operation example (Pr. 804=0)

Torque control is enabled if the actual speed is less than the speed restriction value.

When the actual speed reaches or exceeds the speed restriction value, speed restriction operation starts, torque
control is stopped, and speed control (proportional control) starts.

The following shows the operations in response to the analog input command from the terminal 3.

o Pr.7. Speed restriction value
> ¥ o~

(Forward rotation
command)

RH
(Speed restriction)

Torque control operation

Speed restriction Speed restriction Torque Speed restriction
operation operation control  operation
(Speed control)  operation

1) When STF is turned on, the speed restriction value is increased according to the time set in Pr. 7.

2) Torque control operation is performed when the actual speed is less than the speed restriction value.

3) When the STF start signal is turned off, the speed restriction value is decreased according to the time set in Pr. 8.

4) For torque control, the actual speed becomes constant when the torque command and load torque are
balanced.

5) The motor torque developing direction is determined by the combination of the torque command input polarity

and start signal as indicated in the following table.

Torque Developing Direction (Mode)
Torque Command Polarit - -
q ¥ STF signal ON STR signal ON
. Forward rotation direction (forward rotation | Reverse rotation direction (forward rotation
Positive torque command - . . . . .
driving/reverse rotation regeneration) regeneration/reverse rotation driving)
. Reverse rotation direction (forward rotation | Forward rotation direction (forward rotation
Negative torque command . . - - - .
regeneration/reverse rotation driving) driving/reverse rotation regeneration)

REMARKS

When speed restriction operation starts, speed control is exercised to enable internal torque restriction (Pr. 22 "torque
restriction level) (factory setting). Speed control may not be returned to torque control in this case. Torque restriction be set to
external torque restriction (terminals 3, 1 and 6 (option FR-V5AX)).

(Refer to Pr. 803 "constant output region torque characteristic selection" (page 38).)
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4.2.3 Setting procedure

Perform secure wiring. (Refer to page 16.)

SEthe encoder. (Refer to page 4.)

Set the motor to be used. (Refer to page 6.)

\/

Perform offline auto tuning. (Refer to page 7.)

Set any of "1 (torque control), 2 (speed-torque switchover), %osition-torque switchover)," in
Pr. 800 "control system selection" to make towontrol valid. (Refer to page 70.)

Set the torque command. (Refer to page 43.)

\/

Set the speed restriction value. (Refer to page 44.)

ﬁest run (ﬁefer to page 2'7.)

As required

e Perform online auto tuning.
(if torque control accuracy needs to be improved) (Refer to page 63.)

| Set torque restriction during speed control.

4.2.4 Torque command right selection

Using Pr. 804 "torque command right selection", set the method by which the torque command will be given.
The torque command is factory set to the torque command connected across terminals 3-5.
(This parameter is an extended function parameter. Set "1" in Pr.160 "extended function selection".)

Pr. 804 Setting Description

0
(factory setting)

Torque command connected across terminals 3-5 (analog)

Refer to the Instruction

1 Torque command by setting Pr. 805 or Pr. 806 (digital) Manual (detailed).
(FR-\2/5AP) Torque command by pulse train command Fit an option to set these
3 values. Refer to the

(FR-A5NC) Torque command by using CC-Link. instruction manual of

4 ] o options for details.
(FR-V5AH, FR-A5AX) Torque command from the option (digital)

4.2.5 "Torque command setting

® Torque command selection
The figure on the right shows how to give the torque command in the constant output region (extended function
parameter).

Torque command

Factory | Setting A
Setting | Range

Parameter Name Pr. 803 = 1: Constant torque

Constant output
region torque
characteristic
selection

/— Pr. 803 = 0: Constant output

803 0 0,1

» Speed

Base speed
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(1) Calibration of torque command terminal 3 Output torque
Refer to the chart on the right for the relationship (Torque command)
between torque setting input voltage and output 150%
voltage. The torque setting input signal is in
proportion to the output torque. Note that the
motor-developed torque varies with the motor
temperature. -10V 5
Use Pr. 904 and Pr. 905 to adjust bias/gain of 0 10V Terminal 3
the terminal 3. (Refer to page 64.)

Gain
Pr. 905

-150%

4.2.6 Speed restriction

Set the speed restriction value to prevent the motor from over speeding due to a smaller load torque than the torque
command value.

Parameter Name ';ae‘:::::; Setting Range
807 Speed restriction selection 0 0,1,2
808 Forward rotation speed control 1800r/min 0 to 3600r/min
809 Reverse rotation speed control 9999 0 to 3600r/min, 9999

Select the speed restriction input method using Pr. 807.

Speed Restriction

Pr. 807 Setting Input Method

Operation

+ Speed setting from the operation panel
» External analog command (terminal 1, 2)
0 Same method as speed * Multi-speed command

(factory setting) | setting for speed control | « Option (FR-V5AX etc.)
» For both PU and external operations, the speed restriction changes

according to the acceleration/deceleration time. (Refer to 45 page)
According to the rotation direction, set the speed restriction in forward and
Pr. 808 Forward rotation | reyerse rotation directions individually. When the reverse rotation speed
1 speed restriction restriction is 9999, the setting is the same as that of the torque restriction in
Pr. 809 Reverse rotation | forward rotation direction.

speed restriction
HH Refer to the Instruction Manual (detailed).)

The analog voltage of the terminal 1 input is used to make speed restriction.
] For 0 to 10V input, set the forward rotation speed restriction. (The reverse
Forward/reverse rotation | rotation speed restriction is Pr. 1 "maximum speed".) For -10 to OV input, set

speed restrict.ion the reverse rotation speed restriction. (The forward rotation speed restriction is

5 (analog polarity Pr. 1 "maximum speed".) The maximum speed of both the forward and reverse
switchover speed rotations is Pr. 1 "maximum speed". When terminal 1 input is selected, set "5"
restriction) in Pr. 868 "No. 1 terminal function assignment".

(Terminal 1 analog input) | yse Pr. 917 or Pr. 918 to calibrate the terminal 1.

(B Refer to the Instruction Manual (detailed).)

Speed feedback value < speed restriction value
+

Torque command o) Torque
. control
Speed restriction

input selection )

Speed setting for

icti 0 + Speed control
speed restriction L (O (O »O | O>P : @
Forward, reverse rotation 1 _m L |(proportional control)
speed restriction parameter - Speed feedback value > speed restriction value
Forward/reverse rotaton ———O O

speed restriction
(analog polarity switchover
speed restriction)
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/ Torque control operation

(1) When Pr. 807 = 0

The speed command value during speed restriction i
L. ... Speed setting acts as

acts asa speed restrlct|on' level. At th|s. t|m§, speed restriction level in
according to the acceleration/deceleration time set  both forward rotation and o )
in Pr. 7 "acceleration time" and Pr. 8 "deceleration ~ reverse rotation. Speed restriction operation
. . " L. ' . Pr.7 / Pr. 8
time", the restriction level is increased from Or/min s >

. 4
upon start, and when the start signal turns off, the /Ig:]‘t‘r‘é?lable range
speed restriction level is decreased from the then v
speed restriction level to the DC injection brake
operation speed in Pr. 10 to a stop. The speed y
restriction level at this time is shown on the right. Start signal

»
>

1) External analog speed restriction (terminal 1, 2)
The analog signal (0 to +10V (£10V)) input to terminal 2 (or terminal 1) is 10E (+10V)
used to give a speed restriction command.

2 (0 to +10V)

\— 5 (Analog common)

REMARKS
+ Set Pr. 73 "speed setting signal" to change between the main speed and override of terminal 2.

( (25 Refer to the Instruction Manual (detailed).)

« If the above speed restriction command is greater than Pr. 1 "maximum speed", the speed restriction value is regarded as
the Pr. 1 "maximum speed" value. If the speed restriction command is smaller than Pr. 2 "minimum speed", the speed
restriction value is regarded as the Pr. 2 "minimum speed". Similarly when the speed restriction command is smaller than Pr.
13 "starting speed", the speed restriction value is Or/min.

» Set the speed restriction of terminal 1 using Pr. 868 "No. 1 terminal function selection".

( (22 Refer to the Instruction Manual (detailed).)

2) Speed restriction on multi-speeds
The speed restriction command can also be set for the external signals (RH, RM, RL).
(The terminals are factory-set as follows. DI1 = RH, DI2 = RM, DI3 = RL)

REMARKS

The RH, RM and RL signals are assigned to terminals DI1 to DI4 using Pr. 180 to Pr. 183 and Pr. 187 (input terminal function
selection).

== CAUTION
When speed restriction is to be made using the analog command (terminal 2), turn off the external signals
(RH, RM, RL). If any of external signals (RH, RM, RL) is on, multi-speed restrictions are made valid.

REMARKS

* Changing the terminal assignment in Pr. 180 to Pr. 183 and Pr. 187 may affect the other functions. Make setting after
checking the functions of the corresponding terminals.

+ If the value set in Pr. 187 is other than "9999", the external command cannot be used to perform reverse rotation operation.
To start reverse rotation, set "9999" (factory setting) in Pr. 187 to make the STR signal of terminal STR valid.

* When the above speed restriction command is greater than the Pr. 1 "maximum speed" value, the speed restriction value is
the Pr. 1 "maximum speed" value, and when the speed restriction command is less than the Pr. 2 "minimum speed" value,
the speed restriction value is the Pr. 2 "minimum speed" value. When the speed restriction command is less than the Pr. 13
"starting speed" value, the speed restriction value is Or/min.

* When external speed restriction is to be made using analog, calibrate the terminal 2 (1). Refer to Pr. 902 "speed setting No.
2 bias" and Pr. 903 "speed setting No. 2 gain". Refer to Pr. 902 "speed setting No. 2 bias" and Pr. 903 "speed setting No. 2
gain" for the terminal 1. (Refer to page 64.)

(2) For Pr. 807="1 or 2", refer to the Instruction Manual (detailed).

4.2.7 Torque control accuracy improvement

To eliminate the temperature drift of torque under torque control, change the Pr. 95 "online auto tuning" setting to
"2". (Refer to page 63.)
For torque control, easy gain tuning has no effect.

When an unfavorable phenomenon such as torque pulsation occurs or when you want to exhibit the best

performance according to the machine, refer to the Instruction Manual (detailed) to perform a manual gain
adjustment (Pr.824 to Pr.827).
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4.3 Position control operation

On this inverter, you can use parameter and pulse inputs to exercise position control.

~_| Refer to the Instruction Manual (detailed) for details.

4.3.1 Position command from parameter setting
Position control is exercised using the position feed amounts set in Pr. 465 to Pr. 494.

4.3.2 Position command from PLC

Position control is exercised by connecting the PLC, such as the MELSEC-Q series PLC positioning module
(QD75), and the positioning control option (FR-V5AP) to the inverter.

4.3.3 Position command from SSCNET

Position control is exercised by connecting the motion controller and the SSCNET communication option (FR-
VV5NS) to the inverter.
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/ Control mode switchover timing

4.4 Control mode switchover timing

Depending on a parameter setting change or whether the MC terminal turns on/off, the control mode switches at the
following timing.

Switchover Pattern Switchover Operation

The mode can be changed any time independently of whether the motor is at a stop or running or
the DC brake (servo lock) is operating.

Speed <+— Position | The mode can be changed when the speed is equal to or lower than the low speed detection level.
When the speed is higher than the low speed detection level, changing the MC signal during rotation
Position <+— Torque | Will not switch the control mode to the other, and as soon as the speed falls to or below Pr. 865
"low speed detection level", the control mode is changed according to the terminal status.

(Example: Speed <+— Position, when Pr. 800 = 4)

Speed <+—> Torque

Low speed detection &
level (Pr. 865) v
STF ¢
MC [
Speed control g Position control "

® Terminals and terminal functions changed by control mode switchover
The terminal functions vary with the control mode as indicated in the following table.

Description
Pr. 800="0" | Pr. 800="1"| Pr. 800="2" Pr. 800="3" Pr. 800="4" Pr. 800="5"
Speed Position
Classif | Terminal Control/ Speed Control/ | Control/Torque
ication | Name Speed Torque Torque Position | Position Control Control
Control Control Control Control Switchover (MC Switchover
Switchover signal:ON/OFF) | (MC signal: ON
(MC:ONJ/OFF) IOFF)
Forward
STF rotation <« <« “— “— “—
command
Reverse
STR rotation <« <« “« “« «
command
Multi-
DI1 function <« “« “— “— “—
Contact .
input |npu.t !
signal Multi-
DI2 function <« <« “« “« <«
input 2
Multi-
DI3 function <« <« “— “— “—
input 3
Multi-
Di4 function <« <« “« “« <«
input 4
Contact ABC Alarm - - - - -
output contact
Multi-
DO1 function <« <« “« “« «
output 1
Open Multi-
collecto | DO2 function “« <« “— “— “—
r output output 2
Multi-
DO3 function <« <« “— “— “—
output 3

VECTOR CONTROL WITH ENCODER SYSTEM -
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\

Description
Pr. 800="0" | Pr. 800="1" | Pr. 800="2" Pr. 800="3" Pr. 800="4" Pr. 800="5"
Speed Position
Classif | Terminal Control/ Speed Control/ | Control/Torque
ication | Name Speed Torque Torque Position | Position Control Control
Control Control Control Control Switchover (MC Switchover
Switchover signal:ON/OFF) | (MC signal: ON
(MC:ONJ/OFF) IOFF)
Speed
Speed Spee_d . command/ . Speed Command / Invalid/speed
2 command restriction Invalid . . -
. . speed invalid restriction
input input e
restriction
Speed Speed Speed
Analog . command restriction command/ . Speed Command/ Invalid/speed
. 1 L - Invalid . . L
input auxiliary auxiliary speed invalid restriction
input input restriction
Torque Torque Torqge. Torque Torque
e restriction/ " -
3 restriction command torque restriction <« restriction/torque
input input 9 input command
command
Multi-
DA1 funcpon <« “« “— “— “—
monitor
Analog output 1
output Multi-
DA2 funcFlon <« “« “— “— “—
monitor
output 2

Related parameters
+ DI1 to DI4, STR terminal function selection = Pr. 180 to Pr. 183, Pr. 187 (input terminal function selection). (Refer to page 77.)
+ DO1 to DO3, ABC terminal function selection = Pr. 190 to Pr. 192, Pr. 195 (output terminal function selection). (Refer to page 78.)

*: Assumes that the Pr. 868 value is the factory setting.

Terminal 1 function selection = Pr. 868 "No. 1 terminal function assignment" (ﬂ] Refer to the Instruction Manual (detailed).)
Terminal 1, 2, 3 bias/gain adjustment = Pr. 902 to Pr. 905, Pr. 917, Pr. 918 (bias/gain adjustment) (Refer to page 64.)

+ DA1, DA2 terminal function selection = Pr. 54, Pr. 158 (DA1, DA2 function selection) (Refer to page 73 (DA1) and page 77 (DA2).)
+ DA1, DA2 terminal calibration = Pr. 900, Pr. 901 (DA1, DA2 terminal calibration) (Refer to page 30.)
» MC signal terminal assignment = Set "26" to any of DI1 to DI4 and STR using any of Pr. 180 to Pr. 183 and Pr. 187 (input terminal
function selection). (Refer to page 77.)
Control system selection = Pr. 800 (Refer to page 70.)
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5 VECTOR CONTROL WITHOUT ENCODER SYSTEM

This inverter can control a motor by exercising speed and torque control. (As required, set "1" (extended
function parameters valid) in Pr. 160 "extended function selection".)

Refer to page 33 for the setting method of Pr. 160 "extended function selection” and to page 54 for details.
(Since the factory setting of Pr. 77 is "0", perform parameter write in the PU mode or during a stop.)

POINT

Perform the following before exercising vector control without encoder.

1. Perform offline auto tuning.
(For the offline auto tuning, you can select either the motor rotation mode (Pr. 96=101) or non-rotation mode
(Pr.96=1).For details of offline auto tuning, refer to page 7.

2. Set "1" (start time tuning) in Pr. 95 (Refer to page 75.). Or turn on the X28 signal (start time tuning). (For the
X28 signal, set "28" in any of Pr. 180 to Pr. 183 and Pr. 187 (input terminal function selection).) (Refer to the
Instruction Manual (detailed).)

REMARKS

Perform offline auto tuning to achieve high-precision control with start time tuning.

Vector control without encoder can be exercised without performing start time tuning. However, optimum
function in the low speed range will not be obtained and may result in overload status or occurrence of stall
prevention protection (E.OLT) depending on conditions.

5.1 Speed control operation (without encoder)

5.1.1 Speed control

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

Speed response............ Maximum 120rad/s (motor speed response to the speed command).

Application constraint...Use in the application where the driving load exceeds 50% of the rated motor torque at 0
speed. (Adequate accuracy will not be provided when the driving load is less than 50% of
the rated motor torque.)

REMARKS

The above accuracy can be obtained when a vector control dedicated motor is used.

5.1.2 Operation transition

® Turning on the start signal increases the

] Speed command
speed up to the preset speed according to the

acceleration time. Acceleration time < Deceleration time in Pr. 8
® Turning off the start signal decreases the  inPr.7 N o o
. . i Pr. 13 "starting speed": yPr. 10 "DC injection
speed according to the deceleration time. Speed ; brake operation
When the speed has decreased down to the gt signal i ;4 speed”
DC brake operation speed, operation ryN signal— i

changes to DC injection brake operation or 0
speed control. (Refer to Pr. 850 "brake
operation selection for vector control without
encoder" on page 83.)

REMARKS

+ When the RT signal is off, Pr. 7 and Pr. 8 are acceleration time and deceleration time.

+ When the RT signal is on, Pr. 44 and Pr. 45 (second acceleration/deceleration time) are acceleration/decelera-
tion time.

* Pr. 44 and Pr. 45 are valid when the RT signal is on, and Pr. 110 and Pr. 111 (third acceleration/deceleration
time) are valid when the X9 signal is on. When both the RT and X9 are on, Pr. 110 and Pr. 111 are valid.

+ Servo lock is not enabled as a brake operation.
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5.1.3 Setting procedure

Perform secure wiring. (Refer to page 16.)

Set the motor to be used. (Refer to page 6.)

\/

Perform offline auto tuning. (Refer (page 7)

\/

Perform online auto tuning (start time tuning). (Refer to page 63.)

Set any of "10 (speed-control), 12 (spe@-torque switchover) in Pr. 800 "control system selection" to make speed
control valid. The parameter is factory-set to 0 (speed co\nt@. (Refer to page 70.)

Set the operation command. (Refer to page 50.)

I Test run (Refer to page 27.) I

As required

1) Gain adjustment (Refer to page 60.)
< Perform easy gain tuning (Pr.819=2) >
2) Set the torque restriction value (Refer to page 51.)

| Set the speed restriction during torque control.

5.1.4 Operation command setting

(1) Forward and reverse rotation commands (terminals STF, STR)

1)Command from the operation panel (FR-DU04-1): Turn on or (Refer to page 27.).
2)External command: Turn the forward/reverse rotation signal (terminal STF, STR) on. (Refer to page 28.)
(Turning both terminals STF and STR on or off will give a stop command.)

REMARKS

Use Pr. 79 "operation mode" to change the operation mode between operation panel (PU) and external command
(EXT). (Refer to page 70.)

(2) Speed command
1)Operation panel (FR-DU04-1) speed setting (Refer to page 27.)

REMARKS

Use Pr. 79 "operation mode selection" to change the operation mode between operation panel (PU) and external
command (EXT). (Refer to page 70.)

2)External analog command (terminal 2 (or terminal 1))
Give a speed command using the analog signal input to terminal 2 (or terminal 1).

REMARKS
» Set Pr. 73 "speed setting signal" to change between the main speed and override of terminal 2.

( 2% Refer to the Instruction Manual (detailed)).

+ For the adjustment of bias/gain of analog signal, set terminal 2 in Pr. 902 "speed setting No. 2 bias" or Pr. 903
"speed setting No. 2 gain". (Refer to page 64.)

+ The function of terminal 1 changes according to the setting of Pr. 868 "terminal 1 function selection". For the factory
set function of terminal 1, refer to the Instruction Manual (detailed). The function of this terminal is factory-set to
adding auxiliary of the speed setting signal of terminal 2.

+ Set the adjustment of bias/gain of terminal 1 in Pr. 902 "speed setting No. 2 bias" or Pr. 903 "speed setting No. 2 gain™.
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/ Speed control operation (without encoder)

3)Multi-speed commands
The external signals (RH, RM, RL) may also be used to give speed command.
(The terminals are factory-set as follows. DI1 = RH, DI2 = RM, DI3 = RL)

REMARKS

* The RH, RM and RL signals are assigned to terminals DI1 to DI4 and STR using Pr. 180 to Pr. 183 and Pr. 187
(input terminal function selection).

» Speed control has the following priority:
maximum setting > Jog >speed jump> minimum setting > 12 bit digital (FR-A5AX) /16 bit digital (FR-V5AH) > multi-
speed > option high-resolution output (FR-V5AX) > PID control > analog input

—— CAUTION
When the speed command is to be given using the analog command (terminal 2), turn off the external sig-
nals (RH, RM, RL). If any of external signals (RH, RM, RL) is on, the multi-speed commands are made valid.

5.1.5 Torque restriction

Select the setting method of output torque restriction during speed control from among the external analog input
terminal "3" or "1" (Pr. 868 "No. 1 terminal function selection" = "2") or parameter settings using Pr. 810 "torque
restriction mode".

Torque restriction is factory-set to exercise by parameter settings, and the restriction level is 150%.

Parameter Name Fact_o Yy Description
Setting
0: Motor output is made constant (torque is reduced)
Constant output region 1: Torque is made constant
803 torque characteristic 0 You can select whether the torque restriction in the constant output
selection region to be constant torque restriction or constant output restriction.

(Refer to page 43.)
0: Internal torque restriction (torque restriction by parameter settings)
(Refer to page 52.)
1: External torque restriction (torque restriction using the terminal 3 and
terminal 1 (option (FR-V5AX) terminal 6))
Torque restriction input With the upper limit of torque restriction as set in Pr. 22, Pr. 812, Pr.
method selection 813 and Pr. 814, the analog input from the terminal 3 input is used as
the torque restriction value on the driving side within the Pr. 22 setting
range. When regenerative torque restriction is assigned to the terminal
1 or option's terminal 6 on the regenerative side, the analog input from
the terminal 1 or terminal 6 is used as the torque restriction.

Set the torque restriction level in % for speed control or position control so
that the output torque does not exceed the predetermined value. (0 to
400%)
22 Torque restriction level 150 When Pr. 810 =0, 1st quadrant Pr. 22
2nd quadrant Pr. 812
3rd quadrant Pr. 813
4th quadrant Pr. 814
Set the torque restriction level in % for regeneration. (0 to 400%)
9999 Valid for regeneration when Pr. 810 = 0.
9999: Restricted to the Pr. 22 value.

Set the torque restriction level in % for 3rd quadrant. (0 to 400%)
9999 Valid for reverse rotation driving when Pr. 810 = 0.
9999: Restricted to the Pr. 22 value.

Set the torque restriction level in % for 4th quadrant. (0 to 400%)

9999 Valid for reverse rotation regeneration when Pr. 810 = 0.

9999: Restricted to the Pr. 22 value.

When the TL signal is on, the Pr. 815 value is a torque restriction value
regardless of Pr. 810.

815 Torque restriction level 2 9999 Set the torque restriction level in % for all operations. (0 to 400%)

Valid when the TL terminal (torque restriction selection) input is provided.
9999: According to the Pr. 22 value.

Set the torque restriction value for acceleration.

810

VECTOR CONTROL WITHOUT ENCODER SYSTEM

Torque restriction level

812 (regeneration)

Torque restriction level

813 (3rd quadrant)

Torque restriction level

814 (4th quadrant)

Acceleration torque

816 restriction 9999 9999: Same torque restriction as at constant speed
817 Deceleration torque 9999 Set the torque restriction value for deceleration.
restriction 9999: Same torque restriction as at constant speed
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(1) Torque restriction level

1) When Pr.810=0

In the factory setting, restriction is made on
all quadrants on the Pr. 22 torque restriction
level. When you want to set the level on a
quadrant basis, change the corresponding

parameter value.

Torque restriction

+

Reverse K Forward
regeneration| .- /: driving
Reverse Forward
rotation rotation
Speed
Reverse Forward
driving v : regeneration
1800 1800
r/min - r/min

(2) Second torque restriction level
® \When the TL signal is on, the Pr. 815 value is a
torque restriction value regardless of the mode in Pr.

810.

Related parameters
TL signal terminal assignment = Set "26" in any of Pr. 180 to Pr. 183 and Pr. 187 (

2) WhenPr.810=1

With the upper limit of torque restriction as set in Pr. 22, the
analog input from the terminal 3 input is used as the torque
restriction value within the Pr. 22 setting range. When the
torque restriction function is selected in the regenerative

mode with the terminal 1 selected, the input from the
terminal 1 is used as the torque restriction on the regenera-

tive side. (Pr. 868=2)
Torque restriction
+
Reverse | .............. Forward
regeneration B driving
No. 1 input or Pr. 22 i 1 No. 3inputor Pr. 22

whichever is smaller
Reverse rotation
Speed

No. 3 input or Pr. 22

1800
r/min | ;

whichever is smaller
Forward rotation

1800r/min
No. 1 input or Pr. 22

whichever is smaller

Reverse |- - Forward
driving | N Tt regeneration
Torque restriction
A
Reverse | | F | X7 Forward

regeneration driving
Pr. 815 ] i Pr. 815
- quad 4 | quad:1 +
1800 11800 Speed
r/min ir/min
Prets || | | P85
Reverse Forward
driving | "y __|regeneration
Reverse rotation | Forward rotation

input terminal function selection). (Refer to page 77)

REMARKS

page 64.
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+ When an analog signal is used to make external torque restriction, refer to page 64 for calibration of the terminal 3 (Pr. 904
"torqgue command No. 3 bias" and Pr. 905 "torque command No. 3 gain").

* When an analog signal is used to make regenerative torque restriction from the terminal 1, perform calibration of the
terminal 1. (Pr. 919 "No. 1 terminal bias (torque/magnetic flux)", Pr. 920 "No. 1 terminal gain (torque/magnetic flux)") Refer to
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(3) Torque restrictions during acceleration and deceleration
You can set torque restrictions during acceleration and deceleration individually.
The following chart shows torque restrictions according to the settings of Pr. 816 "acceleration torque restriction"
and Pr. 817 "deceleration torque restriction".
Pr.816 Pr.22 Pr.817

"Acceleration Torque restriction level" "Torque restriction level" "Deceleration torque restriction level"

Torque restriction | _
level |7

r|~ >

< > I

After the state where difference
between the set Speed and
running Speed is within
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, + 60r/min has persisted for 1s,
torque restriction level during
acceleration/ deceleration

(Pr. 816 or Pr. 817) shifts to
torque restriction level during
constant speed (Pr. 22).

