MITSUBISHI
ELECTRIC

VECTOR INVERTER
FR-V500

INSTRUCTION MANUAL (BASIC)
FR-V520-1.5K to 55K-NA
FR-V540-1.5K to 55K-NA

Thank you for choosing this Mitsubishi Vector Inverter.

If this is the first time for you to use the FR-V500 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-V500 Instruction Manual (detailed) [IB(NA)-0600065] 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 (SI). 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 "CAU-
TION".

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

C CA UTION Assumes that incorrect handling may cause hazardous conditions, resulting in medium or slight
injury, or may cause physical damage only.

Note that even the CAUTION 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 cir-
cuits 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.

® Earth (Ground) the inverter.

® 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)
_é 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.
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2) Wiring

ACAUTION

® Do not fit capacitive equipment such as power factor correction capacitor, surge suppressor or radio noise filter (option FR-BIF) 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 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 400V class motor is inverter-driven, it should be insulation-enhanced or surge voltages suppressed. Surge voltages attribut-
able 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 in the inverter primary side trips, identify the cause of the trip, then remove the cause and power on the breaker.

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

6) Maintenance, inspection and parts replacement

ACAUTION

® 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 oper-
ate 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-DUO04-1/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
Dedicated motor: SF-V5R

Standard motor (with endorder): SF-JR

Constant-torque motor (with encoder): SF-HRCA

<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.
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1 OUTLINE

\ Japanese Harmonic Suppression Guideline

The "harmonic suppression guideline for household appliances and general-purpose products" was issued by the
Ministry of Economy, Trade and Industry (formerly Ministry of International Trade and Industry) in September, 1994.
This guideline applies to the three-phase 200V class 3.7K or less. By installing the power factor improving reactor
(FR-BEL or FR-BAL), this product conforms to the "harmonic suppression technique for transistorized inverters
(input current 20A or less)" set forth by the Japan Electrical Manufactures' Association.

_|For the 3.7K or more, refer to the Instruction Manual (detailed).

\ 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 [wTsuBiSHI iy
Inverter type —=2% FR-V520-1.5K-NA

|nput rating — INPUT - XXXXX
Output rating — oureur_ooox

Serial number — seric

Capacity plate
[ FR-V520-1.5K-NA xxxxxx

Inverter type

FR - |V520 | _ | 1.5 | K- NA Invertgr type  Serial 2umber )
[ [

H

Symbol| Voltage class Inverter
V520 [Three-phase 200V class| |capacity
V540 |Three-phase 400V class (kw)

OUTLINE

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

T

(1) Front view (2) Without front cover
POWER lamp PU Connector
ALARM lamp _A (Provided with modular jack
: n" type relay connector)
I Operation panel (FR-DU04-1) (For use-W|tf.1 RS-485 cable
communication)
S 1 % 1
Brake resistor* (Fitted to the back) Modular jack type relay
- Accessory cover connector compartment
— Wiring port cover for option %:‘\\ | . . "
= Inboard option mounting positions
Front cover
Rating plate w ﬂ ,\CAoptro.I cwitilt ter.mlrg: bIECk
= S i ain circuit terminal bloc
Capacity plate a

Wiring cover
*The 5.5K 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.
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1.1 Basic configuration and connection of peripheral devices

1.1.1 Basic configuration

]
(NFB) Q>
or
(ELB) ﬁ‘

AC reactor
(FR-BAL) &

Line noise

filter ( )
Radio noise

filter

Inverter
FR-V500

- RST
Power factor P
improvement g
reactor P1
. P
Brake resister
(FR-ABR)
PR
P
Brake unit I:j
N
—®

Line noise
filter

Encoder cable]

Ear-th(Ground)

Power supply
Use within the permissible power supply specifications of the inverter. (Refer to page 102.)

No-fuse breaker (NFB) or earth leakage circuit braker (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 shorter. (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 (FR-BEL), AC reactor (FR-BAL)

(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 (FR-BSF01) (FR-BLF)
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 (FR-BIF)
Eﬁectivg in reducing the noises in the AM radio frequency band. Dedicated filter for the
input side.

—i 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 14.)

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 15.)

Brake resistor
(Caution) « Remove the jumpers across terminals PR-PX to connect to the inverter.
*Set "1" in Pr. 30 "regenerative function selection".
«Set Pr. 70 "special regenerative brake duty" as follows:
7.5Korless... 10%
11K or more .. 6%
Brake unit
(Caution) Remove the jumpers across terminals PR-PX to connect to the inverter.
Power regeneration common converter (FR-CV)
(Caution) « Remove the jumpers across terminals R-R1 and S-S1.
«For a terminal to be connected to the RDYB signal of the FR-CV, set "10" (X10
signal) in any of Pr. 180 to Pr. 183 and Pr. 187(input terminal function selection).
«Set "2" in Pr. 30 "regenerative function selection".
« Select the converter one rank higher in capacity than the inverter.
Selection example: FR-V520-7.5K - FR-CV-11K, FR-V520-15K - FR-CV-18.5K
(When connecting two inverters to one FR-CV, the capacity is 11K + 18.5K =
29.5K. Therefore, select FR-CV-30K.)

Motor with encoder

Having the auto tuning function as standard, this inverter can also be used with motors
other than Mitsubishi motors. (Refer to page 6.)

Devices connected to the output

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

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

Earth (Ground)

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

(@E} For details of noise reduction techniques, refer to the Instruction Manual (detailed).




Caution

Basic configuration and connection
of peripheral devices

/

« Do not fit capacitive equipment such as power factor correction capacitor, radio noise filter (FR-BIF
option) 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 FR-BIF 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 primary side of the magnetic contactor.)

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

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

1.1.2

Check the motor applicable to the inverter you purchased. Appropriate peripheral devices need to be selected

Selection of peripheral devices

according to the motor capacity. Refer to the list below and prepare appropriate peripheral devices.

200V class
No-fuse Breaker (NFB™)
Motor Applicable or Earth Leakage Circuit Power Factor | Power Factor | Magnetic
Output Inverter Breaker (ELB*Z) Improving AC | Improving DC | Contactor
(kW (HP)) Type With power factor Reactor Reactor (MC)
Standard : :
improving reactor

1.5(2) FR-V520-1.5K-NA | 30AF 15A 30AF 15A FR-BAL-1.5K FR-BEL-1.5K | S-N10
22(3) FR-V520-2.2K-NA | 30AF 20A 30AF 15A FR-BAL-2.2K FR-BEL-2.2K | S-N10
3.7(5) FR-V520-3.7K-NA | 30AF 30A 30AF 30A FR-BAL-3.7K FR-BEL-3.7K | S-N20, N21
5.5 (7.5) FR-V520-5.5K-NA | 50AF 50A 50AF 40A FR-BAL-5.5K FR-BEL-5.5K | S-N25

7.5 (10) FR-V520-7.5K-NA | 100AF 60A 50AF 50A FR-BAL-7.5K FR-BEL-7.5K | S-N35

11 (15) FR-V520-11K-NA | 100AF 75A 100AF 75A FR-BAL-11K FR-BEL-11K S-N50

15 (20) FR-V520-15K-NA | 225AF 125A 100AF 100A FR-BAL-15K FR-BEL-15K S-N65
18.5 (25) FR-V520-18.5K-NA | 225AF 150A 225AF 125A FR-BAL-22K FR-BEL-18.5K | S-N80

22 (30) FR-V520-22K-NA | 225AF 175A 225AF 150A FR-BAL-22K FR-BEL-22K S-N95

30 (40) FR-V520-30K-NA | 225AF 225A 225AF 175A FR-BAL-30K FR-BEL-30K S-N125

37 (50) FR-V520-37K-NA | 400AF 250A 225AF 225A FR-BAL-37K FR-BEL-37K S-N150

45 (60) FR-V520-45K-NA | 400AF 300A 400AF 300A FR-BAL-45K FR-BEL-45K S-N180

55 (75) FR-V520-55K-NA | 400AF 400A 400AF 350A FR-BAL-55K FR-BEL-55K S-N220

400V class
No-fuse Breaker (NFB™)
Motor Applicable or Earth Leakage Circuit Power Factor | Power Factor | Magnetic
Output Inverter Breaker (ELB™?) Improving AC | Improving DC | Contactor
(kW (HP)) Type With power factor Reactor Reactor (MC)
Standard : .
improving reactor

1.5(2) FR-V540-1.5K-NA | 30AF 10A 30AF 10A FR-BAL-H1.5K | FR-BEL-H1.5K | S-N10

22 (3) FR-V540-2.2K-NA | 30AF 15A 30AF 10A FR-BAL-H2.2K | FR-BEL-H2.2K | S-N10

3.7 (5) FR-V540-3.7K-NA | 30AF 20A 30AF 15A FR-BAL-H3.7K | FR-BEL-H3.7K | S-N20, N21
5.5 (7.5) FR-V540-5.5K-NA | 30AF 30A 30AF 20A FR-BAL-H5.5K | FR-BEL-H5.5K | S-N20, N21
7.5 (10) FR-V540-7.5K-NA | 30AF 30A 30AF 30A FR-BAL-H7.5K | FR-BEL-H7.5K | S-N20, N21
11 (15) FR-V540-11K-NA | 50AF 50A 50AF 40A FR-BAL-H11K | FR-BEL-H11K S-N25

15 (20) FR-V540-15K-NA | 100AF 60A 50AF 50A FR-BAL-H15K | FR-BEL-H15K S-N35
18.5 (25) FR-V540-18.5K-NA | 100AF 75A 100AF 60A FR-BAL-H22K | FR-BEL-H18.5K | S-N50

22 (30) FR-V540-22K-NA | 100AF 100A 100AF 75A FR-BAL-H22K | FR-BEL-H22K S-N50

30 (40) FR-V540-30K-NA | 225AF 125A 100AF 100A FR-BAL-H30K | FR-BEL-H30K S-N65

37 (50) FR-V540-37K-NA | 225AF 150A 225AF 125A FR-BAL-H37K | FR-BEL-H37K S-N80

45 (60) FR-V540-45K-NA | 225AF 175A 225AF 150A FR-BAL-H45K | FR-BEL-H45K S-N95

55 (75) FR-V540-55K-NA | 225AF 200A 225AF 175A FR-BAL-H55K | FR-BEL-H55K S-N125

*1. Select the NFB type according to the power supply capacity.
Select the no-fuse breaker (NFB) according to the inverter capacity (motor capacity).

*2. For installation in the United States and Canada, select circuit breakers authorized by UL and cUL.

H
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1.2 Motor

POINT
When using other manufacturers’ motors, offline auto tuning (rotation mode) is necessary.
Perform offline auto tuning 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 6)

? Online auto tuning
@ High torque accuracy corresponding to the motor temperature variation is available.

