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Thank you for choosing this Mitsubishi inverter.

This Instruction Manual (Detailed) provides instructions for advanced use of the FR-A800 series inverters.
Incorrect handling might cause an unexpected fault. Before using this inverter, always carefully read this Instruction Manual and
the Instruction Manual (Startup) [IB-0600493] packed with the product to use the equipment to its optimum performance.

Safety Instructions

@ Fire Prevention

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

Installation, operation, maintenance and inspection must be
performed by qualified personnel. Here, an expert means a
person who meets all the conditions below.

* A person who took a proper engineering training. Such
training may be available at your local Mitsubishi Electric
office. Contact your local sales office for schedules and
locations.

* A person who can access operating manuals for the
protective devices (e.g. light curtain) connected to the safety
control system. A person who has read and familiarized
himself/herself with the manuals.

In this Instruction Manual‘s‘I’Jetailed), the safety instruction
levels are classified into "Warning" and "Caution"

Incorrect handling may cause hazardous
conditions, resulting in death or severe
injury.

Incorrect handling may cause hazardous
conditions, resulting in medium or slight
injury, or may cause only material
damage.

The ACaution level may even lead to a serious

consequence according to conditions. Both instruction levels
mL;st be followed because these are important to personal
safety.

A Warning

/\Caution

ACaution

® Inverter must be installed on a nonflammable wall without
holes (so that nobody touches the inverter heatsink on the
rear side, etc.). Mounting it to or near flammable material
may cause a fire.

@ If the inverter has become faulty, the inverter power must be
sv:.itched OFF. A continuous flow of large current may cause
a fire.

® When using a brake resistor, a sequence that will turn OFF
power when a fault signal is output must be configured.
Otherwise the brake resistor may excessively overheat due
to damage of the brake transistor and such, causing a fire.

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

® Be sure to perform daily and periodic inspections as
specified in the Instruction Manual. If a product is used
without any inspection, a burst, breakage, or a fire may
occur.

@ Injury Prevention

@ Electric Shock Prevention

A Warning

® While the inverter power is ON, do not open the front cover
or the wiring cover. Do not run the inverter with the front
cover or the wiring cover removed. Otherwise you may
access the exposed high voltage terminals or the charging

art 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 accidentally
tc:]ucl?(the charged inverter circuits and get an electric
shock.

® Before wiring or inspection, LED indication of the operation
panel must be switched OFF. Any person who is involved in
wiring or inspection shall wait for at least 10 minutes after
the power supply has been switched OFF and check that
there are no residual voltage using a tester or the like. The
capacitor is charged with high voltage for some time after
power OFF, and it is dangerous.

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

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

® The inverter must be installed before wiring. Otherwise you
may get an electric shock or be injured.

@ Setting dial and key operations must be performed with dry
hands to prevent an electric shock. Otherwise you may get
an electric shock.

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

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

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

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

® An PM motor is a synchronous motor with high-
performance magnets embedded in the rotor. Motor
terminals holds high-voltage while the motor is runnin
even after the inverter power is turned OFF. Before wirin
or inspection, the motor must be confirmed to be stopped.
In an application, such as fan and blower, where the motor
is driven by the load, a low-voltage manual motor starter
must be connected at the inverter's output side, and wiring
and inspection must be performed while the motor starter is
open. Otherwise you may get an electric shock.

_ACaution

® The voltage applied to each terminal must be the ones
specified in the Instruction Manual. Otherwise burst,
damage, etc. may occur.

® The cables must be connected to the correct terminals.
Otherwise burst, damage, etc. may occur.

® The polarity (+ and -) must be correct. Otherwise burst,
damage, etc. may occur.

® While power is ON or for some time after power-OFF, do not
touch the inverter as it will be extremely hot. Touching

these devices may cause a burn.

4 Additional Instructions

The following instructions must be also followed. If the product
is handled incorrectly, it may cause unexpected fault, an injury,
or an electric shock.

_ACaution

Transportation and Mounting

® Any person who is opening a package using a sharp object,
such as a knife and cutter, must wear gloves to prevent
injuries caused by the edge of the sharp object.

® The product must be transported in correct method that
corresponds to the weight. Failure to do so may lead to
injuries.

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

® Do not stack the boxes containing inverters higher than the
number recommended.

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

® During installation, caution must be taken not to drop the
inverter as doing so may cause injuries.

® The product must be installed on the surface that
withstands the weight of the inverter.

® Do not install the product on a hot surface.

® The mounting orientation of the inverter must be correct.

® The inverter must be installed on a strong surface securely
with screws so that it will not drop.

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

® Foreign conductive objects must be prevented from
entering the inverter. That includes screws and metal
fragments or other flammable substance such as oil.

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

® The surrounding air temperature for LD,ND (initial setting),
and HD models must be between -10 and +50°C (non-
freezing). The surrounding air temperature for SLD must be
between -10 and +40°C (non-freezing). Otherwise the
inverter may be damaged.

® The ambient humidity must be 95%RH or less (non-
condensing). Otherwise the inverter may be damaged.

(Refer to page 26 for details.)
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ACaution

ACaution

Transportation and Mounting

® The storage temperature (applicable for a short time, e.g.
during transit) must be between -20 and +65°C. Otherwise
the inverter may be damaged.

® The inverter must be used indoors (without corrosive gas,
flammable gas, oil mist, dust and dirt etc.) Otherwise the
inverter may be damaged.

® The inverter must be used at an altitude of 2500 m or less

above sea level, with 5.9m/s? or less+1 vibration at 10 to
55Hz (directions of X, Y, Z axes). Otherwise the inverter may
be damaged. (Refer to page 26 for details.)

@ If halogen-based materials (fluorine, chlorine, bromine,
iodine, etc.) infiltrate into a Mitsubishi product, the product
will be damaged. Halogen-based materials are often
included in fumigant, which is used to sterilize or disinfest
wooden packages. When packaging, prevent residual
fumigant components from being infiltrated into Mitsubishi
products, or use an alternative sterilization or disinfection
method (heat disinfection, etc.) for packaging. Sterilization
of disinfection of wooden package should also be
performed before packaging the product.

Wiring

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

® The output side terminals (terminals U, V, and W) must be
connected correctly. Otherwise the motor will rotate
inversely.

® PM motor terminals (U, V, W) hold high-voltage while the PM
motor is running even after the power is turned OFF. Before
wiring, the PM motor must be confirmed to be stopped.
Otherwise you may get an electric shock.

® Never connect an PM motor to the commercial power
supply.

Applying the commercial power supply to input terminals
(U,V, W) of an PM motor will burn the PM motor. The PM
motor must be connected with the output terminals (U, V, W)
of the inverter.

Trial run

©® Before starting operation, each parameter must be
confirmed and adjusted. A failure to do so may cause some
machines to make unexpected motions.

*1 2.9 m/s2 or less for the FR-A840-04320(160K) or higher.

Usage
® Everyone must stay away from the equipment when the
retry function is set as it will restart suddenly after a trip.

[ %%E Since pressing a key may not stop output depending

on the function setting status, separate circuit and switch
that make an emergency stop (power OFF, mechanical

® OFF status of the start signal must be confirmed before
resetting the inverter fault. Resetting inverter fault with the
start signal ON restarts the motor suddenly.

® Do not use an PM motor for an application where the PM
motor is driven by its load and runs at a speed higher than
the maximum motor speed.

@ Use this inverter only with three-phase induction motors or
with an PM motor. Connection of any other electrical
equipment to the inverter output may damage the
equipment.

® Performing pre-excitation (LX signal and X13 signal) under
torque control (Real sensorless vector control) may start
the motor running at a low speed even when the start
command (STF or STR) is not input The motor may run also
at a low speed when the speed limit value = 0 with a start
command input. It must be confirmed that the motor
running will not cause any safety problem before
performing pre-excitation.

® Do not modify the equipment.

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

brake operation for emergency stop, etc.) must be provided.

Usage

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

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

® The effect of electromagnetic interference must be reduced
by using a noise filter or by other means. Otherwise nearby
electronic equipment may be affected.

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

® When driving a 400V class motor by the inverter, the motor
must be an insulation-enhanced motor or measures must
be taken to suppress surge voltage. Surge voltage
attributable to the wiring constants may occur at the motor
terminals, deteriorating the insulation of the motor.

® When parameter clear or all parameter clear is performed,
the required parameters must be set again before starting
operations. because all parameters return to their initial
values.

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

@ Stop status cannot be hold by the inverter's brake function.
In addition to the inverter’s brake function, a holding device
must be installed to ensure safety.

@ Before running an inverter which had been stored for a long
period, inspection and test operation must be performed.

@ Static electricity in your body must be discharged
beforeyou touch the product.

® Only one PM motor can be connected to an inverter.

® An PM motor must be used under PM sensorless vector
control. Do not use a synchronous motor, induction motor,
or synchronous induction motor.

® Do not connect an PM motor in the induction motor control
settings (initial settings). Do not use an induction motor in
the PM sensorless vector control settings. It will cause a
failure.

@ In the system with an PM motor, the inverter power must be
turned ON before closing the contacts of the contactor at
the output side.

Emergency stop

® A safety backup such as an emergency brake must be
provided to prevent hazardous conditions to the machine
and equipment in case of inverter failure.

® When the breaker on the inverter input side trips, thewiring
must be checked for fault (short circuit), and internalparts of
the drive unit for a damage, etc. The cause of the trip must
be identified and removed before turning ON the power of
the breaker.

® When a protective function activates, take an appropriate
corrective action, then reset the inverter, and resume the
operation.

Maintenance, inspection and parts replacement

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

Disposal

® The inverter must be treated as industrial waste.

General instruction

® Many of the diagrams and drawings in the Instruction
Manual show the product without a cover or partially open
for explanation. Never operate the product in this manner.
The cover must be always reinstalled and the instruction in
the Instruction Manual must be followed when operating the
product. For more details on the PM motor, refer to the
Instruction Manual of the PM motor.
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INTRODUCTION

This chapter contains the descriptions that must be read before using this
product.

Always read the instructions before using the equipment.

For "INTRODUCTION" of the IP55 compatible model, refer to FR-A806
Instruction Manual (Hardware).

1.1 Product checking and accessories.............ccoreeiiininnnnnniniinne 12

1.2 Component NAMES........ccceereeeeiirieiirreee e s rrnns s rrens s e s nnssssrnnes 14

1.3 Operation StePS.....ccccciiiimrmmmiiiimrirscs s s 15

<Abbreviations>

DU e Operation panel (FR-DUQ08)

PU e Operation panel (FR-DUO08) and parameter unit (FR-PUQ7)

INVerter ..o, Mitsubishi inverter FR-A800 series

Pl e Parameter number (Number assigned to function)

PU operation ..........ccccevievenerennne. Operation using the PU (FR-DU08/FR-PUQ7)

External operation ............ccccveene Operation using the control circuit signals

Combined operation ...........ccccc..... Combined operation using the PU (FR-DU08/FR-PUQ7) and External
operation

Mitsubishi standard motor .............. SF-JR

Mitsubishi constant-torque motor ... SF-HRCA

Vector control dedicated motor ...... SF-V5RU

Mitsubishi IPM motor ..................... MM-CF

<Trademarks>

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

» Other company and product names herein are the trademarks and registered trademarks of their respective
owners.

<Notes on descriptions in this Instruction Manual>

» Connection diagrams in this Instruction Manual suppose that the control logic of the input terminal is the sink
logic, unless otherwise specified. (For the control logic, refer to page 49.)

Harmonic Suppression Guidelines
All the models of the inverters used by specific consumers are covered by "the Harmonic Suppression
Guidelines for Consumers Who Receive High Voltage or Special High Voltage". (For details, refer to page 88.)
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Product checking and accessories

1.1 Product checking and accessories

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

®Inverter model

Symbol| Voltage class | [Symbol| Structure, functionality Symbol Description Symbol| Typex1
2 200V class 0 Standard model 0.4K to 280K | ND rated inverter capacity (kW) -1 FM
4 400V class 6 IP55 compatible model | | 00023 to 06830 | SLD rated inverter current (A) -2 CA

|
FR—A820-O.4K—

Symbol | Circuit board coating (3C2) | Plated conductor
Not used Not used Not used =
=z = Q
-60 With Not used 2 —
-06 With With T

SEBEEDBEETE

-
—
- ~N %
Rating plate =
KR INVERTER (D ;éé
Inverter model > MODEL FR-A820-0. 4K-1 ;ﬂ%
Input rating > INPUT : XXXXX gé
Output rating > OUTPUT: XXXXX ||ﬂ%
SERIAL —> SERIAL: XXXXXXXXX DATE:XXXX-XX 1 %
Manufactured ) /
year and month
—_ | )P
*1  Specification differs by the type as follows.
Initial setting
Built-in
Type Motor output EMC Control Rated Pr.19 Base
filter logic frequency | frequency voltage
M ) Terminal FM (pulse train output) ) ) 9999 (same as the
(terminal FM Terminal AM (analog voltage output (0 to £10 VDC)) OFF Sink logic 60 Hz ower supply voltage)
equipped model) 9 9 P = p pply g
CA ) Terminal CA (analog current output (0 to 20 mADC)) ) 8888 (95% of the
(terminal CA . ON Source logic | 50 Hz
) Terminal AM (analog voltage output (0 to +10 VDC)) power supply voltage)
equipped model)

REMARKS
» Hereinafter, the inverter model name consists of the rated current and the applicable motor capacity. (Example) FR-A820-00046(0.4K)

12 | inTRoODUCTION



Product checking and accessories

® Accessory

» Fan cover fixing screws
These screws are necessary for compliance with the EU Directives. (Refer to Instruction Manual (Startup).)
Capacity Screw size (mm) | Quantity
FR-A820-00105(1.5K) to FR-A820-00250(3.7K)
FR-A840-00083(2.2K), FR-A840-00126(3.7K)
FR-A820-00340(5.5K) to FR-A820-00490(7.5K)
M3 x 35 2
FR-A840-00170(
(
(

M3 x 35 1

5.5K) to FR-A840-00250(7.5K)
FR-A820-00630(11K) to FR-A820-01250(22K)
FR-A840-00310(11K), FR-A840-00620(22K)

M4 x 40 2

» Eyebolt for hanging the inverter

Capacity Eyebolt Size Quantity —
FR-A840-04320(160K) to FR-A840-06830(280K) M12 2 @
® How to read the SERIAL number
Rating plate example The SERIAL consists of one symbol, two characters indicating the production
] (o] (o] 000000 year and month, and six characters indicating the control number. The last digit
Symbol Year Month Control number of the production year is indicated as the Year, and the Month is indicated by 1

SERIAL to 9, X (October), Y (November), or Z (December.)
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Component names

1.2 Component names

Component names are shown below.

BEEEEBB0BH

higher.)

L Refer to
Symbol Name Description
page
Connects the operation panel (FR-DUO08) or the parameter unit (FR-PUQ7).
(a) PU connector i L 59
This connector also enables the RS-485 communication.
(b) USB A connector Connects a USB memory device. 60
. Connects a personal computer and enables communication with FR
(c) USB mini B connector 60
Configurator2.
(d) RS-485 terminals Enables RS-485, Modbus-RTU communication. 61
(e) Plug-in option connector1 Instruction
(f) Plug-in option connector2 Connects a plug-in option or a communication option. Manual of
(9) Plug-in option connector3 the option
(h) Voltage/current input switch Selects between voltage and current for the terminal 2 and 4 inputs. 391
(i) Control circuit terminal block Connects cables for the control circuit. 45
0] EMC filter ON/OFF connector Turns ON/OFF the EMC filter. 86
(k) Main circuit terminal block Connects cables for the main circuit. 37
0] Charge lamp Stays ON while the power is supplied to the main circuit. 38
(m) GCombed shaped wiring cover This cover is removable without unplugging cables. (FR-A820-01250(22K) or 40
lower, FR-A840-00620(22K) or lower)
(n) Alarm lamp Turns ON when the protective function of the inverter is activated. 38
(0) Power lamp Stays ON while the power is supplied to the control circuit (R1/L11, S1/L21). 38
Remove this cover for the installation of the product, installation of a plug-in
(p) Front cover (communication) option, RS-485 terminal wiring, switching of the voltage/ 22
current input switch, etc.
(a) Terminal block cover Remove this cover for wiring. 22
(r) Operation panel (FR-DU08) Operates and monitors the inverter. 98
) Cools the inverter. (FR-A820-00105(1.5K) or higher, FR-A840-00083(2.2K) or
(s) Cooling fan 659
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Operation steps

1

-3 Operation steps

= |nitial setting

( Step of operation )

[ Installation/mounting ] (a)

Wiring of the power
supply and motor

=t ~—— Frequency c:cir?_rrj?nd
c | I I
o Inverter !
g output ! !
| frequency ! |
(Hz) . Time
Start command ON (S)

[ Control mode selection J (c)

to give a start
command?

How

(b)

Start command using the PU
connector and RS-485 terminal of
the inverter and plug-in option
(Communication)

Start command with /

on the operation panel (PU)

How to
give a frequency
command?

Connect a switch, relay, etc.

to the control circuit

terminal block of the inverter

to give a start command. (External)

How to
give a frequency
command?

Change frequency
with ON/OFF switches
connected to terminals
(multi-speed setting)

Set from the
PU(FR-DU08/
FR-PUQ7).

(PU) (External)

Perform frequency
setting by a voltage
output device

(Connection across

terminals 2 and 5)
(External)

Perform frequency
setting by a current
output device

(Connection across

terminals 4 and 5)
(External)

(e) (f)

(9

(h)

Set from the
PU(FR-DU08/
FR-PUQ7).

(PU)

Change of frequency
with ON/OFF switches
connected to terminals
(multi-speed setting)

(External)

Perform frequency
setting by a voltage
output device
(Connection across
terminals 2 and 5)
(External)

Perform frequency
setting by a current
output device
(Connection across
terminals 4 and 5)
(External)

(i)

()

(k)

(1

Symbol Overview Refer to page

(a) Install the inverter. 26

(b) Perform wiring for the power supply and the motor. 38

© Select the control mode (V/F control, Advanced magnetic flux vector control, vector control, or PM 160
sensorless vector control).

(d) Input the start command via communication. 536

(e) The PU gives both start and frequency commands. (PU operation mode) 106

® The PU gives a start command, and inputs to terminal RH, RM, and RL give a frequency command. 108
(External/PU combined operation mode 2)

@ The PU gives a start command, and voltage input to terminal 2 gives a frequency command. 109
(External/PU combined operation mode 2)

h) The PU gives a start command, and current input to terminal 4 gives a frequency command. 110
(External/PU combined operation mode 2)

() Inputs to terminal STF and STR give a start command, and the PU gives a frequency command. 1
(External/PU combined operation mode 1)

i) Inputs to terminal STF and STR give a start command, and inputs to terminal RH, RM, and RL give a 13
frequency command. (External operation mode)

®) Inputs to terminal STF and STR give a start command, and voltage input to terminal 2 gives a frequency 14
command. (External operation mode)

0 Inputs to terminal STF and STR give a start command, and current input to terminal 4 gives a frequency 16
command. (External operation mode)
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About the related manuals

1.4 About the related manuals

The manuals related to FR-A800 are shown below.

Manual name

Manual number

FR-A800 Instruction Manual (Startup)

IB-0600493

FR-A806 Instruction Manual (Hardware)

IB-0600531ENG

FR-A800 PLC function programming manual

IB-0600492ENG

FR Configurator 2 Instruction Manual

IB-0600516ENG

FR-A800 Safety stop function instruction manual

BCN-A23228-001
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( 2 :/INSTALLATION AND

WIRING

This chapter explains the "installation" and the "wiring" of this product.
Always read the instructions before using the equipment.

For "INSTALLATION AND WIRING" of the IP55 compatible model, refer
to FR-A806 Instruction Manual (Hardware).

2.1 Peripheral devices ......coiiiiiiciiircrrr e e e 18
2.2 Removal and reinstallation of the front cover........................ 22
2.3 Installation of the inverter and enclosure design.................. 26
2.4 Terminal connection diagrams..........ccccceiimmeiiiimrecininsessssneesnn. 33
2.5 Main circuit terminals..........ccccciiiiiiimiccir 37
2.6 Control CirCuit ... e e e 45
2.7 Communication connectors and terminals.........ccc..cccoveec.ee. 59
2.8 Connection of motor with encoder (vector control).............. 62
2.9 Connection of stand-alone option units ......cc...ccoovveencciirrnneeee. 71
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Peripheral devices

2.1

Peripheral devices

211

(h) High power factor
converter
(FR-HC2)

Inverter and peripheral devices

(b) Three-phase AC power supply USB connector

(a) Inverter

USB host

(A connector)
Communication
status indicator
(LED)(USB host)

&

usB

(c) Moulded case circuit breaker
(MCCB) or earth leakage current

breaker (ELB), fuse USB device

(Mini B connector)

Personal computer
(FR Configurator 2)

(d) Magnetic contactor (MC)

4l [
(e) AC reactor
(FR-HAL)

Ty
(n) High-duty brake resistor (FR-ABR)

P/+(P3) —I I
PR

(IM connection ) ( PM connection)
uvw uvw

(Ground) ﬁ a

(f) DC reactor
(FR-HEL)

N

R/
PH P1

) EMC filter
(ferrite core)
(FR-BSF01, FR-BLF)

(g) Line noise
filter
(FR-BLF)

(q) Contactor
Example) No-fuse
switch
(DSN type)

) Brake unit
(FR BU2, FR-BU)
i ' ) Induction motor

= (r) IPM motor (MM-CF)
Earth (Ground)

P/+ PR
[y |

(i) Power regeneration
common converter
(FR-CV)

(j) Power regeneration

() Resistor unit

(FR-BR, MT-BR5) Earth (Ground)

converter (MT-RC)

REMARKS

: Install these options as required.

» To prevent an electric shock, always earth (ground) the motor and inverter.

Do not install a power factor correction capacitor or surge suppressor or capacitor type filter on the inverter's output side. Doing so will
cause the inverter to trip or the capacitor and surge suppressor to be damaged. If any of the above devices is connected, immediately
remove it. When installing a molded case circuit breaker on the output side of the inverter, contact the manufacturer of the molded case
circuit breaker.

Electromagnetic wave interference

The input/output (main circuit) of the inverter includes high frequency components, which may interfere with the communication devices
(such as AM radios) used near the inverter. In this case, activating the EMC filter may minimize interference. (Refer to page 86.)

For details of options and peripheral devices, refer to the respective Instruction Manual.

A PM motor cannot be driven by the commercial power supply.

A PM motor is a motor with permanent magnets embedded inside. High voltage is generated at the motor terminals while the motor is
running. Before closing the contactor at the output side, make sure that the inverter power is ON and the motor is stopped.
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Peripheral devices

. Referto
Symbol Name Overview
page
The life of the inverter is influenced by the surrounding air temperature.
The surrounding air temperature should be as low as possible within the
permissible range. This must be noted especially when the inverter is 26

installed in an enclosure.
(a) Inverter (FR-A800) . . . 33
Incorrect wiring may lead to damage of the inverter. The control signal

lines must be kept fully away from the main circuit lines to protect them 86
from noise.
The built-in EMC filter can reduce the noise.
(b) Three-phase AC power supply Must be within the permissible power supply specifications of the inverter. | 670
Molded case circuit breaker (MCCB), Must be selected carefully since an inrush current flows in the inverter at
(c) earth leakage circuit breaker (ELB), or 20

power ON.
fuse

Install this to ensure safety.
(d) Magnetic contactor (MC) Do not use this to start and stop the inverter. Doing so will shorten the life | 91
of the inverter.

Install this to suppress harmonics and to improve the power factor.

An AC reactor (FR-HAL) (option) is required when installing the inverter

(e) AC reactor (FR-HAL) near a large power supply system (1000 kVA or more). Under such 90

condition, the inverter may be damaged if you do not use a reactor.

Select a reactor according to the applied motor capacity.

Install this to suppress harmonics and to improve the power factor.

Select a reactor according to the applicable motor capacity.

For the FR-A820-03800(75K) or higher, FR-A840-02160(75K) or higher,

(f) DC reactor (FR-HEL) or a motor with 75 kW or higher, always connect FR-HEL. 90

When using the DC reactor with the FR-A820-03160(55K) or lower, FR-

A840-01800(55K) or lower, remove the jumper across terminals P/+ and

P1 before connecting the DC reactor to the inverter.

@) Noise filter (FR-BLF) The. FR-A8?0-03160(55K) or lower, FR-A840-01800(55K) or lower are 84
equipped with the common mode choke.

Suppresses the power supply harmonics significantly. Install this as

(h) High power factor converter (FR-HC2) required. 76
(i Power regeneration common converter 77
(FR-CV+1) . . . . .
- Provides a large braking capability. Install this as required.
() Power regeneration converter 78
(MT-RC+2)
(k) Brake unit (FR-BU2, FR-BU=1) Allows the inverter to provide the optimal regenerative braking capability. 73
0] Resistor unit (FR-BR+1, MT-BR5+2) Install this as required.
(m) USB connection A USB (Ver. 1.1) cable connects the inverter with a personal computer. 60

A USB memory device enables parameter copies and the trace function.

Improves the braking capability of the inverter built-in brake.

Remove the jumper across the terminals PR and PX to connect this. (7.5K
(n) High-duty brake resistor (FR-ABR+3) or lower) 7
Always install a thermal relay when using a brake resistor whose capacity
is 11K or higher.

Install this to reduce the electromagnetic noise generated from the

©) Noise filter inverter. The noise filter is effective in the range from about 0.5 MHz to 5 84
(FR-BSF01, FR-BLF) MHz.
A wire should be wound four turns at maximum.
(p) Induction motor Connect a squirrel-cage induction motor. —
Contactor Connect this for an application where a PM motor is driven by the load
(a) even while the inverter power is OFF. Do not open or close the contactor | —

E le) No-fi itch (DSN t
xample) No-fuse switch ( ype) while the inverter is running (outputting).

Use the specified motor. An IPM motor cannot be driven by the
(r) IPM motor (MM-CF) commercial power supply. When using a PM motor other than MM-CF, 674
contact your sales representative.
*]1  Compatible with the FR-A820-03160(55K) or lower and FR-A840-01800(55K) or lower.

*2  Compatible with the FR-A820-03800(75K) or higher and FR-A840-02160(75K) or higher.

x3  Compatible with the FR-A820-01250(22K) or lower and FR-A840-00620(22K) or lower.
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2.1.2 Peripheral devices

Check the model of the inverter you purchased. Appropriate peripheral devices must be selected according to the capacity.
Refer to the table below to prepare appropriate peripheral devices.

200 V class
Molded case circuit breaker (MCCB) =2 or
Motor earth leakage circuit breaker (ELB) (NF, Input-side magnetic contactor =3
output Applicable inverter NV type)

(kW) model Power factor improving (AC or DC) Power factor improving (AC or DC)

*] reactor reactor
Without With Without With

0.4 FR-A820-00046(0.4K) 5A 5A S-N10 S-N10

0.75 FR-A820-00077(0.75K) 10A 10A S-N10 S-N10

1.5 FR-A820-00105(1.5K) 15A 15A S-N10 S-N10

2.2 FR-A820-00167(2.2K) 20A 15A S-N10 S-N10

3.7 FR-A820-00250(3.7K) 30A 30A S-N20, N21 S-N10

5.5 FR-A820-00340(5.5K) 50A 40A S-N25 S-N20, N21
7.5 FR-A820-00490(7.5K) 60A 50A S-N25 S-N25
11 FR-A820-00630(11K) 75A 75A S-N35 S-N35
15 FR-A820-00770(15K) 125A 100A S-N50 S-N50

18.5 FR-A820-00930(18.5K) 150A 125A S-N65 S-N50
22 FR-A820-01250(22K) 175A 150A S-N80 S-N65
30 FR-A820-01540(30K) 225A 175A S-N95 S-N80
37 FR-A820-01870(37K) 250A 225A S-N150 S-N125
45 FR-A820-02330(45K) 300A 300A S-N180 S-N150
55 FR-A820-03160(55K) 400A 350A S-N220 S-N180
75 FR-A820-03800(75K) — 400A — S-N300
90 FR-A820-04750(90K) — 400A — S-N300

1 Assumes the use of an IPM motor MM-CF or a Mitsubishi 4-pole standard motor with the power supply voltage of 200
VAC 50 Hz.
x2  Select an MCCB according to the power supply capacity.

Install one MCCB per inverter. — -
For the use in the United States or Canada, provide the appropriate UL and cUL listed fuse or UL489 molded case
circuit breaker (MCCB) that is suitable for branch circuit protection. (Refer to the Instruction Manual (Startup).)

%3 The magnetic contactor is selected based on the AC-1 class. The electrical durability of magnetic contactor is 500,000 times. When the magnetic
contactor is used for emergency stops during motor driving, the electrical durability is 25 times.
If using an MC for emergency stop during motor driving, select an MC regarding the inverter input side current as JEM1038-AC-3 class rated current.
When using an MC on the inverter output side for commercial-power supply operation switching using a general-purpose motor, select an MC regarding
the rated motor current as JEM1038-AC-3 class rated current.

REMARKS

» When the inverter capacity is larger than the motor capacity, select an MCCB and a magnetic contactor according to the inverter model,
and select cables and reactors according to the motor output.
* When the breaker on the inverter's input side trips, check for the wiring fault (short circuit), damage to internal parts of the inverter etc.

The cause of the trip must be identified and removed before turning ON the power of the breaker.
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400 V class
Molded case circuit breaker (MCCB) =2 or
Motor earth leakage circuit breaker (ELB) (NF, Input-side magnetic contactor =3
output Applicable inverter NV type)
(kW) model Power factor improving (AC or DC) Power factor improving (AC or DC)
*] reactor reactor
Without With Without With
0.4 FR-A840-00023(0.4K) 5A 5A S-N10 S-N10
0.75 FR-A840-00038(0.75K) 5A 5A S-N10 S-N10
1.5 FR-A840-00052(1.5K) 10A 10A S-N10 S-N10
2.2 FR-A840-00083(2.2K) 10A 10A S-N10 S-N10
3.7 FR-A840-00126(3.7K) 20A 15A S-N10 S-N10
5.5 FR-A840-00170(5.5K) 30A 20A S-N20, N21 S-N11, N12
7.5 FR-A840-00250(7.5K) 30A 30A S-N20, N21 S-N20, N21
11 FR-A840-00310(11K) 50A 40A S-N20, N21 S-N20, N21
15 FR-A840-00380(15K) 60A 50A S-N25 S-N20, N21
18.5 FR-A840-00470(18.5K) 75A 60A S-N25 S-N25
22 FR-A840-00620(22K) 100A 75A S-N35 S-N25
30 FR-A840-00770(30K) 125A 100A S-N50 S-N50
37 FR-A840-00930(37K) 150A 125A S-N65 S-N50
45 FR-A840-01160(45K) 175A 150A S-N80 S-N65
55 FR-A840-01800(55K) 200A 175A S-N80 S-N80
75 FR-A840-02160(75K) — 225A — S-N95
90 FR-A840-02600(90K) — 225A — S-N150
110 FR-A840-03250(110K) — 225A — S-N180
132 FR-A840-03610(132K) — 400A — S-N220
150 FR-A840-04320(160K) — 400A — S-N300
160 FR-A840-04320(160K) — 400A — S-N300
185 FR-A840-04810(185K) — 400A — S-N300
220 FR-A840-05470(220K) — 500A — S-N400
250 FR-A840-06100(250K) — 600A — S-N600
280 FR-A840-06830(280K) — 600A — S-N600

1 Assumes the use of an IPM motor MM-CF or a Mitsubishi 4-pole standard motor with the power supply voltage of 400
VAC 50 Hz.
x2  Select an MCCB according to the power supply capacity.

Install one MCCB per inverter. — -
For the use in the United States or Canada, provide the appropriate UL and cUL listed fuse or UL489 molded case
circuit breaker (MCCB) that is suitable for branch circuit protection. (Refer to the Instruction Manual (Startup).)

*3  Magnetic contactor is selected based on the AC-1 class. The electrical durability of magnetic contactor is 500,000 times. When the magnetic contactor is
used for emergency stops during motor driving, the electrical durability is 25 times.
If using an MC for emergency stop during motor driving, select an MC regarding the inverter input side current as JEM1038-AC-3 class rated current.
When using an MC on the inverter output side for commercial-power supply operation switching using a general-purpose motor, select an MC regarding
the rated motor current as JEM1038-AC-3 class rated current.

REMARKS
* When the inverter capacity is larger than the motor capacity, select an MCCB and a magnetic contactor according to the inverter model,
and select cables and reactors according to the motor output.
* When the breaker on the inverter's input side trips, check for the wiring fault (short circuit), damage to internal parts of the inverter etc.
The cause of the trip must be identified and removed before turning ON the power of the breaker..
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2.2 Removal and reinstallation of the front

cover
®Removal and reinstallation of the operation panel
(1) Loosen the two screws on the operation panel. (2) Press the upper edge of the operation panel while
(These screws cannot be removed.) pulling out the operation panel.

(6000608656

To reinstall the operation panel, align its connector on the back with the PU connector of the inverter, and insert the
operation panel. After confirming that the operation panel is fit securely, tighten the screws. (Tightening torque: 0.40 to 0.45
N-m)

®Removal of the terminal block cover (FR-A820-01540(30K) or lower, FR-A840-00770(30K) or lower)

e = (3)

(1)

Japuons
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EOEEEBO600
Cocceeses®

AR

=

|

Loosen

|

Fe —
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(1) Loosen the screws on the terminal block cover. (These screws cannot be removed.)

(2) While holding the areas around the installation hooks on the sides of the terminal block cover, pull out the terminal block
cover using its upper side as a support.