Speed y

Preset
Speed

A
\4
A
v

Acceleration Constant speed Deceleration Time

REMARKS

Speed may increase if regeneration occurs in the low speed range.
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5.2 Torque control operation (without encoder)

5.2.1 Torque control

Torque control is exercised to develop torque as set in the torque command. The motor speed becomes constant
when the motor output torque and load torque are balanced. For torque control, therefore, the speed is determined
by the load

For torque control, the motor gains speed as the motor output torque becomes greater than the motor load. Here,
set the speed restriction value so that the motor speed does not increase too high. The speed restriction value is set
in the following method. When speed restriction is not set, the speed restriction value setting is regarded as 0r/min
to disable torque control.

(Torque control is disabled under speed restriction. (Speed control is performed.))

5.2.2 Operation transition

Speed restriction value is
increased up to preset value

according to the Pr.7 Speed restriction value

Speed restriction value is decreased

"acceleration time" setting. / down to zero according to the Pr.8
\ ,""""""""'""""""""""g\/"decelerationtime"setting.
i Speed
Speed ——/| Torque control |
Speed restriction [+ : [+ Speed restriction

Start signal

Output torque is provided
* according to the No. 3 terminal
setting.
Output torque

* Speed control is peformed during speed restriction. (thus, torque according to the command is not developed)

REMARKS
When the load is smaller than torque command, the speed increases up to the speed restriction value.

® When "0" is set in Pr. 7 or Pr. 8 "acceleration/deceleration time"

OFF ON
Terminal STF !
I
10V | :
oV }
/ Speed restriction value i
I
P Y N |
| | Speed restriction
1 T | X
Spee_d / orque control X_\l R
Or/min T e
I [}
150% pw|
Output torque Limit by the torque ,
0 restriction value
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/ Torque control operation (without encoder)

(1) /O signals

The following table indicates the operations of the signals.

Signal Terminal Name Remarks
External operation | STF, STR signal Start and stop are the same as under speed
Start signal U ] Forward or reverse rotation from | control. A stop is made when the STF and
operation PUO4V or DU04-1 STR signals are both on.

Torque command | As set in the torque command right selection parameter. | Input torque command.

Display SL and output OL signal during speed
restriction.

Speed restriction | As set in the speed restriction selection parameter.

(2) Operation example (Pr. 804=0)

Torque control is enabled if the actual speed is less than the speed restriction value.

When the actual speed reaches or exceeds the speed restriction value, speed restriction operation starts, torque
control is stopped, and speed control (proportional control) starts.

The following shows the operations in response to the analog input command from the terminal 3.

o Pr.7. Speed restriction value
> ¥ o~

(Forward rotation
command)

RH
(Speed restriction)

Torque control operation

Speed restriction Speed restriction Torque Speed restriction
operation operation control  operation
(Speed control)  operation

1) When STF is turned on, the speed restriction value is increased according to the time set in Pr. 7.

2) Torque control operation is performed when the actual speed is less than the speed restriction value.

3) When the STF start signal is turned off, the speed restriction value is decreased according to the time set in Pr. 8.

4) For torque control, the actual speed becomes constant when the torque command and load torque are
balanced.

5) The motor torque developing direction is determined by the combination of the torque command input polarity

and start signal as indicated in the following table.

VECTOR CONTROL WITHOUT ENCODER SYSTEM

Torque Developing Direction (Mode)
Torque Command Polarit - -
q ¥ STF signal ON STR signal ON
. Forward rotation direction (forward rotation | Reverse rotation direction (forward rotation
Positive torque command - . . . . .
driving/reverse rotation regeneration) regeneration/reverse rotation driving)
. Reverse rotation direction (forward rotation | Forward rotation direction (forward rotation
Negative torque command . . - - - .
regeneration/reverse rotation driving) driving/reverse rotation regeneration)

REMARKS

When speed restriction operation starts, speed control is exercised to enable internal torque restriction (Pr. 22 "torque
restriction level) (factory setting). Speed control may not be returned to torque control in this case. Torque restriction be set to
external torque restriction (terminals 3, 1 and 6 (option FR-V5AX)).

(Refer to Pr. 803 "constant output region torque characteristic selection" (page 38).)
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5.2.3 Setting procedure

Perform secure wiring. (Refer to page 16.)

Set the motor to be used. (Refer to page 6.)

\/

Perform offline auto tuning. (Refer to page 7

Perform online auto tuning (start time tuning). (Refer to page 63.)

Set any of "11 (torque control), 12 (speed-torque switchover)" in Pr. 800 "control system
selection" to make torque control valid. (Refe@}age 70.)

Set the torque command. (Refer to page 56.)

\/

Set the speed restriction value. (Refer to page 57.)

ﬁest run (ﬁefer to page 27.)

| Set torque restriction during speed control.

5.2.4 Torque command right selection

Using Pr. 804 "torque command right selection", set the method by which the torque command will be given.
The torque command is factory set to the torque command connected across terminals 3-5.
(This parameter is an extended function parameter. Set "1" in Pr.160 "extended function selection".)

Pr. 804 Setting Description

0
(factory setting)

Torque command connected across terminals 3-5 (analog)

Refer to the Instruction

1 Torque command by setting Pr. 805 or Pr. 806 (digital) Manual (detailed).
2 .
Torque command by pulse train command
(FR-V5AP) q ye Fit an option to set these

3 . . values. Refer to the
(FR-A5NC) Torque command by using CC-Link. instruction manual of

4 . o options for details.
(FR-V5AH, FR-A5AX) Torque command from the option (digital)

5.2.5 Torque command setting

® Torque command selection
The figure on the right shows how to give the torque command in the constant output region (extended function
parameter).

- Torque command
Factory | Setting A

Setting | Range

Parameter Name Pr. 803 = 1: Constant torque

Constant output
region torque
characteristic
selection

/— Pr. 803 = 0: Constant output

803 0 0,1

> Speed

Base speed
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(1) Calibration of torque command terminal 3 Output torque
Refer to the chart on the right for the relationship (Torque command)
between torque setting input voltage and output 150%

voltage. The torque setting input signal is in pro- i
Gain

portion to the output torque. Note that the motor-

developed torque varies with the motor tempera- [} Pr. 905

ture. -10V

Use Pr. 904 and Pr. 905 to adjust bias/gain of 0 10V Terminal 3

the terminal 3. (Refer to page 64.)

-150%

5.2.6 Speed restriction

Set the speed restriction value to prevent the motor from over speeding due to a smaller load torque than the torque
command value.

Parameter Name ';ae‘:::::; Setting Range
807 Speed restriction selection 0 0,1,2
808 Forward rotation speed control 1800r/min 0 to 3600r/min
809 Reverse rotation speed control 9999 0 to 3600r/min, 9999

Select the speed restriction input method using Pr. 807.

VECTOR CONTROL WITHOUT ENCODER SYSTEM

. Speed Restriction .
Pr. 807 Setting Input Method Operation
*» Speed setting from the operation panel
Same method as speed . Exte.rnal analog command (terminal 1, 2)
0 setting for speed * Multi-speed command
(factory setting) contrc?l P * Option (FR-V5AX etc.)
» For both PU and external operations, the speed restriction changes according
to the acceleration/deceleration time. (Refer to 58 page)
According to the rotation direction, set the speed restriction in forward and
Pr. 808 Forward reverse rotation directions individually. When the reverse rotation speed
1 rotation speed control | restriction is 9999, the setting is the same as that of the torque restriction in
Pr. 809 Reverse forward rotation direction.
rotation speed control ) ]
([ﬁ] Refer to the Instruction Manual (detailed).)
The analog voltage of the terminal 1 input is used to make speed restriction. For
Forw_ard/reverse 0 to 10V input, set the forward rotation speed restriction. (The reverse rotation
rotatl.or? speed speed restriction is Pr. 1 "maximum speed".) For -10 to OV input, set the reverse
restriction . rotation speed restriction. (The forward rotation speed restriction is Pr. 1
5 (analog polarity "maximum speed".) The maximum speed of both the forward and reverse
switchover speed rotations is Pr. 1 "maximum speed". When terminal 1 input is selected, set "5" in
restriction) Pr. 868 "No. 1 terminal function assignment".
(Terminal 1 analog Use Pr. 917 or Pr. 918 to calibrate the terminal 1.
input) ) )
([ﬁﬁ Refer to the Instruction Manual (detailed).)
Speed estimated value < speed restriction value
Torque command + Torque
. O control
Speed restriction _
Speed setting for input select|on+ Srecd ol
speed restriction — L O (O » peed control
P } j— »O _O_ (proportional control)
Forward, reverse rotation 1 0O O
speed restriction parameter - - - Speed estimated value > speed restriction value -
Forward/reverse rotation ———O O Speed estimator

speed restriction
(analog polarity switchover
speed restriction)
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Torque control operation (without encoder) \

(1) When Pr. 807 = 0

The speed command value during speed restriction )
Speed setting acts as

acts asa speed restriction' level. At this. timg, speed restriction level in
according to the acceleration/deceleration time set  both forward rotation and o )
in Pr. 7 "acceleration time" and Pr. 8 "deceleration ~ reverse rotation. Speed restriction operation
nrtr el anarr. : Pr. 7 / Pr. 8
time", the restriction level is increased from Or/min s >
. 4
upon start, and when the start signal turns off, the /Ig:]‘t‘r‘é?lable range
speed restriction level is decreased from the then y

speed restriction level to the DC injection brake
operation speed in Pr. 10 to a stop. The speed
restriction level at this time is shown on the right. Start signal

1) External analog speed restriction (terminal 1, 2)
The analog signal (0 to +10V (£10V)) input to terminal 2 (or terminal 1) is 10E (+10V)
used to give a speed restriction command.

2 (0 to +10V)

\— 5 (Analog common)

REMARKS
+ Set Pr. 73 "speed setting signal" to change between the main speed and override of terminal 2.

( (25 Refer to the Instruction Manual (detailed).)

« If the above speed restriction command is greater than Pr. 1 "maximum speed", the speed restriction value is regarded as
the Pr. 1 "maximum speed" value. If the speed restriction command is smaller than Pr. 2 "minimum speed", the speed
restriction value is regarded as the Pr. 2 "minimum speed". Similarly when the speed restriction command is smaller than Pr.
13 "starting speed", the speed restriction value is Or/min.

» Set the speed restriction of terminal 1 using Pr. 868 "No. 1 terminal function selection".

( (22 Refer to the Instruction Manual (detailed).)

2) Speed restriction on multi-speeds
The speed restriction command can also be set for the external signals (RH, RM, RL).
(The terminals are factory-set as follows. DI1 = RH, DI2 = RM, DI3 = RL)

REMARKS
The RH, RM and RL signals are assigned to terminals DI1 to DI4 using Pr. 180 to Pr. 183 and Pr. 187 (input terminal function
selection).

== CAUTION
When speed restriction is to be made using the analog command (terminal 2), turn off the external sig-
nals (RH, RM, RL). If any of external signals (RH, RM, RL) is on, multi-speed restrictions are made valid.

REMARKS

» Changing the terminal assignment in Pr. 180 to Pr. 183 and Pr. 187 may affect the other functions. Make setting after check-
ing the functions of the corresponding terminals.

+ If the value set in Pr. 187 is other than "9999", the external command cannot be used to perform reverse rotation operation.
To start reverse rotation, set "9999" (factory setting) in Pr. 187 to make the STR signal of terminal STR valid.

* When the above speed restriction command is greater than the Pr. 1 "maximum speed" value, the speed restriction value is
the Pr. 1 "maximum speed" value, and when the speed restriction command is less than the Pr. 2 "minimum speed" value,
the speed restriction value is the Pr. 2 "minimum speed" value. When the speed restriction command is less than the Pr. 13
"starting speed" value, the speed restriction value is Or/min.

* When external speed restriction is to be made using analog, calibrate the terminal 2 (1). Refer to Pr. 902 "speed setting No.
2 bias" and Pr. 903 "speed setting No. 2 gain". Refer to Pr. 902 "speed setting No. 2 bias" and Pr. 903 "speed setting No. 2
gain" for the terminal 1. (Refer to page 64.)

(2) For Pr. 807="1 or 2", refer to the Instruction Manual (detailed).

5.2.7 Torque control accuracy improvement

To eliminate the temperature drift of torque under torque control, change the Pr. 95 "online auto tuning" setting to
"2". (Refer to page 63.)
For torque control, easy gain tuning has no effect.

When an unfavorable phenomenon such as torque pulsation occurs or when you want to exhibit the best

performance according to the machine, refer to the Instruction Manual (detailed) to perform a manual gain
adjustment (Pr.824 to Pr.827).
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Control mode switchover timing
/ (without encoder)

5.3 Control mode switchover timing (without encoder)

Depending on a parameter setting change or whether the MC terminal turns on/off, the control mode switches at the
following timing.

Switchover Pattern Switchover Operation

The mode can be changed any time independently of whether the motor is at a stop or running or
the DC brake is operating.

(Speed <«— Torque, when Pr. 800 = 12)

Speed <+—> Torque

Low speed detection &
level (Pr. 865) v
=
STF Ll
|_
P
MC
Speed control g Position control " ﬁ
® Terminals and terminal functions changed by control mode switchover a
The terminal functions vary with the control mode as indicated in the following table. 8
Description P4
Terminal Pr. 800="10" Pr. 800="11" Pr. 800="12" w
Classification Speed Control/Torque =
Name . =2
Speed Control Torque Control Control Switchover ()
(MC:ON/OFF) I
STF Forward rotation command <« <« =
STR Reverse rotation command <« <« ;
. . DI Multi-function input 1 P p =l
Contact input signal |- Multi-function input 2 < < 8
DI3 Multi-function input 3 <« <« =
D4 Multi-function input 4 “« <« g
Contact output ABC Alarm contact <« <« O
o llect DO1 Multi-function output 1 <« <« o
om?teztco ector DO2 Multi-function output 2 <« <« (o)
P DO3 Multi-function output 3 « « |G
. e Speed command/speed w
2 Speed command input Speed restriction input restriction S
. . Speed command Speed restriction Speed command/speed
Analog input 1 S L .
auxiliary input auxiliary input restriction
3 Torque restriction input Torque command input Torque restriction/torque
command
DA1 Multi-function monitor - -
Analog output output 1
g outp Multi-function monitor
DA2 « -
output 2

*. Assumes that the Pr. 868 value is the factory setting.

—— Related parameters
» DI1 to DI4, STR terminal function selection = Pr. 180 to Pr. 183, Pr. 187 (input terminal function selection). (Refer to page 77.)
+ DO1 to DO3, ABC terminal function selection = Pr. 190 to Pr. 192, Pr. 195 (output terminal function selection). (Refer to page 78.)

Terminal 1 function selection = Pr. 868 "No. 1 terminal function assignment" ([ﬁ] Refer to the Instruction Manual (detailed).)
Terminal 1, 2, 3 bias/gain adjustment = Pr. 902 to Pr. 905, Pr. 917, Pr. 918 (bias/gain adjustment) (Refer to page 64.)

» DA1, DA2 terminal function selection = Pr. 54, Pr. 158 (DA1, DA2 function selection) (Refer to page 73 (DA1) and page 77 (DA2).)
» DA1, DA2 terminal calibration = Pr. 900, Pr. 901 (DA1, DA2 terminal calibration) (Refer to page 30.)

» MC signal terminal assignment = Set "26" to any of DI1 to DI4 and STR using any of Pr. 180 to Pr. 183 and Pr. 187 (input terminal
function selection). (Refer to page 77.)

Control system selection = Pr. 800 (Refer to page 70.)

59



6 ADJUSTMENT

6.1 Easy gain tuning

The ratio of the load inertia to the motor inertia (load inertia moment ratio) is estimated in real time from the
torque command and speed during motor operation to automatically set the optimum gains for speed control/
position control under vector control with encoder from that ratio and response level setting.

6.1.1 Parameter

Parameter Name Fact.o ry Setting Range Remarks
Setting
Easy gain tuning Set the response level.
818 . 2 1t0 15 . .
response level setting 1: Slow response to 15: Fast response
0: No tuning
819 Easy gain tuning 0 012 1: With load estimation, with gain calculation
selection t 2: Manual load input (Pr. 880), with gain
calculation
6.1.2 [Easy gain tuning execution procedure
(1) Setting the resP°ns_e Ievel_ in Pr. 818 setting | 1 ‘2 ‘3 ‘4 ‘5 ‘e ‘7 ‘s ‘g ‘10 ‘11 ‘12 ‘13 ‘14 ‘15
Pr. 818 "easy gain tuning cooponse tovel | SIOW i Fast
response |eve| setting" response response response

Guideline of machine
Refer to the diagram on the rlght and resonance frequency| 8 |10 |12 (15|18 |22|28|34 |42 |52 | 64 | 79 | 98 |122| 150

(Hz)
set the response level.

Increasing the value will improve
trackability to the command, but too
high value will generate vibration. The
relationship between the setting and
response level are shown on the right.

Large conveyor | General machine

tool, conveyor

Arm robot '

(2) Setting easy gain tuning enable in Pr. 819 "easy gain tuning selection™

Precision
machine tool

Pr. 819 Setting Description

0 ¢ Easy gain tuning is invalid.
(factory setting) | « None of the load inertia ratio, position control gain and speed control gain values are updated.

e Easy gain tuning is valid.

e Each control gain is automatically set from the load inertia ratio estimated during acceleration/

1 deceleration operation and the Pr. 818 "easy gain tuning response level setting" value.

¢ Pr. 880 "load inertia ratio" is used as the initial value of the load inertia ratio for tuning. Estimated
value is set in Pr. 880 during tuning.

o Used when the load inertia ratio cannot be estimated well due to load disturbance and such or when
5 the load inertia ratio is known in advance, for example. At this time, the load inertia ratio is not

estimated and each control gain is automatically set from the Pr. 880 "load inertia ratio" setting
(factory setting: 7) and Pr. 818 "easy gain tuning response level setting" value.

CAUTION

When exercising vector control without encoder, set "2" in Pr. 819 to perform tuning. (Tuning with Pr.
819="1"is invalid.)

(3) Start signal

Press or to estimate the load inertia ratio or calculate gain any time.
(The operation command for external operation is the STF or STR signal.)

REMARKS

When "1 or 2" is set in Pr. 819 "easy gain tuning selection" and then returned to "0", tuning results which are automatically set
in each parameter remain unchanged.
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Easy gain tuning

6.1.3 Precautions for easy gain tuning

(1) Checking the Pr. 800 "control system selection” value

Easy gain tuning is valid only for the speed control/position control mode under vector control with

encoder.

In the speed control mode under vector control without encoder, easy gain tuning is made valid by
setting "2 " (load manual input) in Pr. 819.
It is invalid for torque control, V/F control and vector control without encoder.

Pr. 800 Setting | Drive System Control Mode Easy Gain Tuning
0 Speed control
1 Torque control
When speed is selected: @Yl
2 Speed-torque switchover P !
Vector control When torque is selected:
3 with encoder Position control
4 Speed-position switchover
Wh ition i lected: @YEll
5 Position-torque switchover en postiion 15 selece
When torque is selected:
10 Speed control Pr. 819=1: Pr. 819=2: @I
11 Torque control
Vector control -
without encoder Pr. 819=1:
12 Speed-torque switching | When speed is selected with Pr. 819=2:
When torque is selected with Pr. 819=2:
20 V/F control Speed control

(2) Load inertia ratio estimation restriction conditions

When "1" is set in Pr. 819 "easy gain tuning selection”, the load inertia ratio may not be estimated well, e.g. it
takes a long time for estimation, if the following conditions are not satisfied.
+ Time taken for acceleration/deceleration to reach 1800r/min is 5s or less.
* Speed is 150r/min or more.
* Acceleration/deceleration torque is 10% or more of the rated torque.
« Abrupt disturbance is not applied during acceleration/deceleration.
* Load inertia ratio is about 30 times or less.
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Easy gain tuning

6.1.4 Automatically set parameters by easy gain tuning

Parameter Name Factory Setting | Setting Range Remarks

422 Position loop gain 1 0to 150 Valid during position control (1/s)

820 Speed control P gain 1 60% 0 to 1000% 100%:200rad/s

821 Speed control integration time 0.333s 0to 10s

828 Model speed control gain 60% 0 to 1000% Valid during model adaptive control
Setting value when easy gain tuning
load estimation is performed

880 Load inertia ratio 7 0, 1 to 200 times | Inertia ratio with load only
( Refer to the table below for the
inertia reference.)

REMARKS 1

Operation when the first or second function is selected

Load inertia estimation and gain calculation are performed only when the RT terminal is off. The gain calculated is also
reflected only on these parameters. When the RT terminal is on, both the inertia estimation value and gain remain unchanged
from the previous values.

REMARKS 2 |
1. Pr.71="3 to 8" (Other manufacturer’s standard motors) 2. Pr.71="13 to18"(Other manufacturer’s constant-torque motors
Pr.81="2" | Pr.81="4" | Pr.81="6" Pr.81="2" | Pr.81="4" | Pr.81="6"
2.2K 0.02 0.032 0.088 2.2K 0.02 0.042 0.16
3.7K 0.029 0.065 0.14 3.7K 0.035 0.07 0.18
7.5K 0.063 0.16 0.42 7.5K 0.061 0.18 0.52
15K 0.19 0.4 1.3 15K 0.19 0.5 1.5
22K 0.35 0.83 1.9 22K 0.4 0.84 2.0
37K 0.7 1.5 2.7 37K 0.74 15 2.7
55K 1.2 25 6.3 55K 1.2 25
GD?(kgm?) . .. .. SF-JR equivalent GD?kkgm?) .. ... SF-HRCA equivalent

When some adjustments are required after executing easy gain tuning due to disturbance and such,

perform fine adjustment (adjustment of Pr. 820, Pr. 821) by manual input. (Set "0" (without gain tuning) in

Pr. 819 "easy gain tuning".)

If the fast responsiveness to the speed command is desired, consider exerusqu sge{adl feed forward
or details.

control or model adaptive speed control. Refer to the Instruction Manual (detailed

6.1.5 Easy gain tuning-related parameter operation
Refer to the following table for the parameter/gain read/write operation using Pr. 819 "easy gain tuning selection".
Pr. 819=0 Pr. 819=1 Pr. 819=2
Without With inertia estimation, Inertia as set in Pr. 880,
tuning with gain calculation with gain calculation
Setting is Inertia estimation result is L
Read displayed. displayed from the RAM. Setting is displayed.
Pr. 880 "load inertia" Setting can Load inertia estimation result is
Write written. (Write is enabled only Setting can be changed.
be changed. -
during a stop.)
*Every hour after power-on
*When the Pr. 819 setting is When the Pr. 819 setting is changed
Timing of writing load changed to other than "1". to "2"
inertia ratio and control — Not written *When the vector control mode is | When Pr. 880 "load inertia ratio" or
gains into E2PROM changed to other drive systems Pr. 818 "easy gain tuning response
due to the Pr. 800 "control system | level setting" is changed
selection" setting change.
Control gains Read jizt;:zgz;re g:gaizgu'atlon results (RAM) are Settings are displayed.
(Pr. 820, Pr. 821, Setfings éan .
Pr. 828, Pr. 422) Write Write disabled (operation error) Write disabled (operation error)
be changed.

CAUTION

RAM data is erased when the power is not supplied or the inverter is reset.
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/ Online auto tuning

6.2 Online auto tuning

Excellent torque accuracy is provided by temperature compensation even if the secondary resistance value of
the motor varies with the rise in the motor temperature. This function is effective when stable and higher-
torque operation is needed at low speed under vector control without encoder.

6.2.1 Parameters
+ For the motor with encoder, set "2" in Pr. 95 "online auto tuning selection".

Parameter Name Factory Setting | Setting Range Remarks
0: No online auto tuning
95 Online auto tuning selection 0 0,1,2 1: Start time tuning (at start-up)
2: Adaptive magnetic flux observer (normal)

6.2.2 Pr. 95="1" (start time tuning)

This function is effective for optimum speed estimation and torque accuracy improvement when using the motor
without encoder.

The current at a start is detected to compensate for the secondary resistance of the motor so that excellent
characteristics are provided regardless of the change in value of the secondary resistance of the motor with the rise
of the motor temperature.

POINT

When exercising vector control without encoder, set "1" in Pr.95 to perform start time tuning.
Also perform offline auto tuning in the rotation mode before performing online auto tuning with start time tuning.
Data needs to be calculated. Refer to page 7 for offline auto tuning.

=—— CAUTION
1. For using start time tuning in vertical lift applications, examine the utilization of a brake sequence for
the brake opening timing at a start. Though the tuning ends in about a maximum of 500ms after a
start, torque is not provided fully during that period. Therefore, note that there may be a possibility of
gravity drop.

REMARKS

To prevent delay at starting, X28 function which provides tuning before start signal input is available. (Refer to
the Instruction Manual (detailed).)

6.2.3 Pr. 95 = "2" (normal tuning)/adaptive magnetic flux observer

Thiﬁ funcgon is effective for optimum speed estimation and torque accuracy improvement when using the motor
with encoder.

'I;1he current flowing in the motor and the inverter output voltage are used to estimate/observe the magnetic flux in
the motor.

The magnetic flux of the motor is always detected with high accuracy so that excellent characteristics are provided
regardless of the change in the temperature of the secondary resistance.

Set "2" when exercising vector control with encoder.

== CAUTION

1. If any other manufacturer's motor is used, Ferform offline auto tuning (Pr. 96="101") with motor alone
to run ttl:je) motor before performing online auto tuning. (The motor with inertia load can be
connected.

2. For the SF-JR (with encoder) or SF-HRCA (with encoder), it is not necessary to perform offline auto
tuning to select adaptive magnetic flux observer. (Note that it is necessary to perform offline auto
tuning (non-rotation mode) for the wiring length resistance to be reflected on the control when the
wiring length is long (30m (98.43feet) or longer as reference).)

For offline auto tuning, refer to page 7.

3. When exercising vector control without encoder, Pr. 95="2" adaptive magnetic flux observer is

invalid. Select start time tuning.

REMARKS

1. Online auto tuning of the start time tuning does not operate if the MRS is input, if the preset speed is less than the starting
speed (Pr. 13), or if the starting conditions of the inverter are not satisfied, e.g. inverter error.

Online auto tuning of the start time tuning does not operate during deceleration or at a restart during DC brake operation.
Invalid for jog operation.