(Refer to page 51)
This inverter is factory-set to connect the encoder for 5V and differential line driver connector. Please check

encoder specifications before operating the inverter.
(1) At-a-glance guide to motor setting

ltem Parameter, Jumper Connecter, 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 power.supply specifi- Encoder power supply jumper connecter
cation . 5
on the back of the control terminal
Encoder output type
Electronic thermal relay Pr. 9 "electronic thermal O/L relay" 56
Thermal protector input Across OH-SD - 72
Pr. 876 "thermal relay protector input"
1.2.1 Encoder cable and encoder setting
(1) Encoder specification check items
Item 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 7 phgse a Pglse/%ev) ) — 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

FR-V500 Encoder FR-V500 Encoder
pA—E f Z:__{A-phase signal output PA f A
PAR > A-phase inverted signal output PAR ) B
PB II B-phase signal output PB II C
PBR 7 B-phase inverted signal output PBR J D
Pz f Z-phase signal output PZ f F
PZR 7 Z-phase inverted signal output PZR 7 G
! J
PG I' Power suppoly terminal PG I' S
SD 7 Power supply earth (ground) terminal SD 7 R
2| - N Dl e
Vel = |-

Inverter earth (ground) terminal

2) Complimentary

)2
Inverter earth (ground) terminal



/ Motor

(3) Encoder cable gauge (Cable specification)

- ) Wiring 0.2mm?2 Using larger gauge cable

Wiring Distance C?ibles 2 AWG
0to 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?2 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 22 for removal and installation of the control circuit terminal block.)

H

= CAUTION

e Jumper connector for the
encoder power supply
The jumper connector is fitted
to 5V when shipped from the
factory. Switch its position
according to power supply
specification.

OUTLINE

Power supply voltage is 5.5V

Power supply voltage is 12V

Power supply voltage is 24V

59
Power supply voltage is external /E“ZE NIl

® Jumper connector encoder

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

Terminating resistance Termlnat|ng resistance

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

s &
Shy
lewr [y
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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
i irec- "1" in Pr. 160 "extended function selection"
852 Encoder rtci)(t)?]tlon direc 1 01

® 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) ew
Encoder

Forward rotation is clockwise rotation
when viewed from A.

1 S /@

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
(factory setting)

SF-JR Inverter internal constants

Offline auto tuning
Offline auto tuning data utilization
Star connection direct input

3

4

5

Other manufacturer’s motor - - -

6 Delta connection direct input
7

8

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

10 SF-HRCA Inverter internal constants
13 Offline auto tuning
14 Offline auto tuning data utilization
15 Star connection direct input
Other manufacturer’s motor - - -
16 Delta connection direct input
17 Star connection direct input + offline auto tuning
18 Delta connection direct input + offline auto tuning
20 c | 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
33 SF-V5R (including SF-VR type) Offline auto tuning
34 Offline auto tuning data utilization
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(2) Setting the motor specification

Set the following parameters to perform offline auto tuning.

Parameter Name Factory Setting | Setteing Range Description
Set the rated motor current.
Electronic thermal O/L Rated inverter Set*0" after offline auto tuning When 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.
. . 0.4 10 55kW Set the motor.capa(:lty. .
80 Motor capacity Inverter capacity Set the capacity equal to the inverter or one
(0.54 to 75HP)
rank lower.
81 Number of motor poles 4 2,4,6 Set the number of motor poles.
83 Rated motor voltage 200Vv/400V 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).
CAUTION

For the setting value, set the motor rating plate value. When using a motor having several rated values,
e.g. a standard motor, set a value for 200V/60Hz or 400V/60Hz.

(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)
(Note that it is necessary to perform offline auto tuning (non-rotation mode (Pr. 96="1")) in order for the wir-
ing length resistance to be reflected on the control when the wiring length of the SF-V5R, SF-JR, SF-HRCA
is long (30m (98.42 feet) or longer as a reference).
(For online auto tuning, refer to page 51.)

=—— 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 (FR-ASF-H) is connected between the inverter and motor. Remove it before starting
tuning.

1) Set any one of the following values in Pr. 71:
eStandard motor . ... ... ... Pr.71="3"
e Constant-torque motor. . . . .......... . . . Pr.71="13"
* SF-JR (4P) (1.5kW (2HP) orless) ... ...t 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

H
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== 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.

e Torque is not enough during tuning.

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

e 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:

nput 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.

3) Tuning command

After setting the above parameters, press or .

(For external operation, turn on the run command (STF, STR).)

® Mon

itoring during execution

When the parameter unit (FR-PU04YV) is used, the value of Pr. 96 is displayed during tuning on the main monitor as

shown
When

below. When the operation panel (FR-DUO04-1) is used, only the same value as on the PU is displayed.
Pr.96=1

e Parameter unit (FR-PUO4V) main monitor

* Ope

o Offl

. S . 4. Error-activated end
1. Setting 2. Tuning in progress 3. Completion (for inverter trip)
Disp| [ I [ e T [ T T
Ispiay 1 TUNE 2 -I(—:l(JDI;\‘/II?:’LETION:3 ERROR
- —-- STOP PU STF FWD PU STF STOP PU STF STOP PU|
ration panel (FR-DU04-1) display
. L . 4. Error-activated end
1. Setting 2. Tuning in progress 3. Completion (for inverter trip)
e L
value !

REMARKS

ine 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.
e Abnormal end: "9", "91", "92" or "93" is displayed.
« Forced end: "8" is displayed.

4)-2 When tuning ended normally

For PU operation, press ST | 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 84.

4)-3 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.



/ Motor

4)-4 Error display definitions

Error
: 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

A Note that the motor may start running suddenly.

A 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

POINT

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:

eStandard Motor. . .. ...t Pr. 71 ="4"
e Constant-torque MOtOr . . . ..o Pr. 71 ="14"
* SF-JR (4P) (L.5kW (2HP) orless) .. ...t 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.

PI:LanTbeé(rer Name Setting Range In(:sreet;r;?] ts 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 setin "mH, Q, A". (can be set when Pr.77 = "801")
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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 [Q] 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.

Ig=Torque, l100=Constant current, lo=No load current

lg= ./ 12002 - lo
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 50Q, 9999 0.001Q 9999
91 Motor constant r2 0 to 50Q, 9999 0.001Q 9999
92 Motor constant x1 0 to 50Q, 9999 0.001Q 9999
93 Motor constant x2 0 to 50Q, 9999 0.001Q 9999
94 Motor constant xm 0 to 500Q, 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 200Vv/400Vv
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 (factory setting)
Pr. 71
. Constant-torque motor 10
Setting
SF-V5R 30

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 MOt&roel’;zgaz‘:?rg{)re“t 0 to 500A 0.01A 9999
90 Motor constant R1 0 to 50Q, 9999 0.001Q 9999
91 Motor constant R2 0 to 50Q, 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.

H

Parameter Number Name Setting Range Setting Increments Factory Setting %
83 Rated motor voltage 0 to 1000V 0.1v 200Vv/400V O
84 Rated motor frequency 20 to 200Hz 0.01Hz 60Hz 5
O
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

13.1

Removal and reinstallation of the front cover

‘ FR-V520-1.5K to 7.5K-NA, FR-V540-1.5K to 5.5K-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.

® Reinstallation
1)
2)

(The front cover may be removed with the PU (FR-DU04-1/FR-PU04V) on.)

Insert the catches at the bottom of the front cover into the sockets of the inverter.
Using the catches as supports, securely press the front cover against the inverter.

CAUTION

operation panel.

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

FR-V520-11K-NA, 15K-NA, FR-V540-7.5K to 18.5K-NA

FR-V520-18.5K to 55K-NA, FR-V540-22K to 55K-NA

* Removal
1) Remove the installation screw 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

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.

* Removal
1) Remove the installation screws at the top of the front cover.

<

L

* Reinstallation
1) Fix the front cover with the installation screws.

<=

L

REMARKS
The 45K and 55K have two front covers, which are fixed with

eight screws.

CAUTION

1. Fully make sure that the front cover has been reinstalled securely.
2. The same serial number is printed on the capacity plate of the front cover and the rating plate of the
inverter. Before reinstalling the front cover, check the serial numbers to ensure that the cover

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

12
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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. iring port cover
or option
DATA PORT)

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
? ””” '\l ﬁ ”””
—>
—>
,_l_\_ R S ,_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
-
=y =
- _ o)
.
Y/
)
— —

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 24 for the connection cable.)

CAUTION

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

13
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2 INSTALLATION AND WIRING

2.1 Installation of the inverter

® |nstall the inverter under the following conditions.

Enough clearances

Vertical mounting Ambient temperature and humidity
Measurement ( 10cm (3.94 inches) )
it
5 x Inverter| pos&;on o more
cm cm
(1.97 inches) (1.97 inches) 5cm . 5cm .
Measurement 5cm (1.97 inches)$3a = (1.97 inches)
position x-¥_(1.97 inches) or more * or more *
- Temperature: -10°C to 50°C 10cm (3.94 inches)
Vertical (14°F to 122°F) ﬂor more
Humidity: 90%RH maximum. \_ Y,
These clearances are also necessary for

Leave enough clearances and take

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.

-

)
Q\ ¢
A

) ) Vibration High temperature,
Direct sunlight (5.9m/s2 or more) high humidity
s | L
R —=

L=
1

B

Oil mist, flammable gas,

Vertical mounting -

(When installing two or|  Transportation by |corrosive gas, fluff, Mountmg on '

more inverters, install holding front cover. |dust etc. combustible material
Wem in parallel.) /

® Wiring cover and handling (15K or less for the 200V class, 18.5K or less for the 400V class)
2) When cable conduits are connected
Remove the corresponding protective bushes and

connect the cable conduits.

Q Protective bush
O =SS
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 earth (ground) fault.