(3) With the terminal block cover removed, wiring of the main circuit terminals and control circuit terminals can be performed.
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®Removal of the front cover (FR-A820-01540(30K) or lower, FR-A840-00770(30K) or lower)

(1) 3)
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¥ —,!'! =
(1) With the terminal block cover removed, loosen the mounting screw(s) on the front cover.(The screw(s) cannot be
removed.)
(FR-A820-00340(5.5K) to FR-A820-01540(30K) and FR-A840-00170(5.5K) to FR-A840-00770(30K) have two mounting
Screws.)
(2) While holding the areas around the installation hooks on the sides of the front cover, pull out the cover using its upper
side as a support.
(3) With the front cover removed, wiring of the RS-485 terminals and installation of the plug-in option can be performed.

®Reinstallation of the front cover and the terminal block cover (FR-A820-01540(30K) or lower, FR-A840-
00770(30K) or lower)

Eoccerceen
Cocceseeen

(1) Insert the upper hooks of the front cover into the sockets of the inverter.
Securely install the front cover to the inverter by fixing the hooks on the sides of the cover into place.

(2) Tighten the mounting screw(s) at the lower part of the front cover.
(FR-A820-00340(5.5K) to FR-A820-01540(30K) and FR-A840-00170(5.5K) to FR-A840-00770(30K) have two mounting
screws.)

(3) Install the terminal block cover by inserting the upper hook into the socket of the front cover.

(4) Tighten the mounting screws at the lower part of the terminal block cover.

I * When installing the front cover, fit the connector of the operation panel securely along the guides of the PU connector.
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®Removal of the terminal block cover (FR-A820-01870(37K) or higher, FR-A840-00930(37K) or higher)
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(1) When the mounting screws are removed, the terminal block cover can be removed.
(2) With the terminal block cover removed, wiring of the main circuit terminals can be performed.

®Removal of the front cover (FR-A820-01870(37K) or higher, FR-A840-00930(37K) or higher)
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(1) With the terminal block cover removed, loosen the mounting screws on the front cover. (These screws cannot be

removed.)
(2) Holding the areas around the installation hooks on the sides of the front cover, pull out the cover using its upper side as

a support.
(3) With the front cover removed, wiring of the RS-485 terminals and installation of the plug-in option can be performed.
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®Reinstallation of the front cover and the terminal block cover (FR-A820-01870(37K) or higher, FR-A840-
00930(37K) or higher)
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(1) Insert the upper hooks of the front cover into the sockets of the inverter.

Securely install the front cover to the inverter by fixing the hooks on the sides of the cover into place.
(2) Tighten the mounting screw(s) at the lower part of the front cover.
(3) Fasten the terminal block cover with the mounting screws.

REMARKS

» Fully make sure that the front cover, and the terminal block cover are installed securely. Always tighten the mounting screws of the front
cover, the terminal block cover.

» The same serial number is printed on the capacity plate of the front cover and the rating plate of the inverter. Before reinstalling each
cover, check the serial numbers to ensure that the cover removed is reinstalled to the inverter from where it was removed.
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2.3 Installation of the inverter and enclosure
design

When designing or manufacturing an inverter enclosure, determine the structure, size, and device layout of the enclosure by
fully considering the conditions such as heat generation of the contained devices and the operating environment. An inverter
unit uses many semiconductor devices. To ensure higher reliability and long period of operation, operate the inverter in the
ambient environment that completely satisfies the equipment specifications.

2.3.1 Inverter installation environment

The following table lists the standard specifications of the inverter installation environment. Using the inverter in an
environment that does not satisfy the conditions deteriorates the performance, shortens the life, and causes a failure. Refer to
the following points, and take adequate measures.

(1) Standard environmental specifications of the inverter

Item Description
Measurement
LD, ND (initial setting), HD | -10 to +50°C (non-freezing) position
Surrounding air 5em X Inverter x5cm
temperature (1.97 inches) (1.97 inches
SLD -10 to +40°C (non-freezing) Measurement i5°m )
position % (1.97 inches)

With circuit board coating: 95% RH or less (non-condensing), Without circuit board

Ambient humidit
y coating: 90% RH or less (non-condensing)

Storage temperature -20 to +65°C+1

Atmosphere Indoors (free from corrosive gas, flammable gas, oil mist, dust and dirt)
Altitude Maximum 1,000 m above sea level.x2

Vibration 5.9 m/s? or less+3 at 10 to 55 Hz (directions of X, Y, Z axes)

+*1  Temperature applicable for a short time, e.g. in transit.
*2  For the installation at an altitude above 1,000 m (3280.80 feet) up to 2,500 m (8202 feet), derate the rated current 3% per 500 m (1640.40 feet).

*3 2.9 m/s? or less for the FR-A840-04320(160K) or higher.

(2) Temperature

The permissible surrounding air temperature of the inverter is between -10°C and +50°C (-10°C and +40°C at the SLD rating).
Always operate the inverter within this temperature range. Operation outside this range will considerably shorten the service
lives of the semiconductors, parts, capacitors and others. Take the following measures to keep the surrounding air
temperature of the inverter within the specified range.

(a) Measures against high temperature
+ Use a forced ventilation system or similar cooling system. (Refer to page 28.)
* Install the enclosure in an air-conditioned electric chamber.
* Block direct sunlight.
* Provide a shield or similar plate to avoid direct exposure to the radiated heat and wind of a heat source.
* Ventilate the area around the enclosure well.

(b) Measures against low temperature
* Provide a space heater in the enclosure.
» Do not power OFF the inverter. (Keep the start signal of the inverter OFF.)

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

Operate the inverter within the ambient air humidity of usually 45 to 90% (up to 95% with circuit board coating). Too high
humidity will pose problems of reduced insulation and metal corrosion. On the other hand, too low humidity may cause a
spatial electrical breakdown.

The insulation distance defined in JEM1103 "Control Equipment Insulator” is humidity of 45 to 85%.

(a) Measures against high humidity
* Make the enclosure enclosed, and provide it with a hygroscopic agent.
* Provide dry air into the enclosure from outside.
* Provide a space heater in the enclosure.
(b) Measures against low humidity
Air with proper humidity can be blown into the enclosure from outside. Also when installing or inspecting the unit, discharge
your body (static electricity) beforehand, and keep your body away from the parts and patterns.

(c) Measures against condensation
Condensation may occur if frequent operation stops change the in-enclosure temperature suddenly or if the outside air
temperature changes suddenly.
Condensation causes such faults as reduced insulation and corrosion.
+ Take the measures against high humidity in (a).
» Do not power OFF the inverter. (Keep the start signal of the inverter OFF.)

(4) Dust, dirt, oil mist

Dust and dirt will cause such faults as poor contacts, reduced insulation and cooling effect due to the moisture-absorbed
accumulated dust and dirt, and in-enclosure temperature rise due to a clogged filter. In an atmosphere where conductive
powder floats, dust and dirt will cause such faults as malfunction, deteriorated insulation and short circuit in a short time.
Since oil mist will cause similar conditions, it is necessary to take adequate measures.

Countermeasure
» Place the inverter in a totally enclosed enclosure.
Take measures if the in-enclosure temperature rises. (Refer to page 28.)
* Purge air.
Pump clean air from outside to make the in-enclosure air pressure higher than the outside air pressure.

(5) Corrosive gas, salt damage

If the inverter is exposed to corrosive gas or to salt near a beach, the printed board patterns and parts will corrode or the
relays and switches will result in poor contact.

In such places, take the measures given in (4).

(6) Explosive, flammable gases

As the inverter is non-explosion proof, it must be contained in an explosion-proof enclosure. In places where explosion may
be caused by explosive gas, dust or dirt, an enclosure cannot be used unless it structurally complies with the guidelines and
has passed the specified tests. This makes the enclosure itself expensive (including the test charges). The best way is to
avoid installation in such places and install the inverter in a non-hazardous place.

(7) High altitude

Use the inverter at an altitude of within 1000 m. For the installation at an altitude above 1,000 m (3280.80 feet) up to 2,500 m
(8202 feet), derate the rated current 3% per 500 m (1640.40 feet).

If it is used at a higher place, it is likely that thin air will reduce the cooling effect and low air pressure will deteriorate dielectric
strength.

(8) Vibration, impact

The vibration resistance of the inverter is up to 5.9 m/s2 (2.9 m/s2 or less for the FR-A840-04320(160K) or higher) at 10 to 55
Hz frequency and 1 mm amplitude for the directions of X, Y, Z axes. Applying vibration and impacts for a long time may loosen
the structures and cause poor contacts of connectors, even if those vibration and impacts are within the specified values.
Especially when impacts are applied repeatedly, caution must be taken because such impacts may break the installation feet.

Countermeasure

» Provide the enclosure with rubber vibration isolators.

« Strengthen the structure to prevent the enclosure from resonance.
« Install the enclosure away from the sources of the vibration.
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2.3.2 Cooling system types for inverter enclosure

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

The cooling systems are classified as follows in terms of the cooling calculation method.
(a) Cooling by natural heat dissipation from the enclosure surface (totally enclosed type)
(b) Cooling by heatsink (aluminum fin, etc.)

(c) Cooling by ventilation (forced ventilation type, pipe ventilation type)
(

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

Cooling system Enclosure structure Comment
Natural ventilation This system is low in cost and generally used, but the
D enclosure size increases as the inverter capacity increases.
(enclosed, open type) INV . ) . o
= . This system is for relatively small capacities.
T |
Natural
cooling < < Being a totally enclosed type, this system is the most
Natural ventilation (totally appropriate for hostile environment having dust, dirt, oil mist,
enclosed type) x NV etc. The enclosure size increases depending on the inverter
A capacity.
Heatsink coolin Heatsink[T1* Bos This system has restrictions on the heatsink mounting position
& 1 INV and area. This system is for relatively small capacities.
N
N/
t1 This system is for general indoor installation. This is
Forced Forced ventilation appropriate for enclosure downsizing and cost reduction, and
cooling often used.
—§
"~o811t—Heat
. 1§t | pipe o .
Heat pipe l b This is a totally enclosed for enclosure downsizing.
INV
— 4
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2.3.3 Inverter installation

(1) Inverter placement

Fix six positions for the FR-A840-043;

« Install the inverter on a strong surface securely with screws.

» Leave enough clearances and take cooling measures.

» Avoid places where the inverter is subjected to direct sunlight, high temperature and high humidity.

+ Install the inverter on a nonflammable wall surface.

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

» For heat dissipation and maintenance, keep clearance between the inverter and the other devices or enclosure surface.
The clearance below the inverter is required as a wiring space, and the clearance above the inverter is required as a heat
dissipation space.

Clearances (front) Clearances (side)
( FR-AB20-03160(55K) or lower,  FR-A820-03800(75K) or higher, \ { \
FR-A840-01800(55K) or lower FR-A840-02160(75K) or higher
10cm 20cm e
(3.94inches) U (7.87inches) i I
ﬁ OF More or more I?1Cg]7 |
5em| === | 5em 10cm 10cm 'inéhes) i
(197inches)| |5gyg) | (1.97inches)  (3.94inches) . (3.94inches) !or more |
or morex1,*2| F—— or more*,*2 ormore | |8 or more 1¥1#3  |Inverter] |
| @ @ ——p '
Vertical <« = - ! !
| |
@ L
L il
B e 1%
.94inches (7.87inches)
K or more or more ) K )

x1  For the FR-A820-00250(3.7K) or lower and FR-A840-00126(3.7K) or lower, allow 1 cm (0.39 inches) or more clearance.

*2  When using the FR-A820-01250(22K) or lower and FR-A840-00620(22K) or lower at the surrounding air temperature of 40°C (104°F) or less (30°C (86°F)
or less for the SLD rated inverter), side-by-side installation (0 cm clearance) is available.

*3  For replacing the cooling fan of the FR-A840-04320(160K) or higher, 30 cm (11.81 inches) of space is necessary in front of the inverter. Refer to page 659
for fan replacement.

(2) Installation orientation of the inverter

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

(3) Above the inverter

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

(4) Arrangement of multiple inverters

When multiple inverters are placed in the same

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

When mounting multiple inverters, fully take caution not
to make the surrounding air temperature of the inverter

Inverter | | Inverter Inverter Inverter
| Guide || Guide ] Guide_

Inverter Inverter
Enclosure Enclosure __

higher than the permissible value by providing ventilation
and increasing the enclosure size.

(5) Arrangement of the ventilation fan and inverter

Heat generated in the inverter is blown up from the bottom of
the unit as warm air by the cooling fan. When installing a
ventilation fan for that heat, determine the place of ventilation
fan installation after fully considering an air flow. (Air passes
through areas of low resistance. Make an airway and airflow
plates to expose the inverter to cool air.)
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(a) Horizontal arrangement

(b) Vertical arrangement

Arrangement of multiple inverters

M 4\/—\4
oo T — oo( -
/ k\k\\ \\
" tt .
T \
i L
Inverter Inverter
oo

=
Z

<Good example>

<Bad example>

Arrangement of the ventilation fan and inverter



Installation of the inverter and enclosure design

2.3.4

by protruding the heatsink of the inverter.

When installing the inverter in a compact enclosure, etc., this installation method is recommended.

(1) Panel cutting

Cut the panel of the enclosure according to the inverter capacity.

Heatsink protrusion attachment procedure

When encasing FR-A840-04320(160K) or higher to an enclosure, the heat generated in the enclosure can be greatly reduced

FR-A840-04320(160K)
FR-A840-04810(185K)

6-M10 screw

) 200 200
=+ + /
oS Hole
8 3
y
+ +
@

Unit: mm

FR-A840-05470(220K)
FR-A840-06100(250K)
FR-A840-06830(280K)

15

662

6-M10 screw

300

300

984
954

Y

Hole

15

Unit: mm
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Installation of the inverter and enclosure design

(2) Shift and removal of a rear side installation frame

One installation frame is attached to each of the upper and lower parts .
of the inverter. Change the position of the rear side installation frame Shift /_\

on the upper and lower sides of the inverter to the front side as shown ==l j'?-' E}gf&ﬁ;ﬁon
on the right. When changing the installation frames, make sure that f% °. ° .| frame

the installation orientation is correct.

-

o° o .~ Lower
= installation
Shlftv frame

(3) Installation of the inverter

Push the inverter heatsink portion outside the enclosure and fix the enclosure and inverter with upper and lower installation
frame.

Enclosure

ilnside the

enclosure| | Exhausted air

—_————
4

S

- There are finger guards behind the enclosure.
il Therefore, the thickness of the panel should be
‘e less than 10 mm (*1) and also do not place
anything around finger guards to avoid contact
with the finger guards.

Inverter

=

Enclosure

Installation
frame Finger guard
10mms1_||. 140mm ‘

7

°
© off o

Cj}oling Dimension of
——- wind | the outside of
185mm | the enclosure

—— CAUTION
» Having a cooling fan, the cooling section which comes out of the enclosure cannot be used in the environment of water drops, oil, mist,

dust, etc.
» Be careful not to drop screws, dust etc. into the inverter and cooling fan section.
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2.4 Terminal connection diagrams

(1) FM type
_ FR-A820-00770(15K) to 01250(22K),
DC reactor Brake resistor /. FR-A840-00470(18.5K) to 01800(55K) ~ ™\
(FR-HEL)*1 [ (FR-ABR)*7 DC reactor Brake resistor
Sink logic : ¥ 7| Brake unit (FR-HEL)*1 (FR-ABR)*7
©Main circuit terminal O ,’,:-"--R-J I (Option) [T S Brake unit
(OControl circuit terminal e T - l'J:Jr-n-p-e-r? ,-”,"'Jumperi (Option)

]
'
'
'

o

(Ground)
N/-
MCCB MC .
Three-phase —iX_——+o__ Inrush current ul
AC power =X _i—teo i 4] limit circuit KIS
—X Lo+ P z
Supply sl e P O 1 EMC fiter T et (Ground)
Jumper =—» ' Co_o]: ON/OFF

1 OFF | connecter

Earth
(Ground) =

E Control input signals
! (No voltage input allowed)+3

Forward rotation start ——

| Control circuit |~ T Ry outputes |

£

Relay output 1
(Fault output)

Reverse rotation start ¢——
Start self-holding selection ¢——
High speed ¢——

Multi-speed | Middle speed $—
selection

Lowspeed — _——()——— || & 1 mrmmmmmem— s SF oo

Jog operation ¢——

Second function selection ¢——

Output stop ¢—
power failure
( )Overload

Reset ¢——

q
@

Terminal 4 input selection
(Current input selection)
Selection of automatic restart
after instantaneous ¢——

power failure

Contact input common

Frequency detection

Open collector output common
Sink/source common

SOURCE
<40 O
—

L¢)|'§|_NC'K _{
R
<

(Common for external power supply transistor)

24V external power PU
supply input connector
Common terminal *5 _\/oltage/f:urrent
-f-: """"" t{ ,"","'l"('A"l'") """"""""" |an|tSW|tCh"-'l IC
requency setting signals (Analog (O10E(+10V) ON [ o Indicator
————— H100+5v) OFF Eﬂ USBA ‘/Y. ‘7\. i (Frequency meter, etc.)
2 4 connector I'1 1 iCalibration

Frequency setting

DCO to 5V| Initial value

(Moving-coil type >

: ; : resistor *11 1mA full-scale
! potentiometer 2 (DCOto 10V  gelectable)«5 | -
U 12W1kQ*6 5 < DCO to 20mA >*5 ! rtmjmsn?B
E » v {izlee) i) E connector *) Analog signal output
: el ‘ BCO T £10V] Initial value | () (Qro=10VDC)
! Awliary (+)>— 7)1 (DCO to 5V selectable )5 |-~ - ¥ .| n
' input T 05 TXD+ RS-485 terminals
! . . [DC4 to 20mA] Initial value 1! B
; Terminal 4 input (+) > —————()4 (pCo10 5V selectable>*5 i I:; o } Data
! (Currentinput) (<) >>z—— DCO to 10V i XD :( —— > transmission
pfededeledeefefefefefeffefepefefelelufufepefefefeiepepefepepegelebed aE | : | '
E Connector for plug-in option connection [connector 1][connector 2] ::<lo DI ‘1 }Data
H i — reception
: g i reoop
:::::::::::::::::::::::::::::::::.:: ::::::::::::::::::::::::: GND

Safety stop signal Shorting 24V X .

wire X Terminatin-g- 5v

resistor (Permissible load current 100mA) |

H Safety stop input (Channel 1) __

E Safety stop input (Channel 2) ___—== Output shutoff
! circuit

! Safety stop input common- - - - - _

Safety monitor output

Safety monitor output common
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*1

%2
*3
4
%5

*6
*7

*8
*9
*10
*11

FR-A820-03800(75K) or higher and FR-A840-02160(75K) or higher, always connect an optional DC reactor (FR-HEL). (To select a DC reactor, refer to page
670, and select one according to the applicable motor capacity.) If a jumper is installed across the terminals P1 and P/+, remove the jumper before installing
the DC reactor.

When using separate power supply for the control circuit, remove the jumper between R1/L11 and S1/L21.

The function of these terminals can be changed with the input terminal assignment (Pr.178 to Pr.189). (Refer to page 416.)

Terminal JOG is also used as a pulse train input terminal. Use Pr.291 to choose JOG or pulse.

Terminal input specifications can be changed by analog input specification switchover (Pr.73, Pr.267). To input a voltage (0 to 5 V/0 to 10 V), set the voltage/
current input switch OFF. To input a current (4 to 20 mA), set the voltage/current input switch ON. (Refer to page 391.)

It is recommended to use 2W1kQ when the frequency setting signal is changed frequently.

Remove the jumper between PR and PX to connect the brake resistor. (FR-A820-00490(7.5K) or lower and FR-A840-00250(7.5K) or lower). The terminal
PR is equipped in the FR-A820-01250(22K) or lower and FR-A840-00620(22K) or lower. Install a thermal relay to prevent overheating and damage of
discharging resistors. (Refer to page 71.)

The function of these terminals can be changed with the output terminal assignment (Pr.195, Pr.196). (Refer to page 370.)

The function of these terminals can be changed with the output terminal assignment (Pr.190 to Pr.194). (Refer to page 370.)

The terminal FM can be used to output pulse trains as open collector output by setting Pr.291.

Not required when calibrating the scale with the operation panel.

REMARKS

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

After wiring, wire offcuts must not be left in the inverter.

Wire offcuts can cause an alarm, failure or malfunction. Always keep the inverter clean.

When drilling mounting holes in an enclosure etc., take caution not to allow chips and other foreign matter to enter the inverter.

Set the voltage/current input switch correctly. Incorrect setting may cause a fault, failure or malfunction.
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(2) CA type
. FR-A820-00770(15K) to 01250(22K),
DC reactor Brake resistor /" FR-A840-00470(18.5K) to 01800(55K) ™\
(FR-HEL)+1 (FR-ABR)*7 DC reactor Brake resistor
Sourse logic : VST " Brake unit (FR-HEL)+*1 (FR-ABR)*7
©Main circuit terminal RV T R.51 (Option) S Brake unit
O Control circuit terminal Ry o i (Option)

]
'
'
'

o

MCCB MC
L !
Three-phase —X_—++o__— Inrush current
AC power ——X _ito i | yn_m circuit
SUPPIY o 1 _ON ! ey fier
tmme-- dremmmmmn 1o o]
Jumper ——» ' 6 o  ON/OFF
*2 . OFF ! connecter
Earth ¢
(Ground) = @
?'c(:'gr{th§|l'iﬁ;3&{s'iéﬁtéfﬁ""d')'; """"""""" ~ Control Ci'rcuit 0 Relay output+§
o voltage input allowed)* ;

Forward rotation start ——

=

Reverse rotation start ¢——

Start self-holding selection ¢——

High speed $——
Multi-speed] Middle speed $— Relay output 2

Relay output 1 E
(Fault output) !
selection } .

Low speed $——

Jog operation ¢——

Second function selection ¢——

Output stop ¢—
power failure
Overload

Reset ¢——

q
[+]

Terminal 4 input selection ‘ PLFU
(Current input selection)
Selection of automatic restart

after instantaneous ¢——

5

Frequency detection

( Open collector output common

resistor

power failure T Sink/source common_ ___ / _ !
Contact input common
24VDC power supply
+ (Common for external power supply transistor) | ________ a
24V externalI plowe{ ()+24 PU
c sup;: Y |n.pu| Voltage/current | .onnector

L ommen e [ ¥ _inputswitch el ..
i i i i ———> (+
 Frequency setting signals (Anélf’g) (D10E(+10V) O?:E Hussa €M 00 ) Analog current output
! (010(+5V) 24 ! |connector Al il p() (0to20mADC)
' Frequency setting o DCO to 5V | Initial value T
! potentiometer 2 /DCO to 10V D { -
' 12W1kQ#6 - (BGo s ZOmAseleCtable>*5 jguse AMO~~——>(*)  Analog signal output
: — (Analog common) o mini B Lo (DCO to +10V)
! *— i |connector s - (-)
! Al | DCO to £10V] Initial value !
: N
! Auxiliary (+) > (DCO to 5V selectable )x5 |, .| ... ,
: input (1) »T——-o i TXD+ A RS-485 terminals
| o U [DCA4 to 20mA] Initial value!! l:; —— :
- Terminal 4 input (+) >————(4 <DCO to 5V se|ectab|e>*5 i >p- L o } Data :
! (Currentinput) (=) »>7——+— DCO to 10V i RXD j: T transmission !
jeiaiealiogofologofoefofelalofuafuliopefofiopulefulafefulaiaiefuelell . ~ = = S o oo oo o0 cooooooao oo o0 ) o | : V! :
E Connector for plug-in option connection connector 1 [connector 2| :<L RXD-:I{ I ‘: } Data '
I o0 -« reception !
1 connector 3 i .~L—. v P I
T ! GND ;

Safety stop signal Shorting 24V o Q—:l ] :

wire E 5 Terminatin-g-VCC 5v .

Safety stop input (Channel 1) __|. SN )| | U mmrmrrrrrmrsbrmmmmmmo-S oo oeem oS To eSS

Safety stop input (Channel 2) ___==== 8?(:5&“ shutoff So
Safety stop input common- - - - - _ E % )

Safety monitor output

Safety monitor output common

INSTALLATION AND WIRING || 35



Terminal connection diagrams

*1  FR-A820-03800(75K) or higher and FR-A840-02160(75K) or higher, always connect an optional DC reactor (FR-HEL). (To select a DC reactor, refer to page
670, and select one according to the applicable motor capacity.) If a jumper is installed across the terminals P1 and P/+, remove the jumper before installing
the DC reactor.

2 When using separate power supply for the control circuit, remove the jumper between R1/L11 and S1/L21.

*3  The function of these terminals can be changed with the input terminal assignment (Pr.178 to Pr.189). (Refer to page 416.)

*4  Terminal JOG is also used as a pulse train input terminal. Use Pr.291 to choose JOG or pulse.

x5 Terminal input specifications can be changed by analog input specification switchover (Pr.73, Pr.267). To input a voltage (0 to 5 V/0 to 10 V), set the voltage/
current input switch OFF. To input a current (4 to 20 mA), set the voltage/current input switch ON. (Refer to page 391.)

6  Itis recommended to use 2W1kQ when the frequency setting signal is changed frequently.

*7  Remove the jumper between PR and PX to connect the brake resistor. (FR-A820-00490(7.5K) or lower and FR-A840-00250(7.5K) or lower). The terminal
PR is equipped in the FR-A820-01250(22K) or lower and FR-A840-00620(22K) or lower. Install a thermal relay to prevent overheating and damage of
discharging resistors. (Refer to page 71.)

*8  The function of these terminals can be changed with the output terminal assignment (Pr.195, Pr.196). (Refer to page 370.)

*9  The function of these terminals can be changed with the output terminal assignment (Pr.190 to Pr.194). (Refer to page 370.)

REMARKS

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

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

» Set the voltage/current input switch correctly. Incorrect setting may cause a fault, failure or malfunction.
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Main circuit terminals

2.5 Main circuit terminals

2.5.1

Details on the main circuit terminals

Terminal . . . L. Refer to
Terminal name Terminal function description
symbol page
RIL1 Connect these terminals to the commercial power supply.
' ) Do not connect anything to these terminals when using the high power
S/L2, AC power input ) —
TIL3 factor converter (FR-HC2) or the power regeneration common converter
(FR-CV).
UV, W Inverter output Connect these terminals to a three-phase squirrel cage motor or a PM i
motor.
Connected to the AC power supply terminals R/L1 and S/L2. To retain the
fault display and fault output, or to use a high power factor converter (FR-
HC2) or a power regeneration common converter (FR-CV), remove the
jumpers across terminals R/L1 and R1/L11 and across S/L2 and S1/L21,
d ly ext | to th terminals.
R1/L11, Power supply for the control and supply ex errTa power o these ferminals ) )
S1/L21 circuit The power capacity necessary when separate power is supplied from R1/ 54
L11 and S1/L21 differs according to the inverter capacity.
FR-A820-00630(11K) or lower, FR-A840-00380(15K) or lower
60 VA
FR-A820-00770(15K) or higher, FR-A840-00470(18.5K) or higher
80 VA
. . Connect an optional brake resistor (FR-ABR) across the terminals P/+ and
Brake resistor connection PR R the i the terminals PR and PX for the invert
. Remove the jumper across the terminals an or the inverter
P/+, PR FR-A820-00630(11K) or lower _ Jumpera
capacity that has the terminal PX.
FR-A820-00770(15K) or lower . . ) . . -
Connecting a brake resistor increases the regenerative braking capability.
Brake resistor connection 7
FR-A820-00770(15K) to
P3 PR 01250(22K) (15K) Connect an optional brake resistor across the terminals P3 and PR.

’ Connecting a brake resistor increases the regenerative braking capability.
FR-A840-00470(18.5K) to 9 9 g cap y
01800(55K)

P/+, N/- Brake unit connection Connect the brake unit (FR-BU2, FR-BU, BU), power regeneration
common converter (FR-CV), power regeneration converter (MT-RC), high
Brake unit connection power factor converter (FR-HC2), or DC power supply (under DC feeding
FR-A820-00770(15K) to mode). 73
P3, N/- 01250(22K) When connecting multiple inverters, FR-A820-00770(15K) to 01250(22K)
FR-A840-00470(18.5K) to or FR-A840-00470(18.5K) to 01800(55K), in parallel using the FR-CV, FR-
01800(55K) HC2, or DC power supply, always use either of the terminal P/+ or P3 for
the connection. (Do not use the terminals P/+ and P3 together.)
Remove the jumper across terminals P/+ and P1, and connect a DC
) reactor.
DC reactor connection ) ) .
When a DC reactor is not connected, the jumper across terminals P/+ and
FR-A820-03160(55K) or lower
P1 should not be removed.
FR-A840-01800(55K) or lower ) ) ) )
P/+, P1 When using a motor with 75 kW or higher, always connect an optional DC 79
reactor.
DC reactor connection
FR-A820-03800(75K) or higher | Always connect an optional DC reactor.
FR-A840-02160(75K) or higher
When the jumper is connected across terminals PX and PR (initial status),
L . ) the built-in brake circuit is valid.
PR, PX Built-in brake circuit connection o o ) ) —
The built-in brake circuit is equipped in the FR-A820-00490(7.5K) or lower
and FR-A840-00250(7.5K) or lower.
For earthing (grounding) the inverter chassis. This must be earthed
Earth (ground) 44

(grounded).

* When connecting an optional brake resistor (FR-ABR) or a brake unit (FR-BU2, FR-BU, BU), remove the jumpers across the terminals

PR and PX. For the details, refer to page 71.
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Main circuit terminals

2.5.2

Terminal layout of the main circuit terminals,

wiring of power supply and the motor

FR-A820-00046(0.4K), FR-A820-00077(0.75K)

Jumper

R uaPR

Jumper @

RULM g SULATH NG LY IP1) @ [P+ PX

-
—~ M
~

Power supply ~ Motor

Charge lamp

FR-A820-00105(1.5K) to FR-A820-00250(3.7K)
FR-A840-00023(0.4K) to FR-A840-00126(3.7K)

Jumper

SIL2TILIULVL WLUN/-LUP1I[P/+// PR

Jumper
NI B L €]
i | T PX[=
2O)
© (©)
Charge lamp
Power supply Motor

FR-A820-00340(5.5K), FR-A820-00490(7.5K)
FR-A840-00170(5.5K), FR-A840-00250(7.5K)

Jumper

Charge lamp « ~

Power supply Motor

FR-A820-00630(11K)
FR-A840-00310(11K), FR-A840-00380(15K)

RAILA][SIL21

Jumper @@

Charge lam
gefamp )|

RIL1[{} IS/L2] |} TIL3)

g —

® @@ —=
@ @ Power supply

FR-A820-00770(15K) to FR-A820-01250(22K)
FR-A840-00470(18.5K), FR-A840-00620(22K)

Charge lamp ——»

FR-A820-01540(30K):1
FR-A840-00770(30K)

Charge lamp
Jumper
+«—Jumper
®|e|e ®|®
RIL || SiL2 || T3 @ll®lu| v | w
e lf @]

J =i I L I L
M M
= ™)

Power supply Motor
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Main circuit terminals

FR-A820-01870(37K), FR-A820-02330(45K)+1

=RILS/L2TIL NJ-
MG

Power supply Motor

FR-A820-03160(55K)

FR-A820-03800(75K), FR-A820-04750(90K)
FR-A840-03250(110K) to FR-A840-04810(185K)
m Charge lamp

“——Jumper

w\JRIL1 SILZ- T3 NA-— PP (U (V] Wi

OO

D ®ec|®e

AL
i

Power supply Motor
For option DC reactor

FR-A840-00930(37K) to FR-A840-01800(55K)

RILITSILZA]
Charge lamp

\ Jumper

V@@
3| [N ([P e

®@o 1

3@

Jumper

Power supply

FR-A840-02160(75K), FR-A840-02600(90K)

Power supply Motor
DC reactor

FR-A840-05470(220K) to FR-A840-06830(280K)

T Charge lamp

JG—— Jumper

B

DC reactor Motor

Power supply

x]1  Terminals P3 and PR of the FR-A820-30K(01540) to 45K(02330) are not provided with a screw. Do not connect anything to this.
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REMARKS

» Make sure the power cables are connected to the R/L1, S/L2, and T/L3. (Phase need not be matched.) Never connect the power cable
to the U, V, and W of the inverter. Doing so will damage the inverter.

« Connect the motor to U, V, and W. The phase need to be matched.

* When wiring the inverter main circuit conductor of the FR-A840-05470(220K) or higher, tighten a
nut from the right side of the conductor. When wiring two wires, place wires on both sides of the
conductor. (Refer to the drawing on the right.) For wiring, use bolts (nuts) provided with the
inverter.

® Handling of the wiring cover

(FR-A820-00630(11K) to 01250(22K), FR-A840-
00310(11K) to 00620(22K))
For the hook of the wiring cover, cut off the necessary
parts using a pair of needle-nose pliers etc.
REMARKS
+ Cut off the same number of lugs as wires. If parts where no
wire is put through have been cut off (10 mm or more),

protective structure (JEM1030) becomes an open type
(IP0O0).
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Main circuit terminals

2.5.3 Applicable cables and the wiring length

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

If the wiring distance is long between the inverter and motor, the voltage drop in the main circuit wires will cause the motor
torque to decrease especially at a low speed.

The following table indicates a selection example for the wiring length of 20 m.