The RUN signal is not output during online auto tuning of the start time tuning. The RUN signal turns on at a start.

If the period from an inverter stop to a restart is within 4s, online auto tuning of the start time tuning is performed but the
tuning results are not reflected.

Automatic restart after instantaneous power failure overrides when automatic restart after instantaneous power failure is
selected.

Zero current detection and output current detection are valid during online auto tuning.

N orhod
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Biases and gains of speed setting terminals
(Pr. 902 to Pr. 905, Pr. 917 to Pr. 920) \

6.3 Biases and gains of speed setting terminals
(Pr. 902 to Pr. 905, Pr. 917 to Pr. 920)

Adjust the biases and gains of the speed setting terminal 2, torque command terminal 3 and multi-function
terminal 1.

The "bias" and "gain" functions are designed to adjust the relationship between the 0 to 10V input signal,
which is externally input for the setting of output speed, torque or magnetic flux.

Parameter Name Factory Setting Setting Range Remarks
902 Speed setting No. 2 bias ov Or/min 0to 10V 0 to 3600r/min
903 Speed setting No. 2 gain 10V 1800r/min 0to 10V 0 to 3600r/min
904 I‘i’arg“e command No. 3 oV 0% 0to 10V 0 to 400%
905 ;Z?g“e command No. 3 10V 150% 0to 10V 0 to 400%
917 No. 1 terminal bias oV Or/min 0to 10V | Oto 3600r/min | Extended mode
(speed™)
g1g | No: Tterminal gain 10V 1800r/min 0to 10V | 0 to 3600r/min
(speed™)
919 No. 1 terminal bias ov 0% 0to 10V 0 to 400%
(torque/magnetic flux)
920 No. 1 terminal gain 10V 150% 0to 10V 0 to 400%
(torque/magnetic flux)

*For calibration of forward/reverse rotation restriction, PID control deviation and process value

Forward/
Reverse
Speed Command/Speed Rotation Magnetic PID Control
Restriction P Torque
peed Flux (Pr. 128 to Pr. 134)
I (Pr. 807, Pr. 868, Pr. 73) Restricti
Parameter Callbrgtlon estrictio
Terminal n
Speed .
¥ Magnetic | Torque Torque Torque .
s(meaelc?+ a‘ig:?:njt Override flux restriction | command bias x)ﬁ;eat;z Deviation | Set point P;zfjss
pee p command | (Pr.810) | (Pr.804) | (Pr.840)
auxiliary)
902 terminal 2 Y
goz |(*terminal [ J [ (terminal [ ]
1) 1)
904  |terminal 3
905 |only [ ] [ ) [
917
{
918 (Pr. 868) o o
919
terminal 1 ( [ ]
only regenera
tive ]
920 torque (Pr. 868)
restriction
(Pr. 868))
Factory setting (1809;/””) (150%) 4
A D @y
(1800r/min)| - g - S <
3 | SE 8T
2 = ! 8= Gain
2 E T j 8 Bias ; Pr. 905
3= = Pr. o04|Pr. 919} L
= VT ) / | Gain|[Pr.903 = 917| |5 Pr.918
o 5 — , ; SV ~ : 1-0; Pr. 920
1as : e Setting signal
Pr. QOZL — : | \
Ly :
0 o sianal 10V ;
Setting signa Inclination is as set in
' Pr. 904 (Pr. 917, Pr. 919)
e and Pr. 905 (Pr. 918, Pr. 920).

CAUTION

Torque command bias and gain can not be set by applying an external negative setting signal to the
torque command terminal 3 or 1.
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Biases and gains of speed setting
/ terminals (Pr. 902 to Pr. 905, Pr. 917 to Pr.

<Setting>
There are the following three methods to adjust the speed setting voltage bias and gain.
1) Method to adjust any point by application of a voltage to across terminals 2(1)(3) - 5
2) Method to adjust any point without application of a voltage to across terminals 2(1)(3) -
3) Method that does not adjust the bias voltage
(Example) Pr. 903 "speed setting No. 2 gain"
(Pr. 902 to Pr. 920 can be adjusted in the similar manner.)
<Adjustment procedure> Using the speed setting signal from the operation panel (FR-DU04-1) to make speed setting

(1) Power on (monitoring mode) (2) Choose the PU operation mode.

1) Press to make sure that the inverter is in the
PU operation mode. (LED of PU is lit.) (Refer to
o page 33 for monitor transition.)j

o @ Operation mode (PU operation mode)
@ REV | @ FWD

-
ﬁg

=070 1
L

-

] .

!
] :

REMARKS T
ON of the LED is indicated by O, and OFF by @. BLE RRD

-

2) Set 1 (PU operation mode) in Pr. 79 "operation mode selection". (Refer to page 70.)
Example: To change the external operation mode (Pr. 79 = 2) to the PU operation mode (Pr. 79 = 1)

(A . . : o)
\As in the procedure in 1), press to choose the "parameter setting mode )

@ Parameter setting mode

Most significant

Least significant

(

digit flickering Middle digit flickering

digit flickering

e =R

L) [ ]
® REV |® FWD

! u Ialn]
PHC0)—[FooD)

@ x7 times

SET

0to9

@ x9 times

0T

0to9

Press for
@ Current setting @ Setting change 1 5s @ Setting write

= e R
P

If _ appears
Check that the forward rotation (STF)
or reverse rotation (STR) signal connected

to the control terminal is not on. If on, turn it off.
" (PU operation mode) has been set in Pr. 79.

fm appears, you did not press [s=7] for

1.5s when writing the value.

» Press () once, press[se), and make setting one
more time.

[€)

Read Pr. 903 to display the currently set gain speed.

@ Parameter setting mode

EAS in the procedure in (2)-1), press . to }

choose the "parameter settmg mode".

Most significant

@ REV [® FwD l@ 9 times

Currently set gain speed

< Yaln] 0to9

Middle digit flickering

Least significant

digit flickering digit flickering
- SET T Sy p—
=- . il
‘e AN E—
° °

J @x3 times

0109|

=Ty -
(oL s | <
o o
® REV | @ FWD
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Biases and gains of speed setting terminals
(Pr. 902 to Pr. 905, Pr. 917 to Pr. 920) \

(4) Set the gain speed in Pr. 903 and display the analog voltage A/D value across terminals 2-5 in %.
(To change to 1000r/min)

Currently set gain speed @ Gain speed changing P ¢ @ Analog voltage A/D value (%) across terminals 2-5
ress for
@ 15s

(NN ] [ I X iu] SET e

° ° °

ULROURL R4 @ ULROURGL R4 Ll g

° ° ° ° ° °
® REV | @ FWD ® REV | @ FWD ® REV | @ FWD

In any of the following methods in (5) to (7), continue the setting
Use @ @ to change the until the analog voltage A/D value flickers.
If you end the setting here, the gain speed changing is not
reflected.
* When not adjusting the gain voltage — To (5)-1
* When adjusting any point by application of voltage — To (5)-2
¢ When adjusting any point without application of voltage — To (5)-3

(5)-1 Method to adjust only the gain speed and not to adjust the voltage

preset speed.

@ Analog voltage A/D value
(%) across terminals 2-5

@ Press or@once to display the

current analog voltage adjustment value. Press for 1.5 s.

-

"':-" SET

g — OO | <

JLEV RN Example: When the analog
voltage adjustment Tl
value is 100% (10V) [N

(5)-2 Method to adjust any point by application of voltage to across terminals 2-5 (e.g. applied from external potentiometer)

@ Analog voltage A/D value @ Apply a 10V voltage.
(%) across terminals 2-5 (Turn the external potentiometer connected
across terminals 2-5 to the maximum position.)

Press for1.5s

-
[ X X ]

R—
(Xl ’\‘?f 6
R SET

L - @’;: In the maximum position of the
° ° (5\ Sl < potentiometer, the value is nearly

= -

@ REV | @ FWD F||Cker 100(%)

(5)-3 Method to adjust any point without application of voltage to across terminals 2-5(To change from 80% to 100%)

@ Analog voltage A/D value @ Press / [ : ]to set the gain voltage (%).
o Press@or @once to @

(%) across terminals 2-5 "0V = 0(%), 10V = 100(%)"
display the current analog

voltage adjustment value.

-

Xl

] | S
* :REV ® Fwp IPI‘GSS for1.5s
SET

Flicker <

(6) Pressing shifts to the next parameter.

(7) Re-set the Pr. 79 "operation mode selection™ value according to the operation mode being used.

=—— CAUTION
1. Changing the Pr. 903 or Pr. 905 (gain adjustment) value will not change the Pr. 20 "acceleration/
deceleration reference speed” value. (Refer to page 71 for Pr. 20.) The input of terminal 1 (speed
setting auxiliary input) is added to the speed setting signal.
2. For the operation procedure using the parameter unit (FR-PU04V), refer to the FR-PU04V instruction manual.
3. When applying voltage for calibration, the difference of the set input voltage of bias and gain should
be 5% or more. If the difference is 5% or less, a setting error will occur.

ACAUTION

A Take care when setting any value other than "0" as the bias speed at 0V. Even if a speed command is
not given, merely turning on the start signal will start the motor at the preset speed.
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7 PARAMETERS

7.1 Function list (Simple mode parameters)

7.1.1 Simple mode parameter list

At-a-glance Guide to Functions
* O:Usable function
+ x:Unusable function
. « *: Functions that can be used for parameter-
§| & Setti Minimum Ref Cust set position feed forward function
G £ Name Reanlgeg Setting Factory Setting e:;ggce g:tgnmger Vector Control Vector Control
2 T Increments with Encoder without Encoder
o
38 | 3 | &8 | 3T | 8%
g€ | B2 | §E g £g
n3 ©38 38 »8 £8
1 |Maximum speed 0 to 3600r/min 1r/min 1800r/min 68 o o o o o
Minimum speed 0 to 3600r/min 1r/min Or/min 68 o) x o
4 Mylt|-speed setting 0 to 3600r/min 1r/min 1800r/min 68 [e} [e} x* [e} o
(high speed)
Multi- in
5 L!t Speed setting 0 to 3600r/min 1r/min 750r/min 68 o] (o] x* o] o
@ (middle speed)
o n n
S| 6 Multi-speed setting |, seo0rmin | 1rimin 150r/min 68 o o x* o o
- (low speed)
[ . 5s/15s
@ | 7 |Acceleration time  |3103200 0.1s/0.01s (37K or less 68 o o x* o o
17.5K to 55K)
5s/15s
8 |Deceleration time |10 3000¢/ 0.1s/0.01s (3.7K o less 68 o o x* o o
17.5K to 55K)
Electronic thermal Rated inverter
9 OIL relay 0 to 500A 0.01A output current 68 o (e} o (e} (o]
] 0,3108,10, 13
71 |Applied motor to 18, 20, 23, 1 30 69 o o o o o
c 24, 30, 33, 34
o
3 PWM frequenc
Ba| 72 req ¥ 1106 1 1 69 o o o o o
36 selection
[= 3] B
S5 Parameter write
§2| 77 | . . 0,1,2 1 0 69 o o o o o
g disable selection
o n
ration m
79 Ope a.t on mode Oto46t08 1 0 70 o o o o o
selection
80 |Motor capacity 0.4 to 55kW 0.01kW Inverter capacity 7 [¢} [¢} o [¢} o
Number of motor
2| 81 246 1 4 7 o o o o o
g poles
g R motor
- | 83 ated moto 0 to 1000V 0.1V 575V 7 o o o o o
g voltage &)
= R
motor
84 ated moto 20 to 200Hz 0.01Hz 60Hz 7 o o o o o L
frequency [
Online auto tunin L
2| 95 . 9 01,2 1 0 63 o o o o o —
€ selection <
° A nin ing/
2| 96 uto tuning setting 0,1,101 1 0 7 o o o o o 14
status <
= o
g5 Extended function
3| 160 ) 0,1 1 0 70 [e} o) ) ) )
3s selection
g7 7
S c
o6
$3| 800 Control system 0f05, 10,11, 1 0 70 o o o o o
2% selection 12,20
on
Easy gain tuning
s 818 |response level 1t015 1 2 60 o) x o o) x
£2 setting
o7 : : ;
0,1: X
819 Easy galn tuning 0,12 1 0 60 ) x ) . x
selection 20

REMARKS
By setting "1" in Pr. 160 "extended function selection", the extended function parameters are made valid. (Refer to page 70).
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7.1.2 Explanation of simple mode parameters

_| Refer to the separately available Instruction Manual (detailed) for details.

Pr. 1 "maximum speed", Pr. 2 "minimum speed" | Pr. 4 "multi-speed setting (high speed)”
Pr. 5 "multi-speed setting (middle speed)"
Pr. 6 "multi-speed setting (low speed)"

® You can clamp the upper and lower limits of the output

speed.
R ® You can select any speed (RH, RM, RL) by simply
______________ s switching the external contact signal.
- Maximum 4 RH RM RL
g speed High speed ON OFF OFF
» Pr.1 Middle speed | OFF ON OFF
Minimum
7 speed Low speed OFF OFF ON
Speed setting 10V P2 s, ® You can also set each speed to any value within the
range of 0 to 3600r/min during inverter operation.
ACAUTION ® Using the extended function, you can set up to 15
speeds.
A Note that when you have set the minimum ol Refer to the Instruction Manual (detailed) for the
speed, merely turning on the start signal will setting method.
start the motor at the preset speed, without the
input of the speed command, according to the
acceleration time setting.

| Pr.7 "acceleration time", Pr. 8 "deceleration time" | | Pr. 9 "electronic thermal O/L relay"

® The time taken to reach the Pr. 20 acceleration/ @ You can set a current value for protection of the motor
deceleration reference speed (factory-set to 1800r/  from overheat.
min) from Or/min is set as the acceleration time, and @ Normally set the rated motor current to 50Hz.

the time taken to reach Or/min from the Pr. 20 (factory- | the rated current of 50Hz is not printed on the plate,
set to 1800r/min) speed is set as the deceleration  gset the value obtained from multiplying the rated
time. current of 60Hz by 1.1.

o 2ot ® Setting "0" in Pr. 9 disables electronic thermal O/L

) iy N relay (motor protective function). (Protective function
of the inverter output transistor is activated.)

Running speed =
(r/min)

< > Time (s)

Acceleration time  Deceleration time
Pr. 7 Pr. 8

0

=3
El
=]

68



/ Function list (Simple mode parameters)

Pr. 71 "applied motor" |

® Refer to the following table and set this parameter according to the motor used.

Setting Motor Control Constants
0 Inverter internal constants

3 Offline auto tuning

4 Offline auto tuning data utilization

5 Standard motor Star connection direct input

6

7

8

Delta connection direct input
Star connection direct input + offline auto tuning
Delta connection direct input + offline auto tuning

10 Inverter internal constants
13 Offline auto tuning
14 Offline auto tuning data utilization
15 Constant torque motor Star connection direct input
16 Delta connection direct input
17 Star connection direct input + offline auto tuning
18 Delta connection direct input + offline auto tuning
20 Inverter internal constants
23 SF-.JR (4P)-1.5kW (2HP) or less Offline auto tuning
(during vector control) - . —
24 Offline auto tuning data utilization
30

Inverter internal constants

(factory setting) Vect rol dedicated mot
33 ‘ector control dedicated motor Offiine auto tuning

34 Offline auto tuning data utilization

| Pr. 72 "PWM frequency selection"

® You can change the motor sound.

Setting Carrier Frequency
1
(factory setting) 2.25kHz
2 4.5kHz
3 6.75kHz REMARKS
4 9kHz ® Increasing the value reduces the sound level
5 11.25kHz but increases noise and leakage currents.
6 13.5kHz ® Refer to page 78 for Pr. 240 "soft PWM control".

Pr. 77 "parameter write disable selection" |

® 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.

Setting Description
0 Parameter write can be performed. (Write is enabled only during a stop in the PU operation mode.)
1 Parameter write cannot be performed. (Write to Pr. 22, Pr. 75, Pr. 77 and Pr. 79 "operation mode selection"
is enabled.)
2 Write during operation is enabled.

- PARAMETERS

REMARKS

+ Parameters below are write-enabled during operation even when Pr. 77="0".
Pr. 4 to Pr. 6, Pr. 22, Pr. 24 to Pr. 27, Pr. 52 to Pr. 56, Pr. 75, Pr. 77, Pr. 129, Pr. 130, Pr. 133, Pr. 134, Pr. 158, Pr. 160,
Pr. 232 to Pr. 240, Pr. 496, Pr. 497, Pr. 805, Pr. 806, Pr. 866, Pr. 900, Pr. 901 and Pr. 990.
 Parameters below are write-enabled even when Pr. 77="1".
Pr. 22, Pr. 75, Pr. 77 and Pr. 79
+ Parameters below are write-disabled during operation even when Pr. 77="2".
Pr. 60, Pr. 71, Pr. 72, Pr. 79, Pr. 80 to Pr. 84, Pr. 90 to Pr. 96, Pr. 180 to Pr. 183, Pr. 187, Pr. 190 to Pr. 192, Pr. 195, Pr. 450,
Pr. 451, Pr. 453, Pr. 454, Pr. 800, Pr. 819, Pr. 849, Pr. 851, Pr. 852 Pr. 859 and Pr. 868
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| Pr. 79 "operation mode selection” |
® The inverter operation mode can be changed as desired between operation using external signals (external

operation), operation from the PU (FR-DU04-1/FR-PU04V), combined operation of PU operation and external
operation (external/PU combined operation), and computer link operation (when the FR-A5NR option is used).

Pr. 79 Setting Function

0 At power-on, the inverter is in the external operation mode.
Operation can be performed by switching between PU and external operation.

1 PU operation mode

2 External operation mode

Speed command Start command

External/PU Set from the PU (FR-DU04-1/FR-PU04V)

3 gg:rt:t?:: mode 1 | (direct setting, @/@) or external External signal input (terminal STF, STR)

signal input (multi-speed setting only)

External/PU Speed command Start command

4 combined External signal input (terminal 2, 1, jog, |NPut from the PU (FR-DU04-1/FR-PU04V)
operation mode 2| multi-speed selection) (start command using , )
Switch-over mode

6 Switch-over between PU operation, external operation, and computer link operation (when the FR-
A5NR or any other communication option is used) can be done while running.
External operation mode (PU operation interlock)

7 X12 signal ON ....... May be switched to PU operation mode (output stop during external operation)
X12 signal OFF...... Switching to PU operation mode inhibited
Operation mode switching by the external signal (disallowed during operation)

8 X16 signal ON ....... Switched to external operation mode
X16 signal OFF...... Switched to PU operation mode

® Refer to the Instruction Manual (detailed) for details.

Pr. 80 "motor capacity”, Pr. 81 "number of motor poles”, Pr. 83 "rated motor voltage",
Pr. 84 "rated motor frequency", Pr. 96 "auto tuning setting/status"
® Refer to page 7 for details.
[ Pr. 95 "online auto tuning selection" |
® Refer to page 63 for details.

[ Pr. 160 "extended function display selection™ |
® Set this parameter to display/set the extended function parameters.

Setting Description
0 Only the simple mode parameters are displayed.
1 All parameters are displayed.

REMARKS

Refer to page 71 for the parameters (extended function parameters) available when "1" is set in Pr. 160 "extended function
display selection".

Pr. 800 "control system selection™ |
® Select the inverter control system such as speed control, torque control or position control.

Setting Drive System Control Method Remarks
0 (factory setting) Speed control Factory setting
1 Torque control —

MC ON: Torque control
MC OFF: Speed control
Vector control

2 Speed control-torque control switchover
3 Position control —
4

with encoder MC ON: Position control

Speed control-position control switchover MC OFF: Speed control

MC ON: Torque control

5 Position control-torque control switchover MC OFF: Position control
10 Speed control —
11 Vector control Torque control —

without encoder . MC ON: Torque control
12 Speed control-torque control switchover MC OFF: Speed control
20 V/F control Speed control —

Related parameters
MC signal terminal assignment = Set "26" in any of Pr. 180 to Pr. 183 and Pr. 187 (input terminal function selection). (Refer to page 77.) ‘

REMARKS

Set the control system selection of the second motor in Pr. 451 "second motor control method selection". Refer to the Instruc-
tion Manual (detailed) for details.

[ Pr. 818 "easy gain tuning response level setting”, Pr. 819 "easy gain tuning" |
® Refer to page 60 for details.
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7.2 Function list (Extended function parameters)

Refer to page 67 for the function list of simple mode parameters.

The extended function parameters are made valid by setting "1" in Pr. 160 "extended function selection".

([ﬁ Refer to page 33 for the setting method and to the Instruction Manual (detailed) for details.)

At-a-glance Guide to
Functions
O: Usable function
x: Unusable function
*: Functions that can be used
for parameter-set position

level

0 to 400%

.
§ % Factory tS:;r control
S g Name Outline Setting | Set- Vector
Z © ting Vector Control Control
o . .
with Encoder without
Encoder
33(38|82(38 |32
QE g |3 E QE g =
n3|R8|(L8|n3 |28
3%/2%/1%
Torque boost Made valid for V/F control (22K
0 [ 0'to 30% ' 3.7K, 7.5K/ x | x| x| x| x
(manual) o 15K or
more)
1 [Maximum speed 0 to 3600r/min 1800r/min o|lo|oOo|O]|O
2 |Minimum speed 0 to 3600r/min Or/min o | O X o | O
Made valid for V/F control.
3 |Base frequency 20 to 200Hz 60Hz x X x x x
Multi-speed setting ) . *
X 0 to 3600r/ 1800r/ X
4 (high speed) (o] r/min r/min o o o o
(2}
5 Multi-speed setting ) )
(e} *
=1 . 0 to 3600r/ 750r/ X
5 5 (middle speed) (o] r/min r/min o o o o
=) " -
b Multi-speed setting ) ! *
L 0 to 3600r/ 150r/ X
2 6 (low speed) (o] r/min r/min o o o o
@ 5s/155
. . 3.7Kor *
7 |Acceleration time 0 to 3600s/ O to 360s less/7 5K o o | % o o
or more
5s/15s
8 |Deceleration time 0'to 3600s/ 0 to 360s 37Kor olo|x*|o|o
less/7.5K
or more
o Rated
Electronic thermal O/ inverter
o L relay 010 500A output o o]0 o o
current
DC injection brake ;
N X
2 10 operation speed Set the stopping accuracy of positioning operation or the like according to the load by 1r/min o o o o
S DC injection brake adjusting the speed (0 to 1500r/min, 9999), time (0 to 0.5s) and voltage (0 to 30%) that
& 1" tion ti are used to operate the braking torque at a motor stop for V/F control. (For vector 0.5s o o x o o
2 operation time control, these functions follow pre-excitation selection at not more than the speed in Pr.
5 DC injection brake 10.)
o
2 1% x X x
& 12 voltage : oo
[
3 : Set the speed at a start. )
o
= 13 |Starting speed 0 to 1500r/min 15r/min (o] (o] X (o] (o]
© N N
T | 15 |Jog speed setting . ) o 150r/min (o] (o] X (o] (o]
] n Speed command (0 to 1500r/min) and acceleration/deceleration inclination (0 to 3600s/
® 146 Jog accellerat'.on/ 0 to 360s) for jog operation. 0.5s ol o x ol o
deceleration time
17 |MRS input selection | 0: Turning MRS on stops output, 2: Turning MRS off stops output 0 [e] [e] [¢] [e] [e]
Made valid for V/F control. Represents the magnitude of the output voltage at the base
2] frequency (Pr. 3).
S |19 Balie frequency 8888: 95% of power supply voltage 9999 x | x| x| x | x
2 voltage 9999: Same as power supply voltage
f’; 0 to 1000V, 8888, 9999
% Acceleration/ Represents the speed to be referenced to increase or decrease the speed from or to Or/
g 20 |deceleration min in the time preset as the acceleration (Pr. 7) or deceleration time (Pr. 8). 1800r/min o o x* | O o
o reference speed 1 to 3600r/min
2 Acceleration/
g 21 |deceleration time 0: 0.1s increments, 1: 0.01s increments 0 [e) o x* [ O [e]
o increments
29 Torque restriction You can set the level of torque restriction. 150% o X o o x
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*

At-a-glance Guide to
Functions
O: Usable function
x: Unusable function
: Functions that can be used

23: Actual operation time

24: Motor load factor

32: Torque command

33: Torque current command
34: Motor output

35: Feedback pulse

38: Trace status

n
14
L . c for parameter-set position
E § % Factory to:f;r control
s S5 Name Outline Setting | Set- Vector
S| & ; Vector Control | Control
[ ting
< o with Encoder | without
14 Encoder
< —Tezleclozlex
o HAEE R
HE )
Nn3F3|go|nd|=k3
Multi-speed settin By setting a value other than “9999", set speeds 4 to 7.
24 (speedp4) 9 ON/OFF of the contact signals (RH, RM, RL signals) are combined to change the 9999 O| O |x| 0| O
running speed in stages.
25 |Multi-speed setting RA | RM | RL 9999 o|lo|x|o]o
(speed 5)
- - Speed 4 OFF ON ON
26 Multl-nged setting Speed 5 ON [ OFF | ON 9999 o|lo|x|o0o ]| O
(speed 6) Speed 6 ON | ON | OFF
i- i Speed 7 ON ON ON
27 Multi Zp7eed setting p 9999 o o x| o o
(speed 7) 0 to 3600r/min, 9999
. f The multiple speeds can be increased or overridden for compensation.
» | 28 Multi Speeg input 0: Without compensation 0 (o] (o] x (o] (o]
5 compensation 1: With compensation
g Determines the frequency changing pattern for acceleration/deceleration.
E Accel / 0: Linear acceleration/deceleration
& cceleration 1: S-pattern acceleration/deceleration A
Ei 29 deceleration pattern |2: S-pattern acceleration/deceleration B 0 oO|lO0}| x]|]O]|O
© 3: Backlash compensation acceleration/deceleration
i 4: S-pattern acceleration/deceleration C
'% R . Set when using the brake resistor for frequent start/stop operation.
b} egenerative 0: Internal brake resistor, brake unit
& 30 function selection 1: Brake resistor 0 o o | o o o
2: Maker setting value. Do not make setting.
31 | Speed jump 1A 9999 o o X o o
32 | Speed jump 1B 9999 o o X o o
33 | Speed jump 2A Set the speed ranges you want to avoid during constant-speed operation to avoid 9999 [e) [e) X [e) [e)
- resonance with the machine.
34 | Speed jump 2B 0 to 3600r/min, 9999 9999 o|lo|x|o]|o
35 | Speed jump 3A 9999 o | o x o | o
36 |Speed jump 3B 9999 o | o x o | o
37 | Speed display gOI:].I f;ggsgeé the speed as a machine speed. o o o o o o
tO- You can adjust the output signal on/off range when the output speed reaches the
® 41 Up tqt.sﬁeed running speed. 10% o X X o x
é o sensitivity 0to 100%
L «% 42 | Speed detection g‘ig ggg;ﬁ’#ﬁ the speed dstected. 300r/min olo|o|o]| o
3
o3 n n n n n
= i You can change the speed detection level for forward or reverse rotation in vertical lift,
3 43 Speed detecFlon for transfer and other applications. 9999 o o o o o
reverse rotation 0 to 3600r/min, 9999
12 .
5 | aa Second acceleration/ | Second function of the acceleration/deceleration time set in Pr. 7, Pr. 8. 56 olol| x| o] o
S deceleration time 0 to 3600s/0 to 360s
=}
T
< Second deceleration | second function of the deceleration time set in Pr. 8. N
8 | 45 |time 0 to 36008/0 to 360s, 9999 9999 ©O|Oo|x| 0|0
%)
©
f
£ ’é Second speed Setth d at which the FB2 signal is output
5] et the speed at which the signal is output. ]
5 e 50 | getection 0 to 3600r/min 750r/min olo|o|o]|o
o
=
O
You can select the DU/PU main display data.
0, 100: Speed, output current, output voltage, alarm display
5: Preset speed
6: Output frequency
7: Motor torque
8: Converter output voltage
® 9: Regenerative brake duty
c 10: Electronic thermal relay function load factor
% 112 8utput current peaklvalue K val
c in di : Converter output voltage peak value
2 | 52 SU/PU lmal.n display 17: Load meter 0 o o o o o
> ata selection 18: Motor exciting current
a 19: Position pulse
g 20: Cumulative energization time
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Function

Parameter

Name

Outline

Factory
Setting

Cus-
tomer
Set-
ting

*

At-a-glance Guide to
Functions
O: Usable function
x: Unusable function

: Functions that can be used

for parameter-set position
control

Vector Control
with Encoder

Vector
Control
without

Encoder

Speed
control

Torque
control
Position
control
Speed
control
Torque
control

Display functions

53

PU level display data
selection

You can select the PU level display data.
0: No monitor

Speed

: Output current

: Output voltage

Preset speed

Output frequency

Motor torque

Converter output voltage

. Regenerative brake duty

10: Electronic thermal relay function load factor
11: Output current peak value

12: Converter output voltage peak value
17: Load meter

18: Motor exciting current

QONDONWN =

54

DA1 terminal function
selection

You can select the monitor output DA1 data.
: Speed
Output current
Output voltage
Preset speed
Output frequency
Motor torque
Converter output voltage
9: Regenerative brake duty
10: Electronic thermal relay function load factor
11: Output current peak value
12: Converter output voltage peak value
17: Load meter
18: Motor exciting current
21: Reference output
32: Torque command
33: Torque current command
34: Motor output
36: Torque monitor (driving/regenerative polarity switching)

ONDNWN =

55

Speed monitoring
reference

You can set the reference value of speed monitoring.
0 to 3600r/min

1800r/min

56

Current monitoring
reference

You can set the reference value of current monitoring.
0 to 500A

Rated
inverter
output
current

Automatic restart

57

Restart coasting time

58

Restart cushion time

When power is restored after an instantaneous power failure, you can start the inverter
without stopping the motor (in a coasting status). When this time (Pr. 57) elapses after
power was restored, the inverter begins to restart.