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

14




/ Connection diagram, PU connector

2.2 Connection diagram, PU connector
2.2.1 Connection diagram

Avoid frequent ON-OFF. Vector inverter Motor

Repeated inrush currents at = 4 (FR-V500) I' """"""""""""""""""""" !
power-on will shorten the NFB MC

converter life. < > OR ;

(Switching life is 100,000) <

3-phase AC —™° ©'S

|
1
i
i
o \Wie, !
power Supply mm——G 0=—0 OT @ 5 !
' |
© R1 l— Earthing (Grounding) i
! i
0 S1 OH i ;
SD ! i
1
PA ’ i A-phase signal output :
i . . \
| . A-phase inverted signal output !
Take carenotlo | - gyiemal transistor common PAR 7  B-ohace sianal outout ;
short terminals 24VDC power supply pC PB V4 . Bp 9 p :
PC-SD. Contact input common (source) PBR | i B-phase inverted signal output: i
----------------------------------------------- 7 i - ;
i Forward rotation start ¢ STF ! pz )4 Z-phase signal output :
' Terminals DI1 to Reverse rotation start o ! P7R | ' Z-phase inverted signal outpu i
1 hd
1 D4 and STR vary Reset ¢ RES ! G //  Power supply terminal ;
) L ! i
: |trr11 fu_nctl(t)r; with | ¢|DIL(RL) ! sD | ! Power supply earth (ground) terminal !
' € Input termina Digital input <|DI2(RM) ! / ; !
. function selection sional x 4 ! v o !
! (Pr.180to Pr. 183, 9 <[DI3(RH) | ; !
. 1 .
| Pr. 187) settings. ¢|DI4(RT ! i i
' Sp / Contact ~ ! i
| (input ) 1 ! i
N common Jumper i i
Control input signals (no voltage input allowed) (Whenusingthe !'_ _ _ _ _ _ . _._._._._._.o.o......] !
FR-BEL, remove
this jumper.)
SINK L FR-BEL power factor across terminals P
v ect bet ik and Pl improving DC reactor and PR, connect only
ou can select between sink and source. ——— 1~ SOURCE P © option .
Refer to page 22 for details. %the optional,
*FR-ABR high-duty recommended brake
PX ! prake resistor resistor. In addition,
: . never short these
Speed setting potentiometer PR ; (option) terminal
1/2W 1k Q emove this jumper erminals.
. N Terminal PR is
2W 1kQ is recommended for use — N when using the FR-ABR.) rovided for the 15K 2
¥vhen spleed setting is changed -Terminal PX is provided for zr less
requently. the 5.5K or less. i
________________________________________________ .
1 |DO1(RUN) ! 0)
'h Any of three different N 1
Analog command 1™4[D02(SU) | signals can be selected ! Z
input :K [ using the parameter. Terminals DO1to DO3 ! e
. Speed Torque | (Open collector output) and ABC vary in function ! §
Terminal | oo ol Control :K s Open collector output ) with the output terminal !
Main Speed ' common function selection ! (a)
10E, 2, 5| speed restriction . (Pr. 190 to Pr. 192, ! zZ
command | command . Alarm output Pr. 195) settings. 1 <
Torque Torque ' (Contact output) ' =
o e / I
3 restriction |~ 10V v =~ 3 ®)
command External | pt
power supply g | . =
1 o oad impedance of 10k  or more <C
(Prepare a £10V external power) I o » (+) +10V 1
supply for terminals 1, 3. : e o° EXT: 12 bits -
1 1 x1ch
|Differential :DAZ > (+) Analog signal output |<_:
i Lahie” )
Change the jumper connector and 1o = ' iz bits >
parameter settings accordingto —— | ; Complimen- g &——: p () Xich =
the encoder specifications. dany K\k o .
Refer to 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.

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

(1) Specification of main circuit terminal

Terminal Symbol Terminal Name Description
Connect to the commercial power supply.
R,S, T AC power input Keep these terminals open when using the high power factor converter (FR-

HC) or power regeneration common converter (FR-CV).

U,Vv,wW Inverter output Connect a motor.
Connected to the AC power supply terminals R and S. To retain the alarm
display and alarm output or when using the high power factor converter (FR-
HC) or power regeneration common converter (FR-CV), remove the jumpers
from terminals R-R1 and S-S1 and apply external power to these terminals.
Power supply for - . .
R1, S1 R Do not turn off the power supply for control circuit (R1, S1) with the main
control circuit o : . L
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, 18.5K to 55K : 80VA
Disconnect the jumper from terminals PR-PX (5.5K or less) and connect the
P PR Brake resistor optional brake resistor (FR-ABR) across terminals P-PR.
' connection For the 15K or less, connecting the resistor further provides regenerative
braking power.
. Connect the optional FR-BU brake unit, BU type brake unit, power
Brake unit . :
P, N ) regeneration common converter (FR-CV) or high power factor converter (FR-
connection
HC).
_Power_factor Disconnect the jumper from terminals P-P1 and connect the optional power
P, P1 improving DC . .
. factor improving reactor (FR-BEL).
reactor connection
PR. PX Built-in brake circuit | When the jumper is connected across terminals PX-PR (factory setting), the

connection

built-in brake circuit is valid. (Provided for the 5.5K or less.)

Earth (Ground)

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

CAUTION

e The inverter will be damaged if power is applied to the inverter output terminals (U, V, W). Never per-
form such wiring.
« When connecting the dedicated brake resistor (FR-ABR), remove jumpers across terminals PR-PX

(5.5K or less).

Set "1" in Pr. 30 "regenerative function selection”.

Set Pr. 70 "special regenerative brake duty" as follows:
75Korless...... 10%
11K or more ..... 6%
Refer to the Instruction Manual (detailed) for details.

* When connecting the brake unit (FR-BU, BU), remove jumpers across terminals PR-PX (5.5K or less).

Refer to the Instruction Manual (detailed) for details.
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/ Connection diagram, PU connector

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

200V class

FR-V520-1.5K, 2.2K-NA
Jumpers

'z§e|
R
1

&
e
&

Power supply Motor
® Screw size (M4) ®

FR-V520-18.5K-NA

/1 Jumpers

o]

IRLWS1]

L]
(R |

Screw size (M8)

Charge lamp O

D D
FR-V520-3.7K, 5.5K, 7.5K-NA FR-V520-22K-NA
umpers [ Jumpers
@l@ Charge Iamp:C):
IR1IMS1]

Screw size (M4)

o
R

O Charge lamp

Jumper: —\

Screw size (M5) |

[N JiPLg P H{PREP

-~

®@® Screw size (M5) (=~ IM
7.5K is not provided with the PX terminal and PX-PR jumper.

2E

Jumper

Screw size (M6)

FR-V520-11K-NA
Screw size (M4)

IRLIISL]
Screw size (M6)

Jumpers

Screw size (M5)

e
R

® Screw size (M6)

FR-V520-30K, 37K-NA
Jumpers

IR1IWS1]

5]
(R

Charge lamp O

Screw size (M4)

Screw size (M10)

&=

Screw size (M8)

FR-V520-15K-NA
Screw size (M4)

IRl S1]
Ee
(R

Screw size (M6)

FR-V520-45K, 55K-NA
[T Jumpers

[R1MSLI
1
(R |

Screw size (M12)

Charge lamp O

Screw size (M4)

Jumper

D

@~ ® screw size (M8)
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Connection diagram, PU connector \

400V class
FR-V540-1.5K, 2.2K-NA FR-V540-18.5K-NA

/1 Jumpers

IR1] !Sllll

1
(R |

Jumpers Jumpers

_J o\ Screw size (M4) /
] 3 B

Charge lamp O

Screw size (M4)

y
IRl S|
&

—————— W —

Screw size (M6)

=1 =L
Charge lamp O @]I[@

; cl
PuflP]

Jumper

Power supply Motor

& Screw size (M4) ® ®@
@ @ ® Screw size (M6)
FR-V540-3.7K, 5.5K-NA FR-V540-22K-NA

— Jumpers Jumpers

Screw size (M4)

. E@lj" E@?]" Charge lamp |@] @
Screw size (M4) | : ||I!| Screw size (M4)
O Chargel R
e areiat Screw size (M6)
- CE
P

Jumper

<
(N JiP1R(P FPREPX

®@®Screw size (M4) (55 IM

FR-V540-7.5K, 11K, 15K-NA FR-V540-30K, 37K, 45K, 55K-NA

Jumpers Jumpers

IRLMS1]

Screw size (M4)

gk
IR1IMS1]

Charge Iamp:O:

Screw size (M4)

Screw size (5) ||[2 il B
crew size { O || |||
Charge E Screw size (M8)
- B
s} =
E Jumper
Jumper

Screw size (M8)

@@

Screw size (M6)

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.)
e 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.
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/ 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).

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

. ) Crimping HIV Cables PVC Cables
. . Tightening )
Applicable Inverter Terminal Torque Terminals mm?2 AWG mm?2
Type Screw Size U VvV
N-m R, ST W R, S, TIU,VW| R, S, T |U VW |R,ST]|U VW
FR-V520-1.5K, 2.2K-NA M4 1.5 2-4 2-4 2 2 14 14 2.5 25
FR-V520-3.7K-NA M5 2.5 3.5-5 | 355 35 35 12 12 6 4
FR-V520-5.5K-NA M5 2.5 55-5 | 555 55 55 10 10 10 6
FR-V520-7.5K-NA M5 2.5 14-5 8-5 14 8 6 8 16 10
FR-V520-11K-NA M6 4.4 14-6 14-6 14 14 6 6 25 16
FR-V520-15K-NA M8 7.8 22-8 22-8 22 22 4 4 35 25
FR-V520-18.5K, 22K-NA M8 7.8 38-8 38-8 38 38 2 2 50 35
FR-V520-30K-NA M10 14.7 60-10 | 60-10 60 60 1/0 1/0 70 70
FR-V520-37K-NA M10 14.7 100-10 |100-10| 100 100 4/0 4/0 120 95
FR-V520-45K-NA M12 245 100-12 |100-12| 100 100 4/0 4/0 150 120
FR-V520-55K-NA M12 245 150-12 |150-12| 150 150 |MCM300|MCM300| 240 185
400V class (When input power supply is 440V)
Applicable Inverter Terminal Tightening Crlmplng 2H|V Cables pPve Cazbles
Type Screw Size Torque Terminals mm AWG mm
N-m R,S,TIUVW|RST|UVW|RST|UVW|RST|UV,W
FR-V540-1.5K to 3.7K-NA M4 1.5 2-4 2-4 2 2 14 14 2.5 2.5
FR-V540-5.5K-NA M4 15 3.5-4 2-4 35 2 12 14 4 2.5
FR-V540-7.5K-NA M6 4.4 3.5-6 3.5-6 35 3.5 12 12 4 4
FR-V540-11K-NA M6 4.4 5.5-6 5.5-6 55 55 10 10 6 6
FR-V540-15K-NA M6 4.4 14-6 8-6 14 8 6 8 10 10
FR-V540-18.5K-NA M6 4.4 14-6 8-6 14 8 6 8 16 16
FR-V540-22K-NA M6 4.4 22-6 14-6 22 14 4 6 25 16
FR-V540-30K-NA M8 7.8 22-8 22-8 22 22 4 4 25 25
FR-V540-37K-NA M8 7.8 38-8 22-8 38 22 2 4 50 35
FR-V540-45K-NA M8 7.8 38-8 38-8 38 38 2 2 50 35
FR-V540-55K-NA M8 7.8 60-8 60-8 60 60 1/0 1/0 70 70

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
» 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.
e 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 fast-responce current
restriction malfunctions when fast-responce current restriction function is made valid, disable fast-
responce current restriction. (Refer to Pr.156 "stall prevention operation selection”.)