200V class (220V power reception (with 150% rated current for one minute))

e Cable gauge
. . . . Crimping PVC cables, etc.
Applicable | Terminal |Tightening| (o minal HIV cables, etc. (mm?):1 AWG/MCM:2 )
inverter model| screw | torque — . . — — (mm?)-3 —
. . y y arthing y y arthing
FR-AB20-[] | sizest | Nm | o5  lu,v,w| SiL2, U, V, W|P/+, P1|(grounding)| SIL2, |U, V, W| SIL2, |U, V, W|(grounding)
TIL3 T/L3 cable TIL3 TIL3 cable
00046(0.4K) to
M4 1.5 2-4 2-4 2 2 2 2 14 14 25 25 25
00167(2.2K)
00250(3.7K) M4 1.5 554 | 554 | 35 3.5 35 3.5 12 12 4 4 4
00340(5.5K) M5(M4) 25 555 | 555 | 55 5.5 55 5.5 10 10 6 6 6
00490(7.5K) M5(M4) 25 14-5 | 85 14 8 14 5.5 6 8 16 10 16
00630(11K) M5 25 14-5 | 14-5 14 14 14 8 6 6 16 16 16
00770(15K) M6 4.4 226 | 226 | 22 22 22 14 4 4 25 25 16
00930(18.5K) M8(M6) 7.8 38-8 | 388 38 38 38 14 2 2 35 35 25
01250(22K) M8(M6) 7.8 38-8 | 388 38 38 38 22 2 2 35 35 25
01540(30K) M8(M6) 7.8 60-8 | 60-8 60 60 60 22 1/0 1/0 50 50 25
01870(37K) M10(M8) | 14.7 | 80-10 | 80-10 | 80 80 80 22 3/0 3/0 70 70 35
02330(45K) M10(M8) | 14.7 |100-10|100-10| 100 | 100 | 100 38 4/0 4/0 95 95 50
03160(55K) M12(M8) | 24.5 |100-12|100-12| 100 | 100 | 100 38 4/0 4/0 95 95 50
03800(75K) M12(M10)| 245 [150-12[150-12] 125 | 125 | 125 38 250 | 250 — — —
04750(90K) M12(M10)| 245 [150-12[150-12| 150 | 150 | 150 38 300 | 300 — — —
400 V class (440 V input power supply (with 150% rated current for one minute))
L. Cable gauge
. . . . Crimping PVC cables, etc.
Applicable | Terminal |Tightening| (o minal HIV cables, etc. (mm?):1 AWG/MCM:2 )
inverter model| screw | torque — — — - — (mm?)-3 —
. . , , arthing , , arthing
FRABAOL] | sizewt | Nm | o) 5" lu, v, W| SiL2, |U, V, W|P/+, P1 (grounding)| SIL2, |U, V, W| S/L2. |U, V, W|(grounding)
TIL3 TIL3 cable TIL3 TIL3 cable
00023(0.4K) to M4 15 2-4 2-4 2 2 2 2 14 14 25 25 25
00126(3.7K)
00170(5.5K) M4 1.5 2-4 2-4 2 2 35 3.5 12 14 25 25 4
00250(7.5K) M4 1.5 554 | 554 | 35 3.5 35 3.5 12 12 4 4 4
00310(11K) M5 25 555 | 555 | 55 5.5 5.5 5.5 10 10 6 6 10
00380(15K) M5 25 8-5 8-5 8 8 8 5.5 8 8 10 10 10
00470(18.5K) M6 4.4 146 | 86 14 8 14 8 6 8 16 10 16
00620(22K) M6 4.4 14-6 | 14-6 14 14 22 14 6 6 16 16 16
00770(30K) M6 4.4 226 | 226 | 22 22 22 14 4 4 25 25 16
00930(37K) M8 7.8 228 | 228 | 22 22 22 14 4 4 25 25 16
01160(45K) M8 7.8 38-8 | 388 38 38 38 22 1 2 50 50 25
01800(55K) M8 7.8 60-8 | 60-8 60 60 60 22 1/0 1/0 50 50 25
02160(75K) M10 14.7 | 60-10 | 60-10 | 60 60 60 22 1/0 1/0 50 50 25
02600(90K) M10 14.7 | 60-10 | 60-10 | 60 60 80 22 3/0 3/0 50 50 25
03250(110K)  [M10(M12)] 14.7 [ 80-10 | 80-10 | 80 80 80 38 3/0 3/0 70 70 35
03610(132K)  |[M10(M12)| 14.7 [100-10[100-10| 100 | 100 | 100 38 4/0 4/0 95 95 50
04320(160K) |[M12(M10)| 24.5 [150-12[150-12] 125 | 150 | 150 38 250 | 250 | 120 | 120 70
04810(185K) |[M12(M10)| 24.5 [150-12|150-12| 150 | 150 | 150 38 300 | 300 | 150 | 150 95
05470(220K)  [M12(M10)| 46 100-12 | 100-12 | 2x100 | 2x100 | 2x100 60 2x4/0 | 2x4/0 | 2x95 | 2x95 95
06100(250K)  |[M12(M10)| 46 100-12 | 100-12 | 2x100 | 2x100 | 2x125 60 2x4/0 | 2x4/0 | 2x95 | 2x95 95
06830(280K) |[M12(M10)| 46 150-12 [ 150-12 | 2x125 | 2x125 | 2x125 60 2x250 | 2x250 | 2x120 | 2x120 | 120

1 For the FR-A820-03160(55K) or lower and FR-A840-01800(55K) or lower, it is the gauge of a cable with the continuous maximum permissible temperature
of 75°C (HIV cable (600 V grade heat-resistant PVC insulated wire), etc.). It assumes a surrounding air temperature of 50°C or lower and the wiring distance
of 20 m or shorter.

For the FR-A820-03800(75K) or higher, FR-A840-02160(75K) or higher, it is the gauge of the cable with the continuous maximum permissible temperature
of 90°C or higher. (LMFC (heat resistant flexible cross-linked polyethylene insulated cable), etc.). It assumes a surrounding air temperature of 50°C or lower
and in-enclosure wiring.
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*2  For all the 200 V class capacities and FR-A840-01160(45K) or lower, it is the gauge of a cable with the continuous maximum permissible temperature of
75°C (THHW cable). It assumes a surrounding air temperature of 40°C or lower and the wiring distance of 20 m or shorter.
For the FR-A840-01800(55K) or higher, it is the gauge of a cable with the continuous maximum permissible temperature of 90°C (THHN cable). It assumes
a surrounding air temperature of 40°C or lower and in-enclosure wiring. (Selection example for use mainly in the United States.)

*3  For the FR-A820-00770(15K) or lower and the FR-A840-01160(45K) or lower, it is the gauge of a cable with the continuous maximum permissible
temperature of 70°C (PVC cable). It assumes a surrounding air temperature of 40°C or lower and the wiring distance of 20 m or shorter.
For the FR-A820-00930(18.5K) or higher and the FR-A840-01800(55K) or higher, it is the gauge of a cable with the continuous maximum permissible
temperature of 90°C (XLPE cable). It assumes a surrounding air temperature of 40°C or lower and in-enclosure wiring. (Selection example for use mainly in
Europe.)

*4  The terminal screw size indicates the size of terminal screw for R/L1, S/L2, T/L3, U, V, W, PR, PX, P/+, N/-, P1, and a screw for earthing (grounding).
The screw size for PR and PX terminals of FR-A820-00340(5.5K) and FR-A820-00490(7.5K) is indicated in parentheses.
The screw size for earthing (grounding) of FR-A820-00930(18.5K) or higher and FR-A840-04320(160K) or higher is indicated in parentheses.
A screw for P/+ terminal for option connection of the FR-A840-03250(110K) and FR-A840-03610(132K) is indicated in parentheses.

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

V3 x wire resistance[mQ/m] x wiring distance[m] x current[A]
1000
Use a larger diameter cable when the wiring distance is long or when it is desired to decrease the voltage drop (torque

reduction) in the low speed range.

Line voltage drop [V]=

REMARKS |
« Tighten the terminal screw to the specified torque.

A screw that has been tightened too loosely can cause a short circuit or malfunction.

A screw that has been tightened too tightly can cause a short circuit or malfunction due to the unit breakage.
» Use crimping terminals with insulation sleeves to wire the power supply and motor.
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(1) Total wiring length
®With induction motor

Connect one or more induction motors within the total wiring length shown in the following table. (The wiring length
should be 100 m or shorter under vector control.)

Pr.72 setting FR-A820-00046(0.4K)
(carrier frequency) | FR-A840-00023(0.4K)

FR-A820-00077(0.75K)
FR-A840-00038(0.75K)

FR-A820-00105(1.5K) or higher
FR-A840-00052(1.5K) or higher

2 (2 kHz) or lower 300 m

500 m

500 m

3 (3 kHz) or higher 200 m

300 m

500 m

*The wiring length should be 100 m or less under vector control.

T,
500 m or less o @
S

Total wiring length (FR-A820-00105(1.5K) or higher, FR-A840-00052(1.5K) or higher)

300 m+300 m=600 m

When driving a 400 V class motor by the inverter, surge voltages attributable to the wiring constants may occur at the
motor terminals, deteriorating the insulation of the motor. In this case, take one of the following measures.
+ Use a"400 V class inverter-driven insulation-enhanced motor" and set Pr.72 PWM frequency selection according to the wiring length.

Wiring length 50m or shorter Wiring length 50 m to 100 m

Wiring length longer than 100 m

15 (14.5 kHz) or lower 9 (9 kHz) or lower

4 (4 kHz) or lower

» For the FR-A820-03160(55K) or lower and the FR-A840-01800(55K) or lower, connect a surge voltage suppression filter (FR-ASF-
H/FR-BMF-H) at the output side of the inverter. For the FR-A820-03800(75K) or higher and the FR-A840-02160(75K) or higher,
connect a sine wave filter (MT-BSL/BSC) at the output side of the inverter.

oWith PM motor

The wiring length should be 100 m or shorter when connecting a PM motor.

Use one PM motor for one inverter. Multiple PM motors cannot be connected to an inverter.

When the wiring length exceeds 50 m for a 400 V class motor driven by an inverter under PM sensorless vector control,
set "9" (6 kHz) or less in Pr.72 PWM frequency selection.

REMARKS

336.)

» For the details of Pr.72 PWM frequency selection, refer to page 270.
» Refer to page 92 to drive a 400V class motor by an inverter.

» Especially for long-distance wiring or wiring with shielded cables, the inverter may be affected by a charging current caused by stray
capacitances of the wiring, leading to an activation of the overcurrent protection, malfunction of the fast-response current limit operation,
or even to an inverter failure. It may also cause a malfunction or fault of the equipment connected ON the inverter output side. Stray
capacitances of the wiring differ by the installation condition, use the total wiring length in the table above as reference values. If the
fast-response current limit function malfunctions, disable this function. (Refer to Pr.156 Stall prevention operation selection on page

» A surge voltage suppression filter (FR-ASF-H/FR-BMF-H) can be used under V/F control and Advanced magnetic flux vector control. A
sine wave filter (MT-BSL/BSC) can be used under V/F control. Do not use the filters under different control methods.

« The carrier frequency is limited during PM sensorless vector control. (Refer to page 270.)

(2) Cable size for the control circuit power supply (terminals R1/L11 and S1/L21)

* Terminal screw size: M4

« Cable gauge: 0.75 mm? to 2 mm?
« Tightening torque: 1.5 N-m
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2.5.4 Earthing (grounding) precautions

» Always earth (ground) the motor and inverter.

(1) Purpose of earthing (grounding)

Generally, an electrical apparatus has an earth (ground) terminal, which must be connected to the ground before use.

An electrical circuit is usually insulated by an insulating material and encased. However, it is impossible to manufacture an
insulating material that can shut off a leakage current completely, and actually, a slight current flows into the case. The
purpose of earthing (grounding) the case of an electrical apparatus is to prevent operators from getting an electric shock from
this leakage current when touching it.

To avoid the influence of external noises, this earthing (grounding) is important to audio equipment, sensors, computers and
other apparatuses that handle low-level signals or operate very fast.

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

As described previously, earthing (grounding) is roughly classified into an electrical shock prevention type and a noise-
influenced malfunction prevention type. Therefore, these two types should be clearly distinguished, and the following work
must be done to prevent the leakage current having the inverter's high frequency components from entering the malfunction
prevention type earthing (grounding):
(a) Whenever possible, use the independent earthing (grounding) for the inverter.
If independent earthing (grounding) (I) is not available, use (lI) common earthing (grounding) in the figure below
where the inverter is connected with the other equipment at an earthing (grounding) point. Do not use the other
equipment's earthing (grounding) cable to earth (ground) the inverter as shown in (lII).
A leakage current containing many high frequency components flows into the earthing (grounding) cables of the
inverter and peripheral devices. Because of this, the inverter must be earthed (grounded) separately from EMI-
sensitive devices.
In a high building, it may be effective to use the EMI prevention type earthing (grounding) connecting to an iron
structure frame, and electric shock prevention type earthing (grounding) with the independent earthing (grounding)
together.
(b) This inverter must be earthed (grounded). Earthing (Grounding) must conform to the requirements of national and
local safety regulations and electrical codes. (NEC section 250, IEC 536 class 1 and other applicable standards).
A neutral-point earthed (grounded) power supply for 400 V class inverter in compliance with EN standard must be
used.
(c) Use the thickest possible earthing (grounding) cable. The earthing (grounding) cable should be the size indicated in
the table on page 41.
(d) The earthing (grounding) point should be as close as possible to the inverter, and the earth (ground) wire length
should be as short as possible.
(e) Run the earthing (grounding) cable as far away as possible from the I/O wiring of equipment sensitive to noises and
run them in parallel in the minimum distance.

Other Other Other
Inverter : t Inverter . Inverter .
equipmen equipment equipment
M) ) )
(1) Independent earthing (grounding).......Good (1) Common earthing (grounding).......Good (1) Common earthing (grounding) cable.......Not allowed

@ To be compliant with the EU Directive (Low Voltage Directive), refer to the Instruction Manual (Startup).
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2.6 cControl circuit

2.6.1

Details on the control circuit terminals

Input signal function of the terminals in I:I can be selected by setting Pr.178 to Pr.196 (I/O terminal function selection).
(Refer to page 416.)

(1) Input signal
2 i Rated Refer
= TsermL""‘l' Terminal name Terminal function description . to
[ YIRS specification page
STF E d rotati tart Turn ON the STF signal to start forward | When the STF and STR
orward rotation sta .
rotation and turn it OFF to stop. signals are turned ON | Input resistance 4.7 422
. Turn ON the STR signal to start reverse | simultaneously, the kQ
STR Reverse rotation start ) )
rotation and turn it OFF to stop. stop command is given. | Voltage when
STOP Start self-holding Turn ON the STOP sianal t f-hold the start sianal contacts are open: 422
selection urn e signal to self-hold the start signal. 21 to 27 VDC
RH, . . Multi-speed can be selected according to the combination of RH, | When contacts are
Multi-speed selection ) o 319
RM, RL RM and RL signals. short-circuited: 4 to 6
Turn ON the JOG signal to enable JOG operation (initial settin
Jog mode selection gna P ( .g) mADC 318
and turn ON the start signal (STF or STR) to start JOG operation.
. . o ) Input resistance 2 kQ
JOG Terminal JOG is also used as a pulse train input terminal. To use
o o ) ) When contacts are
Pulse train input as a pulse train input terminal, change the Pr.291 setting. - 315
) ) short-circuited: 8 to
(maximum input pulse: 100k pulses/s)
13 mADC
Turn ON the RT signal to enable the second function.
RT Second function When the second function such as "second torque boost" and 420
selection "second V/F (base frequency)" is set, turning ON the RT signal
enables the selected function.
Turn ON the MRS signal (20 ms or more) to stop the inverter
output.
MRS | Output stop u pth' ignal to shut off the inverter output when stopping th 419
se this signal to shut off the inverter output when stopping the Input resistance 4.7
motor with an electromagnetic brake. KO
Use this signal to reset a fault output provided when a protective
L . . Voltage when
- function is activated. Turn ON the RES signal for 0.1 s or longer,
a . contacts are open:
c then turn it OFF.
~ | RES Reset L ) . . 21to 27 VDC 252
o In the initial setting, reset is set always-enabled. By setting Pr.75,
i} ) When contacts are
5 reset can be set enabled only at fault occurrence. The inverter o
o ] short-circuited: 4 to 6
recovers about 1 s after the reset is released. ADC
) ) The terminal 4 function is available only when the AU signal is m
Terminal 4 input
AU . turned ON. 391
selection ) . . . .
Turning the AU signal ON makes terminal 2 invalid.
Selection of automatic . . . .
When the CS signal is left ON, the inverter restarts automatically
restart after ) L . 511,
CS ) at power restoration. Note that restart setting is necessary for this
instantaneous power . o . L 517
) operation. In the initial setting, a restart is disabled.
failure
Contactinputcommon | Common terminal for the contact input terminal (sink logic),
(sink)=2 terminal FM.
Connect this terminal to the power supply common terminal of a
External transistor transistor output (open collector output) device, such as a
SD common (source)+3 programmable controller, in the source logic to avoid malfunction | ------ -
by undesirable current.
Common terminal for the 24 VDC power supply (terminal PC,
24 VVDC power supply )
terminal +24)
common .
Isolated from terminals 5 and SE.
Connect this terminal to the power supply common terminal of a
External transistor transistor output (open collector output) device, such as a Power supply voltage
common (sink)x2 programmable controller, in the sink logic to avoid malfunction by | range 19.2 to 28.8
PC undesirable currents. vDC 50
Contact input common . . . . Permissible load
Common terminal for contact input terminal (source logic).
(source)=3 current 100 mA
24 VDC power supply | Can be used as a 24 VDC 0.1 A power supply.
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8 i Rated Refer
= ?'mg‘;' Terminal name Terminal function description e to
2 1 specification page
10 VDC £0.4 V
10E When connecting the frequency setting potentiometer at an initial | Permissible load 391
Frequency setting status, connect it to the terminal 10. current 10 mA
power supply Change the input specifications of the terminal 2 using Pr.73 when | 5 VDC +0.5V
10 connecting it to the terminal 10E. Permissible load 391
current 10 mA
Inputting 0 to 5 VDC (or 0 to 10 V, 0 to 20 mA) provides the When voltage is
maximum output frequency at 5 V (10 V, 20 mA) and makes input | input:
9 Frequency setting and output proportional. Use Pr.73 to switch among input 0 to 5 Input resistance 10 301
(voltage) VDC (initial setting), 0 to 10 VDC, and 0 to 20 mA. Set the voltage/ | kQ +1 kQ
current input switch in the ON position to select current input (0 to | Maximum
20 mA). =1 permissible voltage
20 VvDC
2 When current is
§ Inputting 4 to 20 mADC (or 0 to 5V, 0 to 10 V) provides the input:
§‘ maximum output frequency at 20 mA and makes input and output | Input resistance 245
] proportional. This input signal is valid only when the AU signalis | B0
5 Frequency setting ON (terminal 2 input is invalid). Use Pr.267 to switch among input | Permissible
w4 - . . 391
(current) 4 to 20 mA (initial setting), 0 to 5 VDC, and 0 to 10 VDC. Setthe | Mmaximum current 30
voltage/current input switch in the OFF position to select voltage mA
input (0 to 5 V/0 to 10 V). 1 Use Pr.858 to switch terminal Voltage/current
. input switch &=
functions. switch2 — “i
switch1 7'54\1
@if@
. L . Input resistance 10
Inputting 0 to +5 VDC or 0 to +10 VDC adds this signal to terminal KO +1 KO
Frequency setting 2 or 4 frequency setting signal. Use Pr.73 to switch between input L
1 o o ) Permissible 391
auxiliary 0 to +5 VDC and 0 to +10 VDC (initial setting). Use Pr.868 to .
itch terminal functions maximum voltage
Wi .
s +20 VDG
5 Frequency setting Common terminal for frequency setting signal (terminal 2, 1 or 4) 301
common and analog output terminal AM, CA. Do not earth (ground).
Applicable PTC
thermistor
% 10 For receiving PTC thermistor outputs. specification
E 9 PTC thermistor input | When PTC thermistor is valid (Pr.561 = "9999"), the terminal 2 is | Overheat detection 322
é’ not available for frequency setting. resistance:
0.5 t0 30 kQ
(Set by Pr.561)
]
= Input voltage 23 to
% 3l For connecting a 24 V external power supply. P g
Q .c 24\ external power . . . 25.5VDC
T > +24 ) If a 24 V external power supply is connected, power is supplied to 56
c g supply input L . . o Input current 1.4 A or
o the control circuit while the main power circuit is OFF.
5 » less

*

Set Pr.73, Pr.267, and the voltage/current input switch correctly, then input an analog signal in accordance with the setting.

Applying a voltage with the voltage/current input switch ON (current input is selected) or a current with the switch OFF (voltage input is selected) could cause
component damage of the inverter or analog circuits of output devices. (For the details, refer to page 391.)

%%
w N

Sink logic is initially set for the FM-type inverter.
Source logic is initially set for the CA-type inverter.
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(2) Output signal

2 | Terminal i
= s Terminal name Terminal function description Rated specification to
e ymbol
page
1 changeover contact output that indicates that an
Al inverter's protective function has been activated and the
’ Relay output 1 (fault outputs are stopped. )
B1, ) L o Contact capacity 230 370
output) Fault: discontinuity across B and C (continuity across A
= | C1 o ) o VAC 0.3 A (power factor
) and C), Normal: continuity across Band C (discontinuity
o =0.4)
across A and C)
30 VDC 0.3 A
A2,
B2, Relay output 2 1 changeover contact output 370
C2
Switched to LOW when the inverter output frequency is
) equal to or higher than the starting frequency (initial
RUN Inverter running ) ) 370
value 0.5 Hz). Switched to HIGH during stop or DC
injection brake operation.
Switched to LOW when the
output frequency is within the set
frequency range +10% (initial Permissible load 24 VDC
SuU Up to frequency ) . ) 378
value). Switched to HIGH during (maximum 27 VDC) 0.1
acceleration/deceleration and at A
a stop. (The voltage drop is 2.8
Switched to LOW when stall V at maximum while the
5 prevention is activated by the stall signal is ON.)
§ oL Overload warning prevention function. Switched to LOW is when the open 342
é HIGH when stall prevention is Fault code (4 bits) collector output
§_ canceled. output. (Refer to transistor is ON
o Switched to LOW when an page 387.) (conducted).
IPE Instantaneous power instantaneous power failure HIGH is when the 511,
failure occurs or when the undervoltage transistor is OFF (not 523
protection is activated. conducted).
Switched to LOW when the
inverter output frequency is equal
) to or higher than the preset
FU Frequency detection ) 378
detection frequency, and to HIGH
when it is less than the preset
detection frequency.
Open collector output ) .
SE Common terminal for terminals RUN, SU, OL, IPF, FU | ------ -
common
) Permissible load current
Output item: 2 mA
For meter Output frequency 356
. — . For full scale
Outputs a selected monitored (initial setting)
2 |FM ) 1440 pulses/s
S item (such as output frequency) - - -
a | * ) ) This terminal can be | Maximum output pulse
among several monitored items.
NPN open . ) . used for open 50k pulses/s
The signal is not output during an . 315
collector output ) collector outputs by | Permissible load current
inverter reset. )
) ) ) setting Pr.291. 80 mA
The output signal is proportional -
] Output signal 0 to +10
to the magnitude of the .
) L VDC, Permissible load
corresponding monitoring item.
current 1 mA
AM Analog voltage output Use Pr.55, Pr.56, and Pr.866 to . 356
. ) (load impedance 10 kQ
o set full scales for the monitored Output item: .
o or more) Resolution 8
g output frequency, output current, | Output frequency bits
< and torque. (initial setting) -
Load impedance 200 Q
(Refer to page 356.)
CA to 450 Q
Analog current output ) 356
2 Output signal 0 to 20
mADC

*1  Terminal FM is provided in the FM-type inverter.
*2  Terminal CA is provided in the CA-type inverter.
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Communication

(©)

g | Terminal . . . o RRefor
= s Terminal name Terminal function description to
e ymbol
page
With the PU connector, communication can be made through RS-485. (For
connection on a 1:1 basis only)
+ Conforming standard: EIA-485 (RS-485)
— PU connector L . . 536
+ Transmission format: Multidrop link
© » Communication speed: 4800 to 115200 bps
gi + Overall length: 500 m
@ | @ | TXD+ . -
o S Inverter transmission terminal | 1he RS-485 terminals enables the communication by RS-485.
£ | TXD- - Conforming standard: EIA-485 (RS-485)
§ RXD+ | . inal + Transmission format: Multidrop link 538
g RXD- nverter reception termina » Communication speed: 300 to 115200 bps
() . .
X | SG Earthing (grounding) Overall length: 500 m
+ A connector (receptacle)
USB A connector + A USB memory device enables parameter 60
. dthe t functi * Interface: Conforms to
copies and the trace function.
.p. USB1.1 (USB2.0 full-
m * Mini B connector (receptacle) .
%} - ) speed compatible)
-} + Connected to a personal computer via USB o
. . » Transmission speed: 12
USB B connector to enable setting, monitoring, test Mb 60
S
operations of the inverter by FR P
Configurator2.
(4) Safety stop signal
. Refer
Terminal . . q el Pl
Symbol Terminal name Terminal function description Rated specification to
page
The terminals S1 and S2 are used for the safety stop input signal
Safety stop input for the safety relay module. The terminals S1 and S2 are used at
S1 (Channel 1) the same time (dual channel). Input resistance 4.7
Inverter output is shutoff by shortening/opening between kQ
terminals S1 and SIC, or between S2 and SIC. Input current 4 to 6
In the initial status, terminals S1 and S2 are shorted with the mADC (with 24 VDC
52 Safety stop input terminal PC by shorting wires. The terminal SIC is shorted with | input)
(Channel 2) the terminal SD. Remove the shorting wires and connect the
safety relay module when using the safety stop function.
Safety stop input terminal
SIC y stopine Common terminal for terminals S1and S2. =~ | -
common
Indicates the safety stop input signal status. .
Switched to LOW when the status is other than the internal Permissible load 57
L . . . D24 VDC (27 VDC at
safety circuit failure. Switched to HIGH during the internal safety )
S maximum), 0.1 A (The
circuit failure status. .
. ) ) voltage drop is 3.4 V
. (LOW is when the open collector output transistor is ON ) )
Safety monitor output ) . . at maximum while the
SO (conducted). HIGH is when the transistor is OFF (not . )
(open collector output) signal is ON.)
conducted).) .
o ) (The voltage drop is
Refer to the Safety stop function instruction manual (BCN- 34V at )
4V at maximum
A23228-001) when the signal is switched to HIGH while both . . .
. while the signal is
terminals S1 and S2 are open. (Please contact your sales ON)
representative for the manual.) '
Safety monitor output
SOC .y P Common terminal for terminal SO. —_
terminal common
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2.6.2 Control logic (sink/source) change

Change the control logic of input signals as necessary.

To change the control logic, change the jumper connector position on the control circuit board.

Connect the jumper connector to the connector pin of the desired control logic.

The control logic of input signals is initially set to the sink logic (SINK) for the FM type.

The control logic of input signals is initially set to the source logic (SOURCE) for the CA type.

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

g Jumper connector

For sink logic

REMARKS

* Make sure that the jumper connector is installed correctly.
» Never change the control logic while power is ON.
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(1) Sink logic and source logic

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

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

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

Sink logic

Current Sink

connector

r/‘

DC input (sink type)
<Example: QX40>

SE; © @ TB17
R e F-------- F-®-----

/\J 24VDC b

---»-- Current flow

B R

» When using an external power supply for transistor output

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

Source logic
PC
| 1
Current
—
o STF Source
— I:—éj connector
e 4
— |
/STR = pt——
~v

s

DC input (source type)
| <Example: QX80>

I
o
! |RUN
T

P I L

'
'
|

4
'
'
'
’

PR

---»-- Current flow

Sink logic

Use the terminal PC as a common terminal, and perform
wiring as shown below. (Do not connect terminal SD of the
inverter with the terminal 0 V of the external power supply.
When using terminals PC-SD as a 24 VDC power supply, do
not install an external power supply in parallel with the
inverter. Doing so may cause a malfunction in the inverter
due to undesirable currents.)

' Q40P type transistor | [ Inverter _g
output unit " = J_
|TB1 STF | y 24VDC
K] L 1)

[

|
|
Ke
|
|

I
L| Constant || TB17;-_—-J;-» ......
It | 1
o |7 T
| |

---~-- Current flow

Source logic

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

[ QY80 type transistor
output unit

|
|

] |

I ‘\__..-E. ..... ) SR % (SD)
! ﬁi iTBZ !STF}' T ";

’ Constant :\ _____ '_<___\ . _i

' Gioat | Fese 1TB17 ‘§| '

[ | TB18I§§iSD 5

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

(1) Control circuit terminal layout

*1
[2][ 5] 4 ][ 1][FIC|+24[SD] So]SOC|SD]SIC|[S1][S2][PC]

(AM][ 5 ][10E][10][SE]|[SE[RUN[SUJIPF][OL][FU] [PC|RL][RM]RH][RT|AUJSTPIMRSIRES|SDISDISTFISTRIJOG|CS]
%2

*]1  This terminal operates as the terminal FM for the FM type, and as the terminal CA for the CA type.
*2  Represents the terminal STOP.

(2) Wiring method

® Power supply connection

For the control circuit wiring, strip off the sheath of a cable, and use it with a blade terminal. For a single wire, strip off the
sheath of the wire and apply directly.
Insert the blade terminal or the single wire into a socket of the terminal.

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

Wire the stripped cable after twisting it to prevent it from becoming loose. In addition, do not solder it.
Cable stripping size

=— f

2) Crimp the blade terminal.
Insert wires to a blade terminal, and check that the wires come out for about 0 to 0.5 mm from a sleeve.
Check the condition of the blade terminal after crimping. Do not use a blade terminal of which the crimping is inappropriate,

or the face is damaged.

¥z — Crumpled tip

Unstranded
wires

Wires are not inserted

Damaged into the sleeve

+ Blade terminals commercially available (as of February 2012)
Phoenix Contact Co., Ltd.

5 Blade terminal model Crimping tool
Sl e () With insulation sleeve Without insulation sleeve For UL wire=1 name
0.3 Al 0,5-10WH - -
0.5 Al 0,5-10WH - Al 0,5-10WH-GB
0.75 Al 0,75-10GY A 0,75-10 Al 0,75-10GY-GB
1 Al 1-10RD A 1-10 Al 1-10RD/1000GB CRIMPFOX 6
1.25,1.5 Al 1,5-10BK A 1,5-10 Al 1,5-10BK/1000GB:x2
0.75 (for two wires) AI-TWIN 2 x 0,75-10GY - -

*1 A blade terminal with an insulation sleeve compatible with the MTW wire which has a thick wire insulation.
*2  Applicable for the terminal A1, B1, C1, A2, B2, C2.

NICHIFU Co.,Ltd.

. . Crimping tool
Cable gauge (mm?) | Blade terminal product number | Insulation product number
product number
0.3t00.75 BT 0.75-11 VC 0.75 NH 69
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3) Insert the wires into a socket.

When using a single wire or stranded wires without a blade terminal, push the
open/close button all the way down with a flathead screwdriver, and insert the
wire.

* When using stranded wires without a blade terminal, twist enough to avoid short circuit with a nearby terminals or wires.
» Place the flathead screwdriver vertical to the open/close button. In case the blade tip slips, it may cause an inverter damage or injury.

® Wire removal
Pull the wire while pushing the open/close button all

the way down firmly with a flathead screwdriver. REMARKS

+ Pulling out the wire forcefully without pushing the open/close button all
the way down may damage the terminal block.

+ Use a small flathead screwdriver (tip thickness: 0.4 mm/tip width: 2.5
mm).
If a flathead screwdriver with a narrow tip is used, terminal block may
be damaged.
Commercially available products (as of February 2012)

Name MOde| Mlanufacture
river oenix Contact Co., Ltd
0- 0,4 X 2,5

* Place the flathead screwdriver vertical to the open/close button. In case

the blade tip slips, it may cause an inverter damage or injury.

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

*]
*2

Terminals SD (sink logic), PC (source logic), 5, and SE are common terminals (0V) for I/O signals. (All common terminals
are isolated from each other.) Do not earth (ground) these terminals. Avoid connecting the terminal SD (sink logic) with 5,
the terminal PC (source logic) with 5, and the terminal SE with 5.

In the sink logic, terminal SD is a common terminal for the contact input terminals (STF, STR, STOP, RH, RM, RL, JOG, RT,
MRS, RES, AU, CS) and the pulse train output terminal (FM=1). The open collector circuit is isolated from the internal
control circuit by photocoupler.

In the source logic, terminal PC is a common terminal for the contact input terminals (STF, STR, STOP, RH, RM, RL, JOG,
RT, MRS, RES, AU, CS). The open collector circuit is isolated from the internal control circuit by photocoupler.

Terminal 5 is a common terminal for the frequency setting terminals (2, 1 or 4) and the analog output terminals (AM, CAx2).
It should be protected from external noise using a shielded or twisted cable.

Terminal SE is a common terminal for the open collector output terminals (RUN, SU, OL, IPF, FU). The contact input circuit
is isolated from the internal control circuit by photocoupler.

Terminal FM is provided in the FM-type inverter.
Terminal CA is provided in the CA-type inverter.
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(4) Signal inputs by contactless switches

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

+24\ . Inverter

Y
| PC l
NG ! +24V
|

STF, etc
Inverter
SD
External signal input using transistor External signal input using transistor
(sink logic) (source logic)

2.6.4 Wiring precautions

« ltis recommended to use a cable of 0.75 mm? for the connection to the control circuit terminals.
» The wiring length should be 30 m (200 m for the terminal FM) at the maximum.