When you set "9999", the inverter will not restart. Generally, you may set "0", but you
can adjust the time (0, 0.1 to 5s, 9999) according to the load magnitude.

When the restart coasting time (Pr. 57) elapses, the output voltage is risen gradually.
Set this cushion time (Pr. 58) (O to 60s).

Normally, you can perform operation with the factory settings, but you can adjust them
according to the load magnitude. (Pr. 58 is valid only during V/F control)

9999

1.0s

59

Remote setting
function selection

You can make remote setting of the speed when the operation panel is located away
from the control box.
0: None
1. With remote setting function, with frequency setting storage function
2: With remote setting function, without frequency setting storage function
3: With remote setting function, without frequency setting storage function
(Turning STF/STR off clears remote setting)

Operation selection functions | Additional function

60

Intelligent mode
selection

Set when using the brake sequence control.

0: Normal operation mode

7: Brake sequence mode

(With mechanical brake opening completion signal input)

8: Brake sequence mode

(Without mechanical brake opening completion signal input)

Operation selection functions

65

Retry selection

You can select alarms for a retry to be made when the protective function is activated.

0:E.OC1 to 3, E.OV1 to 3, E.THM, E.THT, E.IPF, E.UVT, E.BF, E.GF, E.OHT, E.OLT,
E.OPT, E.OP1 to 3, E.PE, E.OS, E.OSD, E.OD, EMB1to7

1:E.0OC1to3

2.E.OV1to3

3:E.OC1t0 3, E.OV1to3

4:E.OC1 to 3, E.OV1 to 3, E.IPF, E.UVT, E.BF, E.GF, E.OLT, E.OPT, E.OP1 to 3, E.PE,
E.OS, E.OSD, E.OD, E. MB1to 7

5:E.OC1, E.OC3

67

Number of retries at
alarm occurrence

You can set the number of retries to be made when the protective function is activated.
0: Retry not made.

1 to 10: Without alarm output during retry operation

101 to 110: With alarm output during retry operation

68

Retry waiting time

You can set the waiting time from activation of the protective function to a retry.
Oto 10s

69

Retry count display
erasure

You can display the cumulative number of successful restarts made by retries when the
protective function was activated.
0

70

Special regenerative
brake duty

Set the value according to the permissible brake duty of the high-duty brake resistor to
be connected.

0%

71

Applied motor

0,30 8,10, 13 to 18, 20, 23, 24, 30, 33, 34

30

73
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At-a-glance Guide to
Functions
O: Usable function
x: Unusable function
*: Functions that can be used
for parameter-set position

.
§ % Factory tgxrtr control
S g Name Outline Setting | Set- Vector
Z © ting Vector Control Control
o . )
with Encoder without
Encoder
—_ _— C - —_— _—
2e|88|se|ge|sE
QE|SE|ZE|(QE|EE
»8|2g|88|a8|e8
PWM frequency
h 1t06 1
2 selection ° ° °1° ° °
You can set the input specifications of terminals 1 and 2 and whether to use the
override function or not.
Function ) .
Pr.73 | Control Polarity Terminal 1 Terminal ?3
Setting | Mode | Qverride reversible (0 to £10V) (0 to 10V)
Addition auxiliary "1 1. '
0 X x Speed command Main speed setting
4 Speed 0" x Main speed setting | Override signal
control - Y
Addition auxiliary ; ;
10 X o Speed command Main speed setting
14 o X3 (e} Main speed setting |Override signal
Addition auxiliary I
73 | Speed setting signal 0 * X |Speed restriction | Speed restriction 0 o|lo|x|o|o
4 Torque o™ x Speed restriction | Override signal
control Addition auxiliary .
10 X x Speed restriction Speed restriction
14 o™ x Speed restriction [ Override signal
0 ﬁ’410’ Egr?tiﬁic?ln No function No function No function
2 *1 The value of terminal 1 (speed setting auxiliary input) is added to the main speed
% setting signal of terminal 2.
S *2 When override has been selected, terminal 1 acts as the main speed setting and
b= terminal 2 acts as the override signal (50 to 150% at O to 10V).
S *3 When "30" or "31" is set in Pr. 128, terminal 2 acts as the PID set point function.
9 *4 When override has been selected, terminal 1 acts as speed restriction and terminal
K] 2 acts as the override signal.
S You can select the reset input acceptance, disconnected PU detection function and PU
® stop function.
[
o Pr. 75 . Disconnected PU Stop
= Setting Reset Selection PU Detection Selection
0 Reset input is always enabled. If the PU is
Reset input is enabled only when disconnectgd,
T lhe protective function is activated. ggsgiﬂfe%w'“ be |pressing [ &
Reset selection/ - - —_decelerates the motor
disconnected PU 2 |Resetinput is always enabled. x\_lhen thetPl&J Itsh to a stop only in the
) inout i isconnected, the |py operation mode.
75 | detection/PU stop 3 meset '[‘PL:.‘ is f”a*t’.'ed only t‘_’Vh‘f” ! [inverter output is peratl 14 0ojojojo00
selection e protective function is activated. |gnt off.
14 |Reset input is always enabled. [If the PU is
di ted, ; stop.
15 Reset input is enabled only when osg&?&i‘:ﬁ“ be Pressing [E
the protective function is activated. | sontinued decelerates the motor
: to a stop in any of the
16 |Reset input is always enabled. |When the PUis |PU, external and
; - disconnected, the |communication
Reset input is enabled only when |, f :
17 the protective function is activated. ?hvir;eﬁr'output 'S |operation modes.
Parameter write
v disable selection 012 0 ° °1°
. You can prevent any reverse rotation fault resulting from the mis-input of the start
78 Reverse rotation signal. 0 o ol o o o
prevention selection |0: Both forward rotation and reverse rotation enabled, 1: Reverse rotation disabled, 2:
Forward rotation disabled
Operation mode
79 selection Oto46t08 0 [e] o (o) o o
: Set the motor capacity. Inverter
80 |Motor capacity 0.4 to 55kW capacity [e] o (o) o [e]
Number of motor Set the number of motor poles.
4
81 poles 2,46 [¢] o [¢] [e) [e)
Motor excitation
82 |current (no load Used for tuning data utilization or direct input. 9999 o o (o] o o
P current)
c
S Set the rated motor voltage.
é 83 |Rated motor voltage |4 {000y 575V (o] o | o (o] (o]
o Rated motor Set the rated motor frequency.
% 84 frequency 20 to 200Hz 60Hz o o o o o
=
90 |Motor constant R1 9999 (¢] o | O o o
91 | Motor constant R2 9999 (¢] o | O o o
92 [Motor constant L1 Used for tuning data utilization or direct input. 9999 o o o o o
93 | Motor constant L2 9999 o o | O o o
94 | Motor constant X 9999 o o | O o o
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/ Function list (Extended function parameters)

At-a-glance Guide to
Functions
O: Usable function
x: Unusable function (2}
* : Functions that can be used 14
c . c for parameter-set position 1]
2 % Factory to:f;r control E
§ g Name Outline Setting | Set- Vector Control CVectto,»l =
Z © ting ector Contro ontrol
o with Encoder | without <
Encoder E
—_ _— C - —_— _—
2g|sg|sg|ge|s? o
HE )
Nn3F3|go|nd|=k3
] Online auto tuning
. 01,2 0
s 95 selection ” ° °1° ° °
2 Auto tuning setting/
5 0,1,101 0
2 96 | status W olo|o|o]|o
=
c Third acceleration/ Third function of acceleration/deceleration time set in Pr. 7, Pr. 8 .
£ | M0 geceleration time |0 to 3600/0 to 360s 5 ojo|xjojo
f=
=)
by Third deceleration Third function of deceleration time set in Pr. 8 N
E 1 time 0 to 3600/0 to 360s, 9999 9999 o o x o o
©
E=2
€ ¢ A A :
o) . n Set the speed at which the FB3 signal is output. .
boh 116 | Third speed detection | ;'\ oo 1800r/min ojlo|oOo]|]oOo]|O
o3
=
[©]
P Station number setting for performing communication operation from the PU connector
117 ;g?]o?unm?:égp using a computer link. 0 o o o o o
! u 0 to 31: Specify the station number of the inverter.
N 48:4800bps
118 C°mz“““'cat'°” 96-9600bps 192 o|lo|lo|lo|o
spee 192:19200bps
0: Stop bit length 1 bit/data length 8
Stop bit length/data | 1: Stop bit length 2 bits/data length 8
19 | \ength 10: Stop bit length 1 bit/data length 7 1 cojojojo|o
11: Stop bit length 2 bits/data length 7
: 0: None
o 120 |Panilty chscg 1 With odd parity check 2 o|lo|lo|o|o
-% presence/absence 2: With even parity check
§ Number of Set the permissible number of retries at data receive error occurrence. When you set
S | 121 |communication "9999", the inverter will not make an alarm stop if a communication error occurs. 1 o o o o o
§ retries 0to 10, 9999
g Set the communication check time interval. If communication continues for longer than
£ the set time, the inverter will come to an alarm stop.
£ o 0: No communication
5 :
o [122 Commqnlcqtlon 0.1 to 999.8s: Communication check time interval 9999 o o o o o
check time interval 9999: Check stop
When making communication, set any value other than 0 as the communication check
time interval.
Set the waiting time between data transmission to the inverter and response.
123 | Waiting time setting |0to 150ms 9999 o o| o o o
9999: Make setting using communication data.
0: Without CR/LF, 1: With CRAwithout LF, 2: With CR/LF
124 CR, LF presence/ CAUTION 1 o o o o o
absence selection After setting the parameter, make a reset. The setting is reflected after the w
reset is made. (Pr. 117 to Pr. 120, Pr. 123, Pr. 124) m
128 | PID action selection 183'61? tgg 33‘:1“"” of PID control. 10 ol x| x|o]| x |I-|_J
PID proportional Set the proportional band for PID control. o Ll
129 pand 0.1 to 1000%, 9999 100% O x| x| O x s
: . Set the integral time for PID control.
5 130 | PID integral time 0.1 to 3600s, 9999 1s o x x o X é
1S . —
8 | 131 |Upper limit gfét:gotinggggmt value for PID control. 9999 o | x x | o] x E
a ,
& | 132 | Lower limit g?;t:ce)olf/owzggrglt value for PID control. 9999 o x x o %
PID action set point | Set the PID action set point value for PU operation. o 7
. x x x
133 for PU operation 0to 100% 0% ° °
134 PID differential time | S5t (e PID diferential time for PID control 9999 o|x|x|o|x
Backlash
140 | acceleration stopping 30r/min o o X o o
speed
Backlash
c 141 | acceleration stopping Used for measures against the backlash of reduction gear, etc. 0.5s o o X o o
a2 time Acceleration stopping speed (0 to 3600r/min)
3 Acceleration stopping time (0 to 360s)
3 Backlash ) Deceleration stopping speed (0 to 3600r/min) )
142 | deceleration stopping | Deceleration stopping time (O to 360s) 30r/min o o X o o
speed
Backlash
143 | deceleration stopping 0.5s o o X o o
time
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Function list (Extended function parameters) \

Function

Parameter

Name

Outline

Factory
Setting

Cus-
tomer
Set-
ting

At-a-glance Guide to
Functions
O: Usable function
x: Unusable function
*: Functions that can be used
for parameter-set position

control

Vector Control
with Encoder

Vector
Control
without

Encoder

Speed
control
Torque
control
Position
control

Speed
control
Torque
control

Display functions

144

Speed setting
switchover

Set the number of motor poles when displaying the motor speed.

When Pr. 37 =0
0,2,4,6,8 10

o
o
o

145

Parameter for the option (FR-PU04V)

Current detection

150

Output current
detection level

151

Output current
detection period

Set when outputting the output current detection signal.

0 to 200% (Pr.150)
Oto 10s (Pr. 151)

150%

152

Zero current
detection level

153

Zero current
detection period

Set when outputting the zero current detection signal.
0t0 200.0% (Pr.152)

Oto 1s (Pr. 153)

5.0%

0.5s

Sub functions

156

Stall prevention
operation selection

You can make setting to prevent the inverter from an overcurrent trip (prevent the high-
response current restriction from being activated) and/or set the OL signal output delay
if stall prevention is activated by an overcurrent or an excessive current flows due to
sudden fluctuation of load, ON-OFF of the running inverter output side or the like.

Setting

High-response Current
Restriction

O: Activated
®: Not activated

OL Signal Output
O: Operation continued
@®: Operation not continued

O|0]

O (| N[O | AW = O

21

22

23

24

25

26

27

28

29

30

31

Driving

100 [Regener-
ation

Driving

101 [Regener-
ation

® (0 ® 000 eo0 el e e el eo el eod e ecol eoeoeon eo eo

O |00 |Ce o0 000066666 e e e eeo OO 00000000000

157

OL signal output
timer

Set whether to output the overload alarm signal (OL signal) immediately or after a

preset period of time when an overload status has occurred.

0 to 25s, 9999
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/ Function list (Extended function parameters)

At-a-glance Guide to
Functions
O: Usable function
x: Unusable function
*: Functions that can be used
c 5 Cus- for parameter-set position
2 © . Factory | tomer control
S g Name Outline Setting | Set- Vector
Z © ting Vector Control Control
o . .
with Encoder without
Encoder
A R
QE|SE|ZE|(QE|EE
»8|2g|88|a8|e8
Select the monitor output DA2 data.
1. Speed
2: Output current
3: Output voltage
5: Preset speed
6: Output frequency
7: Motor torque
@ 8: Converter output voltage
S . : 9: Regenerative brake duty
G | 158 DA2 tgrmlnal function 10: Electronic thermal relay function load factor 1 o o o o o
5 selection 11: Output current peak value
) 12: Converter output voltage peak value
o 17: Load meter
a 18: Motor excitation current
21: Reference output
32: Torque command
33: Torque current command
34: Motor output
36: Torque monitor (driving/regenerative polarity switching)
160 Extengﬁed function 01 0 o ol o o o
selection
. Valid during V/F control and vector control without encoder
Automatic restart (The setting value "10" is valid for vector control also.)
e 162 after instantaneous You can select the method for automatic restart after instantaneous power failure. 0 x % % o o
§ 5 power failure 0: With speed search
S%s selection 1: Without speed search
s 3 10: Speed search initiated per start
g % First cushion time for
% é 163 restart Os x x x o o
§ § First cushion voltage Set the first cushion time for restart (0 to 20s), first cushion voltage for restart (0 to
E §|164 r tart 100%) and restart current restriction level (0 to 200%) when a slight overload status 0% X x x o o
2 or restar has occurred at an automatic restart after instantaneous power failure.
Restart current o
165 restriction level 150% X X X ° °
g, |88
s § | Maker setting parameters. Do not make setting.
§ E 169
] s Actual operation hour )
£ é 171 meter clear You can clear the actual operation hour meter. 0 o o o o o
You can select the following input signals.
i i 0: RL (multi-speed low-speed operation command) — Pr. 180 factory settin
180 E;?e::etimlnal function 1 RM((muIti-sF:)eed midd?e-speeF)d operation comm;nd) — Pr. 181 fa)c/:tory segtting 0 o o [¢] [e] [e]
2: RH (multi-speed high-speed operation command) — Pr. 182 factory setting
3: RT (second function selection) — Pr. 183 factory setting
5: JOG (jog operation selection)
; ; 8: REX (multi-speed 15 speeds selection)
g 181 DI2 telrmlnal function 9: X9 (third function selection) 1 [} [} le) [} [}
3 selection 10: Maker setting value. Do not make setting.
S 11: Maker setting value. Do not make setting.
= 12: X12 (PU operation external interlock)
S R . 14: X14 (PID control valid)
E |182 DI3 telrmlnal function | 15: BRI (brake release completion signal) 2 o o o o o
k=) selection 16: X16 (PU operation-external operation switching)
2 20: X20 (S-pattern acceleration/deceleration C switching terminal)
© 22: X22 (orientation command)
[ DI 't 23: LX (pre-excitation/servo on)
€ terminal function |24:MRS(output stop)
& | 183 selection 25: STOP (start self-holding selection) 3 6jojojojo
26: MC (control mode switching)
27: TL (torque restriction selection)
28: X28 (start time tuning)
i i 42: X42 (torque bias selection 1
187 STR tgrmmal function 43: X43 Etorgue bias selection 2; 9999 o o o o o
selection 44: X44 (P control selection (P/PI control switching))
9999: No function (STR when set in Pr. 187)
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Function list (Extended function parameters) \

At-a-glance Guide to
Functions
O: Usable function
x: Unusable function

*: Functions that can be used

for parameter-set position

.
§ % Facto tgxrtr control
S5 Name Outline Settinrg Set- Vector
2l ting Vector Control | Control
o . .
with Encoder without
Encoder
33|38|82(38 |38
2555|85|85(55
N3RS |(g3|N3|RS
You can select the following output signals.
0 (positive logic) — Pr. 190 factory setting, 100 (negative logic): RUN (inverter running)
1 (positive logic) — Pr. 191 factory setting, 101 (negative logic): SU (up to speed)
. . 2 (positive logic) — Pr. 192 factory setting, 102 (negative logic): IPF (instantaneous
190 | PO1 terminalfunction |~ power failure or undervoltage) o olololo] o
selection 3 (positive logic), 103 (negative logic) : OL (overload alarm)
4 (positive logic), 104 (negative logic) : FU (output speed detection)
5 (positive logic), 105 (negative logic) : FU2 (second output speed detection)
6 (positive logic), 106 (negative logic) : FU3 (third output speed detection)
7 (positive logic), 107 (negative logic) : RBP (regenerative brake prealarm)
8 (positive logic), 108 (negative logic) : THP (electronic thermal alarm prealarm)
10 (positive logic), 110 (negative logic) : PU (PU operation mode)
11 (positive logic), 111 (negative logic) : RY (inverter operation ready)
12 (positive logic), 112 (negative logic) : Y12 (output current detection)
1) DO2 terminal function | 13 (positive logic), 113 (negative logic) : Y13 (zero current detection)
& |19 | selection 14 (positive logic), 114 (negative logic) : FDN (PID lower limit) 1 6jojojo)o
‘g 5 (positive logic), 115 (negative logic) : FUP (PID upper limit)
=] 16 (positive logic), 116 (negative logic) : RL (PID forward/reverse rotation output)
= 20 (positive logic), 120 (negative logic) : BOF (brake opening request)
g 5 (positive logic), 125 (negative logic) : FAN (fan failure output)
c 26 (positive logic), 126 (negative logic) : FIN (fin overheat prealarm)
-% 27 (positive logic), 127 (negative logic) : ORA (orientation completion)
s 30 (positive logic), 130 (negative logic) : Y30 (forward rotation output)
T 31 (positive logic), 131 (negative logic) : Y31 (reverse rotation output)
£ . . 32 (positive logic), 132 (negative logic) : Y32 (regenerative status output)
g 192 DO3 terminal function | 33 (positive logic). 133 (negative logic) - RY2 (operation ready 2) 2 olololol o
= selection 34 (positive logic), 134 (negative logic) : LS (low speed output)
35 (positive logic), 135 (negative logic) : TU (torque detection)
36 (positive logic), 136 (negative logic) : Y36 (in-position)
37 (positive logic), 137 (negative logic) : MT (maintenance timer output)
39 (positive logic), 139 (negative logic) : Y39 (start time tuning completion)
40 (positive logic), 140 (negative logic) : Y40:(trace status)
41 (positive logic), 141 (negative logic) : FB (speed detection)
42 (positive logic), 142 (negative logic): FB2 (second speed detection)
43 (positive logic), 143 (negative logic) : FB3 (third speed detection)
A,B,C terminal 44 (positive logic), 144 (negative logic) : RUN2 (second inveter operating)
195 function selection 96 (positive logic), 196 (negative logic): REM (remote output) 99 o o o o o
97 (positive logic), 197 (negative logic) : ER (minor fault output 2)
98 (positive logic), 198 (negative logic) : LF (minor fault output)
99 (positive logic) — Pr. 195 factory setting, 199 (negative logic): ABC (alarm output)
9999: No function
Multi-speed setting .
282 (speed 8) By setting any value other than "9999", set speeds 8 to 15. 9999 o o x o o
Mult q " This function is designed to change the running speed in stages by changing the ON/
233 ulti-speed setting OFF combination of the contact signals (RH, RM, RL, REX signals). 9999 (o] (o] X* (o] (o]
(speed 9)
Multi-speed setting
x*
s 234 (speed 10) RH RM RL REX 9999 o o (¢] o
® Mult-speed setting Speed 8 OFF OFF OFF ON
[ = X*
g |235 (speed 11) Speed 9 OFF OFF ON ON 9999 o | o o | o
°
§ 26 Multi-speed sefting Speed 10 OFF ON OFF ON soo0 ol olxlolo
Q (speed 12) Speed 11 OFF ON ON ON
g oa7 Multi-speed setting Speed 12 ON OFF OFF ON 5009 ololxlolo
(speed 13) Speed 13 ON OFF ON ON
Multi-speed setting Speed 14 ON ON OFF ON
x*
238 (speed 14) Speed 15 ON ON ON ON 9999 ° ° ° °
Multi-speed setting 0 to 3600r/min, 9999
, x*
239 (speed 15) 9999 o o o o
You can select to exercise Soft-PVWM control. When Soft-PWM control is made valid,
_ . you can change the metallic tone of motor sound into an unoffending complex tone.
g | 240 Soft-PWM setting 0: Soft-PWM control invalid 0 6cjojojo|o
}‘é 1: Soft-PWM control valid (when Pr. 72 = "1 or 2")
2 . . You can control the operation of the cooling fan built in the inverter.
S 244 Cooling fan operation |0: The fan is always operated at power-on of the inverter. 0 o o o o o
» selection 1: The fan is always on while the inverter is running. During a stop, the inverter status is
monitored and the fan switches on-off according to the temperature.
c
% c Set to allow the motor to be coasted to a stop by turning off the start command during
9.9 : V/F or speed control.
25 250 | Stop selection 00 100s: Coasting o stop 9999 o o X o o
g—& 9999: Deceleration to stop
w
5
E c . You can disable the output phase failure function that stops the inverter output if one of
3 % 251 Output phase failure |the inverter output side (load side) three phases (U, V, W) opens. 1 o o o o o
'5 = protection selection 0: Without output phase failure protection
g"‘ 1: With output phase failure protection
@)
T 0 . .
s é 252 | Override bias When you selected the override in Pr. 73, you can adjust the override bias (0 to 200%) 50% x
52 - - and override gain (0 to 200%).
2 2| 253 | Override gain 150% x
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At-a-glance Guide to