(5) Cable gause for the control circuit power
2

Line voltage drop [V] =

« Cable gause: 0.75mm? to 2mm
« Tightening torque: 1.5Nem
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Connection diagram, PU connector \

2.2.3 Control circuit

(1) Specifications of control circuit terminals

Terminal : P
Type Symbol Terminal Name Description
STF Forward rotation start Turn.on the STF §|gnal to start forward
rotation and turn it off 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 65 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 65 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.
5 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
Contact input common )
SD (sink) supply (PC terminal).
Isolated from terminals 5 and SE.
When connecting a transistor output (open collector output), such as a
24VDC power supply programma_ble cor_1tro||er, connect the exterr_lal power supply common for transistor
and external transistor output to this terminal to prevent a malfunction caused by a sneak current.
PC ) PC-SD can be used as a 24VDC, 0.1A power supply. Note that this connection does
common, contact input
common (source) not prevent a sneak current.
When source logic has been selected, this terminal serves as a contact input
common.
10E Speed setting power 10VDC, permissible load current 10mA
supply
By entering 0 to 10VDC, the maximum output speed is reached at 10V and 1/O are
2 Speed setting (voltage) |proportional. Acts as a speed command terminal for speed control or as a speed
7‘@ restriction for torque control. Input resistance 10kQ, maximum permissible voltage 20V.
_5 Acts as a torque setting signal for torque control or a torque restriction signal for
; _g 3 Toraue setting terminal speed control and position control.
22 4 9 Acts as an input terminal when torque bias function by external analog is selected.
- g 0 to £10VDC input, input resistance 10kQ, 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 10kQ, maximum permissible voltage +20V
5 Speed setting common Speed setting signal (terminal 2, 1 or 3) common terminal.
P 9 Isolated from terminals SD and SE. Do not earth(ground).
PA A-ph_ase signal input
terminal
PAR A-phase |qverted signal
input terminal
PB B-phase signal input
terminal A-, B- and Z-phase signals are input from the encoder.
= |PBR _B-phasemverted signal
s input terminal
(o)) - -
D Z-phase signal input
- |PZ .
3 terminal
S Z-phase inverted signal
2 |PZR ; .
o input terminal
Encoder power supply Power supply for encoder. You can switch the power supply between 5, 12 and
. 24VDC.
PG terminal .
(Positive side) You can also switch to external power supply.
The jumper connector is factory-set to 5VDC. (Refer to page 5.)
Common terminal for the encoder power supply.
SD (P?\gllfr:c;;)utzexiiglrth Isolated from terminals 5 and SE.
g Do not earth (ground).
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/ Connection diagram, PU connector

Type 'I'Se;mlbnoalll 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),
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 66 for details.
S . . Permissible load 24VDC 0.1A
% @ DO1to Digital output terminals The terminal functions vary with the output terminal function selection (Pr. 190 to Pr.
S | < |DO3 1to3 102) setti ; or detail
5|8 ) settings. Refer to page 66 for details.
%] c
519 SE Open collector output  [Common terminal for terminals DO1, DO2 and DO3. Isolated from terminals SD and
g0 common 5.
3 - —
. One selected from the monitoring items, Factory sett.lng. of output |te.m.
DAl Analog signal output ) * Speed monitoring, output signal O to
such as the speed, is output. +10VDC, permissible load current 1mA
The output signal is proportional to the - —
S magnitude of the corresponding monitorin Factory setting of output item:
c_cu DA2 Analog signal output it g P 9 9 Torque monitoring, output signal O to
< ttem. 10VDC, permissible load current 1mA
Analod sianal outout Common terminal for DA1 and DA2.
5 gsig P Isolated from terminals SD and SE.
common
Do not earth(ground).
c
2 With the PU connector, communication can be made through RS-485.
89 + Conforming standard : EIA Standard RS-485
5 ;.: - PU connector * Transmission format : Multidrop link system
E g » Communication speed: Maximum 19200bps
8 » Overall length : 500m (1640.42 feet)

* Not output during inverter reset.

REMARKS
For the input terminal function switchover timing, refer to page 46.

2

(2) Control circuit terminal layout
Terminal screw size : M3.5 (29
Tightening torque : 1.2N-m =
X A | B | C [DO1|DO2|DI4 | DI3| DI2 | DI1 |STR|STF x
When connecting three or more control cables =
to the No. 5 termlngl, connect the af:cessory 10e| 2 |pailpos| se | pz |Pzr| PG |RES| PC ;
No. 5 terminal dedicated L-shaped jumper to a)
the No. 5 terminal. ® 3 | 1 |DA2| PA |PAR| PB |PBR| SD | OH | SD Z
In this case no cable should be connected to <
the screw in the ® part. 51 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 earth these termi- 3:'
nals. Avoid connecting the terminal SD and 5 and the terminal SE and 5. (|7)
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 parallel micro signal contacts or a twin con-
tact 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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(4) 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.

5y
w2 D

Q ff o

N

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.

22



/ 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 @ Current flow concerning the RUN signal
when sink logic is selected when source logic is selected
Sink logic Sink connector Source logic
1PC
Current ¢
«— Current
—_—
o O_(STF EI > ﬁ Source
- o | connector
—
— . €=
o~ -

) Savd
SD I i
DC input (sink type) DC input (source type)
Inverter <Example : AX40> Inverter <Example : AX80>
RUN 1
| =g
< (R} B RUN
€3 —
SE -
| SE[ 19
g a » 24VDC
24VDC

® \When using an external power supply for transistor output

¢ Sink logic type ¢ Source logic type

Using terminal PC as a common terminal prevents a Use terminal SD as a common to prevent a malfunc-
malfunction caused by undesirable current. (Do not| tion caused by undesirable current.

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

[AY40 type | [ “lnverter  ( AY80 type o
'transistor ! ! G o« transistor | Inverter _g
|0utput module l| STF’ v J_ 24VDC routput module, i

1’ (SD) |

T 24VDC
} (SD)

H

! 1 1 I

: _L PC
\

10

T | '
L___:TZ“_VTDC@___% RN

- - -~~~ Current flow
--=-- 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
e 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.
e Maximum wiring length : 20m (65.62feet)

(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.

2= Refer to the Instruction Manual (detailed) for details.
e Conforming Standard : EIA Standard RS-485

e Transmission form : Multidrop link system

e Communication speed : Maximum 19200bps

e Overall length : 500m (1640.42feet)
CAUTION

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

2.2.5 Earthing (grounding) Precautions

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

® Use the dedicated earth (ground) terminal to earth (ground) the inverter. (Do not use the screw in the case, chas-
sis, etc.)
Connect the earth (ground) cable using a tin-plated* crimping terminal. Tighten the screw, taking care not to break
its threads.
*Plating should not include zinc.

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

c ) Earth (Ground) Cable Gauge
Motor Capacity 200V class 400V class
2.2kW (3HP) or less 2(2.5) 2 (2.5)
3.7kW (5HP) 3.5 (4) 2(2.5)
5.5kW, 7.5kW (7.5HP, 10HP) 5.5 (6) 3.5 (4)
11kW, 15kW (15HP, 20HP) 14 (16) 8 (10)
18.5kW to 37kW (25HP to 50HP) 22 (25) 14 (16)
45KW, 55kW (60HP, 75HP) 38 (35) 22 (25)

For use as a product compliant with the Low Voltage Directive, use PVC cable whose size is indicated within
parentheses.

® Earth (Ground) the motor on the inverter side using one cable 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 fast-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 optional FR-BIF radio
noise filter (for use in the input side only) or FR-BSF01 or FR-BLF line noise filter to minimize interference.
(7) Do not install a power factor correction capacitor, surge suppressor or radio noise filter (FR-BIF option) in 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 FR-BIF 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 earth (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 earth (ground) fault caused by wiring inadequacy or reduced
motor insulation resistance may damage the inverter modules.
« Fully check the to-earth (ground) insulation and inter-phase insulation of the inverter 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 15.)
(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 1/O signal circuits or
opposite polarity may damage the 1/0 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) Precautions for use of any motor other than the SF-V5R, SF-VR and SF-JR
a)Vector control cannot be exercised without encoder.
b)Connect the encoder directly to the backlash-free motor shaft.
(15) Since the rated voltage differs from the commercial power supply voltage, the SF-V5R cannot perform
commercial power supply-inverter switchover operation.

3.7kW (5HP) or less 170V
SF-V5R
5.5kW (7.5HP) or more 160V
3.7kW (5HP) or less 340V
SF-V5RH
5.5kW (7.5HP) or more 320V
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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 14.)

Wiring check
Check that wiring is correct. (Refer to page 15.)

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

. Running speed setting @ (or) @ N

. Start . =T
FWD (or) |REV | °
press [fa] or [ == 1500

. Stop

Operation Display

. 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.

&

-

=1 171
(AN

-

L] L]
® REV @ FWD

Set the running speed to 150r/min. l' '_'l L g
First, press to choose the speed setting mode. * 2

Then, press @/@ to change the setting, and press
SET | to write the value.

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

=117
Press : o LiLl g

The motor is decelerated to a stop. e o o

® REV @ FWD

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 31.
« To select the PU operation mode in Pr.79 "operation mode selection", set "1" in the parameter. Refer to page 58 for details.
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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 @/@ 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 0 -Checking the encoder jumper connector (Refer to page5.)
-Checking the phase sequence of the encoder cable (Refer to page 4.)
-For other cases, refer to Troubleshooting on page 85.
* When you want to set the speed to higher than 1500r/min, set Pr. 1 "maximum speed". (Refer to page 56.)
(2) Choosing external operation mode (operation using external speed setting potentiome-

ter and external start signals)
® Running at 1500 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
power on with factory setting. Make sure that the operation
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 o,

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

1™ -
=
-
<Jd

L] L]
® REV @ FWD

' -
L3
> -
L3

o0

w

3. Acceleration — Constant speed 4s

-
iy
[y ]
=
-
—=
o3
[ X ]

Slowly turn the potentiometer (speed setting potentiometer) G
connected to across terminals 2-5 full clockwise. @ S . . 2
The speed shown on the display increases gradually to @‘ Mo e e ®)
1500r/min. l;:
4. Deceleration .S nd
Slowly turn the potentiometer (speed setting potentiometer) YL P e =t H_J
connected to across terminals 2-5 full counterclockwise. @ii Li.Ll S O
The speed shown on the display decreases gradually to Or/min.® 0 Guat SEL S )]
The motor stops running. <ZE
5. Stop Forward =z
Turn off the start switch (STF or STR). rotation Reverse a

CAUTION &I rotationE>
When Pr. 75 "PU stop selection"="14 to 17", ‘@@J

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 52.)