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

» To suppress EMI, use shielded or twisted cables for the control circuit terminals
and run them away from the main and power circuits (including the 200 V relay Micro signal contacts Twin contacts

sequence circuit). For the cables connected to the control circuit terminals,
connect their shields to the common terminal of the connected control circuit terminal. When connecting an external power
supply to the terminal PC, however, connect the shield of the power supply cable to the negative side of the external power
supply. Do not directly earth (ground) the shield to the enclosure, etc.

» Do not apply a voltage to the contact input terminals (STF, etc.) of the control circuit.

» Always apply a voltage to the fault output terminals (A1, B1, C1, A2, B2, C2) via a relay coil, lamp, etc.

» For the FR-A820-03160(55K) or higher and FR-A840-02160(75K) or higher, separate the wiring of the control circuit away
from the wiring of the main circuit.
Make cuts in rubber bush of the inverter side and lead the wires through.

<Wiring example>

Rubber bush
(viewed from inside)

o o

Make cuts along the lines on
the inside with a cutter knife
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2.6.5 When using separate power supplies for the
control circuit and the main circuit

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

Do not connect the power cable to incorrect terminals. Doing so may damage the
inverter.

Remove the jumper

®FR-A820-00250(3.7K) or lower, FR-A840-00126(3.7K) or lower

(1) Remove the upper screws.

(2) Remove the lower screws.

(3) Remove the jumper.

(4) Connect the separate power
supply cable for the control
circuit to the lower terminals

(R1/L11, S1/L21).

S1/L21

®FR-A820-00340(5.5K) to FR-A820-00630(11K), FR-A840-00170(5.5K) to FR-A840-00380(15K)

(1) Remove the upper screws.

(2) Remove the lower screws.

(3) Remove the jumper.

(4) Connect the separate power supply
cable for the control circuit to the
upper terminals (R1/L11, S1/L21).

;;;/

ain circuit terminal block
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®FR-A820-00770(15K) or higher, FR-A840-00470(18.5K) or higher

(1) Remove the upper screws.
(2) Remove the lower screws. R1/g1 g%ower Sllgl)pl /
H 11| terminal bloc
(3) Pull the jumper toward you to for the control circuit B '
remove. Fovtvr?r supflyI tgrmlr:al block
or the control circul
(4) Connect the separate power |R/H|S/L2|T/L3| s RJLA1
supply cable for the control -
circuit to the upper terminals RV '
MG VT

(R1/L11, S1/L21).

Main power supply

Power supply

FR-A820-00770(15K)
to 01250(22K)

FR-A840-00470(18 5K), FR-A820-01540(30K) FR-A820-01870(37K) or higher
00620(22K) FR-A840-00770(30K) FR-A840-00930(37K) or higher
o [ %

§ED

terminal block for
the control circuit

REMARKS

side of the MC.

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

» When using separate power supplies, always remove the jumpers across terminals R/L1 and R1/L11 and across S/L2 and S1/L21. The
inverter may be damaged if the jumpers are not removed.
» The voltage should be the same as that of the main control circuit when the control circuit power is supplied from other than the input

FR-A840-00470(18.5K) or higher

Inverter Power supply capacity
FR-A820-00630(11K) or lower
60 VA
FR-A840-00380(15K) or lower
FR-A820-00770(15K) or higher
80 VA

« If the main circuit power is switched OFF (for 0.1 s or more) then ON again, the inverter is reset and a fault output will not be held.
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2.6.6 When supplying 24 V external power to the
control circuit

Connect a 24 V external power supply across terminals +24 and SD. Connecting a 24 V external power supply enables
I/0 terminal ON/OFF operation, operation panel displays, control functions, and communication during communication
operation even at power-OFF of inverter's main circuit power supply. When the main circuit power supply is turned ON,
the power supply source changes from the 24 V external power supply to the main circuit power supply.

(1) Specification of the applicable 24 V external power supply

Item Rated specification
Input voltage 23t025.5VDC
Input current 1.4 Aorless

Commercially available products (as of October 2013)
Model Manufacturer

S8JX-N05024C =1
Specifications: Capacity 50 W, output voltage (DC) 24 V, output current 2.1 A
Installation method: Front installation with cover

or OMRON Corporation
S8VS-06024 =1

Specifications: Capacity 60W, output voltage (DC) 24 V, output current 2.5A
Installation method: DIN rail installation

1 For the latest information about OMRON power supply, contact OMRON corporation.

(2) Starting and stopping the 24 V external power supply operation
» Supplying 24 V external power while the main circuit power is OFF starts the 24 V external power supply operation.
Likewise, turning OFF the main circuit power while supplying 24 V external power starts the 24 V external power supply
operation.
» Turning ON the main circuit power stops the 24 V external power supply operation and enables the normal operation.

REMARKS
* When the 24 V external power is supplied while the main circuit power supply is OFF, the inverter operation is disabled.
* In the initial setting, when the main power supply is turned ON during the 24 V external power supply operation, a reset is performed in

the inverter, then the power supply changes to the main circuit power supply. (The reset can be disabled using Pr.30. (Refer to page
593))

(3) Confirming the 24 V external power supply input
 During the 24 V external power supply operation, "EV" flickers on the operation panel. The alarm lamp also flickers. Thus,
the 24 V external power supply operation can be confirmed even when the operation panel is removed.

Flickering

Flickering

+ During the 24 V external power supply operation, the 24 V external power supply operation signal (EV) is output. To use
the EV signal, set "68 (positive logic) or 168 (negative logic)" in one of Pr.190 to Pr.196 (output terminal function
selection) to assign function to an output terminal.
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(4) Operation while the 24 V external power is supplied
* Faults history and parameters can be read and parameters can be written (when the parameter write from the operation
panel is enabled) using the operation panel keys.
The safety stop function is invalid during the 24 V external power supply operation.
During the 24 V external power supply operation, monitored items and signals related to inputs to main circuit power

supply, such as output current, converter output voltage, and IPF signal, are invalid.
The faults, which have occurred when the main circuit power supply is ON, continue to be output after the power supply is
changed to the 24 V external power supply. Perform the inverter reset or turn OFF then ON the power to reset the faults.

* The retry function is invalid for all faults during the 24 V external power supply.

« If the power supply changes from the main circuit power supply to the 24 V external power supply while measuring the
main circuit capacitor's life, the measurement completes after the power supply changes back to the main circuit power
supply (Pr.259 ="3").

* The output data is retained when "1 or 11" is set in Pr.495 Remote output selection.

REMARKS

* Inrush current equal to or higher than the 24 V external power supply specification may flow at power-ON. Confirm that the power
supply and other devices are not affected by the inrush current and the voltage drop caused by it. Depending on the power supply, the
inrush current protection may be activated to disable the power supply. Select the power supply and capacity carefully.

* When the wiring length between the external power supply and the inverter is long, the voltage often drops. Select the appropriate wiring
size and length to keep the voltage in the rated input voltage range.

* In a serial connection of several inverters, the current increases when it flows through the inverter wiring near the power supply. The
increase of the current causes voltage to drop further. When connecting different inverters to different power supplies, use the inverters
after confirming that the input voltage of each inverter is within the rated input voltage range. Depending on the power supply, the inrush
current protection may be activated to disable the power supply. Select the power supply and capacity carefully.

» "E.SAF or E.P24" may appear when the start-up time of the 24 V power supply is too long (less than 1.5 V/s) in the 24 V external power
supply operation.

« "E.P24" may appear when the 24 V external power supply input voltage is low. Check the external power supply input.

» Do not touch the control circuit terminal block (circuit board) during the 24 V power supply operation (when conducted). Otherwise you may
get an electric shock or burn.

2.6.7 Safety stop function

(1) Function description

The terminals related to the safety stop function are shown below.

Terminal . . o
Terminal function description

symbol

S1 x1 For input of the safety stop channel 1. Between S1 and SIC, S2 and SIC
Open: In safety stop mode
S2 #1 For input of the safety stop channel 2. Short: Other than the safety stop mode.
SIC =1 Common terminal for S1 and S2.
SO Outputs when an alarm or failure is detected. OFF: Internal safety circuit failures2
The signal is output when no internal safety circuit failure=2 exists. ON: No internal safety circuit failure=2
SOC Open collector output (terminal SO) common
*1  In the initial status, terminals S1 and PC, S2 and PC, and SIC and SD are respectively shorted with shorting wires. To use the safety stop function, remove

all the shortening wires, and then connect to the safety relay module as shown in the following connection diagram.
2 Atan internal safety circuit failure, the operation panel displays one of the faults shown on the next page.

» Use the terminal SO to output a fault and to prevent restarting of the inverter. The signal cannot be used as safety stop input terminal to
other devices.
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(2) Connection diagram

To prevent automatic restart after a fault occurrence, connect the reset button of a safety relay module or a safety
programmable controller across the terminals SO and SOC. The reset button acts as the feedback input for the safety relay
module or the safety programmable controller.

Pr.178="60 (initial value)" e
Pr.179="25"
FR-A800 RIL1

SOJ Logic <I[] <|[] ZK
oo R | | P
— H >
oy <|[I_ — H >{ IGBTs
PC | Fuse [l B G_ate ] the K -
\ cPU ASIC —Driver —Driver|-|
ReseTL |2avoc | ] B N
T el o[
G —‘ >—
Emergency 4{]
stop button {]l}
L

Safety relay module
| Safety programmable controller

W
(3) Safety stop function operation
Input Input signal Internal safety Output signal | ” i tat
nverter running status
power | S1-SIC | S2-SIC circuit failure =1 SO 3 4
OFF - - - OFF Output shutoff (Safe state)
Without ON Drive enabled
Short | Short thod ad
With OFF Output shutoff (Safe state)
Without =2 ON Output shutoff (Safe state)
ON Open Open -
With OFF Output shutoff (Safe state)
Short Open N/A OFF Output shutoff (Safe state)
Open Short N/A OFF Output shutoff (Safe state)
N/A denotes a condition where circuit fault does not apply.
1 Atan internal safety circuit failure, the operation panel displays one of the faults shown in (4).
2 SAs displayed when both of the S1 and S2 signals are in open status and no internal safety circuit failure exists.
*3  ON: Transistor used for an open collector output is conducted.
OFF: Transistor used for an open collector output is not conducted.
(4) Internal safety circuit failure
At an internal safety circuit failure, the terminal SO turns OFF.
The following faults can cause the internal safety circuit failure (terminal SO - OFF).
Operation panel Operation panel
Fault record . Fault record .
indication indication
Option fault E.OPT Overspeed occurrence E.OS
Communication option fault E.OP1 Speed deviation excess detection E.OSD
Parameter storage device fault E.PE Signal loss detection E.ECT
Retry count excess E.RET Excessive position fault E.OD
Parameter storage device fault E.PE2 Brake sequence fault E.MB1 to E.MB7
Operation panel power supply short circuit ECTE Encoder phase fault E.EP
RS-485 terminals power supply short circuit ' E.CPU
CPU fault
24 VDC power fault E.P24 E5toE.7
Safety circuit fault E.SAF Internal circuit fault E.13

For more details, refer to the Safety stop function instruction manual (BCN-A23228-001). (Find a PDF copy of this manual in
the CD-ROM enclosed with the product.
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2.7 Communication connectors and terminals

2.7.1 PU connector

(1) Mounting the operation panel (FR-DU08) or parameter unit (FR-PU07) on the enclosure surface

» Having an operation panel (FR-DUO08) or a parameter unit (FR-PUO7) on the enclosure surface is convenient. With a
connection cable, the operation panel (FR-DU08) or the parameter unit (FR-PUO7) can be mounted to the enclosure
surface and connected to the inverter.

Use the option FR-CBZ2[ ], or connectors and cables available on the market.
(To mount the operation panel (FR-DUO08), the optional connector (FR-ADP) is required.)
Securely insert one end of the connection cable until the stoppers are fixed.

Parameter unit connection cable ——
(FR-CB2[ ])(option)

Cocccooooo

Parameter unit (FR-PUQ7)
(option) Operation panel(FR-DU08)

|

\
T

B}

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

REMARKS

» Refer to the following table when fabricating the cable on the user side. Keep the total cable length within 20 m.
» Commercially available products (as of February 2012)

Name Model Manufacturer
o SGLPEV-T (Cat5e/300 m) . L .
Communication cable 2AAWG x 4P Mitsubishi Cable Industries, Ltd.
RJ-45 connector 5-554720-3 Tyco Electronics

(2) Communication operation

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

Communication can be performed with the Mitsubishi inverter protocol (computer link operation).
For the details, refer to page 536.
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2.7.2 USB connector

| USB host
1114 | (A connector)
== Communication status indicator (LED)

1l L UsB device

(Mini B connector)

Place a flathead screwdriver,
etc. in a slot and push up the
cover to open.

(1) USB host communication

Interface Conforms to USB1.1
Transmission speed 12 Mbps
Wiring length Maximum 5 m
Connector USB A connector (receptacle)
Format FAT32
Compatible - - -
Capacity 1 GB or more (used in the recorder mode of the trace function)
USB memory - - :
Encryption function Not available

« Different inverter data can be saved in a USB memory device.
The USB host communication enables the following functions.

Refer to

Function Description
page

» Copies the parameter setting from the inverter to the USB memory device. A maximum of 99 parameter
setting files can be saved in a USB memory device.

* The parameter setting data copied in the USB memory device can be copied to other inverters. This

Parameter copy function is useful in backing up the parameter setting or for sharing the parameter setting among 612
multiple inverters.

» The parameter setting file can be copied onto a personal computer from the USB memory device and
edited using FR Configurator2.

» The monitored data and output status of the signals can be saved in a USB memory device.

Trace 529

» The saved data can be imported to FR Configurator2 to diagnose the operating status of the inverter.

+ This function copies the PLC function project data to a USB memory device when the PLC function is
used.

» The PLC function project data copied in the USB memory device can be copied to other inverters. 527

» This function is useful in backing up the parameter setting and for allowing multiple inverters to operate

PLC function data
copy

by the same sequence programs.

« When the inverter recognizes the USB memory device without any problem, |_{"= k.- is briefly displayed on the

operation panel.
+ When the USB memory device is removed, |_{ |- - is briefly displayed on the operation panel.

» The operating status of the USB host can be checked on the LED display of the inverter.

LED display status Operating status
OFF No USB connection.
ON The communication is established between the inverter and the USB device.
Flickering rapidly The USB memory device is being accessed. (Do not remove the USB memory device.)
Flickering slowly Error in the USB connection.

* When a device such as a USB battery charger is connected to the USB connector and an excessive current (500 mA or

more) flows, USB host error |_{ (UF warning) is displayed on the operation panel.

* When the UF warning appears, the USB error can be canceled by removing the USB device and setting Pr.1049 = "1".
(The UF warning can also be canceled by resetting the inverter power or resetting with the RES signal.)

» Do not connect devices other than a USB memory device to the inverter.
+ If a USB device is connected to the inverter via a USB hub, the inverter cannot recognize the USB memory device properly.
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(2) USB device communication

The inverter can be connected to a personal computer with a USB (Ver. 1.1) cable.
Parameter setting and monitoring can be performed by FR Configurator2.

Interface Conforms to USB1.1
Transmission speed | 12 Mbps
Wiring length Maximum 5 m
Connector USB mini B connector (receptacle)
Power supply Self-powered

I + For the details of FR Configurator2, refer to the Instruction Manual of FR Configurator2.

2.7.3 RS-485 terminal block

(1) Communication operation

Conforming standard | EIA-485 (RS-485)
Transmission format | Multidrop link
Communication speed | maximum 115200 bps
Overall length 500 m
Connection cable Twisted pair cable (4 pairs)

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

Communication can be performed with the Mitsubishi inverter protocol (computer link operation) and Modbus-RTU
protocol.

For the details, refer to page 538.

Terminating resistor switch

Initially-set to "OPEN".

Set only the terminating resistor switch of
the remotest inverter to the "100Q" position.

P5S SG SDA1 SDB1 RDA1 RDB1
(VCC)  (GND) (TXD1+) (TXD1-) (RXD1+) (RXD1-)

OPEN|

\VCC GND _ +TXD - + RXD -

———

100Q | |vcc GND +TXD-  +RXD-

P5S SG SDA2 SDB2 RDA2 RDB2
(VCC)  (GND) (TXD2+) (TXD2-) (RXD2+) (RXD2-)
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2.8 Connection of motor with encoder (vector
control)

Using an encoder-equipped motor together with the plug-in option FR-A8AP enables speed, torque, and positioning control
operations under orientation control, encoder feedback control, and full-scale vector control.
(1) Appearance and parts name of FR-A8AP

Front view (a) Rear view
I __Cl)

. Y v
Terminal layout @ —>0 O O« (@)
(d)*ﬁﬁ—m)
) —> =

sw2

Tl olx|e|olz
SEREEE

RN PIN and PO (C)
are not used.

sssesls| | (e) |8
EENEEEm @—>0 o O« (@)
=N * N AN
(a)
o Refer to
Symbol Name Description
page
Mounting hole Used for installation to the inverter. —
b Terminal block Connected with the encoder. 65
Encoder type selection switch ) ) o !
c (SW3) Switches the encoder type (differential line driver/complementary). | 63
d CONZ2 connector Not used. —
Terminating resistor selection ) ) L .
e ) Switches ON or OFF the internal terminating resistor. 63
switch (SW1)
Switch for manufacturer Do not change from the initially-set status. (Switches 1 and 2 are
f setting (SW2) OFF [7.) o
g Connector Connected to the option connector of the inverter. 14
h LED for manufacturer check Not used. —
(2) Terminals of the FR-A8AP
Terminal 5 L.
Terminal name Description
symbol
PA1 Encoder A-phase signal input terminal
PA2 Encoder A-phase inverse signal input terminal
PB1 Encoder B-phase signal input terminal . )
- - - - A-, B- and Z-phase signals are input from the encoder.
PB2 Encoder B-phase inverse signal input terminal
Pz1 Encoder Z-phase signal input terminal
Pz2 Encoder Z-phase inverse signal input terminal
PG Encoder power supply (positive side) input Input terminal for the encoder power supply.
terminal Connect the external power supply (5 V, 12V, 15V, 24 V) and the encoder
power cable. When the encoder output is the differential line driver type, only
SD Encoder power supply ground terminal 5V can be input. Make the voltage of the external power supply same as the
encoder output voltage. (Check the encoder specification.)
PIN Not used.
PO

* When the encoder's output voltage differs from its input power supply voltage, the signal loss detection (E.ECT) may occur.
* Incorrect wiring or faulty setting to the encoder will cause a fault such as an overcurrent (E.OC[ ]) and an inverter overload (E.THT).
Correctly perform the encoder wiring and setting.
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(3) Switches of the FR-A8AP Diff ial I
. ) —\-’o "\ |. erer.mg. ine
» Encoder type selection switch (SW3) driver (initial status)
Selects either the differential line driver or complementary setting. :
It is initially set to the differential line driver. Switch its position according to the
output circuit.

Complementary

=]

» Terminating resistor selection switch (SW1) Internal terminating

Selects ON/OFF of the internal terminating resistor. resistor-ON
Set the switch to ON (initial status) when an encoder output type is differential (ingii status)
line driver, and set to OFF when complementary. iiﬁi
ON: with internal terminating resistor (initial status) RIS

OFF: without internal terminating resistor

Internal terminating
resistor-OFF

o=
gggg
+ Set all switches to the same setting (ON/OFF).

» Set the switch "OFF" when sharing an encoder with another unit (NC (computerized numerical controller), etc.) having a terminating
resistor under the differential line driver setting.

» Motor and switch setting

Motor Encoder type selection Terminating resistor Power supply
switch (SW3) selection switch (SW1) | specification2
Mitsubishi standard motor with encoder SF-JR Differential ON 5V
Mitsubishi high-efficiency motor with SF-HR Differential ON 5V
encoder Other *1 *1 *1
Mitsubishi constant-torque motor with SF-JRCA Differential ON SV
SF-HRCA Differential ON 5V
encoder
Other *1 *1 *1
Vector control dedicated motor SF-V5RU Complementary OFF 12V
Other manufacturer's motor with encoder 1 1 #1

x]1  Set according to the motor (encoder).
x2  Prepare an encoder's power supply (5 V/12 V/15 V/24 V) according to the encoder's output voltage. When the encoder output is the differential line driver
type, only 5 V can be input.

I * The SW2 switch is for manufacturer setting. Do not change the setting.

» Encoder specification

Item Encoder for SF-JR Encoder for SF-V5RU
Resolution 1024 pulses/rev 2048 pulses/rev
Power supply voltage | 5 VDC +10% 12 VDC £10%
Current consumption | 150 mA 150 mA
) A, B phases (90° phase shift) A, B phases (90° phase shift)
Output signal form
Z phase: 1 pulse/rev Z phase: 1 pulse/rev
Output circuit Differential line driver 74LS113 equivalent | Complementary
H level: 2.4 V or more H level: (Power supply for encoder-3 V) or more
Output voltage
L level: 0.5V or less L level: 3V or less

INSTALLATION AND WIRING || 63



Connection of motor with encoder (vector control)

(4) Encoder cable

SF-JR/HR/JRCA/HRCA with encoder SF-V5RU, SF-THY
F-DPEVSB 12Px 0_2mm2 D/MS3057-12A F-DPEVSB 12Px0.2 mm2 D/MS3057-12A
= Approx. 140 mm/ | e Approx. 140 mm |
Earthcable / E [ - Earth cable E
rd A =
*] 60mm| * 60mm " H
{ D/MS3106B20-29S L D/MS3106B20-29S
Model Length L (m) * AP clip for earthing Model Length L (m)
FR-JCBL5 5 (grounding) a shielded FR-V7CBL5 5
FR-JCBL15 15 cable is provided. FR-V7CBL15 15
FR-JCBL30 30 FR-V7CBL30 30
FR-A800 FR-A800
(FR-A8AP) PLG (FR-A8AP) PLG
PA1 L |( L] C PA1 T T |( T T A
PA2 ) 7 ) R PA2 1 7 B
PB1— — A PB1 f C
PB2 — ’ N pB2| ' 7 ——D
PZ{———f———|B . PZ1 ——F
pPz2 ™ ” ™ P Positioning keyway Pz2| . 7 TG Positioning keyway
[ [ [ 1 | 1
[ 4 [ [} 7 [}
[ [ 1 1
PG T ™ H PG TS
SD (o % ™ K SD[—, % IR
L [} 1 1
[ [ 1 1
" . ' 1 1
[ R D/MS3106B20-29S o . '3/<M$310%Bf20-29$_ y
- - = (As viewed from wiring side) adr i S ~ (As viewed from wiring side)
<2 mm? 2mm

1 As the terminal block of the FR-A8AP is an insertion type, cables need to be treated. (Refer to the following description.)

» When using an encoder cable (FR-JCBL, FR-V5CBL, etc.) dedicated to the conventional motor, cut the crimping terminal of
the encoder cable and strip its sheath to make its cable wires loose.
Also, treat the shielding wires of the shielded twisted pair cable to ensure that they will not contact conductive areas.
Wire the stripped cable after twisting it to prevent it from becoming loose. In addition, do not solder it.

Cable stripping size x x
S —
5mm (0.2 inches)

REMARKS
Information on blade terminals
Commercially available products (as of February 2012)
* Phoenix Contact Co., Ltd.

Terminal screw | Cable gauge

Blade terminal model

Crimping tool

size (mmz) With insulation sleeve

Without insulation sleeve name

M2 0.3,0.5 Al 0,5-6WH

A0,5-6

CRIMPFOX 6

* NICHIFU Co.,Ltd.

Terminal screw | Cable gauge Blade terminal product . Crimping tool
. Insulation product number
size (mm?) number product number
M2 0.31t00.75 BT 0.75-7 VC 0.75 NH 69

When using a blade terminal (without insulation sleeve), take caution
that the twisted wires do not come out.
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» Connection terminal compatibility table

Motor SF-V5RU, SF-THY SF-JR/HR/JRCA/HRCA (with encoder)
Encoder cable FR-V7CBL FR-JCBL

PA1 PA PA
PA2 Do not connect anything to this. PAR
PB1 PB PB

FR-ABAP terminal PB2 Do not connect anything to this. PBR
Pz1 Pz Pz
Pz2 Do not connect anything to this. PZR
PG PG 5E
SD SD AG2

(5) Wiring example
» Speed control

Vector control dedicated motor

Standard motor with encoder (SF-JR), 5 V differential line driver
(SF-V5RU, SF-THY), 12 V complementary

SF-JR motor
with encoder
UL- — - —

Three-phase —i-x

AC power H:</_7+c,
supply ——x_i—t——s :

Forward rotation start
Reverse rotation start ()STR!

OSD

Thermal

Extenal PC protector
Ju

O
thermal ~ RH(OH),
relay input *8 SD

Contact input common

Frequency command Differential - 4

Frequency setting
potentiometer

! resistor ON

Torque limit +)
command(_)
(x10V) o

Terminating
resistor

"3 12VDC power
(-) supply s

» Torque control

Vector control dedicated motor
(SF-V5RU, SF-THY), 12 V complementary

Standard motor with encoder (SF-JR), 5 V differential line driver

SF-JR motor
MccB. . - Mc | with encoder __
Three-phase —X_—+—i—o U

AC power —:)</—§+o :
supply —X_i—— :

Forward rotation start

Reverse rotation start
Thermal

Extemnal PC protector
I

O
thermal  RH(OH)
relay input*8  SD,

Contact input common

| N
"""" 1 PA2
Speed limit command O
Frequency setting PB1,
potentiometer PB2
12W1kQ

Differential Pz1

Terminating
Torque command (+) >»——+—— resistor ON

=

Terminating
resistor
N - - —
= 3 12VDC power
+) 1,&)_supply s
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« Position control

Vector control dedicated motor (SF-V5RU, SF-THY), 12 V complementary

| Reverse stroke end
I

FR-A8AP
PA1

Pre-excitation/servo on

PA2

|
1
|
1
|
1
|
1
| CLEAR ()
1
|
1
|
1
|
1
|
1

MccB  MC_ OCR SF-V5RU, SF-THY
*7 . H . H I A T T
Three-phase _5_)</' T B FAN
ACpowersupply _ + =% + +=% .+ C
Positioning unit _MccB  MC_ e e
MELSEQ-Q QD75P1 Three-phase __. [ RILT  Invert U
————— 7 ACpower ~ e 1 o S/L2 nverter v
supply X o TIL3 w
FLS —X Ko ©)
RLS : tenesed R &)
DOG % - External thermal protector PC () ~ ) ;p;::ﬂ ]
STOP - relay input «8 RH(OH) G1 ras
I
Forward stroke end OSTF e §P_

Clear signal
Pulse train CLR PB1 Q
PULSEF O JOG 10 PB2
Si ignal i
PULSER O gn Sgna NP + ! Differential
C') 24VD9 power supply ! line driver pz1 O
CLEAR COM | PC ,
[ 1 pPz2 O
PU;—sE ggm 2 éomp\ementary PG
1 Terminating
COME Preparation ready signal vl
READY P Y Sig RDY *11: ON E—
] , 12vDC
-1 : H*“ power supply 5
| OFF

Torque limit command (+) T

(#10V) ()

1 The pin number differs according to the encoder used.
Speed, control, torque control, and position control by pulse train input are available with or without the Z-phase being
connected.
*2  Connect the encoder so that there is no looseness between the motor and motor shaft. Speed ratio must be 1:1.
*3  Earth (ground) the shield of the encoder cable to the enclosure using a tool such as a P-clip. (Refer to page 67.)
*4  For the complementary, set the terminating resistor selection switch to OFF position. (Refer to page 63.)
x5 A separate power supply of 5 V/12 V/15 V/24 V is necessary according to the encoder power specification.
When the encoder output is the differential line driver type, only 5 V can be input.
Make the voltage of the external power supply the same as the encoder output voltage, and connect the external power supply
across PG and SD.
*6  For terminal compatibility of the FR-JCBL, FR-V7CBL, and FR-A8AP, refer to page 65.
*7  For the fan of the 7.5 kW or lower dedicated motor, the power supply is single phase. (200 V/50 Hz, 200 to 230 V/60 Hz)
*8  Connect the recommended 2W1kQ resistor between the terminal PC and OH. (Recommended product: MOS2C102J 2W1kQ
by KOA Corporation)
Insert the input line and the resistor to a 2-wire blade terminal, and connect the blade terminal to the terminal OH. (For the
recommended 2-wire blade terminals, refer to page 51.)
Insulate the lead wire of the resistor, for example by applying a contraction tube, and shape the wires so that the resistor and its
lead wire will not touch other cables. Caulk the lead wire securely together with the thermal protector input line using a 2-wire
blade terminal. (Do not subject the lead wire's bottom area to an excessive pressure.)
To use a terminal as the terminal OH, assign the OH (external thermal O/L relay input) signal to an input terminal. (Set "7" in
any of Pr.178 to Pr.189. For details, refer to page 416.)
When OH signal is assigned to terminal RH
(Pr.182 = “7")
2-wire blade terminal
To thermal protector
Resistor (2 W1kQ)
Insulate
9 Assign the function using Pr.178 to Pr.184, Pr.187 to Pr.189 (input

terminal function selection).

*10  When position control is selected, terminal JOG function is invalid and simple position pulse train input terminal becomes valid.

*11

Assign the function using Pr.190 to Pr.194 (output terminal function selection).

66 | INSTALLATION AND WIRING




Connection of motor with encoder (vector control)

(6) Instructions for encoder cable wiring

+ Use shielded twisted pair cables (0.2 mm? or larger) to connect the FR-A8AP. For the wiring to the terminals PG and SD, use
several cables in parallel or use a thick cable, according to the wiring length.
To protect the cables from noise, run them away from any source of noise (such as the main circuit and power supply voltage).

Example of parallel connection
with two cables
(with complementary encoder output)

FR-A800
(FR-ABAP) Encoder
NN - - - 7 - = N
PA1 f —A
PA2| ! 7 ——B
FB1 T f —C
FB2| ' 7 ——D
PZ1— { T F
PZ2| | 7 G
| | 1
1 7 1
I ! I '
| P |
PG f T S
SDf—+ 7 ——R
J=,-_‘ 2 mm? —

Wiring length Parallel connection Larger-size cable
Within 10 m At least two cables in parallel 0.4 mm? or larger
Within 20 m At least four cables in parallel Cable gauge 0.2 mm? 0.75 mm? or larger

Within 100 m- At least six cables in parallel 1.25 mm?2 or larger

* When differential line driver is set and a wiring length is 30 m or more.
The wiring length can be extended to 100 m by increasing the 5 V power supply (approximately to 5.5 V) while using six or more 0.2 mm? gauge cables in
parallel or a 1.25 mm? or larger gauge cable. The voltage applied must be within power supply specifications of encoder.

» To reduce noise of the encoder cable, earth (ground) the encoder's shielded cable to the enclosure
(as close as possible to the inverter) with a P-clip or U-clip made of metal.

Earthing (grounding) example using a P-clip

* When one encoder is shared between FR-A8AP and CNC (computerized numerical controller), its output signal should be
connected as shown below. In this case, the wiring length between FR-A8AP and CNC should be as short as possible,
within 5 m.

Inverter Encod
(FR-ABAP) ncoder

——— " CNC
Maximum 5 m
(two parallel cables)

» For the details of the optional encoder dedicated cable (FR-JCBL/FR-V7CBL), refer to page 64.
* The FR-V7CBL is provided with a P-clip for earthing (grounding) shielded cables.
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(7) Parameter for the encoder (Pr.359, Pr.369)

Initial | Setting L
Pr. Name Description
value range
0 Set when using a motor for which forward Set for the operation at 120 Hz or
rotation (encoder) is clockwise (CW) viewed less.
from the shaft
100 ow S‘et for the operation at a frequency
higher than 120 Hz.
359 Encoder rotation 1
C141 | direction 1 Set when using a motor for which forward Set for the operation at 120 Hz or
rotation (encoder) is counterclockwise (CCW) | less.
viewed from the shaft
Set for the operation at a frequency
101 CCwW .
higher than 120 Hz.
369 Number of Set the number of encoder pulses output.
1024 | 0to 4096 prses oubE:
C140 | encoder pulses Set the number of pulses before it is multiplied by 4.

* The above parameters can be set when the FR-A8AP (option) is mounted.

(8) Parameter settings for the motor under vector control

+ Valuesin I ] indicate initial values.

Pr.9 Pr.81 Pr.359 Pr.369
. Pr.71 Pr.80
Electronic . Number of Encoder Number of
Motor name Applied Motor .
thermal O/L : motor rotation encoder
motor capacity . .
relay poles direction pulses
SF-JR Rated motor 0 Motqr Number of 1 1024
current capacity motor poles
‘ o SF-JR 4P 1.5 kW or Rated motor 20 Motqr 4 1 1024
Mitsubishi lower current capacity
tandard mot
standard motor SF-HR Rated motor 40 Motqr Number of 1 1024
current capacity motor poles
Others Rated motor 0(3) «1 Motqr Number of . -
current capacity motor poles
SF-JRCA 4P Rated motor 1 Motor 4 1 1024
Mitsubishi current capacity
itsubishi
constant-torque | SF-HRCA Rated motor 50 Motor | Number of 1 1024
motor current capacity motor poles
Others Rated motor 1(13) 1 Motqr Number of . -
current capacity motor poles
SF-V5RU Motor
(1500 r/min series) 03 30 capacity 4 ! 2048
Vector control SF-V5RU Motor
dedicated (except for 1500 r/min 0 =3 1(13) =1 . 4 1 2048
) capacity
motor series)
SF-THY 0 +3 30(33) «1 Motor 4 1 2048
capacity
Other , Rated motor Motor Number of
manufacturer's - current 0(3) =1 capacit motor poles 2 2
standard motor pacily P
Other
manufacturer's Rated motor Motor Number of
— 1(13) «1 . *2 *2
constant-torque current capacity motor poles
motor

1 Offline auto tuning is required (Refer to page 428.)
*2  Set this parameter according to the motor.
*3  Use the thermal protector input provided with the motor.
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* When using the inverter with the SF-V5RU (1500 r/min series), refer to the table below to set Pr.83 Rated motor voltage
and Pr.84 Rated motor frequency. For the setting of the SF-V5RU1, 3, and 4, refer to page 428.