Functions
O: Usable function

x: Unusable function
* : Functions that can be used
for parameter-set position

.
§ % Factory tgxrtr control
§ g Name Outline Setting | Set- v c | CVecto,»I
2 < ting ‘ector Control ontrol
o . )
with Encoder without
Encoder
—_ _— C - —_— _—
2e|88|se|ge|sE
BE|E5|85|85(55
Nn3F3|go|nd|=k3
; You can select the stopping method at a power failure.
261 P"lwetf failure stop 0: Coasting to stop, inverter output shutoff 0 o o X o o
selection 1: Inverter is decelerated to a stop.
(%]
2 Subtracted speed at ) )
R 0 to 600r/ 90r/ X
% 262 deceleration start © GXbrmin rimin ° ° ° °
c
S - -
2 | 263 |Subtraction starting | o, 55001min, eeee 1800r/min olo|x|o|o
k) speed
7]
o Power-failure
5 . . 0 to 3600/0 to 360: 5 X
= 264 | jeceleration time 1 ° 0 3o0s s 6|0 6|0
S Power-failure
Q . . 0 to 3600/0 to 360s, 9999 9999 X
S 265 | jeceleration time 2 ° © 3608, oo oo
o -
Power-failure
266 | deceleration time 0 to 3600r/min 1800r/min o o X o o
switchover speed
278 | Brake opening speed 20r/min X X x
Brake opening o
X X x
279 current 130%
280 Brake ?geplntg ti Set when outputting the operation timing signal of the mechanical brake in vertical lift 0.3s o x x o X
current detection time applications. (When speed control (invalid for V/F control) is selected)
q, - - >
<} Brake operation time |0 to 900r/min (Pr. 278)
5 | 2814t start 0to 200% (Pr. 279) 0.3s L x
3
& - 0'to 2s (Pr. 280) -
& |282|Brake operation speed o 1o 5s (Pr. 281) 25r/min X X x
Q .
< Brake operation time |0 to 900r/min (Pr. 282)
o 1283 P 0Oto 5s (Pr. 283) 0.3s X | X x
] at stop
. 0, 1 (Pr. 284)
Deceleration 0 to 900r/min, 9999 (Pr. 285)
284 | detection function 0 o X X o x
selection
Overspeed detection
9999 x x X
285 speed
286 | Droop gain Set when providing a drooping characteristic for the speed in proportion to the load 0% X X X
torque.
. 0to 100% (Pr. 286) x | x X
287 | Droop filter constant 0,00 to 1.00s (Pr. 287) 0.3s (¢] (o]
‘g (Pr. 288) oo
5 0: Without droop operation during acceleration/deceleration .
Droop function 1: Without droop operation during acceleration/deceleration (Speed command after 1:0
288 | 4ctivation selection droop is zero limitted) 0 ol x| x
2: With droop operation during acceleration/deceleration (Speed command after droop 2: %
is not zero limitted)
T c
59 2 i E2
S5 (342 E PRQM write O:E PROM 0 o o o o o
8§ selection 1:RAM
22
For the stop position command, either the internal stop position command or the
external stop position command using external signals may be selected.
Stop position O:Internal stop position command
350 d selecti 1:External stop position command (6 bit data when the FR-V5AX is fitted ) 9999 o X X x x
command selection 2:External stop position command (12 bit data when the FR-A5AX is fitted )
3:External stop position command (16 bit data when the FR-V5AH is fitted )
9999: Orientation control invalid
Orientation Decrease the motor speed to the set value during the orientation command is valid. ’
. - X X x x
351 switchover speed 0to 1000r/min 200r/min o
i When "0" is set in Pr. 350 "stop position command selection”, the internal position
356 Internal stop position command is activated and the setting value of Pr. 356 becomes a stop position. 0 o x x X X
S command
S 0to 16383
© i ™ - n
% | 357 |In-position zone Set the in-position zone at a stop of the orientation. 1 o x x x x
2 0to 8192
o When "1" is set in Pr. 350 "stop position command selection”, the external position
. command is activated and the setting value of Pr. 360 becomes a stop position.
360 External position 0: External position command invalid 0 o X X X X
command selection 1: 4096 per rotation with the FR-A5AX, 64 per rotation with the FR-V5AX
2 to 127: The external stop position command may be used to set up to 128 stop
positions at regular intervals.
The stop position is a position obtained by adding the setting value of Pr. 361 to the
361 | Position shift position command. You can make fine adjustments to a stop position. 0 [e) x x x x
0to 16383
Orientation position | Adjust at a stop of the orientation
X 10 X X x x
362 loop gain 0.1to 100 o
5
® C .
% % 374 Overspeed detection | Overspeed occurs if the motor speed exceeds the preset speed. 4200 o o o x x
es level 0 to 4200r/min r/min
“g‘ —
o
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Function list (Extended function parameters) \

*

At-a-glance Guide to
Functions
O: Usable function
x: Unusable function

: Functions that can be used

for parameter-set position

.
'§ % Factory tg:f;r control
o g Name Outline Setting | Set- Vector
2l s ting | Vector Control | Control
o . )
with Encoder without
Encoder
A R
oE|(TE|EE|oEE|(TE
25|56|86|26|68
Nn3F3|go|nd|=k3
Acceleration o
X
380 S-pattern 1 0% o| o ol o
i':’ 381 Deceleration You can set X20 in any of Pr. 180 to 183 and Pr. 187, and set an S pattern by turning it 0% lo) lo) X lo) lo)
5 S-pattern 1 on/off.
S Acceleration Set an S pattern in Pr. 380 to Pr. 383.
Q. 0/ '3
4 |82 S-pattern 2 0to 50% 0% o| o o| o
Deceleration o
X
383 S-pattern 2 0% o ol o
393 | Orientation selection |0,1,2,10,11,12 0 x x x x
Orientation speed
. X X x x
C 396 gain (P term) 0 to 1000 60
ke i i
2 |ag7 Qnentatlgn speed 010 20.0s 0.333 fo) x x x x
< integral time
= Orientation speed
S} . 9 x x x x
398 gain (D term) 0to 100.0% 1 (o]
Orientation
. . X X x x
399 deceleration ratio 001000 20 o
P g Select the position command right for position control.
osition comman )
419 right selection 0: Conditional position feed function by contact input 0 x x o x x
1: Position command by pulse train input (when the FR-V5AP is fitted).
Command pulse
420 | scaling factor 1 x x o x x
numerator Set the electronic gear. Pr. 420 is a numerator and Pr. 421 is a denominator.
Command pulse 0Oto 32767
421 | scaling factor 1 x X lo) X X
denominator
— . . Set the gain of the position loop. 1
- x X x x
% 422 | Position loop gain 010 150<-1 255 [e]
§ 423 PoAsition feed forward |Function to cancel a delay caused by the droop pulses of the deviation counter. 0% X x Io) X X
3 gain 0to 100%
k) Position command , . .
acceleration/ Used when rotation has become unsmooth at a large electronic gear ratio (about 10
424 - . times or more) and low speed. Os x X o x x
deceleration time
0to 50s
constant
425 Position feed forward | Enters the primary delay filter in response to the feed forward command. 0s x x o x x
command filter Oto 5s
i . The in-position signal turns on when the droop pulses become less than the setting. 100
426 | In-position width 0to 32767 pulses pulses x x ° x x
: An error becomes excessive when the droop pulses exceed the setting. 40K
427 | Excessive level error | % "/o0¢ pulses, 9999 pulses x x| 9] *
430 | Pulse monitor selection | 0 to 5, 9999 9999 x x [e} x x
450 | Second applied motor (0, 3to 8, 10, 13 to 18, 20, 23, 24, 30, 33, 34, 9999 9999 x X X
Second motor control | Select the method of controlling the second motor.
. x X X
451 | method selection 10, 11, 12, 20, 9999 9999
Second electronic Set the electronic thermal relay function value of the second motor.
x X X
452 thermal O/L relay 0to 500A, 9999 9999 o| o
.. | Set the capacity of the second motor. Inverter
453 | Second motor capacity | ¢ 4 1 55w(0.54 to 75HP) capacity x| x| *x|0]0
454 Number of second Set the number of poles of the second motor. 4 X x x o o
motor poles 2,4,6
455 ?uer?gﬂ? exciting Used for tuning data utilization or direct input. 9999 X x x o o
5 Rated second motor | Set the rated voltage of the second motor.
o
g 456 | voltage 0o 1000V 575V x| x| x 1 0|0
T Rated second motor | Set the rated frequency of the second motor.
§ |57 [frequency 20 to 200Hz 60Hz x| x| *x|0]O0
Q
» Second motor
458 | constant (R1) 9999 x x x ol o
Second motor
459 | constant (R2) 9999 x X x | o] o
Second motor ' i S
460 constant (L1) Used for tuning data utilization or direct input. 9999 X x x o o
Second motor
481 Constant (L2) 9999 x| x| x|o]o
Second motor
462 constant (X) 9999 x x x o fe)
; 0: Without tuning
463 Set(t:.on(/j tal‘!fto tuning 1: Tuning without motor being rotated 0 X x x o o
setting/status 101: Tuning with motor being rotated
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/ Function list (Extended function parameters)

At-a-glance Guide to
Functions
O: Usable function
x: Unusable function (/2]
* : Functions that can be used 14
. c for parameter-set position 1]
'§ % Factory to:I:r control E
S g Name Outline Setting | Set- Vector =
Z © ting Vector Control Control
o with Encoder | without <
Encoder Et
A R o
HEH HE
Nn3F3|go|nd|=k3
Digital position Set the time until the inverter stops when the forward rotation (reverse rotation)
464 | control sudden stop | command is turned off with the position feed forward function. 0 x X o x x
deceleration time 010 360.0s
First position feed
465 amoupnt lower 4 digits | Parameters for setting position feed data for parameter-based 0 x x o x x
- — position control.
466 First position feed 0 % x o % %
amount upper 4 digits No Setting Selection Method Position
467 | Second position feed Range |REX | RH | RM | RL |Feed Speed 0 x | x| o] x| x
amount lower 4 digits | | 465 | 0109999 | ..\ o\ | or¢ | opg |High speed,
— 466 | 0to 9999 Pr. 4
Second position feed n
468 o 467 | 0to 9999 Middle 0 x x | O] x x
amount upper 4 digits
_ = OFF | OFF | ON | OFF | speed,
469 Third position feed 468 | 0to 9999 Pr5 0 N x| ol x N
amount lower 4 digits 469 | 0Oto 9999 off | ofr | oFf | on Low speed,
470 Third position feed 470 | 0to 9999 Pr.6 0 % x o % %
amount upper 4 digits 471 | 0to 9999 Speed 4
— OFF | OFF | ON | ON '
Fourth position feed 472 | 0to 9999 Pr. 24
471 i 0 x x [e} x x
amount lower 4 digits 473 | 0to 9999 Speed 5,
— OFF | ON | OFF | ON Pr 25
472 | Fourth position feed 474 | 0t09999 r o x| x| ol x| x
amount upper 4 digits | | 475 | 0109999 | (.| S\ | oy | opp | Speeds,
i position feed 476 | Oto 9999 Pr. 26
473 ITth position tee - i o 5 0 X X (o] X X
amount lower 4 digits 0999 | el on | ON | ON Sgeeéi;:
474 | Fifth position feed E e ; . x| x 1ol x| x
amount upper 4 digits 0 oN | oFf | oF | oFF | Speed8
Sixih position feed 480 | Oto 9999 Pr 232
475 C 481 0 to 9999 Speed 9, 0 x x [o] x x
mehunt Ig;{\/er: d(ljglts 252 | 0109999 ON | OFF | OFF | ON Pr. 233
ixth position fee
476 T 483 0 to 9999 Speed 10, 0 x X le) x X
amount upper 4 digits | |82 T owoagga | ON | OFF | ON | OFF | “p 054
Seventh position feed 485 | 0Oto 9999 S
o peed 11,
477 | amount lower 4 digits 266 | 0wogge | ON | OFF | ON | ON | "5 %as 0 L B B
Seventh position feed 487 | 0to 9999 Speed 12,
478 | amount upper 4 digits | |88 [ otosess | OV | ON | OFF | OFF | “p 236 0 X | x| O x| x
e Eighth position feed 489 | 0to 9999 Speed 13,
g 479 amount lower 4 digits | [ 490 | otogees | ON | ON | OFF | ON | “pr a7 0 L L R R
s Eighth position feed 491 | 0109999 Speed 14,
% 480 amount upper 4 digits | | 492 | 0to 9999 ON | ON | ON | OFF | "p 538 0 x|l o x|
o
o Ninth position feed 493 | 0109999 Speed 15,
481 amour?t lower 4 digits | | 494 | 0109999 ON [ ON [ ON [ ON | Tpraso 0 x|l o x|
Ninth position feed
482 amount upper 4 digits 0 x x 0 x x
Tenth position feed
483 amount lower 4 digits 0 x x 0 x x 2
Tenth position feed
484 amount upper 4 digits 0 x x 0 x x II'I_J
485 Eleventh p05|t|on_fe_ed 0 % x o % % 1]
amount lower 4 digits E
Eleventh position feed
486 | amount upper 4 digits 0 x|l o x| é
Twelfth position feed
487 amount lower 4 digits 0 x 1o x E
Twelfth position feed
488 amount upper 4 digits 0 x x 0 x x
Thirteenth position 7
489 | feed amount lower 4 0 x X o x x
digits
Thirteenth position
490 | feed amount upper 4 0 x x o x x
digits
Fourteenth position
491 | feed amount lower 4 0 x X o x x
digits
Fourteenth position
492 | feed amount upper 4 0 x x o x x
digits
Fifteenth position feed
493 amount lower 4 digits 0 X X 0 X X
Fifteenth position feed
494 amount upper 4 digits 0 X X 0 X X
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Function list (Extended function parameters) \

*

At-a-glance Guide to
Functions
O: Usable function
x: Unusable function

: Functions that can be used

for parameter-set position

integral time 1

0to 20s

§ % Factory tgxrtr control
G| E Name Outline Setting | Set- Vector
2l ting Vector Control | Control
o with Encoder | without
Encoder
—_ _— C - —_— _—
3e(Se|lsglge|s®
s |oce|Es|8s|os
B555(25|85(55
Nn3F3|go|nd|=k3
E- 495 Remolte output go;g:gat;r on/off the inverter output. o o o o o o
3 selection 1- Latch
Q
2 496 | Remote output data 1| yoy can set the output signal data of the inverter. 0 O|]oO0|O0O]|O]|O
& 497 [Remote output data 2 |0 t0 4095 0 o|lo|lo|lo]o
Control system
800 selection 0to 5,10, 11, 12, 20 0
You can select the torque characteristic when choosing the motor provided with
Torque characteristic |encoder.
801 selection 0: Cycle 1 (¢] o| o o o
1: Continuous
o You can select either zero speed control or servo lock for stop operation during vector 0:0
802 Pre-excitation control with encoder by turning on the LX signal (pre-excitation/servo on). 0 o % o %
selection 0: Zero speed control 1%
1: Servo lock
Constant output ) ) )
region torque You can select how to provide a torque command in the constant output region.
803 characteristic 0: Constant output reference 0 o o o o o
13 - st 1: Constant torque reference
5 selection
2 Select the torque command right.
2 0: Terminal 3 analog input
5 804 Torque command 1: Digital input from parameter (Pr. 805, Pr. 806) 0 X o x X o
Ei right selection 2: Pulse train command input (when the FR-V5AP is fitted)
] 3: Input from CC-Link (when the FR-ASNC is fitted)
c 4: Digital input from option (when the FR-V5AH or FR-A5AX is fitted)
o
® Torque command You can set the torque command value in the parameter. (RAM)
o 0,
g 895 a1ue (RAM) 600 to 1400% 1000% x| O x| *x]O
© Torque command
806 | value You can set the torque command value in the parameter. ( RAM, EZPROM) 1000% x o x x o
600 to 1400%
(RAM, E2PROM) 0
o You can select the speed restriction command input for torque control.
807 Speed restriction 0: Same as speed setting for speed control 0 X o X X o
selection 1: Control restrictions for individual rotation directions
2: Terminal 1 analog input
; Set the speed restriction in forward rotation direction individually according to the
808 Forwgrd r(t)t.attl.on rotation direction. 1800r/min X o x x o
speed restriction 0 to 3600r/min
: Set the speed restriction in reverse rotation direction individually according to the
809 Reverse rOt.at!on rotation direction. 9999 x o x x o
speed restriction 0 to 3600r/min, 9999
Torque restriction
. Set whether to make torque restriction using internal parameter values or analog
810 |input r.”e”‘°d voltage. (O: Internal, 1: External) 0 o x o o X
selection
Torque restriction
. 0 to 400%, 9999 9999 X X
812 jovel (regeneration) 0 49%, o oo
Torque restriction
0 to 400%, 9999 9999 X X
813 | jevel (3rd quadrant) 0 49%, o oo
Torque restriction
0 to 400%, 9999 9999 X X
814 | jevel (4th quadrant) 0 4%0%, ° °|o°
1) Torque restriction Second function of the torque restriction level. Made valid when the RT terminal is on.
5 |81%|jevel 2 010 400%, 9999 9999 O x]0 |0
o
S Acceleration torque | Set the torque restriction value during acceleration
2 i X x
£ 816 restriction level 0 to 400%, 9999 9999 [e) lo) fo)
Q
@ Deceleration torque | Set the torque restriction value during deceleration.
@ |87 | restriction level 0to 400%, 9899 9999 ol x|ojo|x
z Easy gain tuning
- |1t015 2 x x
S 818 response level setting ° o 0 o
0,1
Easy gain tuning
: 0,1,2 0 3 X x
819 selection ” ° °
2:0
Set the proportional gain for speed control. (Increasing the value improves trackability
820 | Speed control P gain 1 gs;isrgggiz ;o a speed command change and reduces speed variation with 60% o x o o %
0 to 1000%
Speed control Set the integral time during speed control. (Decrease the value to shorten the time
821 taken for returning to the original speed if speed variation with disturbance occurs.) 0.333s o X (o] o X
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/ Function list (Extended function parameters)

*

At-a-glance Guide to
Functions
O: Usable function
x: Unusable function

: Functions that can be used

for parameter-set position

pulses

0 to 4096

.
§ % Factory tgxrtr control
S g Name Outline Setting | Set- Vector
Z © ting Vector Control Control
o with Encoder | without
Encoder
—_ —_ | € - —_— _—
3e(Se|lsglge|s®
QE|SE|ZE|(QE|EE
»8|2g|88|a8|e8
822 | Speed setting filter 1 (S)itg: primary delay filter for the analog voltage-based speed setting. 0s o o x o o
823 | Speed detection filter 1 g?;tgj srlmary delay filter for the speed feedback. 0.001s o % %
Set the proportional gain for the current control of the q and d axes. (Increasing the
. value improves trackability in response to a current command change and reduces o
824 | Torque control P gain 1 current variation with disturbance.) 100% o o o o o
0 to 200%
T | Set the integral time for the current control of the q and d axes. (Decreasing the value
orque control shortens the time taken to return to the original torque if current variation with
825 integral time 1 disturbance occurs.) Sms o|lo|oOo]|]oO]|O
0 to 500ms
Set the primary delay filter for the analog voltage (terminal 3)-based torque command
826 | Torque setting filter 1 |value. (Also valid for the torque restriction from the terminal 3 during speed control.) Os o o o o o
» Oto5s
f=
o . y i i
g 827 | Torque detection filter 1 g?;tgj srlmary delay filter for the current feedback. 0s o o o o o
= .
E | g2g|Model speed control |, 10000, 60% o|x|o]|o] x
3 gain
d . Second function of Pr. 820 (valid when RT terminal is on)
? 830 | Speed control P gain 2| ;- 1000% 9999 9999 O x| O| O] x
c
S Speed control Second function of Pr. 821 (valid when RT terminal is on)
o h - : x x
831 integral time 2 0to 20s, 9999 9999 ° ° °
832 | Speed setting filter 2 (S)Tg%r;d ;Léngcgnon of Pr. 822 (valid when RT terminal is on) 9999 o o x o o
833 | Speed detection filter 2 (S)Tg%n;jsfuggggn of Pr. 823 (valid when RT terminal is on) 9999 o o o % %
. Second function of Pr. 824 (valid when RT terminal is on)
834 | Torque control P gain 2 0 to 200%, 9999 9999 o o (o) o o
Torque control Second function of Pr. 825 (valid when RT terminal is on)
R . 9999
835 lintegral time 2 010 500ms, 9999 °o|lojojopo
836 | Torque setting filter 2 gfg%nsd ;ugrg:gtlon of Pr. 826 (valid when RT terminal is on) 9999 o o o o o
Torque detection Second function of Pr. 827 (valid when RT terminal is on)
837 filter 2 0100.1s, 9999 9999 o o o o o
The torque bias function is designed to quicken the rise of torque at a motor start. You
840 [ Torque bias selection |can set the then output torque using the parameters or analog signals. 9999 o X X x x
0: 3 internal parameters, 1 to 3: External analog input, 9999
i Set the torque bias values when you chose internal parameter-based torque bias 9999 x x x x
841 | Torque bias 1 selection. Assign X42 (torque bias selection 1) and X43 (torque bias selection 2) to the
: input terminals.
842 | Torque bias 2 600 to 1400% 9999 x x x x
K 1) Pr. 841 when X42 is on and X43 is off, 2) Pr. 842 when X42 is off and X43 is on, 3)
843 | Torque bias 3 Pr. 843 when X42 is on and X43 is on 9999 X x| X)X
§ . . You can slow the rise of torque for the torque command. A primary delay filer time
© | 844 |Torque bias filter constant. 9999 o x x x x
g 0 to 5s, 9999
g - - - - - -
I3 Torque bias operation | Set the time until the set torque of the torque bias amount is generated.
& |84 time 0to 5s, 9999 9999 o x| x | x| x
Torque bias balance | Set the torque balance with the balance weight.
: X X x x
846 compensation 0to 10V, 9999 9999 °
_ti f When you set 1 or 2 in Pr. 840, set the bias value of the torque bias at the time of fall
847 ;i” grg;éorque bias from the load input from the terminal 3. 9999 o x x x x
. 0 to 400%, 9999
_ti f When you set 1 or 2 in Pr. 840, set the gain value of the torque bias at the time of fall
848 ;i” grgsilgorque bias from the load input from the terminal 3. 9999 (o] x x x x
: 0 to 400%, 9999
f When speed command by analog input is set, create the range where the motor
» | 849 :\gj?.llgtgmlgr?: toff set remains stop to prevent malfunction at very low speed. 100%
S 0 to 200%
o
5 Brake operation Set either DC injection brake operation or zero speed control for brake operation when
=] selection for vector pre-excitation is performed with the LX signal in Pr. 850. Pre-excitation is made valid
T |850 trol without with the LX signal on (valid only during speed control) 0 x X x o x
'5 control withou 0:DC injection brake with current control when the speed has reached the DC
3 encoder 1:zero speed control
T
<
851 Number of encoder | Set the number of pulses of the encoder. 1024 ol o] o x x
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Function list (Extended function parameters) \

PARAMETERS

At-a-glance Guide to
Functions
O: Usable function
x: Unusable function
*: Functions that can be used
for parameter-set position

.
§ % Factory tgxrtr control
=] .
£ N
o § Name Outline Setting | Set- Vector
2l s ting | Vector Control | Control
o with Encoder | without
Encoder
—_ —_ | € - —_ —_—
2g|sg|sg|ge|s?
QE|SE|ZE|(QE|EE
26|cc6|8o|&c|8¢o
No|lFo|lgo|PofFo

Set the rotation direction of the encoder.