» For monitor display changes by , refer to page 31.

» To select the external operation mode in Pr. 79 "operation mode selection”, set "2" in the parameter. Refer to page 58 for
details.

OFF
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Basic operation (Speed setting, run,
speed meter adjustment) \

® 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 65.)

(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 55.

Operation Display
1. Power on
Switch power on.

2. Operation mode selection
Set "3" in Pr. 79 "operation mode selection".

(Refer to page 58 for details of Pr.79.) [:;4 o": a:’:] [ :ﬂ
The combined operation mode is selected and the operation . =
status indication "EXT" and "PU" are lit. UFlicker
3. Start

Turn on the start switch (STF or STR). r;:;z;d
The operation status indication "FWD" or "REV" is lit. Reverse
@l @ ﬁ rotation “.’ ‘.." .

» The motor does not start if both the forward and t Al =N o -

® REV FWD

reverse rotation switches are turned on. If both
switches are turned on during operation, the motor
decelerates to a stop.

« Set the speed in the speed setting mode (Refer to page 31.).

ON

4. Running speed setting

Using @/@ of PU, set the running speed to 150r/min @
and press. @ / °

The operation command indication FWD or REV is lit.

-
=<

-
<Jd

—

=

LT
=
-

® REV _ FWD

5. Stop
. Forward
Turn off the start switch (STF or STR). rotation Reverse e
The motor decelerates to stop. ] rotation = Ll
®

The operation status indication "FWD" or "REV" is lit. @@] SiEl SET S
‘ |

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

s 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 1500r/min, make adjustment so that the meter (analog meter)
deflects to full-scale. Calibrate the DAL terminal (x10V).(in PU operation mode)

—{_POINT |

e 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 "1to 3,5to 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 61)

Operation Display

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

2. Press to select the parameter setting mode. - = .
[t Q
‘e

L] [ ]

® REV @ FWD

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 DAL output will also keep displaying the monitor when the
inverter stops due to an alarm.

(= e (oS mom
5. Press for about 1.5s. [ (o ”' . l'_l'_l] 3
This completes the setting. A
Flicker ...

Parameter setting complete!!

6. Press | 22 | 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 DAL is saturated if the maximum output speed reaches or exceeds 1500r/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 61.)
2. Terminal DA2 can be adjusted in Pr. 901
3. For operation from the parameter unit (FR-PUO04V), refer to the instruction manual of the FR-PUO04V.

RUN AND OPERATION

REMARKS

» For monitor display changes by , refer to page 31.
 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-DUO04-1), 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)

i — (C ¥ -A (current)
ispla = -
EI:F)) xi digits (v "V (voltage)

<+ — Operation status indication

REV FWD

Mode key —
Forward rotation key

Reverse rotation key

STOP
Iy

etting 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)
<

D Forward rotation command key.

3

REV Reverse rotation command key.

« Used to stop operation.
¢ Used to reset the inverter when the protective function (major fault) is activated to stop the output.

%]
B
o
o

B
m
14
m
o

® Unit indication, operation status indication

Indication Description
Hz/r Lit to indicate the output speed.
A Lit to indicate the current.
\% Lit to indicate the voltage.
MON Lit in the monitor display mode.
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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3.3.1 Monitor display changed by pressing

@ Monitoring mode @ Speed setting mode (Caution) @ Parameter setting mode @ Operation mode
FR-DUO04-1 CCONTROL PANEL FR-DUQ4-1  CONTROL PANEL

m s
—_—

@ Help mode
FR-DUO4-1 CONTROL PANEL FR-DUQ04-1 CCONTROL PANEL FR-DUO04-1 CONTROL PANEL

"' Hzlr ." ™~ Hzlr [] ™~ ) 1™ Hz/r
P 8 ORdE HELFE

\ | \
M

ION EXT @ PU MON @ EXT PU MON EXT PU

OMON @ EXT PU EXT @ PU

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-DUO04-1 CONTROL PANEL FR-DUO04-1 CONTROL PANEL absent FR-DUO04-1 CONTROL PANEL

Hzlr Hzlr
m & m 5
| v

OMON @ EXT @OMON @ EXT PU

FR-DUQ4-1  CONTROL PANEL

LIl
U |—

OMON @ EXT PU

OMON @ EXT PU

‘:I
SET

Alarm
present

SET

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 CCONTROL PANEL FR-DUO4-1 CONTROL PANEL

@ Hz/r I In ] @ Hz/r
RELTH S MR v S e
| |

@ Set speed write
FR-DUQ4-1  CONTROL PANEL

il
(IR

MON EXT @ PU

FR-DUQ4-1  CONTROL PANEL

@ Hz/r
A
v

MON EXT @ PU

MON EXT @ PU

MON EXT @ PU

Press@ / @ to change the set speed.

To 3.3.4 Parameter setting method
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Names and functions of the operation panel'\

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

@M.

 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 58 for details of Pr. 160.)

Press to choose the "parameter setting mode".

'

@ Parameter setting mode

Most significant Middle digit Least significant
digit flickers flickers digit flickers

(] o SET
s, e 20000
[ ] o b5

O O @ﬂ time @% times

or or

l @xg times ><4 times

10338 operation mode - - .

0to
@ Current settlng @ Setting change

Press for
1.5s
SET

@ Setting write

1) When [FWD] or [REV] indication is lit,
stop operation by pressing [ % | or NN R o
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.
If the value and parameter number [#_{55]do not flicker and
P o050 appears instead, you did not press E for 1.5s when
writing the value.

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

3.3.5 Operation mode

@ External operation @ PU operation ® PU jog operation
=K ~ 1 ® @ R =1 o @ Tt -
L, l'_l: > o : - '_l'_l'_l:
[ ] [ ] [ ] [ ] [ ] [ ]

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

@ | o

‘e

0 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 f=d on the operation panel

twice and press (4) (press when the parameter unit (FR-PU04YV) 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-DUQ4-1  CONTROL PANEL clear clear C: read

o
HELPRE T EH S E L) P L RLLD — (5D ]
] @ O O O @‘

==
==

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-DUO04-1 CONTROL PANEL FR-DU04-1 CCONTROL PANEL FR-DUO04-1 CONTROL PANEL FR-DU04-1 CCONTROL PANEL FR-DU04-1 CONTROL PANEL
= |8
gy Y e

MON @ EXT PU MON EXT @ PU EXT @ PU ION EXT @ PU MON EXT

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

At alarm

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

" .ﬂ. (] .Hzlr Hz/r '. (] .-' Hzlr Hz/r
g g ®

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

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

@m B

(2) Alarm history clear

Clears all alarm history.

Flicker

FR-DUO04-1 CONTROL PANEL. FR-DUO04-1 CCONTROL PANEL FR-DUOQ4-1 CCONTROL PANEL FR-DUO0O4-1 CONTROL PANEL

‘ . - m s

EXT PU EXT PU MON EXT PU

REV [@|FWD |

MON EXT PU

Cancel

z
O
|_
<
o
m
o
O
a)
Z
<
z
)
x
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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-DUO04-1 CONTROL PANEL FR-DUO04-1 CCONTROL PANEL FR-DUOQ4-1 CONTROL PANEL FR-DUO04-1 CCONTROL PANEL
‘:' ‘- [] Hz/r SET Hzir Hz/r ‘:' "~ ] Hzir
- A A A - A
RN - , . . J o TreL g
MON EXT PU MON EXT PU MON EXT PU MON EXT PU

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) All clear

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

.' ' ‘ .- s = s n s = '-' ' , '- s
A A A A
Oy R A, (0 A, Lol L 8

MON EXT PU

MON EXT PU MON EXT PU

)
MON  EXT  PU

I

Cancel

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

[ 4 [n( (-
""' 9 @ "'. e
[ ] —_— [ ]
[ ] [ ] [ ] [ ]
® REV @ FWD ® REV @ FWD
\d
_mrm 8 ser _ im0 @ I ) @ _ e
LU R LR N 4 U RE I ) LR e 4
° ° | e | e
® REV @ FWD ® REV @ FWD @ ® REV | @ FWD @ ® REV |@® FWD
Press for . Press for . Press for .
15s SET (Caution 1) 15s (Caution 1) 155 (Caution 1)
e 1~ ile mm e
- ° - e - <
LG SR N g4 UL P
[ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ]
® REV @ FWD ® REV @ FWD ® REV |@® FWD
@ Parameter read @ Parameter write @ Parameter verify
After writing the parameter values,
always reset the inverter prior to
Connect to copy destination inverter. | the start of operation.
=——=— 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 awrite error occurs during parameter write, "write error (E.re2)" is displayed.

4. If adata 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 CONTROL

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 32 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.)

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 inPr.7
speed according to the deceleration time.

Speed command

— Deceleration time in Pr. 8

Pr. 13 "starting speed"i yPr. 10 "DC injection

Speed : — brake operation
When the speed has decreased down to the gt signal i ; speed"
DC brake operation speed, operation yn signal— i

changes to 0 speed control or servo lock.
(Refer to Pr. 802 "pre-excitation selection " on
page 70.)

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.

e 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 15.)

Set the 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-position switchover)" in Pr. 800 "control system
selection" to make speed control valid. The parameter isﬁlc/tory-set to O (speed control). (Refer to page 58.)

Set the operation command. (Refer to page 37.)

Test run (Refer to page 26.)

As required |
1) Gain adjustment (Refer to page 48.)
<Perform easy gain tuning.>
2) Set the torque restriction value (Refer to page 37.)

| Set the speed restriction during torque control.
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/ Speed control operation

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 26.).
2)External command: Turn the forward/reverse rotation signal (terminal STF, STR) on. (Refer to page 27.)
(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 58.)

(2) Speed command
1)Operation panel (FR-DU04-1) speed setting (Refer to page 26.)

REMARKS

Use Pr. 79 "operation mode selection" to change the operation command between operation panel (PU) and external
command (EXT). (Refer to page 58.)

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.

( [%] 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 52.)

« 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".

Torqgue 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 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 42.)

0: Internal torque restriction (torque restriction by parameter settings)
(Refer to page 38)
1: External torque restriction (torque restriction using No. 3 and No. 1
(option (FR-V5AX) No. 6 terminal))
With the upper limit of torque restriction as set in Pr. 22, Pr. 812, Pr.
0 813 and Pr. 814, the analog input from the No. 3 terminal 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
No. 1 terminal or option's No. 6 terminal on the regenerative side, the
analog input from the No. 1 terminal or No. 6 terminal is used as the
torque restriction.