SF-V5RU SF-V5RU

Motor 200 V 400 V Motor 200 V 400 V
capacity capacity

Pr.83 (V) | Pr.84 (Hz) | Pr.83 (V) | Pr.84 (Hz) Pr.83 (V) | Pr.84 (Hz) | Pr.83 (V) | Pr.84 (Hz)

1.5 KW 188 52 345 52 18.5 kW 171 51 346 51

2.2 kW 188 52 360 52 22 kW 160 51 336 51

37 KW 190 52 363 52 30 kKW 178 51 328 51

5.5 kKW 165 51 322 51 37 kW 166 51 332 51

7.5 kW 164 51 331 51 45 kW 171 51 342 51

11 kW 171 51 320 51 55 kW 159 51 317 51

15 KW 164 51 330 51

* When using the inverter with the SF-V5RU1, SF-V5RUS3, or SF-V5RU4, refer to the table below to set Pr.83 Rated motor
voltage and Pr.84 Rated motor frequency.

Pr.83 setting
Motor model Pr.84 settin
200 V class 400 V class s

SF-V5RU1-30kW or lower 160 V 320V

F-V5RU1-37kW 170V 40 V
SF-V5RU1-3 0 340 33.33 Hz
SF-V5RU3-22kW or lower 160 V 320V
SF-V5RU3-30kW 170V 340V
SF-V5RU4-3.7kW and 7.5kW 150 V 300V

F-V5R .
SF-V5 U4. and motors other 160 V 320 V 16.67 Hz
than described above

(9) Combination with the vector control dedicated motor
When using the inverter with a vector control dedicated motor, refer to the table below.

* Combination with the SF-V5RU and SF-THY

Voltage 200 V class 400 V class
Rated speed 1500 r/min
Base frequency 50 Hz
Maximum speed 3000 r/min
Motor capacity Motor frame Motor model Inverter model | Motor frame Motor model Inverter model
number FR-A820-] number FR-A840-[]
1.5 kW 90L SF-V5RU1K 00167(2.2K) 90L SF-V5RUH1K 00083(2.2K)
2.2 kW 100L SF-V5RU2K 00250(3.7K) 100L SF-V5RUH2K 00083(2.2K)
3.7 kW 112M SF-V5RU3K 00340(5.5K) 112M SF-V5RUH3K 00126(3.7K)
5.5 kW 1328 SF-V5RU5K 00490(7.5K) 1328 SF-V5RUH5K 00250(7.5K)
7.5 kW 132M SF-V5RU7K 00630(11K) 132M SF-V5RUH7K 00310(11K)
11 kW 160M SF-V5RU11K 00770(15K) 160M SF-V5RUH11K 00380(15K)
15 kW 160L SF-V5RU15K 00930(18.5K) 160L SF-V5RUH15K 00470(18.5K)
18.5 kW 180M SF-V5RU18K 01250(22K) 180M SF-V5RUH18K 00620(22K)
22 kW 180M SF-V5RU22K 01540(30K) 180M SF-V5RUH22K 00770(30K)
30 kW 200L+x2 SF-V5RU30K 01870(37K) 200Lx2 SF-V5RUH30K 00930(37K)
37 kW 200L+x2 SF-V5RU37K 02330(45K) 200Lx2 SF-V5RUH37K 01160(45K)
45 kW 200L+x2 SF-V5RU45K 03160(55K) 200Lx2 SF-V5RUH45K 01800(55K)
55 kW 2258+1 SF-V5RU55K 03800(75K) 2258+1 SF-V5RUH55K 02160(75K)
75 kW 250MD SF-THY 04750(90K) 250MD SF-THY 02600(90K)
90 kW — — — 250MD SF-THY 03250(110K)
110 kW — — — 280MD SF-THY 03610(132K)
132 kW — — — 280MD SF-THY 04320(160K)
160 kW — — — 280MD SF-THY 04810(185K)
200 kW — — — 280L SF-THY 05470(220K)
250 kW — — — 315H SF-THY 06830(280K)
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« Combination with the SF-V5RU1, 3, 4, and SF-THY

SF-V5RU[ 11 (1:2) | SF-V5RU[ 13 (1:3) SF-V5RU[ 14 (1:4)
Voltage 200 V class
Rated 1000 r/min 1000 r/min 500 r/min
speed
Base 33.33 Hz 33.33 Hz 16.6 Hz
frequency
Maximum 2000 r/min 3000 r/min 2000 r/min
speed
Motor Motor Inverter Motor Inverter Motor Inverter
capacity frame | Motor model model frame | Motor model model frame | Motor model model
number FR-A820-[] | number FR-A820-[] | number FR-A820-[]
15kW | 100L | SF-VBRU1K1(Y) | 00167(2.2K) | 112M | SF-VSRU1K3 (Y) | 00167(2.2K) | 132M | SF-V5RU1K4 (Y) | 00167(2.2K)
22kW | 112M | SF-V5RU2K1 (Y) | 00250(3.7K) | 132S | SF-V5RU2K3(Y) | 00250(3.7K) | 160M | SF-V5RU2K4 (Y) | 00250(3.7K)
3.7kW | 132S | SF-V5RU3K1(Y) | 00340(5.5K) | 132M | SF-V5RU3K3(Y) | 00340(5.5K) | 160L | SF-V5RU3K4 | 00340(5.5K)+4
55kW | 132M | SF-V5RU5K1 (Y) | 00490(7.5K) | 160M | SF-V5RU5K3(Y) | 00490(7.5K) | 180L | SF-V5RU5K4 (Y) | 00490(7.5K)
7.5 kW 160M | SF-V5RU7K1 (Y) | 00630(11K) 160L SF-V5RU7K3 (Y) | 00630(11K) 200L | SF-V5RU7K4 (Y) | 00630(11K)
11 kW 160L | SF-V5RU11K1 (Y) | 00770(15K) 180M | SF-V5RU11K3 (Y) | 00770(15K) | 225S | SF-V5RU11K4 (Y) | 00770(15K)
15 kW 180M | SF-V5RU15K1 (Y) | 00930(18.5K) | 180L | SF-V5RU15K3 (Y) | 00930(18.5K) | 225S SF-V5RU15K4 | 00930(18.5K)4
18.5 kW 180L | SF-V5RU18K1 (Y) | 01250(22K) 200L | SF-V5RU18K3 (Y) | 01250(22K) | 250MD SF-THY 01250(22K)
22 kW 200L | SF-V5RU22K1 (Y) | 01540(30K) 200L | SF-V5RU22K3 (Y) | 01540(30K) | 280MD SF-THY 01540(30K)
30 kW 200L+3 | SF-V5RU30K1 (Y) | 01870(37K) | 225S«1 | SF-V5RU30K3 (Y)| 01870(37K) §280MD SF-THY 01870(37K)
37 kW 2258 | SF-V5RU37K1 (Y) | 02330(45K) §250MD+1 SF-THY 02330(45K) §280MD SF-THY 02330(45K)
45 kW 250MD SF-THY 03160(55K) | 250MD=1 SF-THY 03160(55K) §280MD SF-THY 03160(55K)
55 kW 250MD SF-THY 03800(75K) J 280MD=1 SF-THY 03800(75K) 280L SF-THY 03800(75K)

I ] Models surrounded by black borders and 400 V class are developed upon receipt of order.

*]

The maximum speed is 2400 r/min.
80% output in the high-speed range. (The output is reduced when the speed is 2400 r/min or faster.)
90% output in the high-speed range. (The output is reduced when the speed is 1000 r/min or faster.)

For motors with overload capacity 150% 60 s ("Y" at the end of their model names), contact your sales representative.
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2.9 Connection of stand-alone option units

The inverter accepts a variety of stand-alone option units as required.
Incorrect connection will cause inverter damage or accident. Connect and operate the option unit carefully in accordance with
the corresponding option unit manual.

2.9.1 cConnection of the dedicated external brake
resistor (FR-ABR)

For FR-A820-00490(7.5K) or lower and FR-A840-00250(7.5K) or lower, the plug-in brake resistor is connected across
terminals P/+ and PX.

When the plug-in brake resistor does not have enough thermal capability for high-duty operation, install an external dedicated
brake resistor (FR-ABR). At this time, remove the jumper from across terminals PR and PX and connect the FR-ABR across
terminals P/+ and PR. (For the locations of terminal P/+ and PR, refer to the terminal block layout (page 38).)

Removing jumpers across terminals PR and PX disables the plug-in brake resistor (power is not supplied). The plug-in brake
resistor can be left connected to the inverter, and so is the plug-in brake resistor's lead wire connected to the terminal.

The FR-ABR can be applicable to FR-A820-01250(22K) or lower and FR-A840-00620(22K) or lower.

Set parameters as below.

* Pr.30 Regenerative function selection = "1"

* Pr.70 Special regenerative brake duty = "7.5K or lower: 10%, 11K or higher: 6%"

(Refer to page 593.)

FR-A820-00105(1.5K) to FR-A820-00250(3.7K),

FR-A820-00046(0.4K), FR-A820-00077(0.75K
( ) ( ) FR-A840-00023(0.4K) to FR-A840-00126(3.7K)

@ 1) Remove the screws in terminals @
1) Remove the screws in ‘ 3 PR and PX and remove the jumper. @;
terminals PR and PX "
and remove the jumper. )
umper
I }/Terminal PR
2) Connect the brake resistor Terminal PX
across terminals P/+ and PR. Terminal P/+

2) Connect the brake resistor
Terminal PR across terminals P/+ and
PR. (The jumper should
remain disconnected.)

(The jumper should remain
disconnected.)

Brake resistor Brake resistor /é@

FR-A820-00340(5.5K), FR-A820-00490(7.5K), FR-A840-00170(5.5K), FR-A840-00250(7.5K)

1) Remove the screws in terminals PR @ 2) Connect the brake resistor across
and PX and remove the jumper. g terminals P/+ and PR. (The jumper
3 Jumper should remain disconnected.)

Terminal PR

Brake resistor
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FR-A820-00630(11K), FR-A820-00770(15K) to FR-A820-01250(22K),
FR-A840-00310(11K), FR-A840-00380(15K) FR-A840-00470(18.5K), FR-A840-00620(22K)
Connect the brake resistor Connect the brake resistor
across terminals P/+ and PR. across terminals P3 and PR.

Terminal P3

y Jumpers1

Y/, Terminal P/+

. ﬁ Terminal PR

Brake resistor

Brake resistor

*1 Do not remove the jumper across terminals P/+ and P1 except when connecting a DC reactor (FR-HEL).
* When the regenerative brake transistor is damaged, the following sequence is recommended to
prevent overheat and burnout of the brake resistor.

Thermal <Example 2> Thermal
<Example 1> relay relay
P __MC. Inverter | (OCR)(x2) FR-ABR - MC. (OCR)(*2) ~ FR-ABR
g ! [ o ————— o — o o o
Power | o Power | ' f
Supply | j Supply _j_:

_iw

Disconnect jumper. (1) Disconnect jumper. (+1)

MC Contact

*2  Since the FR-A820-00630(11K) or higher and FR-A840-00310(11K) or higher are not provided with the PX terminal, a jumper need not to be removed.
x3  Refer to the table below for the thermal relay types for each capacity. Refer to the diagram below for the connection. Always install a thermal relay when
using a brake resistor whose capacity is 11K or higher.

Power suppl High-duty brake resistor Thermal relay type .

voltag(’e)p g ’ bralzle resistor (Mitsubishi pr);dyupct) Contact rating 1/L1 5/L3
FR-ABR-0.4K TH-N20CXHZ-0.7A ® @;
FR-ABR-0.75K TH-N20CXHZ-1.3A SEEER
FR-ABR-2.2K TH-N20CXHZ-2.1A i s
FR-ABR-3.7K TH-N20CXHZ-3.6A PN o

200 V FR-ABR-5.5K TH-N20CXHZ-5A To the inverter To the ABR
FR-ABR-7.5K TH-N20CXHZ-6.6A P/+ terminal
FR-ABR-11K TH-N20CXHZ-11A
FR-ABR-15K TH-N20CXHZ-11A 110 VAC 5A,
FR-ABR-22K TH-N60-22A 220 VAC 2A (AC11 class)
FR-ABR-H0.4K TH-N20CXHZ-0.24A
FR-ABR-H0.75K TH-N20CXHZ-0.35A 110 VDC 0.5A,
FR-ABR-H1.5K TH-N20CXHZ-0.9A 220 VDC 0.25A (DC11 class)
FR-ABR-H2.2K TH-N20CXHZ-1.3A
400V FR-ABR-H3.7K TH-N20CXHZ-2.1A
FR-ABR-H5.5K TH-N20CXHZ-2.5A
FR-ABR-H7.5K TH-N20CXHZ-3.6A
FR-ABR-H11K TH-N20CXHZ-6.6A
FR-ABR-H15K TH-N20CXHZ-6.6A
FR-ABR-H22K TH-N20-9A
REMARKS

» Always use the dedicated brake resistor.

» For FR-A820-00490(7.5K) or lower and FR-A840-00250(7.5K) or lower, the jumper across terminals PR and PX must be disconnected
before connecting the dedicated brake resistor. Doing so may damage the inverter.

» A brake resistor cannot be used with options such as brake units, high power factor converters, and power regeneration converters.

» For the use of a brake resistor other than FR-ABR, contact your sales representative.
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2.9.2

Connection of the brake unit (FR-BU2)

Connect the brake unit (FR-BU2(H)) as shown below to improve the braking capability during deceleration.

(1) Connection example with the GRZG type discharging resistor

OCR
ON OFF contact
VR ! T2 mj
: : 3¢ e MC
R U GRZG type ¢
OCR discharging
_MccB __ MC ~ resistor
; | ;
Three-phase AC :/ ! P
power supply el e
—_—<

*]

*2
*3

*4

*5
*6

[
L—10m or Ies§4—4

When wiring, make sure to match the terminal symbol (P/+, N/-) at the inverter side and at the brake unit (FR-BU2) side.
(Incorrect connection will damage the inverter and brake unit.)

When the power supply is 400 V class, install a stepdown transformer.
Be sure to remove the jumper across terminals PR and PX when using the FR-BU2 with the inverter of FR-A820-00490(7.5K) or

lower, FR-A840-00250(7.5K) or lower.

The wiring distance between the inverter and brake unit (FR-BU2), and between the brake unit (FR-BU2) and discharging
resistor must be within 5 m. Even when the wires are twisted, the cable length must be within 10 m.

It is recommended to install an external thermal relay to prevent overheat of the discharging resistor.

For the connection method of the discharging resistor, refer to the Instruction Manual of the FR-BU2.

* Recommended external thermal relay

To the brake To a resistor

unit terminal P/+

i X X X Recommended
Brake unit Discharging resistor
external thermal relay
FR-BU2-1.5K GZG 300W-50Q (one) TH-N20CXHZ 1.3A
GRZG 200-10Q
FR-BU2-3.7K ) ) TH-N20CXHZ 3.6A
(three in series)
GRZG 300-5Q
FR-BU2-7.5K ) ) TH-N20CXHZ 6.6A
(four in series)
GRZG 400-2Q
FR-BU2-15K o i TH-N20CXHZ 11A
(six in series)
GRZG 200-10Q
FR-BU2-H7.5K . ) TH-N20CXHZ 3.6A
(six in series)
GRZG 300-5Q
FR-BU2-H15K o ) TH-N20CXHZ 6.6A
(eight in series)
GRZG 400-2Q
FR-BU2-H30K ) . TH-N20CXHZ 11A
(twelve in series)

« Set "1"in Pr.0 Brake mode selection of the FR-BU2 to use a GRZG type discharging resistor.
» Do not remove the jumper across terminals P/+ and P1 except when connecting a DC reactor (FR-HEL).

INSTALLATION AND WIRING I 73



Connection of stand-alone option units

(2) Connection example with the FR-BR-(H) resistor unit

ON OFF

Three phase AC! | : g
power supply i ! :
—x

4
|<—10m or less—»|

1 When wiring, make sure to match the terminal symbol (P/+, N/-) at the inverter side and at the brake unit (FR-BU2)
side. (Incorrect connection will damage the inverter and brake unit.)

*2  When the power supply is 400 V class, install a stepdown transformer.

*3  Be sure to remove the jumper across terminals PR and PX when using the FR-BU2 with the inverter of FR-A820-
00490(7.5K), FR-A840-00250(7.5K) or lower.

x4  The wiring distance between the inverter and brake unit (FR-BU2), and between the brake unit (FR-BU2) and
resistor unit (FR-BR) must be within 5 m. Even when the wire is twisted, the cable length must be within 10 m.

*5  The contact between TH1 and TH2 is closed in the normal status and is open at a fault.

I » Do not remove the jumper across terminals P/+ and P1 except when connecting a DC reactor (FR-HEL).

(3) Connection example with the MT-BR5 type resistor unit

After wiring securely, set Pr.30 Regenerative function selection = "1" and Pr.70 Special regenerative brake duty = "0
(initial value)".
Set Pr.0 Brake mode selection = "2" in the brake unit FR-BU2.

M
Three phase ;== || ;-* : Motor

o o_——6R/IL1 U
AC power _:_x::_,__:_u g2 Ve
supply T T3 W

%1 /\
P/+ P
N/-© 3 \—( N
BUE
B = I:iSD
Inverte;;\'rs Brake unit Resistor unit
FR-BU2 MT-BR5

*1  When wiring, make sure to match the terminal symbol (P/+, N/-) at the inverter side and at the brake unit (FR-BU2)
side. (Incorrect connection will damage the inverter and brake unit.)

%2 When the power supply is 400 V class, install a stepdown transformer.

*3  The wiring distance between the inverter and brake unit (FR-BU2), and between the brake unit (FR-BU2) and
resistor unit (MT-BR5) must be within 5 m. Even when the wire is twisted, the cable length must be within 10 m.

*4  The contact between TH1 and TH2 is open in the normal status and is closed at a fault.

x5 The CN8 connector used with the MT-BUS5 type brake unit is not used.

* The stall prevention (overvoltage), oL, does not occur while Pr.30 Regenerative function selection = "1" and Pr.70 Special
regenerative brake duty = "0% (initial value)." (Refer to page 593.)
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2.9.3 Connection of the brake unit (FR-BU)

Connect the brake unit (FR-BU2(H)) as shown below to improve the braking capability during deceleration.
The FR-BU is compatible with FR-A820-03160(55K) or lower and FR-A840-01800(55K) and lower.

ON OFF
e ' T2 ‘I ]
T g i MC MC
. [ ]
[ L
MCCB MC

f[«——10m or Iegé—ﬂ

1 When wiring, make sure to match the terminal symbol (P/+, N/-) at the inverter side and at the brake unit (FR-
BU(H)) side. (Incorrect connection will damage the inverter.)

*2  When the power supply is 400 V class, install a stepdown transformer.

*3  For the FR-A820-00490(7.5K) or lower and FR-A840-00250(7.5K) or lower, be sure to remove the jumper across
terminals PR and PX.

4 The wiring distance between the inverter and brake unit (FR-BU2), and between the brake unit (FR-BU2) and
discharging resistor must be within 5 m. Even when the cable is twisted, the wiring length must be within 10 m.

« If the transistors in the brake unit should becomes faulty, the resistor will overheat. Install a magnetic contactor on the inverter's input
side and configure a circuit that shut off the current in case of a fault.
» Do not remove the jumper across terminals P/+ and P1 except when connecting a DC reactor (FR-HEL).

2.9.4 Connection of the brake unit (BU type)

Connect the brake unit (BU type) correctly as shown below. Incorrect connection will damage the inverter. Remove the
jumpers across terminals HB and PC and terminals TB and HC of the brake unit and fit one across terminals PC and TB.
The BU type is compatible with FR-A820-03160(55K) or lower and FR-A840-01800(55K) and lower.

HMC
LJ

MC

Brake unit
(BU type) Remove the
jumper

N

Fit a jumper

x1  When the power supply is 400 V class, install a stepdown transformer.
x2  For the FR-A820-00490(7.5K) or lower and FR-A840-00250(7.5K) or lower, be sure to remove the jumper across terminals PR and PX.

REMARKS

» The wiring distance between the inverter and brake unit (BU type), and between the brake unit (BU type) and discharging resistor must
be within 2 m. Even when the cable is twisted, the wiring length must be within 5 m.

« If the transistors in the brake unit should becomes faulty, the resistor will overheat and result in a fire. Install a magnetic contactor on the
inverter's input side and configure a circuit that shut off the current in case of a fault.

* Remove the jumper across terminals P/+ and P1 only when connecting a DC reactor (FR-HEL).
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2.9.5 Connection of the high power factor converter
(FR-HC2)

When connecting the high power factor converter (FR-HC2) to suppress power harmonics, perform wiring securely as shown
below. Incorrect connection will damage the high power factor converter and the inverter.

After making sure that the wiring is correct, set "rated motor voltage" in Pr.19 Base frequency voltage (under V/F control) or
Pr.83 Rated motor voltage (under other that V/F control) and "2" in Pr.30 Regenerative function selection. (Refer to page
593.)

High power

Outside box factor converter

Reactor1 (FR-HCB2):10  Reactor2
MCCB MC (FR-HCL21)
7 "

Inverter

Three-phase:

Earth
(ground)

*1  Remove jumpers between terminal R/L1 and R1/L11 as well as between S/L2 and S1/L21, and connect the power supply for the control circuit to
terminals R1/L11 and S1/L21. Do not connect anything to power input terminals (R/L1, S/L2, T/L3). Incorrect connection will damage the inverter.
(E.OPT (option fault) will occur. (Refer to page 636.)

%2 Do not install an MCCB across the terminals P/+ and N/- (across terminals P and P/+ or across N and N/-). Connecting the opposite polarity of
terminals N/- and P/+ will damage the inverter.

*3  Use Pr.178 to Pr.189 (input terminal function selection) to assign the terminals used for the X10 (X11) signal. (Refer to page 416.)
For RS-485 or any other communication where the start command is only transmitted once, use the X11 signal to save the operation mode at the
time of an instantaneous power failure.

x4 Assign the IPF signal to an FR-HC2 terminal. (Refer to the Instruction Manual of FR-HC2.)

=5 Always connect the FR-HC2 terminal RDY to a terminal where the X10 signal or MRS signal is assigned in the inverter. Always connect the FR-HC2
terminal SE to the inverter terminal SD. Not connecting these terminals may damage the FR-HC2.

6 Always connect the R/L1, S/L2, and T/L3 terminals of FR-HC2 to the power supply. Operating the inverter without connecting them will damage the
FR-HC2.

7 Do not install an MCCB or MC between the reactor 1 terminals (R/L1, S/L2, T/L3) and the FR-HC2 terminals (R4/L14, S4/L24, T4/L34). It will not
operate properly.

*8  Securely perform grounding (earthing) by using the grounding (earthing) terminal.

%9 Installation of a fuse is recommended. (Refer to the Instruction Manual of FR-HC2.)

x10 Outside box is not available for FR-HC2-H280K or higher. Connect filter capacitors, inrush current limit resistors, and magnetic contactors. (Refer to
the Instruction Manual of FR-HC2.)

REMARKS
» The voltage phases of terminals R/L1, S/L2, and T/L3 and the voltage phases of terminals R4/L14, S4/L24, and T4/L34 must be
matched.
« The control logic (sink logic/source logic) of the high power factor converter and the inverter must be matched. (Refer to page 49.)
» Do not connect a DC reactor (FR-HEL) to the inverter when FR-HC2 is connected.
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2.9.6 Connection of the power regeneration common
converter (FR-CV)

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

The FR-CV is applicable to FR-A820-03160(55K) or lower and FR-A840-01800(55K) or lower.

After making sure that the wiring is correct, set "2" in Pr.30 Regenerative function selection. (Refer to page 593.)

© RIL1 UG
O S/IL2 «1 =
Vo
© TIL3 e
R1/L11 e
S1/L21 =
Dedicated stand-alone FR-CVtype
reactor (FR-CVL) Power regeneraélon Inverter
MCCB MC1 J\ common converter
PSTTT DTt R/L11 R2/L12
fvtoiiig i g IS//L21WS2§L22 R @
AC power —x | ——o |+ O a5 9 S22 P/IL+ PI+ )1
SUPPlY i | o | s T21L3 N/L- N/- 1
____________ o8 =
P24 PC
o RIL11 b 5 sp
OS2t o)
o T/MC1
bo RDYB X10+3
RSO RES
SE

*1  Remove jumpers between terminals R/L1 and R1/L11 as well as between S/L2 and S1/L21, and connect the power supply for the control circuit
to terminals R1/L11 and S1/L21. Do not connect anything to power input terminals (R/L1, S/L2, T/L3). Incorrect connection will damage the
inverter. (E.OPT (option fault) will occur. (Refer to page 636.)

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

*3  Use Pr.178 to Pr.189 (input terminal function selection) to assign the terminals used for the X10 signal. (Refer to page 416.)

x4 Be sure to connect the power supply and terminals R/L11, S/L21, and T/MC1. Operating the inverter without connecting them will damage the
power regeneration common converter.

*5  Always connect terminal RDYB of the FR-CV to the inverter terminal where the X10 signal or the MRS signal is assigned to. Always connect
terminal SE of the FR-CV to the inverter terminal SD. Not connecting these terminals may damage the FR-CV.

REMARKS

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

+ Use the sink logic (factory setting) when the FR-CV is connected. It cannot be connected when the source logic is selected.

» Do not connect a DC reactor (FR-HEL) to the inverter when FR-CV is connected.
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2.9.7 Connection of the power regeneration converter
(MT-RC)

When connecting the power regeneration converter (MT-RC), perform wiring securely as shown below. Incorrect connection
will damage the power regeneration converter and the inverter. The MT-RC is applicable to FR-A820-03800(75K) or higher
and FR-A840-02160(75K) or higher. After making sure that the wiring is correct, set "1" in Pr.30 Regenerative function
selection and "0" in Pr.70 Special regenerative brake duty.

MCCB MC1 MC2 Inverter
Three-phase | "7 : :V/ : U e‘
AC power E X+ E P V @rm
supply  —-X Lo P W@e

Reset signal

Alarm signal

>

R

Ready signal

REMARKS

* When using the inverter with the MT-RC, install a magnetic contactor (MC) at the input
. . . . . Inverter input power ON
side of the inverter so that power is supplied to the inverter after 1 s or more has elapsed supply (MC2)

after powering ON the MT-RC. When power is supplied to the inverter prior to the MT-RC,
the inverter and the MT-RC may be damaged or the MCCB may trip or be damaged. |
) L . MT-RC power ON
* When connecting the power coordination reactor and others, refer to Instruction supply (MC1) !
Manual of the MT-RC for precautions. <15 or more
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2.9.8 cConnection of the DC reactor (FR-HEL)

» Keep the surrounding air temperature within the permissible range (-10°C to +50°C). Keep enough clearance around the
reactor because it heats up. (Take 10 cm or more clearance on top and bottom and 5 cm or more on left and right
regardless of the installation direction.)

[
[
[
[
[

o
5cmor more cm or more  __| e
Lo

5 cm or more 151
\ D b

* When using the DC reactor (FR-HEL), connect it across terminals P/+ and P1.
For the FR-A820-03160(55K) or lower and FR-A840-01800(55K) or lower, the jumper connected across terminals P/+

and P1 must be removed.
Otherwise, the reactor will not be effective.

Ccm or more

P1 | P+

Remove
the jumper

Select a DC reactor according to the applied motor capacity. (Refer to page 670.) FR-A820-03800(75K) or higher and
FR-A840-02160(75K) or higher, always connect a DC reactor.

Since the DC reactor (FR-HEL) is electrically connected to the enclosure through mounting screws, the DC reactor is
earthed (grounded) by being securely mounted to the enclosure. However, if the DC reactor is not earthed (grounded)

securely enough, an earthing (grounding) cable may be used.

When using an earthing (grounding) cable for FR-HEL-(H)55K or lower, wire the cable to the installation hole where
varnish is removed. For FR-HEL-(H)75K or higher, use an earth (ground) terminal to perform earthing (grounding). (Refer
to the Instruction Manual of the FR-HEL.)

* The wiring distance must be within 5 m.
» As a reference, the cable gauge for the connection must be equal to or larger than that of the power supply cables (R/L1, S/L2, T/L3)
and the earthing (grounding) cable. (Refer to page 41.)
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(3 >/PRECAUTIONS FOR

USE OF THE
INVERTER

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

For "PRECAUTIONS FOR USE OF THE INVERTER" of the IP55
compatible model, refer to FR-A806 Instruction Manual (Hardware).

3.1 Electro-magnetic interference (EMI) and leakage currents ..82

3.2 Power supply harmonics ......ccccccciiiimmmmeiiiniinressssss s eneans 87
3.3 Installation of a reactor ........cccccceeiiiriicccir s 90
3.4 Power-OFF and magnetic contactor (MC) ...........ccceuuniirrneee. 91
3.5 Countermeasures against deterioration of the 400 V class
Motor iNsulation...........eeeiiicci 92
3.6 Checklist before starting operation ..........ccccccoimmmrceiiiiirecnnnnn. 93
3.7 Failsafe system which uses the inverter...........ccccorveaunnnn. 95
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3.1 Electro-magnetic interference (EMI) and
leakage currents

3.1.1 Leakage currents and countermeasures

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

(1) To-earth (ground) leakage currents

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

eSuppression technique

« If the carrier frequency setting is high, decrease the Pr.72 PWM frequency selection setting.
Note that motor noise increases. Selecting Pr.240 Soft-PWM operation selection makes the sound inoffensive.

» By using earth leakage circuit breakers designed for harmonic and surge suppression in the inverter's own line and other
line, operation can be performed with the carrier frequency kept high (with low noise).

e To-earth (ground) leakage currents

» Take caution as long wiring will increase the leakage current. Decreasing the carrier frequency of the inverter reduces the
leakage current.

* Increasing the motor capacity increases the leakage current. The leakage current of the 400 V class is larger than that of
the 200 V class.

(2) Line-to-line leakage currents

Harmonics of leakage currents flowing in static capacitances between the inverter output cables may operate the external
thermal relay unnecessarily. When the wiring length is long (50 m or more) for the 400 V class small-capacity models (FR-
A840-00250(7.5K) or lower), the external thermal relay is likely to operate unnecessarily because the ratio of the leakage
current to the rated motor current increases.

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

Motor Rated motor Leakage current (mA) 1 + Motor: SF-JR 4P
capacity (kW) current (A) Wiring length 50 m Wiring length 100 m « Carrier frequency: 14.5 kHz

0.4 18 310 500 - Cable: 2 mm?, 4 cores

0.75 3.2 340 230 + Cabtyre cable

1.5 5.8 370 560

2.2 8.1 400 590

3.7 12.8 440 630

55 19.4 490 680

7.5 25.6 535 725

1 The leakage currents of the 400 V class are about twice as large.

MCCB MC Thermal relay Motor
|
Power —1 L=
o Inverter = ; M
supply ; e T oe-v
H U/'/ . . .
Line-to-line static
= capacitances =
Line-to-line leakage currents path
e Countermeasures

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

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

¢ Installation and selection of the molded case circuit breaker

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

When using an earth leakage circuit breaker with the inverter circuit, select its rated sensitivity current as follows,
independently of the PWM carrier frequency.

» Breaker designed for harmonic and surge suppression Ig1, Ig2: Leakage currents in wire path during commercial power supply
Rated sensitivity current

IAn 210 x (Ig1 + | Igi +1g2 + Igm) operation

nz ><g+gn+g|+g +gm ) X . . . .