Pr. 852 Setting Relationship between the motor and encoder

— . @\cw

0 [ &

Encoder
Encoder rotation Forward rotation is clockwise rotation
. : 1 o o o x x
852 direction when viewed from A.
cew /
s
1
(Factory setting) Encoder @
Forward rotation is counterclockwise rotation
2 when viewed from A.
S
5 o : Set the excitation ratio under no load. o
S 854 | Excitation ratio 010 100% 100% o|lo|o|oOo]| O
£ | 859 |Torque current 9999 o|lo]| o
E Use for utilization of the tuning data or direct input.
3 | ggp | Second torque 9999 < | x| x
< current
You can use the machine resonance speed to make this setting to reduce the response
862 | Notch filter frequency |level of the machine resonance frequency band, avoiding machine resonance. 0 o X o o x
Oto 31
. Set the depth at which the gain of the machine resonance frequency set in Pr. 862 is
863 | Notch filter depth lowered. 0 o X (¢] o x
Oto3
. You can make setting to output a signal if the motor torque exceeds the predetermined
864 | Torque detection value. 150% o o| o o o
0 to 400%
You can make setting to output a signal if the speed has fallen to or below the preset
865 | Low speed detection |low speed. 45r/min o o (o] o o
0 to 3600r/min
o Set the reference for the motor torque or load meter torque monitoring output (DA1 or
866 Tofrque monitoring other analog output). 150% o o o] o o
rererence 0 to 400%
867 | DA1 output filter g?;tgse primary delay filter for the DA1 analog output. 0.05s o o o o o
You can change the setting of the multi-function analog terminal (terminal 1).
2 Setting Speed Control Torque Control Position Control
o -
= : o Speed restriction ;
§ 0 Speed setting auxiliary auxiliary No function
:é 1 Magnetic flux command|Magnetic flux command|Magnetic flux command
[ . N n
£ No. 1 terminal 2 Regenerative torque No function Regenerative torque
5 | %8| function selection restriction restriction 0 o|lo|lo]|o
2 Forward/reverse rota-
« tion speed restriction
[ 5 No function (analog polarity No function
£ switchover speed
E restriction)
9999 No function No function No function
870 | Speed deviation level | If the difference between speed command value and speed exceeds the setting of the 9999 (o] x x x x
speed deviation level (Pr. 870) for longer than the setting of the speed deviation time
(Pr. 871), speed deviation excessive "E.OSD" is displayed and the motor stops.
2 0 to 1500r/min, 9999
o
£ | 871 Speed deviation time | == CAUTION 12s ol x| x| x| x
° Use this function when a difference in speed will constitute a hindrance. It is
% independent of torque control.
£ 0to 100s
& | 873 | Speed restriction 0 to 3600r/min 600r/min o X X o x
874 | OLT level setting Set the Iuoad level of the motor at which OLT alarm. 150% o x o o x
0 to 200%
You can classify faults into a minor fault and major faults according to the alarms, and
c make setting to select between immediate output shutoff and output shutoff after
i) N deceleration to stop.
3. 875 | Fault definition 0 Immediate output shutoff 0 o o X o o
3 5 1: Output shutoff after deceleration to stop (Immediate output shutoff other than OHT
538 and THM)
w2 When using the motor provided with encoder, you can input the contact signal of a
o : ; . -
8_ 876 Thermal relay ge’\rlr;q:érelay etc. to terminal OH to provide motor protection against overheat. 0 o o o o o

protector input
1: Thermal relay input available
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*

At-a-glance Guide to
Functions
O: Usable function
x: Unusable function

: Functions that can be used

c . c for parameter-set position
2 % Factory to:f;r control
g | £ Name Outline Setting | Set- Vector
2l ting Vector Control | Control
o with Encoder | without
Encoder
—_ _— C - —_— _—
2g|sg|sg|ge|s?
oE|(TE|EE|oEE|(TE
B555(25|85(55
Nn3F3|go|nd|=k3
Speed feed forward Select speed feed forward cont(ol (which improves the mqtortrackability in response to
control/model a speed command change (during acceleration/deceleration)) or model adaptive speed
877 dati d control (that can adjust speed trackability and motor disturbance torque response level 0 o x (o] o X
2 adaptve speg individually). (O: No selection, 1: Speed feed forward control, 2: model adaptive speed
S control selection control)
|5}
c n - B
= Set the primary delay filter for the speed feed forward result calculated using the speed
e |878 Speed feed forward command and load inertia ratio. 0Os o X o o x
5 filter Oto1s
®
f 879 Speed feed forward | Restricts the maximum value of the speed feed forward torque. 150% X X
£ torque restriction 0to 400%
& (880 [Load inertia ratio Set the load inertia ratio. Inertia ratio found by easy gain turning. 0, 1 to 200 times 7 x x
881 Speed feed forward | Set the feed forward calculation result as a gain. 0% X X
gain 0 to 1000% b
890 Maintenance output | When cumulative operation time of the inverter Pr. 891 "Maintenance output timer" has 9999 o o o o o
3 ” setting time elapsed the time set in Pr. 890 "Maintenance output setting time", maintenance output
= H H nAr . .
= T [MT] is displayed. Set "0" in Pr. 892 to turn the MT display off. (Used for warning that
§ '% 891 {\(Iamtenance output the capacitor life is reached, for example.) 0 (o] o (0] o o
ES imer Pr.890:0 to 9998, 9999: No setting
= Maintenance output |Pr.891:0 to 9998
. 0
892 signal clear Pr.892:0 S B R
900 E:hL::t::r:nal For calibration of external meter o o o o o
901 (E):Ilf)rtaet::r:nal For calibration of external meter o o o o o
; You can set the magnitude of the output in response to the speed setting signal
902 S.pee‘j setting No. 2. ,40upC) as desired. o o|lo|lo|o]|o
ias 0to 10V, 0 to 3600r/min
; You can set the magnitude of the output in response to the speed setting signal
go3 | Speed setting No. 2| (74 5un 16 desired. o o|lo|o|o]|o
- gain 0to 10V, 0 to 3600r/min
j=
S You can set the magnitude of the output in response to the torque setting signal
S |04 L%rqgi.‘;‘;mma”d (0+10VDC) as desired. oV, 0% o|lo|o|o|o
2 20 0to 10V, 0'to 400%
C
S You can set the magnitude of the output in response to the torque setting signal
8 |905 ‘I'\;%rqge ac%mmand (010VDC) as desired. 115% o|lo|lo|o|o
2 -5 gal 0o 10V, 0 to 400% °
© No. 1 terminal bias oV
917 (Speed) You can set the magnitude of the output in response to the terminal 1 analog setting Orllﬁin o o o o o
- - signal (0+10VDC) as desired.
91g |No- 1 terminal gain g0 10V, 0 to 3600r/min 10V, ololololo
(Speed) 1800r/min
f : You can set the magnitude of output (torque/magnetic flux) in response to the terminal
g1 |No- Tterminalbias % S0/ Gignal (DCO £10V) as desired. oV, 0% o|lo|lo|o|o
(torque/magnetic flux) | 5 15 10v 0 to 400%
; ; You can set the magnitude of output (torque/magnetic flux) in response to the terminal
920 ’\:0' ! tirmmal galfr: 1 analog set signal (DCO +10V) as desired. 115082) o o (o] o o
(torque/magnetic flux) | 1, 10y 0 10 400% o
_ You can control the "beep" sound produced when any key of the parameter unit is
® »
S 2 pressed.
s % 990 | PU Buzzer control 0 Without sound 1 [¢] o (o) o o
3 S 1: With sound
< = ['991 | Parameter for the option (FR-PU04V)
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8 ERRORS AND PROTECTIVE FUNCTIONS

8.1 Errors (Alarms)

If any fault has occurred in the inverter, the corresponding protective function is activated to bring the inverter to an

alarm stop and automatically give the corresponding error (alarm) indication on the PU display.

If the fault does not correspond to any of the following errors or if you have any other problem, please contact your

sales representative or distributor.

® Retenation of alarm output signal....... When the alarm output signal holding protective function is activated,
opening the magnetic contactor (MC) provided on the inverter's power
supply side will cause the control power of the inverter to be lost and the
alarm output not to be held.

® Alarm indication..............cccoccciiiens When the alarm display protective function is activated, the operation
panel display section is changed automatically.
® Resetting method ..............cccceiis When the resetting method protective function is activated, the inverter

output stop status is held, and the inverter cannot restart unless it is reset.
To reset, switch power off once, then on again, or turn on the RES signal
for more than 0.1s.
If the RES signal is kept on, "Err." appears (flickers) to indicate that the
inverter is in a reset status.
® When any protective function is activated, take the corresponding corrective action, then reset the inverter, and
resume operation.

8.1.1 Major faults

When the protective function is activated, the inverter output is shut off and an alarm is output.

Operation Panel COe o .
Indication E.OC1 ca 1 FR-PU04V | OC During Acc
Name Overcurrent shut-off during acceleration (*1)

* When the inverter output current reaches or exceeds approximately 200% of the rated inverter
current during acceleration, the protective circuit is activated to stop the inverter output.

» Power is supplied to only the R1 and S1 terminals. This indication also appears when the start
signal is entered.

« This indication also appears when one of the output cables opens during vector control without
encoder.

» Check for sudden acceleration.

* Check for long descending acceleration time of lift applications

Check point « Check for output short circuit.

» Check that main circuit power (R, S, T) is supplied.

» Check for wiring (Check that the motor is running normally.) (vector control without encoder.)

« Decrease the acceleration time.

Corrective action * Supply main circuit power (R, S, T).

* Perform correct wiring. (vector control without encoder.)

Description

Operation Panel cCOr
Indication E.OC2 PagU R FR-PU04V | Stedy Spd OV
Name Overcurrent shut-off during constant speed (*1)

* When the inverter output current reaches or exceeds approximately 200% of the rated inverter
current during constant speed operation, the protective circuit is activated to stop the inverter

Description output.

* This indication also appears when one of the output cables opens during vector control without
encoder.

» Check for sudden load change.

» Check for output short circuit.

» Check for wiring (Check that the motor is running normally.) (under vector control without
encoder.)

» Keep load stable.

» Perform correct wiring. (under vector control without encoder.)

Check point

Corrective action

*1: E. OC3 appears if the overcurrent shutoff occurs during positioning.
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Opfrzztim"."a"e' E.OC3 g FR-PU04V | OC During Dec
cation e
Name Overcurrent shut-off during deceleration
* When the inverter output current reaches or exceeds approximately 200% of the rated inverter
current during deceleration (other than acceleration or constant speed), the protective circuit is
Description activated to stop the inverter output.
* This indication also appears when one of the output cables opens during vector control without
encoder.
» Check for sudden speed reduction.
» Check for output short circuit.
Check point * Check for too fast operation of the motor's mechanical brake.

» Check for wiring (Check that the motor is running normally.) (under vector control without
encoder.)

Corrective action

* Increase the deceleration time.
» Check the mechanical brake operation.
+» Perform correct wiring. (under vector control without encoder.)

OPT;Zti'c"a':iz;“e' E.OV1 Ef! FR-PU04V | OV During Acc
Name Regenerative overvoltage shut-off during acceleration (*2)
If regenerative energy causes the inverter's internal main circuit DC voltage to reach or exceed the
Description specified value, the protective circuit is activated to stop the inverter output. It may also be
activated by a surge voltage generated in the power supply system.
Check point Check for too slow acceleration.(i.e. during descending acceleration with lifting load)

Corrective action

» Decrease the acceleration time.
» Use the brake unit.

Operation Panel

Indication E.OV2 [T = FR-PU04V | Stedy Spd OV
Name Regenerative overvoltage shut-off during constant speed (*2)
If regenerative energy causes the inverter's internal main circuit DC voltage to reach or exceed the
Description specified value, the protective circuit is activated to stop the inverter output. It may also be
activated by a surge voltage generated in the power supply system.
Check point Check for sudden load change.

Corrective action

» Keep load stable.
* Use the brake unit.

*2: E. OV3 appears if the over voltage shutoff occurs during positioning.

Operation Panel

E.OV3 FR-PU04V | OV During Dec

Indication oo
Name Regenerative overvoltage shut-off during deceleration or stop
If regenerative energy causes the inverter's internal main circuit DC voltage to reach or exceed the
Description specified value, the protective circuit is activated to stop the inverter output. It may also be
activated by a surge voltage generated in the power supply system.
Check point Check for sudden speed reduction.

Corrective action

* Increase the deceleration time.

(Set the deceleration time that meets the inertia moment of the load)
» Decrease the braking duty.
* Use the brake unit.

Operation Panel

Indication E.THM ,':,' Hll FR-PU04V | Motor Overload
Name Motor overload shut-off (electronic thermal relay function) (*3)

The electronic thermal relay function built in the inverter detects motor overheat due to overload or
reduced cooling capability during low-speed operation to stop the inverter output. When running a

Description multi-pole motor or two or more motors during V/F control, provide a thermal relay in the inverter
output side since such motor(s) cannot be protected.
Protection against burnout due to motor temperature rise

Check point Check the motor for use under overload.

Corrective action

* Reduce the load weight.
« For a constant-torque motor, set the constant-torque motor in Pr. 71 "applied motor".
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Errors (Alarms)

L~

Operation Panel E.THT Erar FR-PU04V | Inv. Overload
Indication .
Name Inverter overload shut-off (electronic thermal relay function) (*3)

If a current not less than 150% of the rated output current flows and overcurrent shut-off does not
occur (200% or less), inverse-time characteristics cause the electronic thermal relay function to be
activated to stop the inverter output in order to protect the output transistors.
Protection of output transistors against overheat.

Check point Check the motor for use under overload.
Corrective action Reduce the load weight.

Description

*3. Resetting the inverter initializes the internal heat integrating data of the electronic thermal relay function.

Operation Panel E.IPF [y = FR-PU04V | Inst. Pwr. Loss
Indication .
Name Instantaneous power failure protection (*4)

If a power failure occurs for longer than 15ms (this also applies to inverter input shut-off), the
instantaneous power failure protective function is activated to stop the inverter output in order to
prevent the control circuit from malfunctioning. At this time, the alarm warning output contacts open
Description (across terminals B-C) and close (across terminals A-C). If a power failure persists for longer than
100ms, the alarm warning output is not provided, and the inverter restarts if the start signal is on
upon power restoration. (The inverter continues operating if an instantaneous power failure is
within 15ms.)
Check point Find the cause of instantaneous power failure occurrence.
* Remedy the instantaneous power failure.
* Prepare a backup power supply for instantaneous power failure.
+ Set the function of automatic restart after instantaneous power failure (Pr. 57).

(Refer to page 73.)

*4: When an instantaneous power failure occurs, the alarm display and alarm output are not provided, but the
inverter performs protective operation to prevent a fault from occurring in itself. In some operating status (load
magnitude, acceleration/deceleration time setting, etc.), overcurrent or other protection may be activated upon
power restoration.

Corrective action

Opfrzztig:izra‘"e' E.UVT Er FR-PU04V | Under Voltage
Name Undervoltage protection

If the power supply voltage of the inverter reduces, the control circuit will not perform normal
functions. In addition, the motor torque will be insufficient and/or heat generation will increase. To
Description prevent this, if the power supply voltage reduces below about 618VDC, this function stops the
inverter output.

When a jumper is not connected across P-P1, the undervoltage protective function is activated.

» Check for start of large-capacity motor.

» Check that a jumper or DC reactor is connected across terminals P-P1.

» Check the power supply system equipment such as power supply.

 Connect a jumper or DC reactor across terminals P-P1.

Check point

Corrective action

Operation Panel E.FIN Cor FR-PU04V | H/Sink O/Temp
Indication I A
Name Fin overheat
Description If the heatsink overheats, the temperature sensor is actuated to stop the inverter output.
» Check for too high ambient temperature.
Check point » Check for heatsink clogging.

» Check that the cooling fan is stopped.
» Set the ambient temperature to within the specifications.
* Replace the cooling fan.

Corrective action

Operation Panel E.BE C 1 | FR-PU04V |Br. Cet. Fault
Indication L
Name Brake transistor alarm detection
This function stops the inverter output if an alarm occurs in the brake circuit, e.g. damaged brake
Description transistors.

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.
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Operation Panel

Indication E.GF ,:.:_, - FR-PU04V | Ground Fault
Name Output side ground fault overcurrent protection
D . This function stops the inverter output if an ground fault overcurrent flows due to an ground fault
escription ) . , .
that occurred in the inverter's output (load) side.
Check point Check for a ground fault in the motor and connection cable.
Corrective action Remedy the ground fault portion.
Operation Panel E.OHT e FR-PU04V | OH Fault
Indication c.orn
Name External thermal relay operation
If the external thermal relay provided for motor overheat protection, or the internally mounted
Description temperature relay in the motor, etc. switches on (contacts open), the inverter output is stopped. If
the relay contacts are reset automatically, the inverter will not restart unless it is reset.
Check point Check for motor overheating.

Corrective action

Reduce the load and operating duty.

Operation Panel
Indication

11
e

:- FR-PU04V Stll PreY STP (OL 'shown during stall
prevention operation)

-

E.OLT -/

-

Name

Motor overload

Description

For V/F control, the stall prevention function is activated if the current flow in the motor exceeds
150% (factory setting) of the inverter rated current, an alarm stop is made if the status that the
output frequency is lowered at OHz persists for 3s.

For speed/position control, if the torque restriction is activated under high load, the motor stalls to
the speed less than the low speed detection (Pr. 865) value, and an alarm stop is made if the status
that the output torque is more than the OLT level setting (Pr. 874) value persists for 3s.

This function is not activated for torque control.

Check point

» Check the motor for use under overload.

» Check that the low speed detection (Pr. 865) and OLT level setting (Pr. 874) values are correct.
(Check the stall prevention operation level (Pr. 22) setting if V/F control is exercised.)

» Check that the inverter is running at low speed under vector control without encoder without
having performed start time tuning.

Corrective action

» Reduce the load weight.

» Change the stall prevention operation level (Pr. 22), low speed detection (Pr. 865) and OLT level setting
(Pr. 874) values. (Check the stall prevention operation level (Pr. 22) setting if V/F control is exercised.)

« Perform tuning if vector control without encoder is exercised.

Operation Panel E.OPT Cror FR-PU04V | Option Fault
Indication UnpUR ) |
Name Option alarm
Description Stops the inverter output when two or more communication options are mounted. (*5)
. » Check that the number of communication options mounted is one.
Check point

» When the parameter set is for the option use, the option is not fitted nor connected securely.

Corrective action

* Mount only one communication option.
» Check the Pr. 30 setting and wiring.

» Check the Pr. 419 and Pr. 804 settings.

*5:The FR-A5NR (relay output/computer link) allows one more communication option to be fitted. In this case, only
relay output is usable and computer link is unusable.

_rucn
Operation Panel E.OP1 to Cam to .
Indication OP3 ,'-,',':' :: FR-PU04V | Option slot alarm 1 to 3
Name Option slot alarm (1 to 3 indicate the option slot numbers.)
Stops the inverter output if a functional alarm (e.g. communication line error of the communication
Description option or contact fault of the plug-in option other than the communication option) occurs in the plug-
in option fitted to the corresponding slot.
» Check for a wrong option function setting and operation.
» Check that the plug-in option is plugged into the connector securely.
Check point *» Check for an open communication cable.

» Check that the termination resistor is fitted properly.
» Check that the option card is normal.

Corrective action

» Check the option function setting, etc.
» Connect the plug-in option securely.
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L~

C !
i - to
Operation Panel E.1to L. ! FR-PU04V | Fault 1 to Fault 3
Indication E.3 'l_ _‘n
Name Option alarm
o Stops the inverter output if a contact fault or the like of the connector between the inverter and
Description S .
communication option occurs.
Check point Check that the communication option is plugged into the connector securely.

(1 to 3 indicate the option slot numbers.)

Corrective action

» Connect the plug-in option securely.
* Please contact your sales representative.

Operation Panel

Indication E.M -0 FR-PU04V | Fault 11
Name Reversing deceleration alarm
If the speed command and estimated speed direction differ when the rotation direction changes
Description from forward to reverse rotation or reverse to forward rota?ion dgring vector c_ontro_l wit_hout _
encoder, the motor runs at low speed and stops decelerating. Since the rotation direction will not
change to the opposite direction causing overload, the inverter stops output
Check point Check for an excessive error between R1 of the motor and R1 of the inverter.

Corrective action

 Perform offline auto tuning or start time tuning.
* Please contact your sales representative.

Opf;ﬁ:g;izﬁ“e' E.PE (o = FR-PU04V | Corrupt Memry
Name Parameter storage device alarm
Description Appears when an error occurred in the stored parameters. (E2PROM 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.

°pfrat.'°“.Pa“e' E.PUE Lo FR-PU04V | PU Leave Out
ndication SR
Name PU disconnection
This function stops the inverter output if communication between the inverter and PU is suspended,
e.g. the operation panel or parameter unit is disconnected, when "2", "3", "16" or "17" was set in Pr.
75 "reset selection/disconnected PU detection/PU stop selection". This function stops the inverter
Description output if the number of successive communication errors is greater than the permissible number of
retries when the Pr. 121 value is other than "9999" for RS-485 communication from the PU
connector. This function also stops the inverter output if communication is broken for the period of
time setin Pr. 122.
. » Check for loose fitting of the FR-DU0O4-1 or FR-PU04V.
Check point

*» Check the Pr. 75 setting.

Corrective action

Fit the FR-DUO4-1 or FR-PUO4V securely.

Operation Panel

L L -
Indication E.RET o FR-PU04V | Retry No Over
Name Retry count excess
L. If operation cannot be resumed properly within the number of retries set, this function stops the
Description .
inverter output.
Check point Find the cause of alarm occurrence.

Corrective action

Eliminate the cause of the error preceding this error indication.
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Operation Panel

[ R )
Indication E.LF oL FR-PUO4V | ELF
Name Output phase failure protection
Description Th|s functlon stops the inverter output if one of the three phases (U, V, W) on the inverter's output
side (load side) opens.
Check point * Check the wiring (Check the motor for a fault.)

» Check that the capacity of the motor used is not smaller than that of the inverter.

Corrective action

» Wire the cables properly.
» Check the Pr. 251 "output phase failure protection selection" setting.

Operation Panel E.CPU o FR-PU04V | CPU Fault
Indication ca g
Name CPU error
Description Stops the inverter output if the communication error of the built-in CPU occurs.
Check point —

Corrective action

Please contact your sales representative.

L L
Operation Panel E.6 C. o FR-PU04Y Fault 6
Indication E.7 :: ,-: Fault 7
Name CPU error
If the arithmetic operation of the peripheral circuit of the built-in CPU does not end within the
Description predetermined period or if an error exists in the receive data of the built-in CPU, the inverter self-
determines it as an alarm and stops the output.
Check point Check for excess electrical noises around the inverter.

Corrective action

+ Connect devices securely.

« If there are any devices generating excessive electrical noise around the inverter, take measures
against noise.

* Please contact your sales representative.

Operation Panel

Indication E.P24 ol ke FR-PU04V | E.P24
Name 24VDC power output short circuit

When the 24VDC power output from the PC terminal is shorted, this function shuts off the power
output.

Description At this time, all external contact inputs switch off. The inverter cannot be reset by entering the RES
signal. To reset it, use the operation panel or switch power off, then on again.
When the 24VDC power for encoder is shorted, this function shuts off the power output.
» Check for a short circuit in the PC terminal output.

Check point » Check for wrong wiring.

» Check for a loose connector. Check that the cables are short-circuited.

Corrective action

* Remedy the short circuit portion.
» Connect the cables securely. Change the cables.

Operation Panel E.P12 [ FR-PU04V | E.P12
Indication LIt
Name 12VDC power output short circuit
Description When the 12VDC power for encoder is shorted, this function shuts off the power output.
Check point » Check for wrong wiring.

» Check for a loose connector. Check for a break in the cable.

Corrective action

Connect the cables securely. Change the cables.

Operation Panel

| ) —
Indication E.CTE DU B FR-PUO4V
Name Operation panel power supply short circuit

When the operation panel power supply (P5S of the PU connector) is shorted, this function shuts
off the power output. At this time, the operation panel (parameter unit) cannot be used and RS-485

Description communication from the PU connector cannot be made. To reset, enter the RES signal or switch
power off, then on again.
When the 5VDC power for encoder is shorted, this function shuts off the power output.
» Check for a short circuit in the PU connector cable. Check for a loose connector.

Check point  Check that cables are short-circuited.

» Check for wrong wiring.
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Operation Panel
Indication

[} [}
E.CTE crrc FR-PU04V -

Corrective action

* Check the PU and cable.
 Connect the cable securely. Change the cable.

ration Panel -
Opfnzti:atiora] ¢ |emBito7| 1141 to "] | FRPUOAV —
Name Brake sequence error

» The inverter output is stopped when a sequence error occurs during use of the brake sequence

Description function (Pr. 278 to Pr. 285).
« If (detection frequency) - (output frequency) > Pr. 285 under vector control, E.MB1 occurs and the

inverter output is stopped.
Check point Find the cause of alarm occurrence.

Corrective action

Check the set parameters and perform wiring properly.

Operation Panel

Indication E.OS ,': ,'_-,' '_:, FR-PU04V | Overspeed occurrence
Name Overspeed occurrence
Description Indicates that the motor speed has exceeded the overspeed setting level.
Ch . » Check that the Pr. 374 "overspeed detection level" value is correct.
eck point

» Check that the number of encoder pulses differ from the actual number of encoder pulses.

Corrective action

« Set the Pr. 374 "overspeed detection level" value correctly.
+ Set the correct number of encoder pulses in Pr. 851.

Operation Panel

I adication E.OSD E ,'_',' '_3,,_-,' FR-PU04V | Excessive speed deflection
Name Speed deviation excess detection
Stops the inverter output if the motor speed is increased or decreased under the influence of the
Description load etc. during vector control with encoder and cannot be controlled in accordance with the speed
command value.
» Check that the Pr. 870 "speed deviation level" and Pr. 871 "speed deviation time" values are
Check point correct.

* Check for sudden load change.
» Check that the number of encoder pulses differ from the actual number of encoder pulses.

Corrective action

« Set the Pr. 870 "speed deviation level" and Pr. 871 "speed deviation time" values correctly.
» Keep load stable.
« Set the correct number of encoder pulses in Pr. 851.

Operation Panel

Indication E.ECT ,':,': ,'_ ! FR-PU04V | No encoder signal
Name Break in the cable detection
Description Stops the inverter output if the encoder signal is shut off.
+ Check for a break in the cable of the encoder signal.
. » Check that the encoder specifications are correct.
Check point

» Check for a loose connector.
* Check that the jumper connector of the rear of the control terminal is correctly set.

Corrective action

* Remedy the break in the cable.

» Use the encoder that meets the specifications.

* Make connection securely.

« Set the jumper connector of the rear of the control terminal correctly. (Refer to page 5.)

Operation Panel

°Z ] _ N - e
Indication E.OD N T u FR-PU04V | Excessive position error
Name Position error large
o Indicates that the difference between the position command and position feedback exceeded the

Description
reference.
» Check that the position detecting encoder mounting orientation matches the parameter.

. » Check that the load is not large.
Check point

» Check that the Pr. 427 "error excess level" and Pr. 851 "number of encoder pulses" values are
correct.

Corrective action

» Check the parameters.
* Reduce the load weight.
 Set the Pr. 427 "error excess level" and Pr. 851 "number of encoder pulses" values correctly.
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Operation Panel

I dication E.ECA FErR FR-PU04V | No encoder A signal
Name Orientation encoder no-signal
Description The encoder pulse for the FR-V5AM or FR-A5AP is not input.
» Check that the FR-V5AM or FR-A5AP is connected correctly.
. » Check for a loose connector.
Check point

» Check for a break in the cable.
» Check for a detector fault.

Corrective action

» Make connection securely.
» Change the cable.
» Replace the detector.

Operation Panel

[ -
Indication E.EP gl ndl FR-PUO4V | E.EP
Name Encoder mis-wiring detection
s The rotation command of the inverter differs from the actual motor rotation direction detected from
Description . . .
the encoder during offline auto tuning.
Check point » Check for mis-wiring of the encoder cable.

» Check for wrong setting of Pr. 852 "encoder rotation direction".

Corrective action

» Perform connection and wiring securely.
» Change the Pr. 852 "encoder rotation direction" value.

8.1.2 Minor fault

If the protective function is activated, the output is not shut off. You can also output a minor fault signal by making
parameter setting. (Set "98" in any of Pr. 190 to Pr. 192 and Pr. 195 (output terminal function selection). Refer to page 78.)

Opfrzztim"."a"e' FN - FR-PU04V | Fan Failure
cation
Name Fan fault
For the inverter that contains a cooling fan, /=4 appears on the operation panel when the
Description cooling fan stops due to a fault or different operation from the setting of Pr. 244 "cooling fan
operation selection".
Check point Check the cooling fan for a fault.

Corrective action

Replace the fan.

8.1.3 Warnings

When the protective function is activated, the output is not shut off.

Opfrat.m".Pa"e' oL I FR-PU04V | OL
ndication -
Name Stall prevention (overcurrent)
V/F control Output if the inverter output current exceeds torque restriction level.
(Refer to page 38.).
Description Speed
control + Output if torque restriction level is exceeded.
Position + Output if the encoder setting is wrong.
control
» Check the motor for use under overload.
*» The acceleration/deceleration time may vary during V/F control. Check that the Pr. 0 "torque
Check point boost" setting is not higher than required.

» Check that the Pr. 851 "number of encoder pulses" and Pr. 852 "encoder rotation direction"
values are correct.

Corrective action

* Increase the operation level using torque restriction level (analog input or parameter input).
» Check for the Pr. 851 "number of encoder pulses" and Pr. 852 "encoder rotation direction" values.

*5:Torque restriction level

can be set using Pr. 22 "torque restriction level" as desired. (150% with the factory setting)

Operation Panel

- ! -
Indication oL Oy FR-PU04V | oL
Name Stall prevention (overvoltage)
. If the regenerative energy of the motor becomes excessive to exceed the brake
s During . ; . .
Description . capability, this function stops the decrease in frequency to prevent overvoltage shut-
deceleration . .
off. As soon as the regenerative energy has reduced, deceleration resumes.
Check point Check for sudden speed reduction.