Torque restriction input

810 method selection
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Parameter Name Factpry 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
Torque restriction level Set_ the torque rest_riction level in % for regeneration. (0 to 400%)
812 (regeneration) 9999 Valid for regeneration when Pr. 810 = 0.
9999: Restricted to the Pr. 22 value.
Torque restriction level Set_ the torque restrict_ion Ieye_l 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 restrict.ion level in %. for 4th quadrant. (0 to 400%)
814 (4th quadrant) 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.
816 Acceleration torque 9999 Set the torque restriction value for acceleration.
restriction level 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

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
guadrant basis, change the corresponding

parameter value.

Torque restriction

+
Reverse K Forward
regeneration| __..-", driving
Reverse quad 4 quad Forward
rotation (Pr. 814) | (Pr. 22 rotation
Speed
quad 3 quad
(Pr. 813) | (Pr. 8%;
Reverse | Forward
driving regeneration
1500 1500
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.

2) WhenPr.810=1

With the upper limit of torque restriction as set in Pr. 22,
the analog input from the No. 3 terminal 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 No. 1 terminal selected,
the input from the No. 1 is used as the torque restriction
on the regenerative side. (Pr. 868=2)

Torque restriction

+
Reverse | ..............; , Forward
regeneration I driving

No. 1 input or Pr. 22 i | No. 3inputor Pr. 22
whichever is smaller quad 4 ad 1 i | whichever is smaller
Reverse rotation Y Forward rotation
_ Speed , =5 1500r/min
No. 3 input or Pr. 22 quad 3 No. 1 input or Pr. 22

r/min ; ;
: whichever is smaller

Reverse Forward
driving regeneration
Torque restriction
Reverse | & F [ V7% Forward
regeneration driving
Pr. 815 i i Pr. 815
- quad4 | quad:l +
1500} ‘Tso0[ § SPeed
r/min; ir/min
Pr. 815 i Pr. 815
Reverse Forward
driving | 'y .| regeneration
Reverse rotation Forward rotation

38
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Related parameters
TL signal terminal assignment [0 Set "26" in any of Pr. 180 to Pr. 183 and Pr. 187 (input terminal function selection). (Refer to page 65)

REMARKS

* When an analog signal is used to make external torque restriction, refer to page 52 for calibration of the No. 3 terminal (Pr.
904 "torque 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 No. 1 terminal, perform calibration of the No.
1 terminal. (Pr. 919 "No. 1 terminl bias (torque/magnetic flux)", Pr. 920 "No. 1 terminl gain (torque/magnetic flux)") Refer to
page 52.

(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"
orque restriction |_

level |© | ;I: b d

[ ¢ >

[ [

[ ) 1s :

| | | After the state where difference
Speed N I I I between the set Speed and

I I I running Speed is within

‘ S S + 60r/min has persisted for 1s,
Preset | | I

torgue restriction level during
_ acceleration/ deceleration
(Pr. 816 or Pr. 817) shifts to
torgue restriction level during
constant speed (Pr. 22).

Speed

Time

| Acceleration ‘ Constant speed Deceleration

4.1.6 Gain adjustment

As a simple tuning method, the Pr. 819 "easy gain tuning" function is available. (Refer to page 48.)

REMARKS

fﬁ] 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.

N
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4.2 Torque control operation

4.2.1 Torque control

Torgue 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 Or/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

Speed restriction value is decreased

"acceleration time" setting. / down to zero according to the Pr.8
\ "deceleration time" setting.
Speed
Speed ——/‘ Torque control

Speed restrictionl I ; I ISpeed 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 .
oV | ;
ov
/ Speed restriction value |
| | Speed restriction
| Torque control X !
/£ q X :
Or/min T g
150% :4_’|
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 DUO4-1 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 No. 3 terminal.

Pr.7 . Speed restriction value
> % -

(Forward rotation
command)

RH
(Speed restriction)

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 control operation

. Torque Developing Direction (Mode)
Torque Command Polarity - -
STF signal ON STR signal ON
- Forward rotation direction (forward rotation | Reverse rotation direction (forward rotation
Positive torque command . : : . . o
driving/reverse rotation regeneration) regeneration/reverse rotation driving)
. Reverse rotation direction (forward rotation | Forward rotation direction (forward rotation
Negative torque command . : o L : .
regeneration/reverse rotation driving) driving/reverse rotation regeneration) 4

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 No. 3, No. 1 and No. 6 (option FR-V5AX)).

(Refer to Pr. 803 "constant output region torque characteristic selection" (page 37).)

CONTROL
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4.2.3 Setting procedure

Perform secure wiring. (Refer to page 15.)

Set the 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), 5/(position-torque switchover)" in
Pr. 800 "control system selection" to make torq\ue/control valid. (Refer to page 58.)

Set the torque command. (Refer to page 42.)

\/

Set the speed restriction value. (Refer to page 43.)

Test run (Refer to page 26.) |

As required

¢ Perform online auto tuning.
(if torque control accuracy needs to be improved) (Refer to page 51.)

| 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).
2 . ] ]
(FR-V5AP) 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. |ns'Fruct|0n mqnual of
2 options (detailed) for
i igi details.
(FR-V5AH, FR-A5AX) Torque command from the option (digital)

425 "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

Parameter Name Setting | Range

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 No. 3 terminal
Refer to the chart on the right for the relationship
between torque setting input voltage and output
voltage. The torque setting input signal is in
proportion to the output torque. Note that the
motor-developed torque varies with the motor

temperature.

Use Pr. 904 and Pr. 905 to adjust bias/gain of
the No. 3 terminal. (Refer to page 52.)

4.2.6

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

command value.

Speed restriction

/ Torque control operation

Output torque
(Torque command)

150%

Gain
Pr. 905

-10V

0 10V Terminal 3

-150%

Parameter Name Fact_ory Setting Range
Setting
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.

Pr. 807 Setting

Speed Restriction
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 44 page)
According to the rotation direction, set the speed restriction in forward and
Pr. 808 Forward rotation | reverse 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
(ﬁ Refer to the Instruction Manual (detailed).)
The analog voltage of the No. 1 terminal input is used to make speed
Forward/reverse rotation | restriction. For O to 10V input, set the forward rotation speed restriction. (The
speed restriction reverse rotation speed restriction is Pr. 1 "maximum speed".) For -10 to OV
(analog polarity input, set the reverse rotation speed restriction. (The forward rotation speed
2 switchover speed restriction is Pr. 1 "maximum speed".) The maximum speed of both the forward

restriction)
(No. 1 terminal analog
input)

and reverse rotations is Pr. 1 "maximum speed". When No. 1 terminal input is
selected, set "5" in Pr. 868 "No. 1 terminal function assignment".
Use Pr. 917 or Pr. 918 to calibrate the No. 1 terminal.

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

Speed setting for
speed restriction -~

orward, reverse rotation 1
peed restriction parameter
Forward/reverse rotation ——

speed restriction

Speed feedback value < speed restriction value

Torque command

Speed restriction
input selection

+
O Torque
control

o O Speed control
»O (proportional control)

Speed feedback value > speed restriction value

(analog polarity switchover
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(1) When Pr.807=0

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

acts as a speed restriction level. At this time, 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 ~ feverse rotation. / Spesrd ;esmcnon operation
time", the restriction level is increased from Or/min \ —> —>

upon start, and when the start signal turns off, the r /Ig:]‘t‘r%‘flable range
speed restriction level is decreased from the then \ &

speed restriction level to the DC injection brake _

operation speed in Pr. 10 to a stop. The speed Yo

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.

( [ﬁ] 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".

( [ﬁﬁ] 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 No. 2 (No.1) terminal. 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 No.1 terminal. (Refer to page 52.)

(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 51.)
For torque control, easy gain tuning has no effect.

%_ﬁ% 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-
V5NS) to the inverter.
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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 = 40

Speed <+—> Torque

Low speed detection A
level (Pr. 865) v
STF
MC [
< »ig >
Speed control 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:ON/OFF) IOFF)
Forward
STF rotation - - - - -
command
Reverse
STR rotation . - - - -
command
Multi-
DI1 function - - P - -
Contact .
input |npu.t !
signal Mumf
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

46



/ Control mode switchover timing

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:ON/OFF) IOFF)
Speed
Speed Spegd. command/ . Speed Command/ Invalid/speed
2 command restriction Invalid . ) L
. . speed invalid restriction
input input .
restriction
Speed Speed Speed
Analog command restriction command/ . Speed Command/ Invalid/speed
. 1* . - Invalid . ) o
input auxiliary auxiliary speed invalid restriction
input input restriction
Torque Torque Torql.Je. Torque Torque
o restriction/ - I
3 restriction command toraue restriction - restriction/torque
input input q input command
command
Multi-
DAL funct_lon _ _ _ _ _
monitor
Analog output 1
output Multi-
DA2 funct_lon _ _ _ _ _
monitor
output 2

Related parameters
» DI1to DI4, STR terminal function selection 00 Pr. 180 to Pr. 183, Pr. 187 (input terminal function selection). (Refer to page 65.)
* DO1 to DO3, ABC terminal function selection O Pr. 190 to Pr. 192, Pr. 195 (output terminal function selection). (Refer to page 66.)

* Assumes that the Pr. 868 value

s the factory setting.

¢ No. 1 terminal function selection O Pr. 868 "No. 1 terminal function assignment" ([ﬁ Refer to the Instruction Manual (detailed).)
* No. 1, 2, 3 terminal bias/gain adjustment O Pr. 902 to Pr. 905, Pr. 917, Pr. 918 (bias/gain adjustment) (Refer to page 52.)

* DA1, DA2 terminal function selection O Pr. 54, Pr. 158 (DA1, DA2 function selection) (Refer to page 61 (DA1) and page 65 (DA2).)
* DA1, DA2 terminal calibration O Pr. 900, Pr. 901 (DA1, DA2 terminal calibration) (Refer to page 29.)
» MC signal terminal assignment O 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 65.)
Control system selection O Pr. 800 (Refer to page 58.)
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4.5 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 from that ratio and response level setting.

451 Parameter

Parameter Name Factpry Setting Range Remarks
Setting
818 Easy gain tuning _ 5 11015 S.et the response Ievel..
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

4.5.2 Easy gain tuning execution procedure

(1) Setting the response level in

Pr. 818 "easy gain tuning ceome vl | S e —
response level setting” response response response

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

(H2)
set the response level.

Pr. 818 setting 1 ‘2 ‘3 ‘4 ‘5 ‘6 ‘7 ‘8 ‘9 10 ‘11 ‘12 ‘13 ‘14 ‘15

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.
« Easy gain tuning is valid.
» 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.