. Standard breaker Ign: Leakage current of inverter |np.)ut side n0|se.> filter .
Rated sensitivity current Igm: Leakage current of motor during commercial power supply operation
IAn 210 x {Ig1 + Ign + Igi + 3 x (Ig2 + Igm)} Igi: Leakage current of inverter unit
Example of leakage current of Example of leakage current per 1km during Leakage current example of three-

cable path per 1km during the
commercial power supply operation
when the CV cable is routed in

metal conduit

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

the commercial power supply operation
when the CV cable is routed in metal conduit

(Three-phase three-wire delta

phase induction motor during the
commercial power supply operation

(Totally-enclosed fan-cooled

connection 400V60Hz) type motor 400V60Hz)

(200V 60Hz) (200V 60Hz) 2 2 z 20
—~ — E 100 E
< 120 e = ~ 1.0
E 100 E T 80 5 o7
2 60 A 2 o 40 s 02
3 @0 i 3 g 20 g
& 20 i > 8 235 8142238 80150 8 015 3.77.5 15023755
S S 01 e 55 3060100 2.2 5.5 1118. 53045
E R P Xt § 22 55 111853045 Cable size (mm?) Motor capacity (kW)
Cable size(mm’) Motor capacity (kW) For " L connection, the amount of leakage current is appox.1/3 of the above value.
<Example>
Breaker designed
for harmonic and Standard breaker
surge suppression
5m
Leakage current Ig1 (mA 33X —— =017
g g1 (mA) 1000 m
5.5mm?x5m  5.5mm’x50m Leakage current Ign (mA) 0 (without noise filter)
ELB | Noise 1 (without EMC filter)
A~ filter 5ive 3¢ Leakage current Igi (mA) For the leakage current of the inverter, refer to the
° | uni 200V ;
unit 2009y following table.
lg1= Zlgn é “lg2 = lgm Leakage current Ig2 (mA) 33 x _ Som 1.65
Igi 1000 m
Motor leakage current Igm (mA) 0.18
Total leakage current (mA) 3.00 6.66
Rated sensitivity current (mA) (2 Ig x 10) 30 100

¢ Inverter leakage current (with and without EMC filter)

Input power conditions
(200 V class: 220 V/60 Hz, 400 V class: 440 V/60 Hz,
power supply unbalance within 3%)

Voltage EMC filter
V) ON (mA) | OFF (mA)

Phase 200 22 1
earthing
(grounding)‘éi\l 400 35 2

Earthed-neutral
system

400 2 1

REMARKS
+ Install the earth leakage circuit breaker (ELB) on the input side of the inverter.
» In the A connection earthed-neutral system, the sensitivity current is blunt against a ground fault in the inverter output side. Earthing

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

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

» The following models are standard breakers: BV-C1, BC-V, NVB, NV-L, NV-G2N, NV-G3NA, NV-2F, earth leakage relay (except NV-
ZHA), and NV with AA neutral wire open-phase protection. The other models are designed for harmonic and surge suppression: NV-C/
NV-S/MN series, NV30-FA, NV50-FA, BV-C2, earth leakage alarm breaker (NF-Z), NV-ZHA, and NV-H.
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3.1.2 Countermeasures against inverter-generated
EMI

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

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

» Techniques to reduce electromagnetic noises that enter and cause a malfunction of the inverter (EMI countermeasures)
When devices that generate many electromagnetic noises (which use magnetic contactors, electromagnetic brakes, many
relays, for example) are installed near the inverter and the inverter may malfunction due to electromagnetic noises, the
following countermeasures must be taken:

- Provide surge suppressors fordevices that generate many electromagnetic noises to suppress electromagnetic noises.
- Install data line filters (page 85) to signal cables.
- Ground (Earth) the shields of the detector connection and control signal cables with cable clamp metal.

» Techniques to reduce electromagnetic noises that are radiated by the inverter to cause the peripheral devices to
malfunction (EMI countermeasures)
Inverter-generated noises are largely classified into those radiated by the cables connected to the inverter and inverter
main circuits (1/0), those electromagnetically and electrostatically induced to the signal cables of the peripheral devices
close to the main circuit power supply, and those transmitted through the power supply cables.

Inverter generated Air propagated Noise directly
electromagnetic __( noise radiated from inverter ~Path (a) @

noise b
Noise radiated from |, 54 (b) ~ (e)dD Telephone
power supply cable

Noise radiated from
motor connection cable Path (c)

Electromagnetic | ..
Pan 0.9 0
Blectrostatic |...path (f) |Instrtment| |Rece+iverp7
induction noise :

Electrical path Noise propagated through|
[propagated noisel power supply cable Path (9)
Noise from earthin
(grounding) cable due to ---Path (h)

leakage current
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Noise

propagation path Countermeasure

When devices that handle low-level signals and are liable to malfunction due to electromagnetic noises, e.g.
instruments, receivers and sensors, are contained in the enclosure that contains the inverter or when their signal
cables are run near the inverter, the devices may malfunction due to by air-propagated electromagnetic noises. The
following countermeasures must be taken:

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

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

(3) Do not run the signal cables and power cables (inverter I/O cables) in parallel with each other and do not bundle them.
(4) Setthe EMC filter ON/OFF connector of the inverter to the ON position. (Refer to page 86.)

(5) Inserting a line noise filter into the output suppresses the radiated noise from the cables.

(6) Use shielded cables as signal cables and power cables and run them in individual metal conduits to produce further effects.
When the signal cables are run in parallel with or bundled with the power cables, magnetic and static induction noises may
be propagated to the signal cables to cause malfunction of the devices and the following countermeasures must be taken:
(1) Install easily affected devices as far away as possible from the inverter.

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

(3) Do not run the signal cables and power cables (inverter I/O cables) in parallel with each other and do not bundle them.
(4) Use shielded cables as signal cables and power cables and run them in individual metal conduits to produce further effects.
When the power supplies of the peripheral devices are connected to the power supply of the inverter in the same line,
inverter-generated noises may flow back through the power supply cables to cause malfunction of the devices and
(9) the following countermeasures must be taken:

(1) Set the EMC filter ON/OFF connector of the inverter to the ON position. (Refer to page 86.)

(2) Install the line noise filter (FR-BLF, FR-BSFO01) to the power cables (output cables) of the inverter.

When a closed loop circuit is formed by connecting the peripheral device wiring to the inverter, leakage currents may
(h) flow through the earthing (grounding) cable of the inverter to cause the device to malfunction. In that case,
disconnecting the earthing (grounding) cable from the device may stop the malfunction of the device.

(a)(b)(c)

(d)e)(f)

e Data line filter

Data line filter is effective as an EMI countermeasure. Provide a data line filter for the detector cable, etc.
<Example> Data line filter : ZCAT3035-1330 (by TDK)
: ESD-SR-250 (by NEC TOKIN)
Impedance (ZCAT3035-1330)

Impedance (Q)
10 to 100 MHz 100 to 500 MHz > p| Cable fixing band
80 150 mount

[Unit: mm]

w

S
:{i
$13+1

The impedance values above are reference values, — —
and not guaranteed values.

[

ER
A
L1

$30+1

Product name Lot number

OUTLINE DIMENSION DRAWINGS (ZCAT3035-1330)

e EMI countermeasure example

Enclosure Decrease carrier frequency Install filter (FR-BLF,
FR-BSF01) on

\ ) ) ) )
Inverter ,7 1 inverter output side.

/:/ - E FR-|
power X EMC - |nverter H g FH M) Motor
supply i | filter : A

Use 4-core cable for motor
power cable and use one cable

| as earth (ground) cable.

Separate inverter and |

power line by more than
30cm (at least 10cm) *l—* i
from sensor circuit. . = Use a twisted pair shielded cable

I » For compliance with the EU EMC Directive, refer to the Instruction Manual (Startup).

Control Power | ! / X Sensor
ower . supply for
o % I |

Do not earth (ground)
enclosure directly.

7-/&

Do not earth (ground) control cable.

Do not earth (ground) shield but
connect it to signal common cable.
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3.1.3 Built-in EMC filter

This inverter is equipped with a built-in EMC filter (capacitive filter) and a common mode choke.
These filters are effective in reducing air-propagated noise on the input side of the inverter.
To enable the EMC filter, fit the EMC filter ON/OFF connector to the ON position. The FM type is initially set to "disabled"
(OFF), and the CA type to "enabled" (ON).
The input side common mode choke, which is built in the FR-A820-03160(55K) or lower and FR-A840-01800(55K) or lower
inverter, is always enabled regardless of the EMC filter ON/OFF connector setting.

FR-A820-00046(0.4K),  FR-A820-00105(1.5K) to 00250(3.7K) FR-A820-00340(5.5K) to 00630(11K) ~ FR-A820-00770(15K) or higher

00077(0.75K) FR-A840-00126(3.7K) or lower FR-A840-00170(5.5K) to 00380(15K)  FR-A840-00470(18.5K) or higher
FILTER FILTER FILTER FILTER
z = Zz FLER f FLTER R Z = Z
213 g3 =)z TR o R Z3 &3
[T L
gt ff = TEgs ZD3Es s =t
r? 0o 0 f r? 0o 0
EMC filter OFF EMC filter ON EMC filter OFF EMC filter ON EMC filter OFF EMC filter ON EMC filter OFF EMC filter ON

FR-A820-00046(0.4K), FR-A820-00046(0.4K) FR-A820-00340(5.5K) FR-A820-00770(15K) FR-A820-01540(30K) or higher

00077(0.75K) to 00250(3.7K) to 00630(11K) to 01250(22K) FR-A840-00770(30K) or higher
FR-A840-00023(0.4K) FR-A840-00170(5.5K) FR-A840-00470(18.5K),
to 00126(3.7K) to 00380(15K) 00620(22K)
P EMC filter
= g7 ON/OFF
Iy connector

SloJololdgIoo]o
CEe) =T 19

n n

<How to enable or disable the filter>
» Before removing a front cover, check to make sure that the indication of the inverter operation panel is OFF, wait for at least
10 minutes after the power supply has been switched OFF, and check that there is no residual voltage using a tester or the
like.
* For FR-A820-00105(1.5K) or higher and FR-A840-00023(0.4K) or higher
- When disconnecting the connector, push the fixing tab and pull the connector straight without pulling the cable or forcibly
pulling the connector with the tab fixed.
When installing the connector, also engage the fixing tab securely.
(If it is difficult to disconnect the connector, use a pair of needle-nose pliers, etc.)

g4

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

» For FR-A820-00077(0.75K) or lower
- Remove the control circuit terminal block. (Refer to page 662)
- Connect the shorting wire to the corresponding terminal to enable or disable the filter. Handle the terminal in the same
way as the control circuit terminal block. (Refer to page 51)
- Reinstall the control circuit terminal block as it was after switching the shortening wire.
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+ Fit the connector or shorting wire to either ON or OFF position.
» Enabling (turning ON) the EMC filter increases leakage current.(Refer to page 83.)

/\ WARNING

/\ While power is ON or when the inverter is running, do not open the front cover. Otherwise you may get an

electric shock.

3.2 Power supply harmonics

3.2.1 Power supply harmonics

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

e The differences between harmonics and noises

Item Harmonics Noise
Normally 40th to 50th degrees or less (3
Frequency y 9 ( High frequency (several 10 kHz to 1 GHz order).
kHz or less).
Location To-electric channel, power impedance. | To-space, distance, wiring path,
Quantitative understanding Theoretical calculation possible. Random occurrence, quantitative grasping difficult.
) . Changes with the current variation ratio. (Gets larger as
Generated amount Nearly proportional to the load capacity. L ]
switching speed increases.)
Affected equipment immunity | Specified by standards per equipment. | Different depending on maker's equipment specifications.
Countermeasure Provide a reactor. Increase distance.

e Countermeasures

The harmonic current generated from the inverter DC reactor
to the input side differs according to various
conditions such as the wiring impedance, whether

a reactor is used or not, and output frequency and -, MCCB  MC
output current on the load side. § X < R, EX
For the output frequency and output current, we g o S Y
understand that this should be calculated in the § ; u/ T: Z
conditions under the rated load at the maximum

AC reactor Inverter

Do not insert power
factor improving capacitor.

operating frequency. (FR-HAL)

REMARKS

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

Harmonic currents flow from the inverter to a power receiving point via a power transformer. The Harmonic Suppression
Guidelines was established to protect other consumers from these outgoing harmonic currents.
The three-phase 200 V input specifications 3.7 kW or lower were previously covered by "the Harmonic Suppression
Guidelines for Household Appliances and General-purpose Products" and other models were covered by "the Harmonic
Suppression Guidelines for Consumers Who Receive High Voltage or Special High Voltage". However, the transistorized
inverter has been excluded from the target products covered by "the Harmonic Suppression Guidelines for Household
Appliances and General-purpose Products" in January 2004 and "the Harmonic Suppression Guideline for Household
Appliances and General-purpose Products" was repealed on September 6, 2004.
All capacity and all models of general-purpose inverter used by specific consumers are now covered by "the Harmonic
Suppression Guidelines for Consumers Who Receive High Voltage or Special High Voltage" (hereinafter referred to as "the
Specific Consumer Guidelines").
"Specific Consumer Guidelines"
This guideline sets forth the maximum harmonic currents outgoing from a high-voltage or especially high-voltage receiving
consumer who will install, add or renew harmonic generating equipment. If any of the maximum values is exceeded, this
guideline requires that consumer to take certain suppression measures.

Table 1 Maximum Values of Outgoing Harmonic Currents per 1kW Contract Power

RESENEL] Py 5th 7th 11th 13th 17th 19th 23rd Over 23rd
voltage
6.6 kV 35 25 16 13 1.0 0.9 0.76 0.70
22kV 18 13 0.82 0.69 053 047 039 036
33KV 12 0.86 055 0.46 035 032 0.26 0.24

(1) Application of the specific consumer guidelines

Install, add or renew
equipment

Calculation of equivalent
capacity total

Equal to or less
than reference
capacity

Equivalent
capacity total

Above reference
capacity

<&
<

A 4
Calculation of outgoing
harmonic current

Not more than
harmonic current upper
limit?

More than upper limit

Harmonic suppression
measures necessary

Equal to or less
v than upper limit

Harmonic suppression
measures unnecessary

Table 2 Conversion factors for FR-A800 series

v

Classification Circuit type Conversion coefficient Ki
Without reactor K31 =34
3 Three-phase bridge With reactor (AC side) K32=1.8
(Capacitor smoothing) With reactor (DC side) K33=1.8
With reactors (AC, DC sides) K34 =14
5 Self-excitation three-phase bridge | When a high power factor converter is used K5=0

Table 3 Equivalent Capacity Limits

Received power voltage Reference capacity
6.6 kV 50 kVA
22/33 kV 300 kVA
66 kV or more 2000 kVA

Table 4 Harmonic content (Values of the fundamental current is 100%)

Reactor 5th 7th 11th 13th 17th 19th 23rd 25th
Not used 65 41 8.5 7.7 43 3.1 2.6 1.8
Used (AC side) 38 145 74 34 32 19 17 13
Used (DC side) 30 13 8.4 50 47 32 3.0 2.2
Used (AC, DC sides) 28 9.1 72 41 32 2.4 16 14
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e Calculation of equivalent capacity PO of harmonic generating equipment

"Equivalent capacity" is the capacity of a 6-pulse converter converted from the capacity of consumer's harmonic generating
equipment and is calculated by the following equation: If the sum of equivalent capacities is higher than the limit in Table 3,
harmonics must be calculated with the following procedure:

PO = 3 (Ki x Pi) [KVA]

Ki: Conversion coefficient (Refer to Table 2)

Pi: Rated capacity of harmonic generating equipment «[kVA]

i Number indicating the conversion circuit type

e Calculation of outgoing harmonic current

* Rated capacity: Determined by the capacity of the applied motor and
found in Table 5. The rated capacity used here is used to calculate the
generated harmonic amount and is different from the power supply
capacity required for actual inverter drive.

Outgoing harmonic current = fundamental wave current (value converted from received power voltage) x operation ratio x

harmonic content
*Operation ratio: Operation ratio = actual load factor x operation time ratio during 30 minutes

*Harmonic content: Found in Table 4.

Table 5 Rated capacities and outgoing harmonic currents of inverter-driven motors

Rated Fundamental Outgoing harmonic current converted from 6.6 kV (mA)
Applicable | current (A) wave current Rated (No reactor, 100% operation ratio)
motor converted capacity
(kW) 200V | 400V | from 6.6 kV (kVA) 5th 7th 11th 13th 17th 19th 23rd 25th
(mA)
0.4 1.61 0.81 49 0.57 31.85 20.09 | 4.165 | 3.773 | 2.107 1.519 1.274 0.882
0.75 2.74 1.37 83 0.97 53.95 | 34.03 | 7.055 | 6.391 | 3.569 | 2.573 | 2.158 | 1.494
1.5 5.50 2.75 167 1.95 108.6 68.47 14.20 12.86 | 7.181 5177 | 4.342 3.006
2.2 7.93 3.96 240 2.81 156.0 98.40 | 20.40 18.48 10.32 7.440 | 6.240 | 4.320
3.7 13.0 6.50 394 4.61 2571 161.5 | 33.49 | 30.34 16.94 12.21 10.24 7.092
5.5 19.1 9.55 579 6.77 376.1 2374 | 49.22 | 44.58 | 24.90 17.95 15.05 10.42
7.5 25.6 12.8 776 9.07 504.4 318.2 | 65.96 | 59.75 | 33.37 | 24.06 | 20.18 13.97
11 36.9 18.5 1121 13.1 728.7 | 459.6 | 95.29 | 86.32 | 48.20 | 34.75 | 29.15 20.18
15 49.8 24.9 1509 17.6 980.9 618.7 128.3 116.2 64.89 | 46.78 | 39.24 27.16
18.5 61.4 30.7 1860 21.8 1209 762.6 158.1 143.2 79.98 | 57.66 | 48.36 33.48
22 731 36.6 2220 25.9 1443 910.2 188.7 170.9 | 9546 | 68.82 57.72 39.96
30 98.0 49.0 2970 34.7 1931 1218 2525 | 2287 127.7 | 92.07 | 77.22 53.46
37 121 60.4 3660 42.8 2379 1501 3111 281.8 157.4 113.5 95.16 65.88
45 147 73.5 4450 52.1 2893 1825 378.3 | 3427 191.4 138.0 115.7 80.10
55 180 89.9 5450 63.7 3543 2235 463.3 | 419.7 | 2344 169.0 141.7 98.10
Rated Fundamental Outgoing harmonic current converted from 6.6 kV (mA)
Applicable | current (A) wave current Rated (With a DC reactor, 100% operation ratio)
motor converted capacity
(kW) 200V | 400V | from 6.6 kV (kVA) 5th 7th 11th 13th 17th 19th 23rd 25th
(mA)
75 245 123 7455 87.2 2237 969 626 373 350 239 224 164
90 293 147 8909 104 2673 1158 748 445 419 285 267 196
110 357 179 10848 127 3254 1410 911 542 510 347 325 239
132 - 216 13091 153 3927 1702 1100 655 615 419 393 288
160 - 258 15636 183 4691 2033 1313 782 735 500 469 344
220 - 355 21515 252 6455 2797 1807 1076 1011 688 645 473
250 - 403 24424 286 7327 3175 2052 1221 1148 782 733 537
280 - 450 27273 319 8182 3545 2291 1364 1282 873 818 600
315 - 506 30667 359 9200 3987 2576 1533 1441 981 920 675
355 - 571 34606 405 10382 4499 2907 1730 1627 1107 1038 761
400 - 643 38970 456 11691 5066 3274 1949 1832 1247 1169 857
450 - 723 43818 512 13146 | 5696 3681 2191 2060 1402 1315 964
500 - 804 48727 570 14618 6335 4093 2436 2290 1559 1462 1072
560 - 900 54545 638 16364 7091 4582 2727 2564 1746 1636 1200
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e Determining if a countermeasure is required
A countermeasure for harmonics is required if the following condition is satisfied: outgoing harmonic current > maximum

value per 1 kW contract power x contract power

e Harmonic suppression techniques

No. Item Description
1 Reactor installation Install an AC reactor (FR-HAL) on the AC side of the inverter or a DC reactor (FR-HEL) on its DC side, or
(FR-HAL, FR-HEL) install both to suppress outgoing harmonic currents.
This converter trims the current waveform to be a sine waveform by switching the rectifier circuit
9 High power factor (converter module) with transistors. Doing so suppresses the generated harmonic amount significantly.
converter (FR-HC2) Connect it to the DC area of an inverter. Use the high power factor converter (FR-HC2) with the
accessories that come as standard.
Installation of power ) ) . ) . . .
) ) When used with a reactor connected in series, the power factor improving correction capacitor can
3 | factor improving )
) absorb harmonic currents.
capacitor
4 Transformer multi-phase | Use two transformers with a phase angle difference of 30° as in A-A and A-A combinations to provide an
operation effect corresponding to 12 pulses, reducing low-degree harmonic currents.
5 Passive filter A capacitor and a reactor are used together to reduce impedances at specific frequencies. Harmonic
(AC filter) currents are expected to be absorbed greatly by using this technique.
This filter detects the current in a circuit generating a harmonic current and generates a harmonic current
L equivalent to a difference between that current and a fundamental wave current to suppress the
6 | Active filter

harmonic current at the detection point. Harmonic currents are expected to be absorbed greatly by using
this technique.

3.3

Installation of a reactor

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

kVA
AC reactor (300)
(FR-HAL) Inverter E 5
MCCB MC VIS % 5000 1 Capacities requiring
« Ri X @ installation of
P ~ T _Z’g 4000 AC reactor
: ! ! @
Power S Y §g 3000
supply b : : 25 2000
- T: rww:z n%: 1000 4

110165 247 330 420 550 kVA

Inverter capacity
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3.4 Power-OFF and magnetic contactor (MC)

(1) Inverter input side magnetic contactor (MC)

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

(Refer to page 20 for selection.)

» To disconnect the inverter from the power supply at activation of a protective function or at malfunctioning of the driving
system (emergency stop, etc.). For example, an MC prevents overheat or burnout of the brake resistor when heat capacity
of the resistor is insufficient or brake regenerative transistor is damaged with short while connecting an optional brake resistor.

» To prevent any accident due to an automatic restart at power restoration after an inverter stop made by a power failure.

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

If using an MC for emergency stop during operation, select an MC regarding the inverter input side current as JEM1038-AC-3

class rated current.

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

MCCB
—x
Power :
supply

¢ Inverter start/stop circuit example

As shown on the left, always use the start signal
(ON or OFF of STF(STR) signal) to make a start
or stop.

*1  When the power supply is 400 V class, install a
stepdown transformer.

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

Operation preparation

Start/Stop

MC Start
— T . RA *®
Stop | RA

(2) Handling of the magnetic contactor on the inverter's output side

Switch the magnetic contactor between the inverter and motor only when both the inverter and motor are at a stop. When the
magnetic contactor is turned ON while the inverter is operating, overcurrent protection of the inverter and such will activate.
When an MC is provided to switch to a commercial power supply, for example, it is recommended to use the commercial

power supply-inverter switchover function Pr.135 to Pr.139 (Refer to page 450). (The commercial power supply operation is
not available with vector control dedicated motors (SF-V5RU, SF-THY) nor with PM motors.)

(3) Handling of the manual contactor on the inverter's output side

A PM motor is a synchronous motor with high-performance magnets embedded inside. High-voltage is generated at the motor
terminals while the motor is running even after the inverter power is turned OFF. In an application where the PM motor is
driven by the load even after the inverter is powered OFF, a low-voltage manual contactor must be connected at the inverter's
output side.

REMARKS

» Before wiring or inspection for a PM motor, confirm that the PM motor is stopped. In an application, such as fan and blower, where the
motor is driven by the load, a low-voltage manual contactor must be connected at the inverter's output side, and wiring and inspection
must be performed while the contactor is open. Otherwise you may get an electric shock.

» Do not open or close the contactor while the inverter is running (outputting).
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3.5 cCountermeasures against deterioration of
the 400 V class motor insulation

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

e Countermeasures
(With induction motor)

It is recommended to take one of the following countermeasures:

(1) Rectifying the motor insulation and limiting the PWM carrier frequency according to the wiring length
For the 400 V class motor, use an insulation-enhanced motor.
Specifically,
» Order a "400 V class inverter-driven insulation-enhanced motor".
* For the dedicated motor such as the constant-torque motor and low-vibration motor, use an "inverter-driven dedicated

motor".
+ Set Pr.72 PWM frequency selection as indicated below according to the wiring length.

Wiring length
50 m or shorter 50 m to 100 m Longer than 100 m
Pr.72 PWM frequency selection | 15 (14.5 kHz) or lower 9 (9 kHz) or lower 4 (4 kHz) or lower

(2) Suppressing the surge voltage on the inverter side
« For the FR-A840-01800(55K) or lower, connect the surge voltage suppression filter (FR-ASF-H/FR-BMF-H) to the
output side.
» For the FR-A840-02160(75K) or higher, connect the sine wave filter (MT-BSL/BSC) to the output side.

(With PM motor)
* When the wiring length exceeds 50 m, set "9" (6 kHz) or less in Pr.72 PWM frequency selection.

REMARKS

» For the details of Pr.72 PWM frequency selection, refer to page 270. (When using an optional sine wave filter (MT-BSL/BSC), set "25"
(2.5kHz) in Pr.72.)

» For the details of the surge voltage suppression filter (FR-ASF-H/FR-BMF-H) and the sine wave filter (MT-BSL/BSC), refer to the
Instruction Manual of each option.

» A surge voltage suppression filter (FR-ASF-H/FR-BMF-H) can be used under V/F control and Advanced magnetic flux vector control.
A sine wave filter (MT-BSL/BSC) can be used under V/F control. Do not use the filters under different control modes.

» The carrier frequency is limited during PM sensorless vector control.(Refer to page 270.)
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3.6 Checklist before starting operation

The FR-A800 series inverter 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 points.

signal circuits is within the specifications.

Especially check the wiring to prevent the speed setting potentiometer
from being connected incorrectly to short circuit the terminals 10E and 5.

Checkpoint Countermeasure RO | (I
to page | by user
Crimping terminals are insulated. Use crimping terminals with insulation sleeves to wire the power supply )
and the motor.
The wiring between the power supply (R/ L . . .
L1, SIL2, T/L3) and the motor (U, V, W) is Application qf power to the output termlnals.(.U, V, W) of the inverter will 37
damage the inverter. Never perform such wiring.
correct.
Wire offcuts can cause an alarm, failure or malfunction. Always keep the
No wire offcuts are left from the time of inverter clean.
wiring. When drilling mounting holes in an enclosure etc., take caution not to )
allow chips and other foreign matter to enter the inverter.
Use an appropriate cable gauge to suppress the voltage drop to 2% or
The main circuit cable gauge is correctly less. . ) ) )
If the wiring distance is long between the inverter and motor, the voltage | 41
selected. . L )
drop in the main circuit will cause the motor torque to decrease especially
during the output of a low frequency.
Keep the total wiring length within the specified length.
The total wiring length is within the In. Igng distance wiring, charging currents due ’Fo §tray capacﬁance in the
ified lenath wiring may degrade the fast-response current limit operation or cause the | 41
specitied length. equipment on the inverter's output side to malfunction. Pay attention to
the total wiring length.
The input/output (main circuit) of the inverter includes high frequency
Countermeasures are taken against EMI components, which may interfere with the communication devices (such 86
9 " | as AM radios) used near the inverter. In such case, activate the EMC filter
(turn ON the EMC filter ON/OFF connector) to minimize interference.
On the inverter's output side, there is no | Such installation will cause the inverter to trip or the capacitor and surge
power factor correction capacitor, surge | suppressor to be damaged. If any of the above devices is connected, -
suppressor, or radio noise filter installed. | immediately remove it.
When performing an inspection or For a short time e?fter the ;?().wer-OFF, a high voltage remains in the
rewiring on the product that has been smoothing capgcﬂor, e?\nd it |s.dangerou.s.. . .
. . Before performing an inspection or rewiring, wait 10 minutes or longer
energized, the operator has waited long -
] after the power supply turns OFF, then confirm that the voltage across the
enough after shutting off the power main circuit terminals P/+ and N/- of the inverter is 30 VDC or less using a
supply. tester, etc.
+ A short circuit or ground fault on the inverter's output side may
damage the inverter module.
» Fully check the insulation resistance of the circuit prior to inverter
operation since repeated short circuits caused by peripheral circuit
The inverter's output side has no short inadequacy or a ground fault caused by wiring inadequacy or reduced
circuit or ground fault occurring. motor insulation resistance may damage the inverter module.
+ Fully check the to-earth (ground) insulation and phase-to-phase
insulation of the inverter's output side before power-ON. Especially for
an old motor or use in hostile atmosphere, make sure to check the
motor insulation resistance, etc.
The circuit is not configured to use the Since repegteq inrush currents at power ON will shorteq the life of the
inverter's inout-side maanetic contactor converter circuit, frequent starts and stops of the magnetic contactor must 91
P . 9 be avoided. Turn ON/OFF the inverter's start signals (STF, STR) to run/
to start/stop the inverter frequently. stop the inverter
A mechanical brake is not connected . .
. Across terminals P/+ and PR, connect only an external brake resistor. 7
across terminals P/+ and PR.
Application of a voltage higher than the permissible voltage to the inverter
The voltage applied to the inverter I/O I/O signal circuits or opposite polarity may damage the 1/0 devices. 45
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Checklist before starting operation

Checkpoint

Countermeasure

Refer
to page

Check
by user

When using the electronic bypass
operation, electrical and mechanical
interlocks are provided between the
electronic bypass contactors MC1 and
MC2.

When using a switching circuit as shown below, chattering due to mis-
configured sequence or arc generated at switching may allow undesirable
current to flow in and damage the inverter. Mis-wiring may also damage
the inverter.

(The commercial power supply operation is not available with vector
control dedicated motors (SF-V5RU, SF-THY) nor with PM motors.)

MC1
< Interlock

RIL1 U @
‘ﬁ%v — <
S/L2 VvV MC2 |

TIL3 W
Inverter

If switching to the commercial power supply operation while a failure such
as an output short circuit has occurred between the magnetic contactor
MC2 and the motor, the damage may further spread. If a failure has
occurred between the MC2 and the motor, a protection circuit such as
using the OH signal input must be provided.

Power
supply

Undesirable current

450

A countermeasure is provided for power
restoration after a power failure.

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

When using vector control, the encoder
is properly installed.

The encoder must be directly connected to a motor shaft without any
backlash. (Real sensorless vector control, PM sensorless vector control
do not require an encoder.)

62

A magnetic contactor (MC) is installed on
the inverter's input side.

On the inverter's input side, connect an MC for the following purposes:

» To disconnect the inverter from the power supply at activation of a
protective function or at malfunctioning of the driving system
(emergency stop, etc.).

» To prevent any accident due to an automatic restart at power
restoration after an inverter stop made by a power failure.

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

If using an MC for emergency stop during operation, select an MC

regarding the inverter input side current as JEM1038-AC-3 class rated

current.

91

The magnetic contactor on the inverter's
output side is properly handled.

Switch the magnetic contactor between the inverter and motor only when
both the inverter and motor are at a stop.

91

When using a PM motor, a low-voltage
manual contactor is installed on the
inverter's output side.

When a failure occurs between the MC2 and motor, make sure to provide
a protection circuit, such as using the OH signal input.

In an application, such as fan and blower, where the motor is driven by
the load, a low-voltage manual contactor must be connected at the
inverter's output side, and wiring and inspection must be performed while
the contactor is open. Otherwise you may get an electric shock.

91

An EMI countermeasure is provided for
the frequency setting signals.

If electromagnetic noise generated from the inverter causes frequency

setting signal to fluctuate and the motor rotation speed to be unstable

when changing the motor speed with analog signals, the following

countermeasures are effective:

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

* Run signal cables as far away as possible from power cables (inverter
1/0O cables).

+ Use shielded cables.

+ Install a ferrite core on the signal cable (Example: ZCAT3035-1330 by
TDK).

84

A countermeasure is provided for an
overload operation.

When performing frequent starts/stops by the inverter, rise/fall in the
temperature of the transistor element of the inverter will repeat due to a
repeated flow of large current, shortening the life from thermal fatigue.
Since thermal fatigue is related to the amount of current, the life can be
increased by reducing current at locked condition, starting current, etc.
Reducing current may extend the service life but may also cause torque
shortage, which leads to a start failure. Adding a margin to the current
can eliminate such a condition. For an induction motor, use an inverter of
a higher capacity (up to two ranks). For a PM motor, use an inverter and
PM motor of higher capacities.

The specifications and rating match the
system requirements.

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

670
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Failsafe system which uses the inverter

3.7 Failsafe system which uses the inverter

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

(1)

Interlock method which uses the inverter status output signals

By combining the inverter output signals to provide an interlock as shown below, an inverter failure can be detected.

In addition, negative logic can be set. (ON when the

RES Reset processing

No. Interlock method Check method Used signals Refer to page
) . Operation check of an alarm contact.
Inverter protective function L . . . .
a ) Circuit error detection by negative Fault output signal (ALM signal) 377
operation .
logic.
b Inverter operating status Operation ready signal check. Operation ready signal (RY signal) 375
c Inverter running status Logi(.: che.ck of the start signal and Start Tc,igneTI (STF signaI‘, STR signal) 375, 422
running signal. Running signal (RUN signal)
Start signal (STF signal, STR signal
. Logic check of the start signal and art signal ( S|gn.a . signal)
d Inverter running status Output current detection signal (Y12 381, 422
output current. )
signal)
>
(a) Checking by the output of the inverter fault signal § Inverter fault occurrence
When the inverter's protective function activates and q%‘ (trip) JL
the inverter trips, the fault output signal (ALM signal) ;
is output. (ALM signal is assigned to terminal A1B1C1 §
in the initial setting). b ! Time
With this signal, check that the inverter operates ALM ON [OFF !
| (when output | i
roperly. ! !
properly. at NC contact) SN OFF ;

inverter is normal, OFF when the fault occurs.)

(b) Checking the inverter operating status by the inverter
operation ready completion signal

| ON OFF |

(about 1s)
<+«
Reset ON

ON

| oFF

Power
Operation ready signal (RY signal) is output when the supply
inverter power is ON and the inverter becomes STF
operative. Check if the RY signal is output after gy
powering ON the inverter. -

(c) Checking the inverter operating status by the start ;{

signal input to the inverter and inverter running signal =
The inverter running signal (RUN signal) is output §

DC injection brake
operation point
\DC injection
\brake operation

1 _/

Pr. 13 Starting
frequency

when the inverter is running. (RUN signal is assigned
to terminal RUN in the initial setting.)
Check if RUN signal is being output while inputting a

start signal to the inverter. (STF signal is a forward

| Reset
processing
I

rotation signal, and STR is a reverse rotation signal.)
Even after the start signal is turned OFF, the RUN
signal is kept output until the inverter makes the motor
to decelerate and to stop. For the logic check,
configure a sequence considering the inverter's
deceleration time.
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Failsafe system which uses the inverter

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

The output current detection signal (Y12 signal) is output when the inverter operates and currents flows into the motor.
Check if Y12 signal is being output while inputting a start signal to the inverter. (STF signal is a forward rotation signal,
and STR is a reverse rotation signal.) The Y12 signal is initially set to be output at 150% rated inverter current. Adjust
the level to around 20% using no load current of the motor as reference with Pr.150 Output current detection level.
Like the inverter running signal (RUN signal), even after the start signal is turned OFF, the Y12 signal is kept output
until the inverter stops the output to a decelerating motor. For the logic check, configure a sequence considering the
inverter's deceleration time.