Corrective action

The deceleration time may change.
Increase the deceleration time using Pr. 8 "deceleration time".
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Operation Panel

O -
Indication PS ~ o FR-PUO4V | PS
Name PU stop
L Appears when a stop was made by pressing of the operation panel or parameter unit (FR-
Description PU04V) during operation in the external operation mode with the Pr. 75 "reset selection/PU stop
selection" setting.
Check point Check for a stop made by pressing | reser | of the operation panel during external operation.

Corrective action

Refer to page 95.

Operation Panel RB o FR-PU04V | RB
Indication o
Name Regenerative brake prealarm

Appears if the regenerative brake duty reaches or exceeds 85% of the Pr. 70 "special regenerative

Description brake duty" value. If the regenerative brake duty reaches 100%, a regenerative overvoltage
(E. OV_) occurs.
» Check that the brake resistor duty is not high.

Check point  Check that the Pr. 30 "regenerative function selection" and Pr. 70 "special regenerative brake

duty" values are correct.

Corrective action

* Increase the deceleration time.
» Check the Pr. 30 "regenerative function selection" and Pr. 70 "special regenerative brake duty"
values.

Operation Panel

Indication TH ,' "-,' FR-PUO4V | TH
Name Electronic thermal relay function prealarm
Description Appears if the integrating value of the electronic thermal relay function reaches or exceeds 85% of
the preset level. If it reaches 100% of the preset level, a motor overload shutoff (E. THM) occurs.
Check point Check for large load or sudden acceleration.

Corrective action

Reduce the load weight or the number of operation times.

Operation Panel

Indication MT I FR-PUO4V | MT
Name Maintenance signal output
Description Indicates that the cumulative operation time of the inverter has reached a given time.
Check point Check that Pr. 890 "maintenance output setting time" has been set. (A short time has been set.)

Corrective action

After checking the energization time, write "0" to Pr. 892 "maintenance output signal clear".

Operation Panel

[y} -
Indication SL 1R FR-PUO4V | SL
Name Speed limit indication (speed restriction)
Description Output if the speed restriction level is exceeded during torque control.
Check point » Check that the torque command is not larger than required.

» Check that the speed restriction level is not low.

Corrective action

Decrease the torque restriction. Increase the speed restriction level.

Operation Panel Err. C_ _
Indication : LU
This alarm appears if:
» The RES signal is on;
* You attempted to make parameter setting in the external operation mode;
* You attempted to change the operation mode during operation;
Description * You attempted to set any parameter value outside its setting range;

» The PU and inverter cannot make normal communication;

* You attempted to make parameter setting during operation (when signal STF or STR is on); or

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

Corrective action

Perform run and operation securely.
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8.1.4 How to recover from PU stop error (PS)

(1) Restarting method when stop was made by pressing from operation panel
(Method of restarting from indication)

1) After the motor has decelerated to a stop, turn off the STF or STR signal.

2) Press twice* to display /.7

== CAUTION

When Pr. 79 = 3, press three times to display ' L{. Then press @ to proceed to 3).

(*For monitor screen) ... Refer to page 32 for details of the monitor display provided by pressing .

3) Press .

4) Turn on the STF or STR signal.

REMARKS

* When you provide a reset input (RES) during operation, the inverter that is being reset shuts off the output and resets the
internal heat integrating value of the electronic thermal relay function and the number of retries, and the motor coasts.

» The Pr. 75 value can be set any time. This value does not return to the initial value if parameter (all) clear is executed.

o T

I

+ When the motor is stopped from the PU, ~'’5 and s are displayed alternately. An alarm output is not provided.

(2) Restarting method when stop was made by pressing from PU

1) After the motor has decelerated Speed b
to a stop, turn off the STF or ;
STR signal. ; Time
1 EXT
2) Press . Operation panel . +
STOP 1
..... Recovery from STF ON == i
( very i ) (STR) OFF L

3) Turn on the STF or STR signal.

Example of stop and restart during external operation

Alternatively, you can make a restart by making a power-on reset or resetting the inverter using the reset terminal of

the inverter.

REMARKS

* When you provide a reset input (RES) during operation, the inverter that is being reset shuts off the output and resets the
data of the electronic thermal relay function, and the motor coasts.

+ To make a restart, confirm that the PU is connected and then reset the inverter.

» The Pr. 75 value can be set any time. This value does not return to the initial value if parameter (all) clear is executed.

* When the motor is stopped from the PU, PS is displayed. An alarm output is not provided.

« Since PS is not an inverter error, the inverter can not be reset with .

ACAUTION

/\ Do not reset the inverter with the start signal input.
Doing so will start the inverter immediately after it has recovered from the error, causing hazard.
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and actual characters \

8.2 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

)

-~

]
ey
Ja
S
-~

=

~

=

] 1 [ (

I

1] Dy ['

-~
<~

]

-~
~

<
<~

=
0 (

& &EE B E
-
<

=

DOHEEME @ = E
OH8EHE @ EEE

(=)

8.3 Resetting the inverter

The inverter can be reset by performing any of the following operations. Note that the electronic thermal relay
function's internal heat integrating value 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 | reser | to reset the inverter.

(Enabled only when the inverter protective function (major fault) is activated. (Refer to page 86 for
major faults.))

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

Operation 3: Turn on the reset signal (RES) for more than 0.1s.
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8.4 Troubleshooting

Troubleshooting

POINT

If you have made various checks and still cannot find the cause of an error, we recommend you to initialize the
parameter values (to the factory settings) once, then set necessary parameter values again, and check them.

(Refer to page 35 for parameter all clear.)

8.4.1 Motor does not rotate at the commanded speed
8.4.2 Motor generates abnormal noise . . ... ......
8.4.3 Motordoesnotrotate. .. .................
(1) Vectorcontrol..........................
(2) VIFcontrol ........ ... ... ... . ... ...,
8.4.4 Motor generates heat abnormally . .........
845 Motorhunts .......... ... ... .. ... .. ...
(1) Speedcontrol..........................
8.46 Machine operatesunstably ...............
(1) Speedcontrol..........................
8.4.7 Speed command does not match motor speed
(1) Speedcontrol..........................
8.4.8 Motor rotates but speed does not change . . . .
(1) Speedcontrol..........................
8.4.9 Torque control is not exercised normally . . . . .
(1) Torquecontrol .........................

8.4.1 Motor does not rotate at the com-
manded speed

It would appear that the motor runs in reverse to the
starting command when the vector control is not exercise
properly due to the inverse rotation direction of the motor
and encoder.

Motor does not rotate as commanded

-

Is the Pr.852 "encoder rotation 2
direction" setting correct ? :
(Refer to page 6.)

\J
Is "REV" lit for the rotation direction on
the operation panel during FWD (foward)
rotation.

vY

Is the encoder wiring correct ‘?
‘(Refer to page 16.)

$

Is the phase sequence of the
U V, W correct ?

\l/

Perform correct wiring

Set "1" in Pr.852.
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8.4.2 Motor generates abnormal

noise

Ge motor generates abnormal noisa

Is the Pr. 72 N
< "PWM frequency selection" > ———
setting correct ?

\ J
Change the Pr. 72

"PWM frequency selection"
Y to change to an
unoffending noise

Y
< Is the gain value too high ? >

h J

Check Pr. 820 (Pr. 830)
under speed control
Check Pr. 824 (Pr. 834)
N under speed control

Please contact your
sales representative.
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8.4.3 Motor does not rotate

(1) Vector control

The motor does
not rotate.

Are the charge lamp on
<< and the operation panel
LED indication given?
Y

/\
There is no alarm outpu
to the operation panel

Check the alarm definition,
remove the cause of the alarm,
and reset the inverter.

~—
Are the encoder types and N
Vector control without encoder—>< rotation direction correct?!
Is the connection correct?

< Check the encoder rotation
¢ v Y direction.Check the connection

Is the secondary side wiring
«(U, V, W) of the inverter
correct W|thout open cables'7

¥

Perform wiring correctly |

Are the operation Y
< panel LED off and

pane
PU: Press FWD (REV).
External: Tum on STF (STR).
Also check that both STF and
STR are not on.

(Check whether jumpers are
connected across R-R1 and
S-81))

z

Is the start command the charge lamp on?
? ;
npuT } 1) Contact fault of the operation
|

2) Control power is not supplied.

S
Are the operation
panel LED on and

Are the MRS and
Y
the charge lamp off? i

RES signals both off7
1) The jumper across P-P1 or

<
Y N DC reactor is disconnected.
|Turn off the MRS and RES signals. | 2) ,%c:;?:rd a jumper or DC

—~

<

Make the maximum ‘Turn on the earth leakage
setting correctly.

breaker and magnetic contactor.

PN

Is the maximum frequenc Are the earth leakage N
<(Pr. 1) other than 0? <<breaker and magnetic>—*
contactor on?
Are the voltages of the
; it power suppl
Is reverse rotation prevention N main circuit p pply, N
«(Pr. 78) set to enable rotation voltage terminals (R, S,

in the rotation direction?” T) normal?

\

Check for a low voltage, phase
failure, poor connection, etc.
and take corrective action.

Set reverse rotation prevention
(Pr. 78) correctly. v

When the electromagnetic
brake is used, is the
“electromagnetic

brake open?

T

P N
Is operation performed

< without using >—*

communication?
L
Is any cable open?

N
<< Are the station number
and so on set correctly?
Y

Please contact your sales
representative.

Open the brake.

Y

X Wire the cables correctly.
Is speed control N Make communication setting.
< exercised?
Pr.800 Torque
Speed

Page 99

98

N
[ 1 | Page99
N/

Input the speed command.
(Refer to page 38.)

>Nﬁ
Set the speed command
higher than the Pr. 13

"start speed" value.

Is an external N
< command used for the
speed command?

Is the speed N
co@ut”> i

Is the speed command
<higher than the start
speed?

|Set the speed from the PU.

<lIsan analog input used7>—

Y A

Apply a voltage to the Turn on the multiple
analog input terminals speed (*RH, RM, RL,
(*across 2-5). REX).

Also, to calibrate the No. 2
terminal, adjust the bias and
gain of the analog voltage
using Pr. 902 and Pr. 903.
*No. 1 terminal depending
on the setting of Pr. 73,
Pr. 868 or Pr. 805

*The terminal functions
vary with input terminal
assignment (Pr. 180 to
Pr. 183, Pr. 187).

-l
-

Y
—

Is the torque restriction N

command input?

Y Set the torque restriction.
(Refer to page 38)

(Setting using parameters)

T
_Is an external command N
used for torque restriction? v
Y Set the torque restriction

(Pr. 810 to Pr. 817).

: N
<dIs an analog input used?>——

Y
v

|Set the torque restriction.

Apply a voltage to the
analog input terminals
(across 3-5). Also, to
calibrate the No. 3 terminal,
adjust the bias and gain of
the analog voltage using
Pr. 904 and Pr. 905.

A
Set "20" (V/F control) in Pr. 800 and
operate in V/F control.

(For trouble shooting in V//F control,
refer to page 100)




Page 98
7N
2
N

)-

<Is torque control

Troubleshooting

exercised?

>~

Is the torque

N

<command input?: *

)4

Have you set the
speed restriction?

Y /

el

Is an external
<command used

Apply a voltage to the
analog input terminals
(across 3-5).

(Setting from PU or parameter)

N

for speed restriction? i

-

)

<Is an analog N
input used? > }

<

Enter the speed
restriction value from the
PU or set the parameters
(Pr. 805 to Pr. 807).

Turn on the multiple
speed (*RH, RM, RL,

Apply a voltage to the
analog input terminals
(*across 2-5).

Also, to calibrate the
No. 2 terminal, adjust
the bias and gain of

the analog voltage using
Pr. 902 and Pr. 903.

*No. 1 terminal depending
on the setting of Pr. 73,
Pr. 868 or Pr. 805

REX).

*The terminal functions
vary with input terminal
assignment (Pr. 180 to
Pr. 183, Pr. 187).

Y

Set "20" (V/F control) in Pr. 800 and

operate in V/F control.

(For trouble shooting in V/F control,

refer to page 100.)

Is a pulse input?,

Have you checked N

7N
<the data of speed >————— 1 | Page98
control 1? NS
Y
Is the position N

<

command given?: i

Turn on forward rotation
Y command (STF) or reverse
What is used to rotation command (STR).

<give the position >
command?
Pulse train Parameter
Has the position N

*Check the position
control signal.
-Check the cable
connection.

<command been
input to the parameter7

\ J
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Is the servo-on signal (LX
<signal) on for position control
(pulse train, parameter)?

v

Set the position
command
(Pr. 465 to Pr. 494).

Turn on servo-on (LX signal).

<I%dsmall7ﬁ

Y The load is excessive,
resulting in a motor
lock status.

Lighten the load or
increase the motor and
inverter capacities.

The possible cause
is a motor fault.
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Troubleshooting

(2) VIF control

The motor does not rotate.

N
Are the charge lamp
== on and the operation
panel LED indication given?
Y
Is there no alarm output Y

Check the alarm definition,

“to the operation panel?
e ‘

%

Are the operation panel
<{LED off and the charge

lamp on? -
1) Contact fault of the operation panel

2) Control power is not supplied.

remove the cause of the
A
Is the secondary side

N

alarm, and reset the inverter.
wiring (U, V, W) of the

<inverter correct without }

=4

(Check whether jumpers are connected
across R-R1 and S-S1.)

open cables?

‘ Perform wiring correctly.

vy

N

N

Is the start command
<input? }

lamp off?

):

Are the earth leakage

Y

PU: Press FWD (REV).
External: Turn on STF (STR).
Also check that both

STF and STR are not on.

4

Are the voltages of the
main circuit power
supply voltage terminals

Arethe MRS and RES_ N

signals both off?

(R, S, T) normal?

Y

Y

Turn off the MRS and
RES signals.

Are the operation panel
<LED on and the charge

Y i
1) The jumper across P-P1 or
DC reactor is disconnected.

2) Connect a jumper or DC reactor.

N
<breaker and magnetic>—+
contactor on?

Turn on the earth
leakage breaker

and magnetic contactor.
—

Check for a low voltage,

phase failure, poor
connection or the like

Please contact your

.
Is the maximum N
<setting (Pr. 1) >—*
other than 0?

sales representative.

and take corrective action.

Y

Make the maximum
setting correctly.

Is reverse rotation
_ brevention (Pr. 78)
set to enable rotation

N

in the rotation direction?
Y
When the

Set reverse rotation
prevention (Pr. 78)
correctly.

electromagnetic brake
<is used, is the
electromagnetic

N

brake open?

Open the brake.

B A
Is the speed command
input? >

N

Y

Is an external command
<used for the speed
command?

N

Y

Set the speed from
the PU.

inmt%sed?

Is an analog> N

A4

Apply a voltage to the analog
input terminals (across 2-5).
Also, to calibrate the No. 2
terminal, adjust the bias and
gain of the analog voltage
using Pr. 902 and Pr. 903.

Y

Turn on the multiple speed

(*RH, RM, RL, REX).

*The terminal functions vary
with input terminal
assignment (Pr. 180 to Pr. 183
Pr. 187).

N

Is operation performed
<<without using
communication?

Y

<—| so on set correctly?

N

Is any cable Epen?

Is the load light?

Is the Torque boost
s the torque boos
<setting low?

¥ N

Please contact your

< Are the station number and

>N_*
Wire the cables correctly.
Make communication setting.

Y

v

Increase the torque boost.

sales representative.

The load is excessive,

(Do not increase it too high.

resulting in a motor lock status.
Lighten the load or increase
the motor and inverter capacities.

Doing so may cause the motor to
overheat. Increase it to about 10%.)
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/ Troubleshooting

8.4.4 Motor generates heat abnormally
The motor generates
heat abnormally.

Have you set the
motor type?

Set the motor (Pr. 71).

Was the offline auto tuning
performed?

A\
Perform offline auto tuning

(Pr. 71, Pr. 80, Pr. 81, Pr. 83,

Pr. 84, Pr. 96) or enter the motor
constants (Pr. 90 to Pr. 94).
(Refer to page 7)

Is the motor with Y
fan used?

Is the fan running?

N

Does an electronic thermal Y

<relay fault occur? > *
* Input the rated current value at 50Hz.
N + Check the motor setting of Pr. 71.
* Lighten the load.
+ﬁ

Is the load too heavy?

Check for accumulated
dust in the wind tunnel
section of the fan.

Lighten the load or increase
the inverter and motor
capacities.

Does an external thermal Y
relay fault occur?

- Check the setting of the external thermal
relay.
- Lighten the load.

Are the inverter output N

voltages (U, V, W) balanced? i

The possible cause is a
motor fault.

Check the balance in V/F
control without a motor.

Please contact your sales
representative.

ERRORS AND PROTECTIVE FUNCTIONS
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Troubleshooting

8.4.5 Motor hunts

(1) Speed control

( The motor hunts. )

Is the speed setting
varying?

Take proper action to stabilize
the speed setting.

(Example: Enter the filter time
constant (Pr. 822) to the
analog terminal.)

[

<Vector control without encoder>

-

Y

Is the encoder rotation
direction correct ?
Is the connection correct ?

\/
g

Is the speed gain too Y
<high compared to the>—*
machine?

N

Ty

Check for the encoder rotation
direction (Pr.852)

(Refer to page 6 for details.)
Check for the connection.

~_
N

Is there load variation?

Is torque restriction
being made?

Perform easy gain tuning

(Pr. 819 = 1 (load estimation,
gain estimation), 2

(gain estimation)).

However, gain estimation and
load estimation may not be
made well depending on the
machine and operational
specifications.

(For details, refer to page 60.)

Y

\
Choose model adaptive speed
control. (Pr. 877) <Refer to the
Instruction Manual (detailed).>
Alternatively, if load variation is large,
the motor speed also varies.
Increasing the response of speed
control decreases speed variation.

Y

* Increase the torque restriction
level.

» Lighten the load.

Please contact your sales
representative.
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/ Troubleshooting

8.4.6 Machine operates unstably
(1) Speed control

The machine operates
unstably.

Is the acceleration/ Y
deceleration time longer
than the setting?

N

Is torque insufficient?

Increase the torque restriction
value, or increase the excitation
N ratio (Pr. 854).

<Refer to the Instruction Manual
(detailed).>

Increase the motor and inverter
capacities.

Y

Is the load inertia large?

N Set the acceleration/
deceleration time that matches
the load inertia.

/‘\
Is the acceleration/

Y
<deceleration time extremely>ﬁ
short?

Increase the acceleration/
deceleration time.

Is the speed control Y

gam too high. >ﬁ

(Vibration/hunting)

Perform easy gain tuning.

N Decrease the speed control
proportional gain (Pr. 820).

Increase the speed control
integral time (Pr. 821).

Does speed fluctuation
occur at low speed’7

N Is the carrier frequency Y
high?

Decrease the carrier
frequency (Pr. 72).

Y

Is the speed control
gain low?

Increase the speed control

proportional gain (Pr. 820).

Decrease the speed control
integral time (Pr. 821).

Y

ERRORS AND PROTECTIVE FUNCTIONS

Is torque insufficient?

The possible cause is the
adverse effect of weak

— excitation.
\ Increase the excitation ratio
(Pr. 854). <Refer to the
Please contact your sales Instruction Manual (detailed).>

representative.
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Troubleshooting \

8.4.7 Speed command does not match motor speed

(1) Speed control

The speed command does
not match the motor speed.

Have you set the
motor type?

Set the motor (Pr. 71).

Is the encoder
setting correct?

Make the encoder
setting correctly.

Does the speed command N

<from the command device>ﬁ
match the motor speed?

1) Check that the command device
is not faulty.

2) The command is compounded with
noise (check the shielding and wiring.)

N

Does the inverter's speed N

N
<Vector control without encoder>—<command match the motor>—*
speed?

H

\/ The number of encoder

Y pulses (Pr. 851) is wrong.
Set the number of encoder
pulses.

y

Does the speed command N

<match the inverter's speed>—*
command?

Set the speed command

bias and gain
(Pr. 902, Pr. 903).

w

Does the speed remain Y
<unchanged if it is >—*
increased?

1) Torque is insufficient.
Increase the torque restriction
value as the torque restriction
value is exceeded.

2) Check that the speed control

Please contact your sales proportional gain (Pr. 820)

representative. is not 0.

3) Increase the motor and
inverter capacities as they
are insufficient.

-
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/ Troubleshooting

8.4.8 Motor rotates but speed does not change

(1) Speed control

The motor rotates but
speed does not change.

Is the maximum speed N
<(PrA 1) lower than the >ﬁ
speed setting?
Change the maximum speed

(Pr. 1) or speed setting to
match the specifications.

>

)

Is the speed setting method. N
an external command?

Have you changed the. Y
<speed command from >—

H

the PU?
Is the speed setting an N N
analog command?
Set the speed.
Y
Is the multi-speed terminal N
Does the voltage of the on (changed)? >

orad N
<speed setting signal
(across 2-5) chang,e?

y
Speed setting Turn on the multi-speed
potentiometer fault terminal (change the ON
Open cable between of the terminal.)
setting potentiometer

Have you input the speed

data to multiple speeds Y
<r atoPr 6 Pr.24t0 >

Pr. 27, Pr. 232 to Pr. 239)?

N

Input speeds to the
corresponding
parameters.

and terminal

Is the multi-speed
terminal off?

Turn off the multi-
speed command.

Is the torque restriction N
function deactivated? >W

Change the torque
Y restriction level to match
the specifications.

Is the acceleration/
deceleration time
adequate (not too long)?

P4

Rewrite the parameter
Y (Pr. 7, Pr. 8) value to
match the specifications.

Please contact your sales
representative.

ERRORS AND PROTECTIVE FUNCTIONS
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Troubleshooting

8.4.9 Torque control is not exercised normally

(1) Torque control

C

exercised normall

Torque control is not )
; y.

Is torque control selected

<in control mode select
(Pr. 800)?

> N
ion

PN

Is the phase sequence N
of the encoder correct7> }

Perform correct

-4

Is the phase sequence

< N
of the motor wiring correct? }

Have you set the
motor type?

a

Is the wiring length
short?

&

Is vector control without:

<encoder exercised?

{

Y

o —

Select torque control
in control mode
selection (Pr. 800).

Check the wiring and
perform correct wiring.

Set the motor in
motor setting (Pr. 71).

N

i

and i

or enter the motor constants
(Pr. 90 to Pr. 94).

N

Perform offline auto tuning (Pr. 71,
Pr. 80, Pr. 81, Pr. 83, Pr. 84,

Pr. 96)

pd

Have you set the number
<of encoder pulses (Pr. 851)

wiring.

>

is it correct?

Set the number of
encoder pulses
(Pr. 851).

~_
Y

M

Does the voltage of the
torque command signal
(across 3-5) change?

&

Is the torque command
<va|ue not the same as

the inverter-recognized
value?

N

Have you set the speed

restriction level and is
that value correct?

<\

Page 107

N

Speed setting potentiometer fault
Open cable between the setting
potentiometer and terminal

>

Calibrate the torque command
bias/gain No. 3 terminal
(Pr. 904, Pr. 905).

N

Is an analog
input used?

Calibrate the speed
setting bias/gain
No. 2 terminal

(Pr. 902, Pr. 903).

Is an external N
command used?

Set speed restriction in the parameters

(Pr. 805 to Pr. 807).

N

Is the corresponding
multi-speed signal

<met A N
(RH,_RM, RL, REX) on’): ;

%

Turn on the multi-speed
signal (RH, RM, RL, REX).

Check the multi-speed settings
(Pr.4t0 6, 24 to 27, 232 to 239).
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Is the torque command!
unvaried?

Has online auto tuning
been performed?

When the torque command
is small, does the motor
rotate in the direction
opposite to the start signal?

A

DOGS the motor vibrate,

Troubleshooting

Is there no influence
of noise?

Take measures to
reduce noise.

Is the PWM carrier,
frequency low?

frequency (Pr. 72).

Set the torque setting

Decrease the carrier

filter (Pr. 826).

Set the online auto tuning (Pr. 95).

The torque accuracy improves.

(Motor heat generation-based resistance
compensation is made.)

Make torque command bias
offset calibration (Pr. 904).

Y
durmg acceleration/
deceleration?

pg

Is the output torque

Since the speed restriction value increases or
decreases during acceleration/deceleration,
speed restriction is activated.

Shorten the acceleration/deceleration time.

non -linear in response >—*
to the torque command?

e

At the torque command of

The excitation ratio (Pr. 854) is so low that torque is insufficient.
Increase the excitation ratio (return it to the factory setting).
Speed restriction is in progress.

Increase the speed restriction level or decrease the torque command.

0% do large torque ripples Y
occur at the instant the > ?

motor stng';

Please contact your
sales representative.

In an attempt to reduce the motor speed to Or/min,

the motor performs micro-rotation in the reverse rotation direction.
At that time, speed restriction operation is performed and torque
control is switched to speed control.

At that time, since the factory setting of the torque restriction mode
(Pr. 810) is 0 and the torque restriction command is as set in

the parameter, the torque is restricted to 150%, and when an
attempt is made to reduce the speed to Or/min, torque is generated
abruptly. Hence, the torque restriction level must be decreased.

Set "1" in Pr.810 "torque restriction mode" to activate torque restriction.
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9 PRECAUTIONS FOR MAINTENANCE AND INSPECTION

The inverter is a static unit mainly consisting of semiconductor devices. Daily inspection must be performed to
prevent any fault from occurring due to the adverse effects of the operating environment, such as temperature,
humidity, dust, dirt and vibration, changes in the parts with time, service life, and other factors.

® Precautions for maintenance and inspection

For some short time after the power is switched off, a high voltage remains in the smoothing capacitor. When
accessing the inverter for inspection, switch power off, wait for more than 10 minutes, and then make sure that the
voltage across the main circuit terminals P-N of the inverter is not more than 30VDC using a tester, etc.

9.1 Check items

9.1.1 Daily inspection

Basically, check for the following faults during operation.

1) Motor operation fault

2) Improper installation environment

3) Cooling system fault

4) Unusual vibration and noise

5) Unusual overheat and discoloration

During operation, check the inverter input voltages using a tester.

9.1.2 Periodic inspection

Check the areas inaccessible during operation and requiring periodic inspection. For periodic inspection, consult us.

1) 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 19.)

3) Check the conductors and insulating materials for corrosion and damage.

4) Measure insulation resistance.

5) Check and change the cooling fan and relay.