» Used when the load inertia ratio cannot be estimated well due to load disturbance and such or when
2 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.

(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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4.5.3 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.
It is invalid for torque control and V/F control.

Pr. 800 Setting Drive System Control Mode Easy Gain Tuning

0 Speed control

1 Torque control

When speed is selected: @Y&U!

2 Speed-torque switchover P
Vector control When torque is selected: (Invalid )
with encoder "

3 Position control

4 Speed-position switchover

When position is selected: @Y&ll
5 Position-torque switchover P
When torque is selected:
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 1500r/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.

N
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Easy gain tuning

A\

45.4 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="3to 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"
1.5K 0.01 0.027 0.037 1.5K 0.012 0.027 0.073
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
5.5K 0.045 0.11 0.2 5.5K 0.054 0.14 0.21
7.5K 0.063 0.16 0.42 7.5K 0.061 0.18 0.52
11K 0.15 0.28 0.55 11K 0.15 0.38 0.63
15K 0.19 0.4 1.3 15K 0.19 0.5 1.5
18.5K 0.24 0.69 1.6 18.5K 0.24 0.84 2.0
22K 0.35 0.83 1.9 22K 0.4 0.84 2.0
30K 0.45 1.1 2.2 30K 0.45 1.1 2.4
37K 0.7 1.5 2.7 37K 0.74 1.5 2.7
45K 0.8 1.8 4.3 45K 0.8 1.8 4.5
55K 1.2 2.5 6.3 55K 1.2 2.5
GD2(kgm?). .. .. SF-JR equivalent GD3kgm?) . . ... 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 exercising speed feed forward
control or model adaptive speed control. Refer to the Instruction Manual (detailed) for details.

45,5 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 displag/ed. 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 ineritia 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 jiit;;gz;re Elai:g;a(;a:gulatlon results (RAM) are Settings are displayed.
(Pr. 820, Pr. 821, Settings c.an :
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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4.6 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.

4.6.1 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)

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

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.

=—— CAUTION

1. Perform offline auto tuning in the rotation mode before performing online auto tuning with start time
tuning. Data needs to be calculated. Refer to the page 7 for offline auto tuning.

2. 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).)

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

Thiﬁ, funct(ijon is effective for optimum speed estimation and torque accuracy improvement when using the motor
with encoder.

Thhe 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, ?erform offline auto tuning (Pr. 96="101") with motor alone
to run the 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.

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 o grobd
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Biases and gains of speed setting terminals

(Pr. 902 to Pr. 905, Pr. 917 to Pr. 920)

A\

4.7 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 No. 2, torque command No. 3 and multi-function No. 1

terminals

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 g?argue command No. 3 ov 0% 0to 10V 0 to 400%
905 ;’Jg“e command No. 3 10V 150% 0 to 10V 0 to 400%
917 No. 1 tirmlnal bias ov Or/min Oto 10V 0 to 3600r/min | Extended mode
(speed®)
o1g  |No-1terminalgain 10V 1800r/min 0to10V | O to 3600r/min
(speed®)
919 | MNoO.1terminalbias ov 0% 0to 10V 0 to 400%
(torque/magnetic flux)
920 | No- 1terminal 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 gommand/Speed RotationS Magnetic PID Control
estriction Torque
(Pr. 807, Pr. 868, Pr. 73) peed Flux (Pr. 128 to Pr. 134)
parameter | Calibration e Restrictio
Terminal n
Speed .
: Magnetic | Torque Torque Torque .
s(”:elg+ ;i%r:?:njt Override flux restriction | command bias c’\gi?:gr']z Deviation | Set point P:/C;?Sss
au‘)’(i” ary) p command | (Pr.810) | (Pr.804) | (Pr.840)
902 No. 2
terminal ®
903 |(+No. 1 o ® |(No.1 Py
terminal) terminal)
904 No. 3
905 terminal ° ® ®
only
917
]
018 (Pr. 868) A A
919 No. l °
terminal (regenera
only tive o
920 torque (Pr. 868)
restriction
(Pr. 868))
. Factory setting (lSO%r/min) (150%) ,
[ )
i ]
(lEngr/mm) ---------------------------- ‘ & g
[} 1 45- e |9 ~
P i e~ .
2z ! % - 3 1 Gain
s E [ = o Bias ; Pr. 905
3= ! ! Pr. 904|[Pr. 919} =
g “’T / | Gain [Pr. 903 o017 pr. 919 pr. 018
© | . ; ; ' “» Y-[Pr. 920
Bias / ; 5-10V Setting signal 10v
Pr. QOZL g : | \
Ly |
0 1ov :
Setting signal ' N .
: Inclination is as set in
; Pr. 904 (Pr. 917, Pr. 919)
' 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 No. 3 or No. 1 terminal.
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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) - 5
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) Make sure that the inverter is in the PU operation
mode. (LED of PU is lit.) (Refer to page 32 for
monitor transition.)j

@ Operation mode (PU operation mode)

1171
Ly

--
-~
-

® REV @ FWD

=1

L
REMARKS CmoN ()
L]

ON of the LED is indicated by O, and OFF by @.

-

REV @ FWD

2) Set 1 (PU operation mode) in Pr. 79 "operation mode selection”. (Refer to page 58.)
Example: To change the external operation mode (Pr. 79 = 2) to the PU operation mode (Pr. 79 = 1)

(Press one time.)

@ Parameter setting mode

Most significant Least significant
(]

digit flickering Middle digit flickering digit flickering
'

-
. . . - -
L]

® REV . FWD
@ x7 times @ %9 times

SET

w

0to9 0to9

Press for
@ Current settlng @ Setting change 1 5SS @ Setting write

Check that the forward rotation (STF)
Flicker or reverse rotation (STR) signal connected
to the control terminal is not on. If on, turn it off.

l (PU operation mode) has been set in Pr. 79.

If m appears, you did not press|sr|for
1.5s when writing the value.
> Press@once, press[sr), and make setting one

(3) Read Pr. 903 to display the currently set gain speed.

@ Parameter setting mode

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

hoose the "parameter setting mode".

Most significant Least significant

Middle digit flickering

digit flickering digit flickering
- SET P p—
=- N e R e Y T
c e U RN ] —_—

® REV @ FWD )
: x9 times
l l QXB times

e -

'l 0to9 0to 9

-
--
A

-
-
o LI

® REV @ FWD
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Biases and gains of speed setting terminals
(Pr. 902 to Pr. 905, Pr. 917 to Pr. 920)

A\

(To change to 1000r/min)

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

Currently set gain speed @ Gain speed changing

® REV @ FWD

Use @ @ to change the

preset speed.

® REV @ FWD

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

@ Press for
15s
Hwz rmr [T in] - .o
[ ]
(g o g (AN :
° ° ° ° ° °

® REV @ FWD

In any of the following methods in (5) to (7), continue the setting
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

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

o Press@or@once to display the

current analog voltage adjustment value. Pressfor1.5s.

-

=0 171
(A

SET

- -

-
(XX J

— @Ay

o [ ]
® REV @ FWD

Example: When the analog
voltage adjustment
value is 100% (10V)

Flicker <

1017
(NN

(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
(%) across terminals 2-5

@ Apply a 10V voltage.
(Turn the external potentiometer connected

across terminals 2-5 to the maximum position.)

Press for 1.5 s

Flicker <

(5)-3 Method to adjust any point without application of voltage to across terminals 2-5(To change from 80% to 100%)

® Press@or@once to

display the current analog
voltage adjustment value.

LA e [ 009 100

® REV @ FWD lPress forl.5s

"o 34T 6
g ® o) SET N .
LiLl o — @;a In the maximum position of the
) () ﬁ o potentiometer, the value is nearly

® REV @ FWD

100(%).

.Press@/ @ to set the gain voltage (%).
"0V = 0(%), 10V = 100(%)"

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

-
-

=0 171
(AN

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 59 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-PUO4V 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

ATake care when setting any value other than "0" as the bias speed at OV. 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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5 PARAMETERS

5.1 Function list (Simple mode parameters)

5.1.1 Simple mode parameter list

At-a-glance Guide to Functions
+ O:Usable function
. « x:Unusable function
s 2 . Minimum « *:Functions that can be used for
3 £ Name %ettmg Setting Factory Setting Re;erence Cgsg).mer parameter-set position feed forward
= g ange Increments age eting function
* o Vector Control
Speed Torque Position
control control control
1 |[Maximum speed 0 to 3600r/min 1r/min 1800r/min 56 o (e} o
2 [Minimum speed 0 to 3600r/min 1r/min Or/min 56 o [e) x
Multi-speed settin
4 K P 9 0 to 3600r/min 1r/min 1800r/min 56 (o] (o] x*
(high speed)
Multi-speed settin
5 . p 9 0 to 3600r/min 1r/min 750r/min 56 [e) [e) X*
@ (middle speed)
o
kS Multi-speed settin
g 6 P 9" |0 1t0 3600rmin 1r/min 150r/min 56 o o x*
2 (low speed)
) 5s/15s
o] . .
o 7 |Acceleration time 88 ggggs/ 0.1s/0.01s (15K to 5.5K 56 o o X*
/7.5K to 55K)
5s/15s
8 |Deceleration time 8:2 ggggy 0.15/0.01s (15K to 5.5K 56 o e} x*
/7.5K to 55K)
Electronic thermal Rated inverter
9 OIL relay 0 to 500A 0.01A output current 56 o [e] o
] 0,310 8,10, 13
71 |Applied motor to 18, 20, 23, 1 0 57 o o o
c 24,30, 33, 34
o
3 PWM frequenc
30 | 72 req y 1t06 1 1 57 o o o
25 selection
(=201 n
s¢e Parameter write
@ = 77 | . . 0,1,2 1 0 57 o o o}
g disable selection
o -
Operation mode
79 P . 0to4,6t08 1 0 58 o o o
selection
80 [Motor capacity 0.4 to 55kW 0.01kW Inverter capacity 7 o e} o
" Number of motor
= 81 2,46 1 4 7 (o] o (o]
g poles
S Rated motor
2 83 0 to 1000V 0.1V 200V/400V 7 o) [e} o
g voltage
= R
ated motor
84 20 to 200Hz 0.01Hz 60Hz 7 o o o 0
frequency X
Online auto tunin L
2 95 . 9 01,2 1 0 51 o o o -
< selection L
° Auto tuning setting/
2 96 9 9 0,1,101 1 0 7 o (e} (o] =
status <
= x
T .
5o Extended function
2% | 160 ) 01 1 0 58 o o o E
35 selection
23
S c
Ss§ Control system
T 3835 | 800 O Y 0to5, 20 1 0 58 0] (@) 0]
g2oc selection 5
o 0=
Easy gain tuning
s 818 |response level 1to 15 1 2 48 o X o
£2% setting
> C n -
] Easy gain tuning
819 ; 0,1,2 1 0 48 o} X o
selection

REMARKS

By setting "1" in Pr. 160 "extended function selection”, the extended function parameters are made valid. (Refer to page 58).
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Function list (Simple mode parameters) \

5.1.2 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)"
L Pr. 5 "multi-speed setting (middle speed)"
® You (;an clamp the upper and lower limits of the output Pr. 6 "multi-speed setting (low speed)"”
speed.
. ® You can select any speed (RH, RM, RL) by simply
______________ L switching the external contact signal.
= Maximum A RH RM RL
§ speed High speed ON OFF OFF
? Pr.1 Middle speed | OFF ON OFF
Minimum
R speed Low speed OFF OFF ON
z Pr.2 v
Speed setting 10V g ® You can also set each speed to any value within the
range of 0 to 3600r/min during inverter operation.
c CA UTlON ® Using the extended function, you can set up to 15
speeds.
A Note that when you have set the minimum il 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- f the rated current of 50Hz is not printed on the plate,
set to 1800r/min) speed is set as the deceleration  set the value obtained from multiplying the rated
time. current of 60Hz by 1.1.