Pr.190 to Pr.196 setting

Output signal

Positive logic | Negative logic
ALM 99 199
RY 11 111
RUN 0 100
Y12 12 112

REMARKS

» Changing the terminal assignment using Pr.190 and Pr.196 (output terminal function selection) may affect the other functions. Set
parameters after confirming the function of each terminal.

(2) Backup method outside the inverter

Even if the interlock is provided by the inverter status signal, enough failsafe is not ensured depending on the failure
status of the inverter itself. For example, if an inverter CPU fails in a system interlocked with the inverter's fault, start, and
RUN signals, no fault signal will be output and the RUN signal will be kept ON because the inverter CPU is down.
Provide a speed detector to detect the motor speed and current detector to detect the motor current and consider the
backup system such as performing a check as below according to the level of importance of the system.

(a) Start signal and actual operation check

* When using various signals, assign the functions to Pr.190 and
Pr.196 (output terminal function selection) referring to the
table on the left.

Check the motor running and motor current while the start signal is input to the inverter by comparing the start signal to
the inverter and detected speed of the speed detector or detected current of the current detector. Note that the current
is flowing through the motor while the motor coasts to stop, even after the inverter's start signal is turned OFF. For the
logic check, configure a sequence considering the inverter's deceleration time. In addition, it is recommended to check

the three-phase current when using the current detector.

(b) Command speed and actual operation check

Check for a gap between the actual speed and commanded speed by comparing the inverter's speed command and

the speed detected by the speed detector.

System failure

Controller

Inverter

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

To the alarm detection sensor
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(4 j/BASIC OPERATION

This chapter explains the "BASIC OPERATION" of this product.
Always read the instructions before using the equipment.

4.1 Operation panel (FR-DUO0S8).........ceemiiiiimrcinrirrrecn e 98

4.2 Monitoring the inverter status ..........cccommrciiiiiiiccccr, 102
4.3 Easy operation mode setting (easy setting mode)................ 103
4.4 Frequently-used parameters (simple mode parameters)...... 104
4.5 Basic operation procedure (PU operation).........cccccceevrrrrennnn. 106
4.6 Basic operation procedure (External operation) ................... 111
4.7 Basic operation procedure (JOG operation)......cccccccevrveemnnnnn. 118
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Operation panel (FR-DU08)

4.1 Operation panel (FR-DUO08)

4.1.1

Components of the operation panel (FR-DU08)

To mount the operation panel (FR-DUO08) on the enclosure surface, refer to page 59.

@ (b) ()

)

No.

Component

Name

Description

(@)

PU
EXT
NET

Operation mode indica-
tor

PU: ON to indicate the PU operation mode.

EXT: ON to indicate the External operation mode. (ON at power-ON in the initial setting.)
NET: ON to indicate the Network operation mode.

PU and EXT: ON to indicate the External/PU combined operation mode 1 or 2.

(b)

Operation panel status
indicator

MON: ON to indicate the monitoring mode. Quickly flickers twice intermittently while the
protective function is activated.

Slowly flickers in the display-off mode.

PRM: ON to indicate the parameter setting mode.

(c)

Control motor indicator

IM: ON to indicate the induction motor control.
PM: ON to indicate the PM sensorless vector control.
The indicator flickers when test operation is selected.

(d)

Frequency unit indica-
tor

ON to indicate frequency. (Flickers when the set frequency is displayed in the monitor.)

(e)

Monitor (5-digit LED)

Shows the frequency, parameter number, etc.
(Using Pr.52, Pr.774 to Pr.776, the monitored item can be changed.)

PLC function indicator

ON to indicate that the sequence program can be executed.

(9

Q O
E

20,
m
<

FWD key, REV key

FWD key: Starts forward rotation. The LED is on during forward operation.

REV key: Starts reverse rotation. The LED is on during reverse operation.

The LED flickers under the following conditions.

+ When the frequency command is not given even if the forward/reverse command is given.
+ When the frequency command is the starting frequency or lower.

» When the MRS signal is being input.

(h)

RESET}

STOP/RESET key

Stops the operation commands.
Resets the inverter when the protection function is activated.

Setting dial

The setting dial of the Mitsubishi inverters. The setting dial is used to change the frequency
and parameter settings.

Press the setting dial to perform the following operations:

- To display a set frequency in the monitoring mode (the setting can be changed using
Pr.992.)

- To display the present setting during calibration

« To display a fault history number in the faults history mode

0

)
=
©)
53U,

MODE key

Switches to different modes.

Switches to the easy setting mode by pressing simultaneously with % .

Holding this key for 2 seconds locks the operation. The key lock is invalid when Pr.161="0
(initial setting)". (Refer to page 256.)

(k)

SET key

Enters each setting.

If pressed during operation, the monitored
item changes.

(Using Pr.52 and Pr.774-Pr.776, the monitored item can be changed.)

When the initial setting is set
[Output frequency]ﬂ [Output current] g [Output voltage]
2 I

(0]

ESC key

Goes back to the previous display.
Holding this key for a longer time changes the mode back to the monitor mode.

(m)

PU
EXT

m
"
. °

PU/EXT key

Switches between the PU mode and the External operation mode.

Switches to the easy setting mode by pressing simultaneously with .

Cancels the PU stop also.
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Operation panel (FR-DU08)

4.1.2 Basic operation of the operation panel

(1) Basic operation

p‘ Operation mode switchover/Frequency setting .

*]

ﬂ — |

External operation modex1(At power-ON)

mimiml:

L

=MON

I

PRM PM
P.RUN

PU Jog operation modex1

mimlml:

00

( -
[

=MON
PRM
P.RUN

Value change

-PU
EXT
NET

=MON
PRM
P.RUN

Ny .
‘?Example.)l Flicker

Frequency setting has been
written and completed!!

Parameter setting mode (At power-ON) jﬂ

JTA

MODE

SET

Output current monitor=2

C{!SSET

m

Output voltage monitors2

SET

|

Hz

1
-

MON
=PRM

=M
PM

Display the present

- [

setting

H

Parameter setting mode

[=)
o
£
@
w”
s
@
L
@
£
©
o
©
o

MODE

Parameter clear

o

Group parameter setting

q | T NN N R
MODE
4
i R FIUT D Rl M R P

Automatic parameter setting

ou TNy .
# {Example] 4 Flicker

- I

Parameter write is completed!!

Value change

All parameter clear Faults history clear Parameter copy

IPM parameter initialization Initial value change list

Function mode
Iml

=1

Trace function=3

:mﬂﬁ

Al Faults history.] ‘| Function }]

\

ESC

MODE
: (Example) (Example) (Example)
N Flickering N Flickering 7, Q Flickering 7
[lalal=la]=l=)Y

7y N
N 7

N
%

. . N\ 7, . N\
Faults history 1 =4 Faults history 2 =4 Faults history 8 =4
[Operation for displaying faults history]

Past eight faults can be displayed.

(The latest fault is ended by ".".)

When no fault history exists,

is displayed.

Long press

For the details of operation modes, refer to page 299.

*2  Monitored items can be changed.(Refer to page 346.)

*3  For the details of the trace function, refer to page 529.

*4  For the details of faults history, refer to page 623.

*5  The USB memory mode will appear if a USB memory device is connected. (Refer to page 60.)
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Operation panel (FR-DU08)

(2) Parameter setting mode

In the parameter setting mode, inverter functions (parameters) are set.
The following table explains the indications in the parameter setting mode.

i Refer
Operation panel X L.
. Function name Description to
indication
page
I~ . Under this mode, the set value of the displayed parameter number is
- Parameter setting mode 101
. read or changed.
Clears and resets parameter settings to the initial values.
Calibration parameters and offline auto tuning parameters are not
"--‘ " : " "-‘-' Parameter clear cleared. 608
= The communication parameters are not cleared.
For the details of the uncleared parameters, refer to page 691.
Clears and resets parameter settings to the initial values. Calibration
= o) ) parameters and the offline auto tuning parameters are also cleared.
- Parameter all clear L 608
|y ot iy The communication parameters are not cleared.
For the details of the uncleared parameters, refer to page 691.
,'-- "l ,'- " Faults history clear Deletes the faults history. 619
Copies the parameter settings saved in the inverter to the operation
"--‘ " : :—-‘ '--" Parameter copy panel. The parameters copied to the operation panel can be also 609
= - copied to other inverters.
I~ "l I . ) Identifies the parameters that have been changed from their initial
- - = Initial value change list ) 615
L B Sy | settings.
Changes the parameters to the settings required to drive an IPM
— motor (MM-CF) as a batch.
b LA IPM initialization ( ) _ _ _ 169
) ) Also changes the parameters back to the settings required to drive an
induction motor.
Changes parameter settings as a batch. The target parameters
I el . . include communication parameters for the Mitsubishi's human
- Automatic parameter setting L ) 264
L S By | machine interface (GOT) connection and the parameters for the rated
frequency settings of 50 Hz/60 Hz.
Ll Group parameter setting Displays parameter numbers by function groups. 144

41.3

characters

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

the operation panel:

0| 1 2 |1 3|4 |56 |7 |8]|9]| A |Bb|C/|c |Dd
= [ o et I Y s e v e v I S Y |
I = | [ T} | I e A I NS Y I }
E(e)| F(f) |G(g)[H(h)| I(i) | J() [K(k)|L() M(m) N | n | O | o |P(p)|Q(a)
[ Y e I e B N Y 1| |) V7 0 I LN 1 Y e T I o Y |
— | (I B ] |7 Y I O I O A B ) (A}
R r |SS)TX)| U | u |V |v |W/|[w XXI|Y(Y)IZ>2
I O N i Y i Y I | )/ )| v oLt 7
vy = | [ I I 14 14 s | he |y = |
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Operation panel (FR-DU08)

4.1.4 Changing the parameter setting value

| Changing example | Change the Pr.1 Maximum frequency.

Operation
1 Screen at power-ON
: The monitor display appears.

Changing the operation mode

2.
Press to choose the PU operation mode. [PU] indicator is on.

Parameter setting mode

3.

Press to choose the parameter setting mode. (The parameter number read previously appears.)

Selecting the parameter number

4. Turn o until ,'-—-' ! (Pr.1) appears. Press to read the present set value.
"2 (initial value) appears.
Changing the setting value

Turn o to change the set value to "= _I"I1". Press | SET | to enter the setting.
"= and "R {" flicker alternately.
5 eTurn o to read another parameter.
ePress | SET | to show the setting again.
ePress | SET | twice to show the next parameter.
ePress twice to return to the monitor display of the frequency.
? Er | to = aredisplayed... Why?
e E.—- | appears............ Write disable error
£~ = appears............ Write error during operation
E,—- Z—,‘ appears............ Calibration error
F- 4 appears............ Mode designation error

For details, refer to page 623.

4‘ POINT I

When Pr.77 Parameter write selection="0 (initial setting)", the parameter setting change is only available while the
inverter is stopped under the PU operation mode.

To enable the parameter setting change while the inverter is running or under the operation mode other than PU operation
mode, change the Pr.77 setting. (Refer to page 260)
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Monitoring the inverter status

4.2 Monitoring the inverter status

4.2.1 Monitoring of output current and output voltage

—* POINT i

Pressing in the monitor mode switches the monitored item to output frequency, output current, and then to output

voltage.

Operation

1. Press during operation to monitor the output frequency. [Hz] indicator turns ON.

2 Press to monitor the output current. This operation is valid during running or stopping under any operation

mode. [A] appears.

3. Press| SET | to monitor the output voltage. [V] appears.

REMARKS

» Other monitored items, such as output voltage and set frequency, are also available. Use Pr.52 to change the setting. (Refer to page
346.)

4.2.2 First monitored item

The first monitored item to be displayed in the monitor mode is selectable.

To set a monitored item as the first monitored item, display a monitored item, and press for a while.

Changing example | Set the output current as the first monitored item.

Operation
1. Select the monitor mode, and select the output current.

2. Press for a while (1 s). The output current is set as the first monitored item.

3. When the monitor mode is selected next time, the output current is monitored first.

REMARKS
» Use Pr.774 Operation panel monitor selection 1 to change the monitored item. (Refer to page 346.)

4.2.3 Displaying the set frequency

In the PU operation mode or in the External/PU combined operation mode 1( ) (Pr.79 Operation mode selection

="3"), select the monitor mode, and then press the setting dial. The present set frequency is displayed.

I « Use Pr.992 Operation panel setting dial push monitor selection to change the displayed indication. (Refer to page 346.)
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4.3 Easy operation mode setting (easy setting
mode)

A required combination of a start command and a frequency command can be easily selected using Pr.79 Operation
mode selection.

| Changing example | Operate with the external (STF/STR) start command and ° frequency command.

Operation

Press % and for0.5s.

3. Press| SET | to enter the setting. External/PU combined operation mode 1 (Pr.79="3") is set.

Operation method
Start command Frequency command

(] (]
REV, ° #1 PU operation mode

Operation panel indication Operation mode

External Analog )
. External operation mode
= (STF, STR) voltage input
Flickering —oi
External o External/PU combined
*1
" (STF, STR) operation mode 1
Flickering —o Eé
0 s Analog External/PU combined
EWD REV,
| , voltage input operation mode 2

*1  Touse o as a potentiometer, refer to page 256.

REMARKS

=
-Pr.79 may not be included in the user group set by Pr.160 User group read selection ="1".

. Er- r_-' is displayed... Why?

| is displayed... Why?

(] (]
-Setting cannot be changed during operation.Turn the start command ( or , STF or STR) OFF.

« If |MODE s pressed before pressing , the easy setting mode is terminated and the display goes back to the monitor display.|f the

easy setting mode is terminated while Pr.79 ="0 (initial value)", the operation mode switches between the PU operation mode and the
External operation mode. Check the operation mode.

Reset by is enabled.

» The priorities of the frequency commands when Pr.79 = "3" are "Multi-speed operation (RL/RM/RH/REX) > PID control (X14) > terminal
4 analog input (AU) > digital input from the operation panel".
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4.4 Frequently-used parameters (simple mode
parameters)

Parameters that are frequently used for the FR-A800 series are grouped as simple mode parameters.
When Pr.160 User group read selection="9999", only the simple mode parameters are displayed.
This section explains about frequently-used parameters.

441 Simple mode parameter list

For simple variable-speed operation of the inverter, the initial values of the parameters may be used as they are. Set the
necessary parameters to meet the load and operational specifications. Parameter setting, change and check can be
performed from the operation panel (FR-DUO8).

—{__POINT ]

Pr.160 User group read selection can narrow down the displayed parameters to only the simple mode parameters. (In
the initial setting, all parameters are displayed.) Set Pr.160 User group read selection as required. (For the parameter
change, refer to page 101.)

Pr.160 setting Description
9999 Displays only the simple mode parameters.
0
o Displays simple mode + extended parameters.
(initial value)
1 Displays parameters registered in the user group.
p Initial value Refer
I
Pr. Name Unit *11 Range Application to
rou
eIl FM CA page
6%+1

Set this parameter to obtain a higher starting

4%+2
2 torque under V/F control. Also set this when a
0 G000 | Torque boost 0.1% 3%+3 0 to 30% ) ) 577
loaded motor cannot be driven and the warning

2%x4
10/0 ; [OL] occurs, then the inverter trips with [OC1].
0%
) 120 Hzx6 .
1 H400 | Maximum frequency | 0.01 Hz 0to 120 Hz | Sets the upper limit for the output frequency.
60 Hzx7 334
2 H401 | Minimum frequency | 0.01 Hz OHz 0to 120 Hz | Sets the lower limit for the output frequency.
Set this parameter when the rated motor

3 G001 | Base frequency 0.01Hz | 60Hz | 50 Hz | 0 to 590 Hz | frequency is 50 Hz. 578

Check the rating plate of the motor.

Multi-speed setting

4 D301 ) 0.01 Hz | 60 Hz | 50 Hz | 0 to 590 Hz
(high speed) 108
Multi-speed setting Pre-sets the speeds that will be switched among ’
5 D302 ) 0.01 Hz 30 Hz 0 to 590 Hz . 113,
(middle speed) by terminals. 319
Multi-speed setting
6 D303 0.01 Hz 10 Hz 0 to 590 Hz
(low speed)
5549
7 FO10 | Acceleration time 0.1s 155010 0to 3600 s Sets the acceleration time.
5 ovs 278
8 FO11 | Deceleration time 0.1s 155010 0to 3600 s Sets the deceleration time.
9 HOO00 | Electronic thermal 0.01 A6 Ratedinverter 0 t0 500 Ass Protects the motor from heat. 322
C103 | O/L relay 0.1 A7 currentss 0 to 3600 A« Set the rated motor current.
Operation mode Select the start and frequency command
79 | DO0O ) 1 0 0to4,6,7 299
selection sources.
Terminal 2 Allows the frequency at the maximum 15
125 | T022 | frequency setting 0.01 Hz | 60 Hz | 50 Hz | 0 to 590 Hz | potentiometer setting (5 V in the initial setting) to 400’
gain frequency be changed.
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p Initial value Refer
I
Pr. Name Unit *11 Range Application to
rou
LIl FM CA page
Terminal 4 )
) Allows the frequency at the maximum current 17,
126 | TO042 | frequency setting 0.01Hz [60Hz | 50Hz | 0to 590 Hz | . ) o )
) input (20 mA in the initial setting) to be changed. | 400
gain frequency
User group read Restricts the parameters that are read by the
160 | E440 - 1 0 0, 1, 9999 ) ) 268
selection operation panel and parameter unit.
0, 3003,
Selects the PM sensorless vector control and
PM parameter 3103, 8009, ) .
998 | E430 | .. . . 1 0 set the parameters that are required to drive an 169
initialization 8109, 9009,
PM motor.
9109
1210 11 Changes parameter settings as a batch. The
) »7 7 7| target parameters include communication
Automatic 12,13, 20, . L .
999 | E431 . 1 9999 parameters for the Mitsubishi's human machine 264
parameter setting 21, 30, 31, ) )
9999 interface (GOT) connection and the parameters

for the rated frequency settings of 50 Hz/60 Hz.

*1
*2
*3
*4
%5
*6
*7
*8
*9
%10
*11

Initial value for the FR-A820-00077(0.75K) or lower and FR-A840-00038(0.75K) or lower.

Initial value for the FR-A820-00105(1.5K) to FR-A820-00250(3.7K) and the FR-A840-00052(1.5K) to FR-A840-00126(3.7K).

Initial value for the FR-A820-00340(5.5K), FR-A820-00490(7.5K), FR-A820-00340(5.5K), and FR-A840-00250(7.5K).

Initial value for the FR-A820-00630(11K) to FR-A820-03160(55K), FR-A820-00630(11K) to FR-A840-01800(55K).

Initial value for the FR-A820-03800(75K) or higher and FR-A840-02160(75K) or higher.

For the FR-A820-03160(55K) or lower and FR-A840-01800(55K) or lower.

For the FR-A820-03800(75K) or higher and FR-A840-02160(75K) or higher.

The initial value for the FR-A820-00077(0.75K) or lower and FR-A840-00038(0.75K) or lower is set to the 85% of the rated inverter current.
Initial value for the FR-A820-00490(7.5K) or lower and FR-A840-00250(7.5K) or lower.

Initial value for the FR-A820-00630(11K) or higher and FR-A840-00310(11K) or higher.

FM denotes the initial value for the FM type inverter that has the terminal FM, and CA denotes the initial value for the CA type inverter that has the
terminal CA.
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4.5 Basic operation procedure (PU operation)

4i POINT i

Where is the frequency command source?
-The frequency set in the frequency setting mode of the operation panel — Refer to 4.5.1. (Refer to page 106.)

-The setting dial used as the potentiometer — Refer to 4.5.2. (Refer to page 107.)
-The ON/OFF switches connected to terminals — Refer to 4.5.3. (Refer to page 108.)
-Voltage input signals — Refer to 4.5.4. (Refer to page 109.)

-Current input signals — Refer to 4.5.5. (Refer to page 110.)

4.5.1 Operating at a set frequency (example:
operating at 30 Hz)

’—| POINT I
Use the operation panel (FR-DUO08) to give a start command and a frequency command. (PU operation)

Operation panel
(FR-DU08)

Operation example Operate at 30 Hz.

Operation
Screen at power-ON

The monitor display appears.
Changing the operation mode

Press to choose the PU operation mode. [PU] indicator is on.
Setting the frequency

Turn o until the target frequency, " = H__H__.' " (30.00 Hz), appears. The frequency flickers for about 5 s.

While the value is flickering, press to enter the frequency. "~ " and " =/_{"11"! " flicker alternately. After about 3 s of

flickering, the indication goes back to " ,'-,','_-,','_-,' " (monitor display).

(If | SET | is not pressed, the indication of the value goes back to .'_-,'.'_-,'.'_-,' " (0.00 Hz) after about 5 s of flickering.In that
case, turn ° again and set the frequency.)

Start — acceleration — constant speed

(] ()
Press or to start running. The frequency value on the indication increases in Pr.7 Acceleration time, and

" T (30.00 Hz) appears.
(To change the set frequency, perform the operation in above step 3. The previously set frequency appears.)
Deceleration — stop

5. Press

rotating with "|_i_{1"! " (0.00 Hz) displayed.

to stop. The frequency value on the indication decreases in Pr.8 Deceleration time, and the motor stops

106 | BAsic oPERATION



Basic operation procedure (PU operation)

REMARKS

» To display the set frequency under PU operation mode or External/PU combined operation mode 1 (Pr.79 = "3"), press o .

(Refer to page 346.)

. o can also be used like a potentiometer to perform operation. (Refer to page 107.)

——  +Parameters referred to ¢

Pr.7 Acceleration time, Pr.8 Deceleration time (3 page 278
Pr.79 Operation mode selection @page 299

4.5.2 Using the setting dial like a potentiometer to
perform operation

—{_POINT ]

Set Pr.161 Frequency setting/key lock operation selection ="1" (setting dial potentiometer).

| Operation example | Change the frequency from 0 Hz to 60 Hz during operation

Operation
Screen at power-ON

The monitor display appears.
Changing the operation mode

Press to choose the PU operation mode. [PU] indicator is on.

Changing the parameter setting
Change Pr.161 setting to "1". (For setting value change, refer to page 101.)
Start

(] (]
Press or to start the inverter operation.

Setting the frequency

5 Turn o " until r__'u'_u'n'__u'n'__u' " appears. The set frequency flickers. (The frequency flickers for about 5 s.)

needs not to be pressed.

REMARKS
« If the display changes from flickering "60.00" to "0.00", Pr.161 Frequency setting/key lock operation selection may be set to a value
other than "1".

» Simply turning o will enable frequency setting whether the inverter is running or at a stop.

* The newly-set frequency will be saved as the set frequency in EEPROM after 10 s.
« With the setting dial, the frequency can go up to the setting value of Pr.1 Maximum frequency.
Check the Pr.1 Maximum frequency setting, and adjust the setting according to the application.

——  +Parameters referred to ¢

Pr.1 Maximum frequency G@page 334
Pr.161 Frequency setting/key lock operation selection 03 page 256
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4.5.3 Setting the frequency by switches (multi-speed
setting)

—i POINT I
» Use the operation panel (FR-DU08) ( or ) to give a start command.

» Turn ON the RH, RM, or RL signal to give a frequency command. (multi-speed setting)
» Set Pr.79 Operation mode selection="4" (External/PU combination operation mode 2).

[Connection diagram]

High speed
Middle speed
Low speed

Speed 1
(High speed)

Inverter

Speed 2
Middle speed)
Speed 3
Low speed)

Operation panel
(FR-DU08)

Output frequency (Hz)

Switch T
é. R
R .
' RL4.—
Operation example Operate at a low-speed (10 Hz).
Operation
1 Screen at power-ON
The monitor display appears.
2 Changing the operation mode
Set "4" in Pr.79. [PU] and [EXT] indicators are on. (For setting value change, refer to page 103.)
3 Setting the frequency

Turn ON the low-speed switch (RL).
Start — acceleration — constant speed

(] (]
4, Press or to start running. The frequency value on the indication increases in Pr.7 Acceleration time, and

DT (10.00 Hz) appears.

Deceleration — stop

o

Press %% to stop. The frequency value on the indication decreases in Pr.8 Deceleration time, and the motor stops

rotating with "|_{}_{/_! " (0.00 Hz) displayed. Turn OFF the low-speed switch (RL).

REMARKS

* The terminal RH is initially set to 60 Hz for the FM type inverter, and to 50 Hz for the CA type inverter. The terminal RM is set to 30 Hz,
and the RL is set to 10 Hz. (To change, set Pr.4, Pr.5, and Pr.6.)

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

* Maximum of 15-speed operation can be performed.

——  «Parameters referred to ¢
Pr.4 to Pr.6 (multi-speed setting) 03 page 319

Pr.7 Acceleration time, Pr.8 Deceleration time U@page 278
Pr.79 Operation mode selection 03 page 299
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4.5.4 Setting the frequency with analog signals
(voltage input)

—i POINT I
» Use the operation panel (FR-DU08) ( or ) to give a start command.

» Use the potentiometer (frequency setting potentiometer) to give a frequency command (by connecting it across terminals
2 and 5 (voltage input)).
« Set Pr.79 Operation mode selection = "4" (External/PU combination operation mode 2).

[Connection diagram] (The inverter supplies 5 V power to the frequency setting potentiometer (terminal 10).)

Inverter

Operation panel

(FR-DUO08)

' Frequency setting
» potentiometer

Potentiometer )
I

Operation example Operate at 60 Hz.

Operation
1 Screen at power-ON
The monitor display appears.
2 Changing the operation mode
Set "4" in Pr.79. [PU] and [EXT] indicators are on. (For setting value change, refer to page 101.)
Start
> Press or . [FWD] or [REV] flickers as no frequency command is given.
Acceleration — constant speed
4. Turn the potentiometer (frequency setting potentiometer) clockwise slowly to full. The frequency value on the indication
increases in Pr.7 Acceleration time, and .'-_-“'_-.','_-.','_-.' " (60.00 Hz) appears.
Deceleration
Turn the potentiometer (frequency setting potentiometer) counterclockwise slowly to full. The frequency value on the
5. indication decreases in Pr.8 Deceleration time, and the motor stops rotating with "}_{/_{/{ " (0.00 Hz) displayed. [FWD] or
[REV]
indicator flickers.
Stop
6.

. [FWD] or [REV] indicator turns OFF.

REMARKS
» To change the frequency (60 Hz) at the maximum voltage input (initial value 5 V), adjust Pr.125 Terminal 2 frequency setting gain
frequency.
» To change the frequency (0 Hz) at the minimum voltage input (initial value 0 V), adjust the calibration parameter C2 Terminal 2
frequency setting bias frequency.

——  +Parameters referred to ¢

Pr.7 Acceleration time, Pr.8 Deceleration time ([ page 278

Pr.79 Operation mode selection U@page 299

Pr.125 Terminal 2 frequency setting gain frequency (3 page 400
C2(Pr.902) Terminal 2 frequency setting bias frequency (35 page 400
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4.5.5 Using an analog signal (current input) to give a
frequency command

—i POINT I
» Use the operation panel (FR-DU08) ( or) to give a start command.

» Use the outputs from the current signal source (4 to 20 mA) to give a frequency command (by connecting it across
terminals 4 and 5 (current input)).

* Turn ON the AU signal.

» Set Pr.79 Operation mode selection ="4" (External/PU combination operation mode 2).

[Connection diagram]

Inverter

Operation panel

AU signal (FR-DU08)

Current signal
source
(4 to 20mADC)

Operation example Operate at 60 Hz.

Operation

Screen at power-ON
The monitor display appears.
Changing the operation mode
Set "4" in Pr.79. [PU] and [EXT] indicators are on. (For setting value change, refer to page 101.)
Terminal 4 input selection
Turn ON the terminal 4 input selection signal (AU). Input to the terminal 4 is enabled.
Start

() ()
Press or . [FWD] or [REV] flickers as no frequency command is given.

Acceleration — constant speed

5. Input 20 mA. The frequency value on the indication increases in Pr.7 Acceleration time, and "/=/1/I/1" (60.00 Hz)
appears.
Deceleration
6. Input 4 mA or less.The frequency value on the indication decreases in Pr.8 Deceleration time, and the motor stops rotating
with "1™ (0.00 Hz) displayed. [FWD] or [REV] indicator flickers.
Stop

Press

S [FWD] or [REV] indicator turns OFF.

REMARKS
* Pr.184 AU terminal function selection must be set to "4" (AU signal) (initial value).
» To change the frequency (60 Hz) at the maximum current input (initial value 20 mA), adjust Pr.126 Terminal 4 frequency setting gain
frequency.
» To change the frequency (0 Hz) at the minimum current input (initial value 4 mA), adjust the calibration parameter C5 Terminal 4
frequency setting bias frequency.

——  +Parameters referred to ¢

Pr.7 Acceleration time, Pr.8 Deceleration time ([ page 278

Pr.79 Operation mode selection U35 page 299

Pr.126 Terminal 4 frequency setting gain frequency (% page 400
Pr.184 AU terminal function selection (3 page 416

C5(Pr.904) Terminal 4 frequency setting bias frequency @@’page 400
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4.6 Basic operation procedure (External
operation)

4‘ POINT I

* Where is the frequency command source?
- The frequency set in the frequency setting mode of the operation panel — Refer to 4.6.1. (Refer to page 111.)
- Switches (multi-speed setting) — Refer to 4.6.3. (Refer to page 114.)
- Voltage input signals — Refer to 4.6.4. (Refer to page 115.)
- Current input signals — Refer to 4.6.5. (Refer to page 116.)

4.6.1 Using the frequency set by the operation panel

4‘ POINT I

» Switch ON the STF (STR) signal to give a start command.

» Use the operation panel (FR-DU08) (o ) to give a start command.

» Set Pr.79 ="3" (External/PU combined operation mode 1).

[Connection diagram]

Inverter
Operation panel

Forward rotation STF (FR-DUO08)
start
Reverse rotation STR

Switch Sta sD

Operation example Operate at 30 Hz.

Operation
Changing the operation mode

Set "3" in Pr.79. [PU] and [EXT] indicators are on. (For setting value change, refer to page 101.)
Setting the frequency

Turn o to until the target frequency, " ,' " (30.00 Hz), appears. The frequency flickers for about 5 s.

While the value is flickering, press to enter the frequency. "} "and " ” " flicker alternately. After about 3 s of
flickering, the indication goes back to "[_{/"11™1 " (monitor display).

(If is not pressed, the indication of the value goes back to "} " (0.00 Hz) after about 5 s of flickering. In that

case, turn ° again and set the frequency.)
Start — acceleration — constant speed
Turn ON the start switch (STF or STR). The frequency value on the indication increases in Pr.7 Acceleration time, and
3. " --;,' ; " (30.00 Hz) appears. [FWD] indicator is on during the forward rotation, and [REV] indicator is on during the
reverse r otatlon.
(To change the set frequency, perform the operation in above step 2. The previously set frequency appears.)
Deceleration — stop
4. Turn OFF the start switch (STF or TR). The frequency value on the indication decreases in Pr.8 Deceleration time, and

the motor stops rotating with "} " (0.00 Hz) displayed.
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REMARKS

* When both the forward rotation switch (STF) and the reverse rotation switch (STR) are ON, the motor cannot be started. If both are
turned ON while the inverter is running, the inverter decelerates to a stop.

* Pr.178 STF terminal function selection must be set to "60" (or Pr.179 STR terminal function selection must be set to "61"). (All are
initial values.)

« Setting Pr.79 Operation mode selection="3" also enables multi-speed operation.
« If stopped using ?,Q%S% on the operation panel (FR-DUO8) during the External operation, the inverter enters the PU stop status.
( :'_'“'__'l appears on the operation panel.)

To reset the PU stop status, turn OFF the start switch (STF or STR), and then press % . (Refer to page 253)

——  +Parameters referred to ¢

Pr.4 to Pr.6 (multi-speed setting) (& page 319

Pr.7 Acceleration time, Pr.8 Deceleration time 03 page 278
Pr.178 STF terminal function selection (& page 416

Pr.179 STR terminal function selection ([ page 416

Pr.79 Operation mode selection Wpage 299
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4.6.2 Setting the frequency by switches (multi-speed
setting) (Pr.4 to Pr.6)

4‘ POINT I

« Switch ON the STF (STR) signal to give a start command.
» Turn ON the RH, RM, or RL signal to give a frequency command. (Multi-speed setting)

[Connection diagram]
Forward rotation start
Reverse rotation start

High speed
Middle speed
Low speed

Switch

Inverter Speed 1

Output frequency (Hz)

Changing example Operate at a high-speed (60 Hz).

Operation
1 Screen at power-ON
The monitor display appears.
2 Setting the frequency
Turn ON the high-speed switch (RH).
Start — acceleration — constant speed
Turn ON the start switch (STF or STR). The frequency value on the indication increases in Pr.7 Acceleration time, and
3. " TTIT1 (60.00 Hz) appears. [FWD] indicator is on during the forward rotation, and [REV] indicator is on during the
reverse rotation.
* When RM is turned ON, 30 Hz is displayed. When RL is turned ON, 10 Hz is displayed.
Deceleration — stop
4 Turn OFF the start switch (STF or STR).The frequency value on the indication decreases in Pr.8 Deceleration time, and the
’ motor stops rotating with ,‘__,',‘__,',‘__,' (0.00 Hz) displayed. [FWD] or [REV] indicator turns OFF. Turn OFF the high-speed
switch (RH).

REMARKS

* When both the forward rotation switch (STF) and the reverse rotation switch (STR) are ON, the motor cannot be started. If both are
turned ON while the inverter is running, the inverter decelerates to a stop.