@ Daily and periodic inspection

Interval L
; Periodic* 2 x
Area ‘.)f Inspection Description ) Method Criterion Instrument § @
Inspection Item | 515 &5
_ (&) [} 3
8l 6
Ambient
temperature: -10°C
. Check ambient Measure Sem (1.97 o +°50 C (14°F 10 Thermometer,
Surrounding - inches) away from the |122°F), non-
. temperature, humidity, | O . ; hygrometer,
environment dust dirt etc inverter. freezing. recorder
T (Refer to page 15.) Ambient humidity:
90% or less, non-
General condensing.
Overall unit C_hecl_< for unusu_al o Visual and auditory No fault
vibration and noise. checks.
Check that the main Measure vqltages Within permissible .
Power supply | . across the inverter AC (DC) voltage Tester, digital
circuit voltages are O ) . )
voltage terminal block R, S and |fluctuation (refer to |multimeter
normal.
T phases. page 114)
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/ Check items
Interval _2
; Periodic* 2 x
Area 9f Inspection Description 7 Method Criterion Instrument % 3
Inspection Item - 515 S c
=90 |0 8o
8122 S
(1) Check with megger O |(1) Disconnect all cables
(across main circuit from the inverter and
terminals and measure across
ground terminal). terminals R, S, T, U,
General (2) Check for loose O V, W and ground E;; igﬂ)filzrf:uoltre. igi\s/ﬁ or
screws and bolts. terminal with ' ' 99
(3) Check for overheat @) megger.
traces on the parts. (2) Retighten.
(4) Clean. o (3) Visual check.
(1) Check conductors @)
Conductors for distortion.
" 1(2) Check cable O (1), (2) Visual check. (1), (2) No fault.
.. |cables
Main circuit sheaths for
breakage.
Terminal block|Check for damage. @) Visual check No fault
(1) Check for chatter @)
during operation. (1) Auditory check.
eck for roug isual check.
Relay (2) Check f h o (2) Visual check (1), (2) No fault.
surface on contacts.
(1) Visual check.
(1) Check for crack in @) Cement resistance,
Resistor resistor insulation. wire-wound resistor. (1) No fault.
(2) Check for break in O (2) Disconnect one end |(2) Indication
the cable. and measure with
tester.
1) Check balance of @)
( )output voltages (1) Measure voltages
across phases with across the inverter (1) Phase-to-phase
Control the inveprter output terminals U- voltage barfance Digital
circuit  |Operation operated alone. V.'W' . within for 12V.  |multimeter,
Protective |check (2) Perform sequence @) (2) Simulatively short or (2) Fault must occur [rectifier type
o . . open the protective
circuit protective operation circuit outout because of voltmeter
test to ensure no terminals Ef the sequence.
fault in protective inverter
and display circuits. ’
. (1) Check for unusual | O (1) Turn by hand with L
Cooling . vibration and noise. No unusual vibration
Cooling fan O power off. )
system (2) Check for loose O | O (2) Visual check and noise.
connection. '
(1) Lamps indicate
. (1) Check for LED lamp indicator lamps on  |(1) Check that lamps
Display blown. ©) ;
(2) Clean o panel. are lit.
Displa ' (2) Clean with rag.
piay Must satisfy
Meter Check that reading is o Check the readings of |specified and Voltmeter,
normal. the meters on the panel. |/management ammeter, etc.
values.
(1) Auditory, sensory,
(1) Check for unusual | O visual checks.
vibration and noise. (2) Check for unusual
General (2) Check for unusual | O odor due to (1), (2) No fault
Motor odor. overheat, damage,
etc.
Insulation Check with megger Disconnect cables from
. (across terminals and O (U, V, W (including motor |5MQ or more. 500V megger
resistance .
ground terminal). cables).

*Consult us for periodic inspection.
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Replacement of parts \

® Cleaning

Always run the inverter in a clean status.
When cleaning the inverter, gently wipe dirty areas with a soft cloth immersed in neutral detergent or ethanol.

—— CAUTION
Do not use solvent, such as acetone, benzene, toluene and alcohol, as they will cause the inverter
surface paint to peel off.

9.2 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.

Part Name Standard Replacement Interval Description
Cooling fan 2 to 3 years Replace (as required)
Main circuit smoothing capacitor 10 years Replace (as required)
On-board smoothing capacitor 10 years Replace the board (as required).
Relays — Replace as required.
—— CAUTION

For parts replacement, consult the nearest Mitsubishi FA Center.

(1) Cooling fan

The cooling fan is used to cool heat-generating parts such as the main circuit semiconductors. The life of the
cooling fan bearing is usually 10,000 to 35,000 hours. Hence, the cooling fan must be replaced every 2 to 3 years if
the inverter is run continuously. When unusual noise and/or vibration is noticed during inspection, the cooling fan
must be replaced immediately.

® Removal
1) Remove the front cover and wiring cover. (Refer to page 12.)

0000 oonnp=an
wﬂﬂﬂﬂﬂ 0000 bl

77P~<J0000 T
280000 000N\ Fan cover
e i

v

/D::U DijG\ Fan

2) Push the catches from above and remove the fan cover. i <+——Fan connectors
3) Disconnect the fan connectors. ! !

4) Remove the fan.
® Reinstallation

1) After confirming the orientation of the fan, reinstall the fan so that the
arrow on the left of "AIR FLOW" faces up.

T AIR FLOW

<Example: FR-V560-7.5K>

<Fan side face>

CAUTION
Installing the fan in the opposite air flow direction can
cause the inverter life to be shorter.

2) Reconnect the fan connectors.
When wiring, use care to avoid the cables being caught by the fan.
3) Reinstall the fan cover.
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/ Inverter replacement

(2) Smoothing capacitors

A large-capacity aluminum electrolytic capacitor is used for smoothing in the main circuit DC section, and an

aluminum electrolytic capacitor is used for stabilizing the control power in the control circuit. Their characteristics

are deteriorated by the adverse effects of ripple currents, etc. The replacement intervals greatly vary with the

ambient temperature and operating conditions. When the inverter is operated in air-conditioned, normal

environment conditions, replace the capacitors about every 10 years.

The appearance criteria for inspection are as follows:

1) Case: Check the side and bottom faces for expansion

2) Sealing plate: Check for remarkable warp and extreme crack.

3) Check for external crack, discoloration, fluid leakage, etc. Judge that the capacitor has reached its life when
the measured capacitance of the capacitor reduced below 80% of the rating.

(3) Relays

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

(switching life).

9.3 Inverter replacement

The inverter can be replaced with the control circuit wiring kept connected. Before replacement, remove the screws
in the wiring cover of the inverter.

1) Remove the mounting screws in both ends of the control circuit terminal block.

2) Pull down the terminal block from behind the control circuit terminals.

3) When installing the terminal block to a new inverter, exercise care not to bend the pins of the control circuit
terminal block connector.
== CAUTION
Before starting inverter replacement, switch power off, wait for more than 10 minutes, and then check the
voltage with a tester and such to ensure safety.

9.4 Measurement of main circuit voltages, currents and powers

9.4.1 Insulation resistance test using megger

1) 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.

2) For the continuity test of the control circuit, use a tester (high resistance range) and do not use the megger or buzzer.

3) 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 ~=""""""" R Inverter Y3777 -
T s IV
supply ________ T W=+

Ground terminal

500vVDC
megger

9.4.2 Pressure test

Do not conduct a pressure test. Deterioration may occur.
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Measurement of main circuit \

® Measurement of voltages and currents
Since the voltages and currents on the inverter power supply and output sides include harmonics, measurement
data depends on the instruments used and circuits measured.
When instruments for commercial frequency are used for measurement, measure the following circuits with the
instruments given on the next page.

/\ /\ /\ Input voltage Output voltage
T\ VUV \

’v_nﬂ_ﬂv.ﬂﬂ_wﬂ& Input current /m\%‘/{‘m\wﬁd\\w Output current

Inverter

» To motor

—>

{: : Moving-iron type

& : Electrodynamometer type

Instrument? ! t ' t- tt t (120 : Moving-coil type
ypes 1. % = (m = & i - Rectfiertype

Examples of Measuring Points and Instruments

CAUTION
Use an FFT to measure the output voltage accurately.
A tester or general measuring instrument cannot measure accurately.
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Measurement of main circuit

Measuring Points and Instruments

Item Me;ziur:’:ng Measuring Instrument Remarks (Reference Measurement Value)
\Ij;\t/;e;supply Across R-S, S-T Movina-iron tvoe AC voltmeter Within permissible commercial power supply AC
V1 o and T-R o yp voltage fluctuation (Refer to page 114)

Power supply side | & and T line L

current Moving-iron type AC ammeter

" currents

Power supply side AtR,SandT, Electrodynamic type single-

power and across R-S, y ype sing P1=W11+W12+W13 (3-wattmeter method)
phase wattmeter

P1 S-Tand T-R

Power supply side

Calculate after measuring power supply voltage, power supply side current and power supply side

power.
power factor P1
Pf1 Pf1 = =——%100%
J3Vixt °

Output side voltage | Across U-V, V- Rect|f_|er type AC voltmeter Difference between the phases is within £1% of

(Caution 1) )
V2 W and W-U L the maximum output voltage.

(Moving-iron type cannot measure)
Output side current | U, V and W line | Moving-iron type AC ammeter | Difference between the phases is 10% or lower of
12 currents (Caution 2) the rated inverter current.
Output side power AtU, Vand W, Electrodynamic type single- P2=W21+W22

and across U-V

P2 and V-W phase wattmeter 2-wattmeter method (or 3-wattmeter method)

Output side power

Calculate in similar manner to power supply side power factor.

factor P2
Pf2 = =———x100%
Pf2 J3V2 x12 °
Converter output | Across P-N Moving-coil type Inverter LED display is lit. 1.35xV/1

(such as tester)

Speed setting signal | Across 2(+)-5 0 to 10VDC
(Torque setting Across 1(+)-5 0 to +10VDC
signal) Across 3(+)-5 0 to £10VDC
Frequency setting | \ o< 10E(+)-5 o 10VDC "5"is
power supply Moving-coil type common.
Across DA1(+).5 (Tester and such may be used) | 11 0VDC at maximum speed
Sveed meter sianal (Internal resistance: 50kQ or (without speed meter)
P g larger) Approx. 10VDC at maximum speed
Across DA2(+)-5 .
(without speed meter)
. Across STF, When open R
222cstlgi;a:al STR, D1, DI2, 20 to 30VDC Cianﬁm
DI3, DI4(+)-SD ON voltage: 1V or less '
Continuity check
Alarm signal Across A-C Moving-coil type _<Norm_a|>_ <Abn<_>rm_a|>
Across B-C (such as tester) Across A-C: Discontinuity Continuity
Across B-C:  Continuity  Discontinuity
—— CAUTION

1. Use an FFT to measure the output voltage accurately. A tester or general measuring instrument
cannot measure accurately.
2. When the carrier frequency exceeds 5kHz, do not use this instrument since using it may increase
eddy-current losses produced in metal parts inside the instrument, leading to burnout. In this case,
use an approximately effective value type instrument.
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10 SPECIFICATIONS

10.1 Model specifications

® 575V class
Type FR-V560-[J[JK-NA 2.2 3.7 7.5 15 22 37 55
. . 2.2 3.7 7.5 15 22 37 55
Applied motor capacity (kW (HP)) 3) (5) (10) (20) (30) (50) (75)
Rated capacity (kVA) (Caution 1) 4 6.1 12 22 33 55 84
Rated current (A) 4 6.1 12 22 33 55 84
5 |Overload current rating (Caution 2) 150% 60s, 200% 0.5s (inverse-time characteristics)
% Voltage (Caution 3) Three-phase, 575V 60Hz
O [Regenerative Max. value 100% 5s 20%
o braking torque
§ (Caution 7) Permissible duty 2%ED Continuous
£ _: Rated input AC voltage, frequency Three-phase, 575V 60Hz
2 |Permissible AC voltage fluctuation 490 to 632V 60Hz
¥ |Permissible frequency fluctuation +5%
[} B
3 |Power supply capacity (kVA) 5.5 9 17 28 41 66 100
a |(Caution 5)
Protective structure (JEM 1030) Enclosed type (IP20 NEMA1) (Caution 6)
Cooling system Forced air cooling
. 6.0 6.0 6.0 14.0 14.0 35.0 35.0
Approx. weight (kg (Ibs)) (13.2) | (132) | (132) | (30.9) | (30.9) | (77.0) | (77.0)
=—— CAUTION

N =

The rated output capacity indicated assumes that the output voltage is 575V.

The overload current rating indicated in % is the ratio of the overload current to the rated output
current of the inverter. 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 PWM pulse voltage value of the
inverter output side voltage remains unchanged at about +2 that of the power supply.

The short-time rating is 5s.

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

Open type (IP00) when the plug-in option is fitted after removal of the option wiring port cover.

For the 2.2K to 15K capacities, using the high-duty brake resistor will achieve the performance of
100% torque/10%ED.

If the motor is one rank lower in capacity than the inverter, it can be used by setting Pr. 80 "motor
capacity"” and Pr. 81 "number of motor poles”. Other manufacturers’ motors and special motors can
be used by performing online auto tuning.
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10.2 Common specifications

/ Common specifications

Inverter

Control system

Soft-PWM control or high carrier frequency sine-wave PWM control can be selected.
vector control with encoder, vector control without encoder, or V/F control can be selected.

Control mode

Speed control, torque control, position control

Speed setting [Analog input

0.03% of the maximum set speed

resolution | Digital input

0.003% to the maximum setting (minimum setting 0.1r/min)

Acceleration/deceleration time

0 to 3600 s (0.1 s increments)

Acceleration/deceleration
pattern

Linear, S pattern (3 types) or backlash compensation acceleration/deceleration can be selected.

Torque restriction level

Control specifications

Torque restriction value can be set (0 to 400% variable)

Analog setting signal

Temha\ Setting Range

Speed Control Torque Control

2 [0to 10V (resolution 0.03%)

Main speed setting Speed restriction

0 to 10V
(resolution 0.05%)

Speed restriction compensation/

Aucxiliary speed setting/magnetic flux | magnetic flux command/forward/
command/regenerative torque reverse rotation speed restriction
restriction (analog polarity switchover speed
restriction)

to £10V (resolution

Torque restriction/Torque bias Torque command

Option (FR-V5AX)

0
0.05%)
0

to 10V

6 (resolution 0.003%)

Speed restriction (at this time, terminal

Main speed setting (at this time, o ; !
terminal 2 is invalid)/torque restriction ﬁr%selnt\éa:m%/;f)gqi:%nciloarﬁg;and (atthis

Input signals

Contact signal

3 fixed function terminals

Forward rotation command, alarm reset, external thermal relay

5 function terminals

Option (FR-V5AX)

6 multi-function terminals

Selection can be made from reverse rotation command, multi-speed setting
(max. 15 speeds), remote setting, jog operation (Caution 1), second function
selection, third function selection, output stop, start signal self-holding, pre-
excitation, control mode switchover, torque restriction selection, start time
tuning, S pattern switchover, PID control terminal, orientation command,
break opening completion signal, PU operation/external operation switchover,
torque bias selection 1, torque bias selection 2, P control selection, servo on,
and PU/external interlock.

Contact signal

1 changeover contact
(230VAC 0.3A, 30VDC 0.3A)

Open collector signal

3 multi-function terminals

Option (FR-V5AY)

3 multi-function terminals

Option (FR-V5AM)

Selection can be made from inverter running, inverter running 2, up to speed,
instantaneous power failure (undervoltage), speed detection, second speed
detection, third speed detection, PU operation mode, overload alarm,
regenerative brake prealarm, electronic thermal relay function prealarm,
output current detection, zero current detection, PID lower limit, PID upper

1 multi-function terminal

Option (FR-A5AY))

limit, PID forward/reverse rotation output, operation ready, operation ready 2,
brake opening request, fan fault output, heatsink overheat prealarm,
orientation in-position, forward rotation output, reverse rotation output, low
speed output, torque detection, regenerative status output, minor fault output,
minor fault output 2,alarm output, maintenance timer output, start time tuning
completion, remote output, output speed detection, second (third) output
speed detection, in-position and trace status.

7 multi-function terminals

Output signals

Analog output

0to 10V 12 bits x1CH
0 to 10V 12 bits x1CH

Selection can be made from speed, output current, output voltage, preset
speed, output frequency, motor torque, converter output voltage, regenerative

Option (FR-A5AY)

brake duty, electronic thermal relay function load factor, output current peak
value, converter output voltage peak value, load meter, motor exciting current,
motor output, reference voltage output, torque command, torque current
command and torque monitoring.

0to 10V 10 bits x 1CH
0 to 20mA 10 bits x 1CH

Encoder pulse output
option (FR-V5AY)

A phase, B phase, Z phase (A and B phases can be divided)
Open collector/differential line driver.

Operational functions

Maximum/minimum speed setting, speed jump, external thermal relay input selection, polarity reversible
operation, override function, automatic restart operation after instantaneous power failure, forward/reverse
rotation prevention, operation mode selection, offline auto tuning function, online auto tuning function, easy gain
tuning, computer link operation, remote setting, brake sequence, second function, third function, multi-speed
operation, coasting to stop, power failure stop, PID control, speed feed forward, model adaptive speed control,
master/slave, torque bias, 12-bit digital command (FR-A5AX option), 16-bit digital command (FR-A5AH option),
pulse train input (FR-A5AP option), motor thermistor interface (FR-V5AX option)

Parameter unit
(FR-DU04-1/FR-PU04V)

Display

Selection can be made from speed, output current, output voltage, preset speed, output frequency, motor torque,
converter output voltage, regenerative brake duty, electronic thermal relay function load factor, output current
peak value, converter output voltage peak value, input terminal status (Caution 4), output terminal status
(Caution 4), load meter, motor exciting current, position pulse, cumulative operation time, actual operation time,
motor load factor, torque command, torque current command, feedback pulse, motor output, trace status.

Alarm definition

Alarm definition is displayed when protective function is activated. 8 past alarm definitions are stored. (Only 4
alarm definitions are displayed on the operation panel.)

Protective functions

Overcurrent shut-off (during acceleration, deceleration, constant speed), regenerative overvoltage shut-off
(acceleration, deceleration, constant speed), undervoltage, instantaneous power failure, overload shut-off
(electronic thermal relay function), brake transistor alarm (Caution 2), ground fault current, power output short
circuit (12/24VDC/operation panel), stall prevention, external thermal relay, heatsink overheat, fan fault, option
alarm, parameter error, PU disconnection, encoder no-signal, speed deviation large, overspeed, position error
large, CPU error, encoder phase error, output phase failure, retry count excess, brake sequence error

Ambient temperature

-10C to +50°C (14°F to 122°F) (non-freezing)

Ambient humidity

90%RH or less (non-condensing)

Storage temperature (Caution 3)

-20 to +65°C (-4°F to 149°F)

Atmosphere

Indoor use. (No corrosive gas, flammable gas, oil mist, dust and dirt)

Environment

Altitude, vibration

Maximum 1,000m (3280.80feet) above sea level, 5.9m/s? or less (compliant with JIS C 0040)

poON

CAUTION

Jog operation may also be performed from the operation panel (FR-DU04-1) or the parameter unit (FR-

PU04V).

Not provided for the FR-V560-22K to 55K that do not have a built-in brake circuit.
Temperature applicable for a short period in transit, etc.
Not provided for the operation panel (FR-DU04-1).
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Outline dimension drawings \

10.3 Outline dimension drawings

10.3.1 Inverter outline dimension drawings

® FR-V560-2.2K, 3.7K, 7.5K-NA

0g
| 220(8.66) iM" L 170 (6.69)
o
ﬁ — - 1
2-46 hole 300
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2
— g
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/.
i 1 - 105
6 (0.24 035 (0.41)
ALJ Tos (7.68) ! ~3 193 (7.60) 4<—
IL 211(8.31)
(Unit: mm (inches))
® FR-V560-15K, 22K-NA
| 250(9.84) =]
| e
o 4‘}77
=
2-#10 hole 0so0
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| © @
(. %’ ™
F
10 |& oy 71 105
O3 230000 | °7 218(8.58) — 04"
)
242 (9.53)
(Unit: mm (inches))
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/ Outline dimension drawings

® FR-V560-37K, 55K-NA with the attachment for conduit connection

- il
DO =
I HHHHHHHHHHHH& )

(Unit: mm (inches))

® FR-V560-37K, 55K-NA without the attachment for conduit connection

2
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(Unit: mm (inches))
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Outline dimension drawings \

10.3.2 Operation panel (FR-DU04-1) outline dimension drawings

<Outline drawing> <Panel cut dimension drawing>
o
©
)
|
©
15 105 24 R 16.5(0.65) 2375
72 (2.83) (0-59) (0.41) (094) S _(0.94)
T* o N 2-¢4 hole
| N ¥
© M D T 2
= ] & | T gﬂ_ Iy =
N «©Q =~ ]
™ — ! 7777‘777737:
2] 0 | 2-M3 screw 10 gjr T 3
- © | . !
© < Effective o= <
| & gepthas =S| @ ‘

54 (2.13) 3.25 (0.13) |

54 (2.13)

Select the mounting screw whose length will not exceed the effective depth of the mounting screw hole.
(Unit: mm (inches))

10.3.3 Parameter unit (FR-PUO0O4V) outline dimension drawings

<Outline drawing> <Panel cut dimension drawing>
(0237) o 165(0.65),
(01559) 105 e 13 O E 2375 (0.93)
: ! 0.51) | &
(0.41) f48 (1.89)I . [0 )§ = 11.75 (0.46)| « 5-44 hole
o 0 5% | _ %J!\ [
by i b 5 o=
:I ~e < | [N = g fL gg.:;‘ ﬂ?‘
L ¥Ten = 725,
] 5 =g S e
NS Q ! ~ ) I
o ® i 5-M3 screw o i
Effective
& | ¢/ depth 4.5 Yy & ‘
S — :
40 40 (1.57

Select the mounting screw whose length will not exceed the effective depth of the mounting screw hole.
(Unit: mm (inches))
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APPENDIX

Appendix1 Instructions for UL and cUL
(Conformance Standard UL 508C, CSA C22.2 No. 14)

(1) Installation

The FR-V500 is UL-listed as a product for use in an enclosure.

Design an enclosure so that the ambient temperature, humidity and atmosphere of the inverter will satisfy the specifications.

(Refer to page 15.)

Branch circuit protection

For installation in the United States, branch circuit protection must be provided in accordance with the National Electrical Code and any
applicable local codes.

For installation in Canada, branch circuit protection must be provided in accordance with the Canada Electrical Code and any applicable
provincial codes.

(2) Wiring of power supply and motor

For wiring the input (R, S, T) and output (U, V, W) terminals of the inverter, use the UL-recognized copper wires (rated at 75°C (167°F))
and round crimping terminals. To crimp the crimping terminals, use the crimping tool recommended by the terminal maker.

(3) Short circuit ratings

Suitable For Use in A Circuit Capable of Delivering Not More Than 5 or 10 kA rms Symmetrical Amperes, 230 or 500 V Maximum.

(4) Motor overload protection

These inverters provide solid state motor overload protection.

Set parameter 9 using the following instructions,

(Pr. 9 "electronic thermal O/L relay").

Parameter Name Factory Setting Setting Range Remarks
9 Electronic thermal O/L relay | Rated inverter output current 0 to 500A simple mode

Extended mode
9999: Without second

Second electronic thermal O/

452 9999 0 to 500A, 9999 ]
L relay electronic thermal relay
function
876 Thermal relay protector input 0 0,1 Extended mode
<Setting>

When not using an external thermal relay, set the rated current value [A] of the motor in Pr. 9 (Pr. 452) to make the electronic thermal
relay function valid.
(Normally set the rated current value at 50Hz. When the rated current value of 50Hz is not indicated on the name plate, set the value
obtained from multiplying the rated current value of 60Hz by 1.1.)
+ Setting "0" in Pr. 9 (Pr. 452) deactivates the electronic thermal relay function (motor protective function). (The inverter's output transis-
tor protective function is activated.)
* When using the SF-HRCA
+ Set"10" in Pr. 71 "applied motor" to select the 100% continuous torque characteristic in the low speed range.
+ Set the rated current of the motor in Pr. 9 "electronic thermal O/L relay".
» The electronic thermal relay function of the second motor (Pr. 452 "second electronic thermal O/L relay" is made valid by:
Turning on the RT signal; and
Setting other than 9999 in Pr. 450.
(The value set in Pr. 9 is valid when Pr. 452 = 9999.)
+ Use Pr. 876 to select with or without an external thermal relay.

CAUTION

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

¢ When a 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.

50% setting * ** 100% setting **
% selling ™ 100% setting ©
o 7 L - Protection activating range
gl ] [ 900 r/min x;ﬁ‘j‘;’r’”‘" Range on the right of
2|3 e"o'g"if : 9 characteristic curve
£ 2 rimin 600 r/min
| 2 4 | e ‘ - Normal operating range
8| & 4300 |”'"'" s00rmin Range on the left of
£l e
E| g| 60
£ = kI~ 180 imin) 180 rimin ‘
| 8 | 1d I - Electronic thermal relay setting
3|8 15 r/min 15 r/min Set the value in terms of current value
2| & 4 from the parameter unit.
s © Set value = rate x a(A)
& %0 T @ BT5V BOHz e 1.0
3 Lo JUIL | Ll _ 575V 60Hz
T ‘ [Set value]
: Motor:  Vector control dedicated motor 3kW 4P
240 | Rated current = 20.0A (575V 60Hz)
T Inverter: FR-V560-3.7K
Set value = 20.0 x 1.1
=2(A)
g b Hence, set to 22 (A)
©
2| 180 [ Ne when electronic thermal relay for motor protection
2
£ 8 . is switched off (Set value = 0 (A))
aR !
8 Tg’ ‘ + Set value (current value) = 50% of rated inverter output current
8
2| Z]120 |« The % value indicates % in reference to rated inverter output current.
s| 8 " The value does not indicate % in reference to rated motor current.
5
2| g A .
s & ‘ s+ This characteristic curve applies only during operation at 180 r/min or
g| © ' higher when the electronic thermal relay dedicated to Mitsubishi
& constant torque motor has been set.
60 -
105% T Electronic thermal relay
i for transistor protection
525% —

0 50 100 150 180 200

Inverter output currect (%)
(% in reference to rated inverter output currect)
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REVISIONS

* The manual number is given on the bottom left of the back cover.

Print Date | * Manual Number Revision
Jun., 2003 | IB(NA)-0600134E-A | First edition
AFor Maximum Safety
® Mitsubishi vector 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 pas-
senger 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 forestall serious accidents when it is used in facilities where a breakdown in the product
is likely to cause a serious accident.
Please do not use this product for loads other than 3-phase induction motors.
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