® Setting "0" in Pr. 9 disables electronic thermal O/L
———————————— relay (motor protective function). (Protective function
of the inverter output transistor is activated.)

N
S

Running speed =
(r/min)

»

< < » 'Time (s)

Acceleration time  Deceleration time
Pr. 7 Pr.8

=
2
]
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/ 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
(factory setting)

SF-JR Inverter internal constants

3 Offline auto tuning
4 Offline auto tuning data utilization
5 Star connection direct input
6
7
8

Other manufacturer's motor - - -
Delta connection direct input

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

10 SF-HRCA Inverter internal constants
13 Offline auto tuning
14 Offline auto tuning data utilization
15 Star connection direct input
Other manufacturer's motor - - -
16 Delta connection direct input
17 Star connection direct input + offline auto tuning
18 Delta connection direct input + offline auto tuning
20 SE-JR (4P)-LEKW (2HP | Inverter internal constants
23 ~JR (4P)-1. (2HP) orless Offline auto tuning
(during vector control) - - —
24 Offline auto tuning data utilization
30 Inverter internal constants
33 SF-V5R (including SF-VR type) Offline 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 66 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.)
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.

REMARKS 5

» 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

PARAMETERS

1
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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 ggr:rt:tri]:: e 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, |!MPutfrom the PU (FR-DU04-1/FR-PUO4V)
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-
A5SNR 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 51 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 59 for the parameters (extended function parameters) available when "1" is set in Pr. 160 "extended function dis-
play 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
(factoryosetting) Speed control Factory setting

1 Torque control d

2 MC ON: Torque control
Vector control with MC OFF: Speed control

3 encoder Position control g

4 MC ON: Position control

MC OFF: Speed control

MC ON: Torque control

MC OFF: Position control

20 V/F control Speed control d

Speed control-torque control switchover

Speed control-position control switchover

5 Position control-torque control switchover

—— Related parameters

MC signal terminal assignment [0 Set "26" in any of Pr. 180 to Pr. 183 and Pr. 187 (input terminal function selection). (Refer
to page 65.)

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 48 for details.
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/ Function list (Extended function parameters)

5.2 Function list (Extended function parameters)

. . . N
Refer to page 55 for the function list of simple mode parameters. 14
L
The extended function parameters are made valid by setting "1" in Pr. 160 "extended function selection". E
([ﬁ] Refer to page 32 for the setting method and to the Instruction Manual (detailed) for details.) <§E
- @©
At-a-glance Guide to
Functions E
O: Usable function
c | & Cus- x: Unusable function
2| @ ) Factory | tomer | *: Functions that can be used
| § Name Outline Setting | Set- | for parameter-set position
z & ting control
Vector Control
Speed | Torque [ Position
control | control | control
4%[3%/2%
Torque boost Made valid for V/F control (37K or
0 ’ less/5.5K, X X X
(manual) 0to 30% 7.5K/11K
ormore)
Maximum speed 0 to 3600r/min 1800r/min o o
2 2 | Minimum speed 0 to 3600r/min Or/min (o] (o] X
(=}
B Made valid for V/F control.
5 3 |Base frequency 20 1o 200Hz 60Hz X X X
o - -
G Multi-speed setting : .
7] L X*
8 4 (high speed) 0 to 3600r/min 1800r/min (o] (o]
Multi-speed setting : . %
p 7 X
5 (middle speed) 0 to 3600r/min 50r/min (o] (o]
Multi-speed setting : . %
X
6 (low speed) 0 to 3600r/min 150r/min (o] (o]
5s/15s
. . 15K to *
7 |Acceleration time 0 to 3600s/ 0 to 360s 55K /7.5K o o x
to 55K
5s/15s
. . 15K to *
8 |Deceleration time 0 to 3600s/ 0 to 360s 55K /7.5K o o x
to 55K
. When providing overheat protection for the motor with the external thermal relay (if the
9 Electronic thermal O/ | dedicated motor SF-V5R is used), input the external signal across the terminal OH-SD 0A o o o
L relay and set the setting value to “0". The electronic thermal O/L relay will not operate.
0 to 500A
10 DC injection brake 15¢/min o o <
operation speed
@ DC injection brak Set the stopping accuracy of positioning operation or the like according to the load by
2 11 |nj§c Io,n raxe adjusting the speed (0 to 1500r/min, 9999), time (0 to 0.5s) and voltage (0 to 30%) that 0.5s (o] (o] X
g operation time are used to operate the braking torque at a motor stop for V/F control. (For vector
2 o control, these functions follow pre-excitation selection at not more than the speed in Pr. | 4%/2%
§ 12 DC injection brake 10.) (7.5K or < < %
@ voltage less/11K
g or more)
o
- : Set the speed at a start. I
§ 13 |Starting speed 0 to 1500r/min 15r/min (] o X
s |15 Jog speed setting . . o 150r/min (@] o x
2 - Speed command (0 to 1500r/min) and acceleration/deceleration inclination (0 to 3600s/
16 Jog accelgrat{on/ 0 to 360s) for jog operation. 0.5s o o x (7))
deceleration time [hd
17 |MRS input selection | 0: Turning MRS on stops output, 2: Turning MRS off stops output 0 (o] (o] (o] L
Made valid for V/F control. Represents the magnitude of the output voltage at the base E
9] frequency (Pr. 3).
é 19 Balfe frequency 8888: 95% of power supply voltage 9999 X X X 2
2 voltage 9999: Same as power supply voltage <
E‘ 0 to 1000V, 8888, 9999 o
-% Acceleration/ Represents the speed to be referenced to increase or decrease the speed from or to Or/ <
2 20 |deceleration min in the time preset as the acceleration (Pr. 7) or deceleration time (Pr. 8). 1800r/min (o] o X* o
o reference speed 1 to 3600r/min
2 Acceleration/
?g 21 |deceleration time 0: 0.1s increments, 1: 0.01s increments 0 [e) [e) X*
o) increments 5
Torque restriction You can set the level of torque restriction.
22 jevel 0 to 400% 150% ° X °
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At-a-glance Guide to
Functions

O: Usable function

x: Unusable function

0 c | 3 Cus- !
o 21l ) Factory | tomer | *: Functions that can be used
L s | £ Name Outline Setting | Set- | for parameter-set position
E z § ting control
s Vector Control
< Speed | Torque | Position
o control | control | control
Multi-speed settin By setting a value other than “9999", set speeds 4 to 7.
E 24 (Speedp4) 9 ON/OFF of the contact signals (RH, RM, RL signals) are combined to change the 9999 o o x*
running speed in stages.
25 (l\g;légng)ed setting RH RM RL 9999 o o X
i . Speed 4 OFF | ON | ON
26 xuggng)ed setting Speed 5 ON | OFF | ON 9999 o o X
P Speed 6 ON | ON | OFF
i i Speed 7 ON ON ON
27 Multi (sjp;zed setting P 0999 o o <
(speed 7) 0 to 3600r/min, 9999
i ; The multiple speeds can be increased or overridden for compensation.
o | 28 Muii Spee? input 0: Without compensation 0 (o] (o] X
5 compensation 1: With compensation
;C;" Determines the frequency changing pattern for acceleration/deceleration.
2 . 0: Linear acceleration/deceleration
& 29 Acceleration/ 1: S-pattern acceleration/deceleration A 0 o o x
g deceleration pattern | 2: S-pattern acceleration/deceleration B
© 3: Backlash compensation acceleration/deceleration
2 4: S-pattern acceleration/deceleration C
'% . Set when using the FR-ABR, FR-HC or FR-CV option for frequent start/stop operation.
?g 30 Regenerative 0: Internal brake resistor, brake unit 0 o) o fo)
o function selection 1: Brake resistor (FR-ABR)
2: High power factor converter (FR-HC), power return common converter (FR-CV)
31 |Speed jump 1A 9999 o o x
32 |Speed jump 1B 9999 [e] (o] X
33 |Speed jump 2A Set the speed ranges you want to avoid during constant-speed operation to avoid 9999 [e) o) X
- resonance with the machine.
34 | Speed jump 2B 0 to 3600r/min, 9999 9999 o o x
35 |Speed jump 3A 9999 [e] (o] X
36 |Speed jump 3B 9999 o o X
37 | Speed display 0Yog :::g;gé the speed as a machine speed. 0 o o o
—tO- You can adjust the output signal on/off range when the output speed reaches the
K] 41 Up t(.) .SPeEd running speed. 10% (o] X X
E @ sensitivity 0 to 100%
= < n
£ 2| 42 |Speed detection g‘ig ggg&?ﬁﬁ the speed detected. 300r/min 0 [e) o)
==
o > n n n - -
== i You can change the speed detection level for forward or reverse rotation in vertical lift,
3 43 Speed detec.tlon for transfer and other applications. 9999 (o] (o] o
reverse rotation 0 to 3600r/min, 9999
(2] .
& | 44 |Second acceleration/ | second function of the acceleration/deceleration time set in Pr. 7, Pr. 8. 5s o o <
g deceleration time 0 to 3600s/0 to 360s
=]
=] .
s | 45 Second deceleration | second function of the deceleration time set in Pr. 8. 0999 o o .
g time 0 to 3600s/0 to 360s, 9999
7]
<
£
£
15 .§ 50 Second speed Set the speed at which the FB2 signal is output. 750r/min o o o
=8 detection 0 to 3600r/min
o5
g2
O
You can select the DU/PU main displa