» The terminal RH is initially set to 60 Hz for the FM type inverter, and to 50 Hz for the CA type inverter. The terminal RM is set to 30 Hz,
and the RL is set to 10 Hz. (To change, set Pr.4, Pr.5, and Pr.6.)

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

* Maximum of 15-speed operation can be performed.

—— <4 Parameters referred to ¢

Pr.4 to Pr.6 (multi-speed setting) 035 page 319
Pr.7 Acceleration time, Pr.8 Deceleration time G@Spage 278
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4.6.3 Setting the frequency with analog signals
(voltage input)

4‘ POINT I

» Switch ON the STF (STR) signal to give a start command.
» Use the potentiometer (frequency setting potentiometer) to give a frequency command. (by connecting it across
terminals 2 and 5 (voltage input)).

[Connection diagram]
(The inverter supplies 5 V power to the frequency setting potentiometer (terminal 10).)

Inverter
% Forward rotation start STF T
Reverse rotation start STR
Switch SD
3l Frequency setting
2 potentiometer
Potentiometer

Operation example Operate at 60 Hz.

Operation
1 Screen at power-ON
The monitor display appears.
2 Start
Turn ON the start switch (STF or STR). [FWD] or [REV] flickers as no frequency command is given.
Acceleration — constant speed
Turn the potentiometer (frequency setting potentiometer) clockwise slowly to full. The frequency value on the indication
3 increases in Pr.7 Acceleration time, and ",'-_-,,'_-},'_-{,'_-{ " (60.00 Hz) appears. [FWD] indicator is on during the forward rotation,
and [REV] indicator is on during the reverse rotation.
Deceleration
4. Turn the potentiometer (frequency setting potentiometer) counterclockwise slowly to full. The frequency value on the
indication decreases in Pr.8 Deceleration time, and the motor stops rotating with " ,'__,','__,','__,' " (0.00 Hz) displayed.
Stop

Turn OFF the start switch (STF or STR). [FWD] or [REV] indicator turns OFF.

REMARKS

* When both the forward rotation switch (STF) and the reverse rotation switch (STR) are ON, the motor cannot be started. If both are
turned ON while the inverter is running, the inverter decelerates to a stop.

* Pr.178 STF terminal function selection must be set to "60" (or Pr.179 STR terminal function selection must be set to "61"). (All are
initial values.)

——  +Parameters referred to ¢
Pr.7 Acceleration time, Pr.8 Deceleration time (3 page 278
Pr.178 STF terminal function selection U3 page 416
Pr.179 STR terminal function selection (& page 416
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4.6.4 Changing the frequency (60 Hz, initial value) at
the maximum voltage input (5 V, initial value)

Change the maximum frequency.

Changing example | With a 0 to 5 VDC input frequency setting potentiometer, change the frequency at 5 V from 60 Hz
(initial value) to 50 Hz.
Adjust the setting so that the inverter outputs 50 Hz when 5 V is input.
Set "50 Hz" in Pr.125.

Operation
Parameter selection

1 Turn o until {5 (Pr.125) appears.

Press | SET  to show the present set value. (60.00 Hz)

Changing the maximum frequency

2. Turn o to change the set value to "5 [ "1/"1". (50.00 Hz)

Press || SET | to enter the setting." =/ {/ I/ 1"and "f! {5 " flicker alternately.

Checking the mode/monitor

3.
Press three times to change to the monitor / frequency monitor.

Start
Turn ON the start switch (STF or STR), then turn the potentiometer (frequency setting potentiometer) clockwise slowly to full.
(Refer to steps 2 and 3in 4.6.3.)
Operate at 50 Hz.

REMARKS

» To set the frequency at 0 V, use the calibration parameter C2.

A Initial value
60Hz ------ e
(50Hz) !
Output frequenc: !
P (Hzg R =
— s
N i Gain Pr.125
Bias ! i
C2 i
(Pr.902) L >
0 100%
0 Frequency setting signal 5V
0 10V
C3(Pr.902) C4(Pr.903)

» Other adjustment methods for the frequency setting voltage gain are the following: adjustment by applying a voltage directly across

terminals 2 and 5, and adjustment using a specified point without applying a voltage across terminals 2 and 5.

——  +Parameters referred to ¢
Pr.125 Terminal 2 frequency setting gain frequency (35 page 400

C2(Pr.902) Terminal 2 frequency setting bias frequency (35 page 400
C4(Pr.903) Terminal 2 frequency setting gain (3 page 400
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4.6.5 Using an analog signal (current input) to give a
frequency command

4‘ POINT I

» Switch ON the STF (STR) signal to give a start command.
* Turn ON the AU signal.
» Set Pr.79 Operation mode selection="2" (External operation mode).

[Connection diagram]

% Forward rotation start
Reverse rotation start

Switch

Inverter

STF

Current signal
source
(4 to 20mADC)

Operation example Operate at 60 Hz.

Operation
1 Screen at power-ON
The monitor display appears.
2 Terminal 4 input selection
Turn ON the terminal 4 input selection signal (AU). Input to the terminal 4 is enabled.
3 Start
’ Turn ON the start switch (STF or STR). [FWD] or [REV] flickers as no frequency command is given.
Acceleration — constant speed
4. Input 20 mA.The frequency value on the indication increases in Pr.7 Acceleration time, and "= /(! "I" (60.00 Hz)
appears. [FWD] indicator is on during the forward rotation, and [REV] indicator is on during the reverse rotation.
Deceleration
5. Input 4 mA or less.The frequency value on the indication decreases in Pr.8 Deceleration time, and the motor stops rotating
with "1 171" (0.00 Hz) displayed. [FWD] or [REV] indicator flickers.
Stop

Turn OFF the start switch (STF or STR). [FWD] or [REV] indicator turns OFF.

REMARKS

* When both the forward rotation switch (STF) and the reverse rotation switch (STR) are ON, the motor cannot be started. If both are
turned ON while the inverter is running, the inverter decelerates to a stop.
* Pr.184 AU terminal function selection must be set to "4" (AU signal) (initial value).

——  +Parameters referred to ¢

Pr.7 Acceleration time, Pr.8 Deceleration time 03 page 278
Pr.184 AU terminal function selection (35 page 416
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4.6.6 Changing the frequency (60 Hz, initial value) at

the maximum current input (at 20 mA, initial
value)

Change the maximum frequency.

With a 4 to 20 mA input frequency setting potentiometer, change the frequency at 20 mA from 60 Hz
(initial value) to 50 Hz.

Adjust the setting so that the inverter outputs 50 Hz when 20 mA is input.

Set "50 Hz" in Pr.126.

Changing example

Operation
Parameter selection
1. Turn o until {5 (Pr.126) appears.
Press | SET  to show the present set value. (60.00 Hz)

Changing the maximum frequency

2 Turn o to change the set value to " 541171 . (50.00 Hz)

Press | SET | to enter the setting." 5/ 11t "and " {5 " flicker alternately.

Checking the mode/monitor

Press | MODE | three times to change to the monitor / frequency monitor.

Start
Turn ON the start switch (STF or STR), then turn the potentiometer (frequency setting potentiometer) clockwise slowly to full.
(Refer to steps 3 and 4 in 4.6.5.)
Operate at 50 Hz.

REMARKS
» To set the frequency at 4 mA, use the calibration parameter C5.

4 Initial value
60Hz
(50Hz)
Output frequency [
(Hz)
kN Gain Pr.126
Bias
C5
(Pr.904) L >
0 20 100%
0 4 . . 20mA
0 1 Frequency setting signal gy
0 2 10V
C6(Pr.904) C7(Pr.905)

» Other adjustment methods for the frequency setting current gain are the following: adjustment by applying a current through terminals 4
and 5, and adjustment using a specified point without applying a current through terminals 4 and 5.

——  ¢Parameters referred to ¢
Pr.126 Terminal 4 frequency setting gain frequency (3 page 400
C5(Pr.904) Terminal 4 frequency setting bias frequency (3 page 400
C7(Pr.905) Terminal 4 frequency setting gain (3 page 400
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4.7 Basic operation procedure (JOG operation)

4.7.1 Performing JOG operation using external
signals

4‘ POINT I

» Perform JOG operation only while the JOG signal is ON.
* Use Pr.15 Jog frequency and Pr.16 Jog acceleration/deceleration time for the operation.
» Set Pr.79 Operation mode selection="2" (External operation mode).

[Connection diagram]

Inverter
Jo NG
% Forward rotation start —— STF
Reverse rotation start &—— STR
JOG signal &— JOG
Switch SD

Operation example Operate at 5 Hz.

Operation

Screen at power-ON
The monitor display appears.
Turning ON the JOG signal

2,
Turn ON the JOG switch (JOG). The inverter is set ready for the JOG operation.
Start — acceleration — constant speed
3 Turn ON the start switch (STF or STR). The frequency value on the indication increases in Pr.16 Jog acceleration/

deceleration time, and " '-__-,}__H__,' " (5.00 Hz) appears. [FWD] indicator is on during the forward rotation, and [REV] indicator
is on during the reverse rotation.

Deceleration — stop
Turn OFF the start switch (STF or STR). The frequency value on the indication decreases in Pr.16 Jog acceleration/

deceleration time, and the motor stops rotating with " ;__,';__,';__,' " (0.00 Hz) displayed. [FWD] or [REV] indicator turns OFF.
Turn OFF the JOG switch (JOG).

Stop
Turn OFF the start switch (STF or STR). [FWD] or [REV] indicator turns OFF.

REMARKS

» To change the running frequency, change Pr.15 Jog frequency (initial value "5 Hz").
» To change the acceleration/deceleration time, change Pr.16 Jog acceleration/deceleration time (initial value "0.5 s").

——  ¢Parameters referred to ¢
Pr.15 Jog frequency (35 page 318
Pr.16 Jog acceleration/deceleration time @%page 318
Pr.79 Operation mode selection G@page 299
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4.7.2 JOG operation from the operation panel

—1 POINT i
* Operate only while or is pressed.

Operation panel
(FR-DUO08)

Operation example Operate at 5 Hz.

Operation
1 Screen at power-ON
’ The monitor display appears.
Changing the operation mode
2.
Press twice to choose the PUJOG operation mode. The monitor displays ,_H__H__-. , and [PU] indicator is on.

Start — acceleration — constant speed

3. Keep pressing or . The frequency value on the indication increases in Pr.16 Jog acceleration/deceleration

time, and "5} 7/17! " (5.00 Hz) appears.
Deceleration — stop

>

() .
Release or . The frequency value on the indication decreases in Pr.16 Jog acceleration/deceleration time,

and the motor stops rotating with "|_{J_{"{ " (0.00 Hz) displayed.

+ To change the running frequency, change Pr.15 Jog frequency (initial value "5 Hz").
» To change the acceleration/deceleration time, change Pr.16 Jog acceleration/deceleration time (initial value "0.5 s").

——  +Parameters referred to ¢

Pr.15 Jog frequency U%page 318
Pr.16 Jog acceleration/deceleration time ([ page 318
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5 ’PARAMETERS

This chapter explains the function setting for use of this product.
Always read this instructions before use.

The following marks are used to indicate the controls as below. (Parameters without
any mark are valid for all control.)

Mark Control method Applied motor
VI/F control
Advanced magnetic flux
Magneticiflux

vector control

Sensorless Real sensorless vector control

Three-phase induction motor

Vector control
PM sensorless vector control IPM motor
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Parameter List
Parameter list (by parameter number)

5.1 Parameter List

5.1.1 Parameter list (by parameter number)

For simple variable-speed operation of the inverter, the initial value of the parameters may be used as they are. Set the
necessary parameters to meet the load and operational specifications. Parameter setting, change and check can be made
from the operation panel (FR-DUO08).

REMARKS

+ @Simple) indicates simple mode parameters. Use Pr.160 User group read selection to indicate the simple mode parameters only.

« Parameter setting may be restricted in some operating statuses. Use Pr.77 Parameter write selection to change the setting.

» Refer to Appendix 3 (page 691) for instruction codes for communication and availability of parameter clear, all clear, and parameter
copy of each parameter.

Minimum Initial value | Refer

Pr. . X Customer
Pr. Name Setting range setting to .
group increments FM CA page setting
6% =1
4% =1
0 G000 | Torque boost Simple) 0to 30% 0.1% 3% *1 577
2% =1
1% =1
. 120 Hz «2
1 H400 | Maximum frequency Simple) 0to 120 Hz 0.01 Hz 502 ss 334
H401 | Minimum frequency Simple) 0to 120 Hz 0.01 Hz 0 Hz 334
G001 | Base frequency Simple) 0to 590 Hz 0.01 Hz 60 Hz | 50 Hz | 578
Multi-speed setting (high speed)
4 D301 . 0 to 590 Hz 0.01 Hz 60 Hz | 50 Hz | 319
Simple)
Multi-speed setting (middle speed)
5 D302 . 0 to 590 Hz 0.01 Hz 30 Hz 319
Simple)
6 D303 Multi-speed setting (low speed) 010 590 H 0.01 H 10H 319
(o} z . z z
Simple)
554
7 FO010 Acceleration time Simple) 01to 3600 s 0.1s 155+ 278
5s x4
8 F011 | Deceleration time Simple) 0103600 s 0.1s 1588 = 278
Electronic thermal O/L relay 0to 500 A 0.01 A 322,
9 Ic'l::)gg Simpl® Rated |tnverter 428,
. curren
Rated motor current Simple) 0 to 3600 A 0.1Ax 438
10 | G100 |PC iniection brake operation 0 to 120 Hz, 9999 0.01 Hz 3 Hz 584
frequency
1 G101 | DC injection brake operation time 0to 10 s, 8888 0.1s 05s 584
4% =6
12 G110 | DC injection brake operation voltage | 0 to 30% 0.1% 2% =6 584
1% =6
. 291,
13 F102 | Starting frequency 0 to 60 Hz 0.01 Hz 0.5 Hz 292
14 G003 | Load pattern selection 0to5 1 0 580
15 D200 | Jog frequency 0 to 590 Hz 0.01 Hz 5Hz 318
16 F002 | Jog acceleration/deceleration time | 0to 3600 s 0.1s 05s 318
17 T720 | MRS input selection 0,2,4 1 0 419
18 H402 | High speed maximum frequency 0to 590 Hz 0.01 Hz ;gOH:Zf 334
19 G002 | Base frequency voltage 0 to 1000 V, 8888,9999 | 0.1V 9999 | 8888 | 578
20 F000 Acceleration/deceleration reference 1 to 590 Hz 0.01 Hz 60 Hz | 50 Hz | 278
frequency
21 F001 f\cceIeratlon/deceleratlon time 0to 1 1 0 278
increments
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Parameter List

Parameter list (by parameter number)

Pr. G Name Setting range Ms::;?:gm Initil value Rtta:er Cu d
group increments FM CA page setting
- - 181,
22 H500 Stall prev.en.tlon operation level 0 to 400% 0.1% 150%
(Torque limit level) 336
Stall prevention operation level
23 H610 | compensation factor at double 0 to 200%, 9999 0.1% 9999 336
speed
24 to D304 i i
to |Multispeedsetting (4speedto? | ;4,590 1y, 9999 0.01 Hz 9999 319
27 speed)
D307
28 D300 Multl-§peed input compensation 0to 1 1 0 319
selection
29 F100 AcceItleratlon/deceleratlon pattern 0to 6 1 0 283
selection
0to 2,10, 11, 20, 21,
100 to 102, 110, 111,
30 E300 | Regenerative function selection 120, 121=11 1 0 593
0, 2, 10, 20, 100, 102,
110, 120+12
31 H420 | Frequency jump 1A 0 to 590 Hz, 9999 0.01 Hz 9999 335
32 H421 | Frequency jump 1B 0 to 590 Hz, 9999 0.01 Hz 9999 335
33 H422 | Frequency jump 2A 0 to 590 Hz, 9999 0.01 Hz 9999 335
34 H423 | Frequency jump 2B 0 to 590 Hz, 9999 0.01 Hz 9999 335
35 H424 | Frequency jump 3A 0 to 590 Hz, 9999 0.01 Hz 9999 335
36 H425 | Frequency jump 3B 0 to 590 Hz, 9999 0.01 Hz 9999 335
37 MO00 | Speed display 0, 1 to 9998 1 0 344
41 M441 | Up-to-frequency sensitivity 0 to 100% 0.1% 10% 378
42 M442 | Output frequency detection 0 to 590 Hz 0.01 Hz 6 Hz 378
43 | Maa3 | Outputfrequency detection for 0 to 590 Hz, 9999 0.01 Hz 9999 378
reverse rotation
i i 278,
44 F020 §econd acceleration/deceleration 010 3600 s 01s 55
time 503
. . 278,
45 F021 | Second deceleration time 0 to 3600 s, 9999 0.1s 9999 503
46 G010 | Second torque boost 0 to 30%, 9999 0.1% 9999 577
47 G011 | Second V/F (base frequency) 0 to 590 Hz, 9999 0.01 Hz 9999 578
48 H600 z?/(;‘lmd stall prevention operation 0 to 400% 0.1% 150% 336
49 Heo1 | Second stall prevention operation |\, 50, 1, 9999 0.01 Hz 0 Hz 336
frequency
50 M444 | Second output frequency detection | 0 to 590 Hz 0.01 Hz 30 Hz 378
0to 500 A, 9999 =2 0.01A 322,
51 HO010 | Second electronic thermal O/L relay 9999 428
C203 | Rated second motor current 0 to 3600 A, 9999 =3 0.1A 438,
0, 5to 14, 17 to 20,
i i i 22 to 35, 38, 40 to 45,
52 M100 Opera.tlon panel main monitor (o] 0 1 0 346
selection 50 to 57, 61, 62, 64, 67,
87 to 98, 100
1to3,5to0 14,17, 18,
21, 24, 32 to 34, 50, 52,
54 M300 | FM/CA terminal function selection 53, 61, 62, 67, 70, 1 1 356
87 to 90, 92, 93, 95, 97,
98
55 MO040 | Frequency monitoring reference 0 to 590 Hz 0.01 Hz 60 Hz l 50 Hz | 356
. 0to 500 A =2 0.01A Rated inverter
56 MO041 | Current monitoring reference 0t0 3600 A o3 0TA current 356
511,
57 A702 | Restart coasting time 0, 0.1 to 30 s, 9999 0.1s 9999 517
58 A703 | Restart cushion time 0to60s 0.1s 1s 511
59 F101 | Remote function selection 0to3,11t0 13 1 0 288
60 G030 | Energy saving control selection 0,4,9 1 0 582
0to 500 A, 9999 =2 0.01A 293
Ref t i ’
61 F510 eference curren 010 3600 A, 9999 -3 o1 A 9999 296
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Parameter List

Parameter list (by parameter number)

Minimum Initial value | Refer
Pr. . . Customer
Pr. rou Name Setting range setting FM CA to settin
group increments page e
62 F511 | Reference value at acceleration 0 to 400%, 9999 0.1% 9999 293
63 F512 | Reference value at deceleration 0 to 400%, 9999 0.1% 9999 293
64 F520 ‘:fs:;"g frequency for elevator 0to 10 Hz, 9999 0.01 Hz 9999 296
65 H300 | Retry selection 0to5 1 0 332
66 He11 | Stall prevention operation reduction | 5q 1, 0.01 Hz 60 Hz | 50 Hz | 336
starting frequency
67 H30q | Number of retries at fault 0to 10, 101 to 110 1 0 332
occurrence
68 H302 | Retry waiting time 0.1t0 600 s 0.1s 1s 332
69 H303 | Retry count display erase 0 1 0 332
7013 G107 | Special regenerative brake duty 0 to 100% 0.1% 0% 593
0to 6, 13 to 16, 20, 23,
24 4,40, 4
450,55, 54.70.73
71 1 Applied t RS, 1 0 428,
C100 | Applied motor 74,330, 333, 334, 8090, o
8093, 8094, 9090, 9093,
9094
. 0to 15 =2
72 E600 | PWM frequency selection 0106 25 1 2 270
. . 391,
73 TO00 | Analog input selection 0to7,10t0 17 1 1 396
74 T002 | Input filter time constant 0to8 1 1 398
ion/di 0to 3,14 t0 17 =2
B Reset §elect|on dlsconn?cted PU 0103, 1410 17, 100 to 14
detection/PU stop selection
103, 114 to 117 =3 1
E100 | Reset selection
7 0 252
S E101 | Disconnected PU detection 0,1
E102 | PU stop selection 1
E107 | Reset limit 02 1 0
0,1x3
76 M510 | Fault code output selection 0to2 1 0 387
77 E400 | Parameter write selection 0to2 1 0 260
78 D020 Rever.se rotation prevention 0to 2 1 0 314
selection
- 299,
79 D000 | Operation mode selection Simple) |0to4,6,7 1 0 307
0.4 to 55 kW, 9999 =2 0.01 kKW =2 160,
80 C101 | Motor capacity 0 o 3600 KW, 9999 3 0.1 KW »3 9999 428,
438
160,
81 C102 | Number of motor poles 2,4,6,8,10,12,9999 |1 9999 428,
438
s 0to 500 A, 9999 =2 0.01 A =2
82 C125 | Motor excitation current 0o 3600 A, 9999 =3 0T A 9999 428
200V #7 160,
83 C104 | Rated motor voltage 0 to 1000 V 0.1V 400V »5 428,
438
160,
84 C105 | Rated motor frequency 10 to 400 Hz, 9999 0.01 Hz 9999 428,
438
89 | Go32 | Speed controlgain (Advanced 0 to 200%, 9999 0.1% 9999 167
magnetic flux vector)
0to 50 Q, 9999 x2 0.001 Q =2 428,
90 C120 | Motor constant (R1) 0to 400 mQ, 9999 3 00T M o3 9999 438
0to 50 Q, 9999 2 0.001 Q =2
91 C121 | Motor constant (R2) 0o 400 mQ, 9999 3 00T MO o3 9999 428
Motor constant (L1)/d-shaft 0 to 6000mH, 9999 «2 0.1 mH =2 428,
92 C122 inductance (Ld) 0 to 400mH, 9999 =3 0.01 mH 3 9999 438
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Parameter list (by parameter number)

Minimum | Initial value | Refer
Pr. . . Customer
Pr. rou Name Setting range setting FM CA to settin
group increments page e
Motor constant (L2)/q-shaft 0 to 6000mH, 9999 =2 0.1 mH x2 428,
93 C123 inductance (Lq) 0 to 400mH, 9999 =3 0.01 mH =3 9999 438
0.1% =
94 C124 | Motor constant (X) 0 to 100%, 9999 o 01/2/ 23 9999 428
. 0 *
95 C111 | Online auto tuning selection Oto2 1 0 445
428,
96 C110 | Auto tuning setting/status 0,1, 11,101 1 0 438
100 G040 | VIF1(first frequency) 0 to 590 Hz, 9999 0.01 Hz 9999 583
101 G041 | VIF1(first frequency voltage) 0 to 1000 V 0.1V oV 583
102 G042 | VIF2(second frequency) 0 to 590 Hz, 9999 0.01 Hz 9999 583
103 G043 | VIF2(second frequency voltage) 0 to 1000 V 0.1V oV 583
104 G044 | V/IF3(third frequency) 0 to 590 Hz, 9999 0.01 Hz 9999 583
105 G045 | VIF3(third frequency voltage) 0 to 1000 V 0.1V oV 583
106 G046 | VIF4(fourth frequency) 0 to 590 Hz, 9999 0.01 Hz 9999 583
107 G047 | VIF4(fourth frequency voltage) 0 to 1000 V 0.1V oV 583
108 G048 | VIF5(fifth frequency) 0 to 590 Hz, 9999 0.01 Hz 9999 583
109 G049 | VIF5(fifth frequency voltage) 0 to 1000 V 0.1V oV 583
110 F030 | Third acceleration/deceleration time | 0 to 3600 s, 9999 0.1s 9999 278
111 F031 | Third deceleration time 0 to 3600 s, 9999 0.1s 9999 278
112 G020 | Third torque boost 0 to 30%, 9999 0.1% 9999 577
113 G021 | Third VIF (base frequency) 0 to 590 Hz, 9999 0.01 Hz 9999 578
114 | H602 L’:,';f' stall prevention operation 0 to 400% 0.1% 150% 336
115 | Heo3 | Ihird stall prevention operation 0 to 590 Hz 0.01 Hz 0 Hz 336
frequency
116 M445 | Third output frequency detection 0 to 590 Hz 0.01 Hz 60 Hz | 50 Hz | 378
117 N020 | PU communication station number | 0to 31 1 0 544
48, 96, 192, 384, 576,
118 N021 | PU communication speed 1 192 544
768, 1152
. PU communication stop bit length / 0,1, 10, 11 1
data length
119 N022 | PU communication data length 0,1 L 0 544
N023 | PU communication stop bit length 0,1 1
120 N024 | PU communication parity check Oto2 1 2 544
121 | Nozs |Numberof PUcommunication 0'to 10, 9999 1 1 544
retries
122 | Noze |PY communication check time 0,0.1t0999.85,9999 | 0.1s 9999 544
interval
123 | NO27 z;t?:;“m”"'catm" waiting time 0 to 150 ms, 9999 1 ms 9999 544
124 N028 | PU communication CR/LF selection | 0to2 1 1 544
125 | T022 Terminal 2 frequency setting gain 0to 590 H 0.01H 60 Hz | 50 Hz | 400
to z . z z z
frequency Simple)
126 T042 Terminal 4 frequency setting gain 0 90 H 0.01 H 60 H 0 Hz | 200
to 5 z . z z | 50 Hz
frequency Simple)
127 | Ae12 |FPID controlautomatic switchover |, 5q4 1y, 9999 0.01 Hz 9999 483
frequency
0, 10, 11, 20, 21, 40 to
43, 50, 51, 60, 61, 70,
71, 80, 81, 90, 91, 100, 483,
128 A610 | PID action selection 1 0
101, 1000, 1001, 1010, 503
1011, 2000, 2001, 2010,
2011
] 483,
129 A613 | PID proportional band 0.1 to 1000%, 9999 0.1% 100% 503
. . 483,
130 A614 | PID integral time 0.1 to 3600 s, 9999 0.1s 1s 503
. 483,
131 A601 | PID upper limit 0 to 100%, 9999 0.1% 9999 503
- 483,
132 A602 | PID lower limit 0 to 100%, 9999 0.1% 9999 503
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Parameter list (by parameter number)

Minimum | Initial value | Refer
Pr. . . Customer
Pr. rou Name Setting range setting FM CA to settin
group increments page e
483,
133 A611 | PID action set point 0 to 100%, 9999 0.01% 9999 503
. e 483,
134 A615 | PID differential time 0.01to 10's, 9999 0.01s 9999 503
135 A000 Electr9n|c bypass sequence 0, 1 1 0 450
selection
136 A001 | MC switchover interlock time 0to100s 0.1s 1s 450
137 A002 | Start waiting time 0to 100 s 0.1s 05s 450
138 A003 | Bypass selection at a fault 0,1 1 0 450
139 | Aoo4 |Automatic switchoverfrequency |, 65 1y, g9 0.01 Hz 9999 450
from inverter to bypass operation
140 | F200 |Backlashacceleration stopping 0 to 590 Hz 0.01 Hz 1 Hz 283
frequency
141 F201 | Backlash acceleration stopping time | 0 to 360 s 0.1s 05s 283
142 | F202 |Backlash deceleration stopping 0 to 590 Hz 0.01 Hz 1Hz 283
frequency
143 F203 | Backlash deceleration stopping time | 0 to 360 s 0.1s 05s 283
0,2,4,6,8,10,12,102,
S d setti itch 1 4 344
144 MO002 peed setting switchover 104, 106, 108, 110, 112
145 E103 | PU display language selection Oto7 1 1 254
147 | Fo22 | Acceleration/deceleration time 0 to 590 Hz, 9999 0.01 Hz 9999 278
switching frequency
148 H620 | Stall prevention level at 0 V input 0 to 400% 0.1% 150% 336
149 H621 | Stall prevention level at 10 V input 0 to 400% 0.1% 200% 336
150 M460 | Output current detection level 0 to 400% 0.1% 150% 381
151 M461 Output. current detection signal 0t010's 01s 0s 381
delay time
152 M462 | Zero current detection level 0 to 400% 0.1% 5% 381
153 M463 | Zero current detection time 0to10s 0.01s 05s 381
154 H631 Voltage redu.ctlon selec.:tlon during 0,1, 10, 11 1 1 336
stall prevention operation
155 T730 RT 5|g.nal function validity condition 0.10 1 0 420
selection
156 H501 | Stall prevention operation selection | 0to 31, 100, 101 1 0 336
181,
157 M430 | OL signal output timer 0to 25 s, 9999 0.1s Os 336
1to0 3,510 14,17, 18,
21, 24, 32 to 34, 50, 52
158 M301 | AM terminal function selection ° 1 1 356
to 54, 61, 62, 67, 70, 87
to 90, 91 to 98
Automatic switchover frequency
159 A005 | range from bypass to inverter 0 to 10 Hz, 9999 0.01 Hz 9999 450
operation
160 E440 | User group read selection Simple) | 0, 1, 9999 1 0 268
161 | E200 | Frequency setting/key lock 0,1, 10, 11 1 0 256
operation selection
Automatic restart after 511
162 A700 | instantaneous power failure 0to3,10t0 13 1 0 1 ’
selection 517
163 A704 | First cushion time for restart 0to20s 0.1s Os 511
164 A705 | First cushion voltage for restart 0 to 100% 0.1% 0% 511
165 A710 Stall prevention operation level for 0 to 400% 01% 150% 511
restart
166 | Ma33 | Output current detection signal 0t010's, 9999 01s 01s 381
retention time
167 M464 Outpu.t current detection operation 0,1, 10, 11 1 0 381
selection
E000
168 E080
E001 Parameter for manufacturer setting. Do not set.
169
E081
170 M020 | Watt-hour meter clear 0, 10, 9999 1 9999 | 346
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Parameter list (by parameter number)

Minimum Initial value | Refer
Pr. . . Customer
Pr. rou Name Setting range setting FM CA to settin
group increments page e
171 MO030 | Operation hour meter clear 0, 9999 1 9999 346
172 E441 ::Jlse::group registered display/batch 9999, (0 to 16) 1 0 268
173 E442 | User group registration 0 to 1999, 9999 1 9999 268
174 E443 | User group clear 0 to 1999, 9999 1 9999 268
0 to 20, 22 to 28, 37, 42
to 47, 50, 51, 60, 62, 64
178 T700 | STF terminal function selection ° 1 60 416
to 74, 76 to 80, 87, 92,
93, 9999
0 to 20, 22 to 28, 37, 42
to 47, 50, 51, 61, 62, 64
179 T701 | STR terminal function selection ° 1 61 416
to 74, 76 to 80, 87, 92,
93, 9999
180 T702 | RL terminal function selection 1 0 416
181 T703 | RM terminal function selection 1 1 416
182 T704 | RH terminal function selection 1 2 416
183 T705 | RT terminal function selection 1 3 416
- . - 010 20, 2210 28, 37,42 to
184 T706 | AU terminal function selection 1 4 416
- . . 47,50, 51,62,64t0 74, 76
185 T707 | JOG terminal function selection 1 5 416
- - - to 80, 87, 92, 93, 9999
186 T708 | CS terminal function selection 1 6 416
187 T709 | MRS terminal function selection 1 24 416
188 T710 | STOP terminal function selection 1 25 416
189 T711 | RES terminal function selection 1 62 416
0to 8, 10 to 20, 22, 25
190 M400 | RUN terminal function selection to 28, 30 to 36, 38 to 54, 1 0 370
56, 57, 60, 61, 63, 64,
191 M401 | SU terminal function selection 68,70,79,84,85,90to0 |1 1 370
99, 100 to 108, 110 to
192 M402 | IPF terminal function selection 116,120, 122,125 to 1 2 370
128, 130 to 136, 138 to
154, 156, 157, 160, 161,
193 M403 | OL terminal function selection 163, 164, 168, 170,179, | 1 3 370
184, 185, 190 to 199,
194 M404 | FU terminal function selection 200 to 208, 300 to 308, | 4 4 370
9999
0to 8, 10 to 20, 22, 25
to 28, 30 to 36, 38 to 54,
56, 57, 60, 61, 63, 64
195 M405 | ABC1 terminal functi lecti oo 1 99 370
erminal function selection 68,70, 79, 84, 85, 90,
91, 94 to 99, 100 to 108,
110 to 116, 120, 122,
125 to 128, 130 to 136,
138 to 154, 156, 157,
196 M406 | ABC2 terminal function selection 160,161, 163, 164, 168, 1 9999 370
170, 179, 184, 185, 190,
191, 194 to 199, 200 to
208, 300 to 308, 9999
232 to D308 Multi d i dto1
to ulti-speed setting (8 speed to 15 | ) 590 1, gggg 0.01 Hz 9999 319
239 speed)
D315
240 E601 | Soft-PWM operation selection 0,1 1 1 270
241 M043 Anjalog input display unit 0, 1 1 0 400
switchover
242 | To021 | rerminal1added compensation 0to 100% 0.1% 100% 396
amount (terminal 2)
243 T041 Terminal 1 adfied compensation 0 to 100% 0.1% 75% 396
amount (terminal 4)
244 H100 | Cooling fan operation selection 0, 1,101 to 105 1 1 329
245 G203 | Rated slip 0 to 50%, 9999 0.01% 9999 602
246 G204 | Slip compensation time constant 0.01t010s 0.01s 05s 602
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Parameter list (by parameter number)

Pr. i Name Setting range Ms::;?:gm e vawe Rtta:er Cu '
group increments FM CA page setting
247 | G205 |Constant-powerrange slip 0, 9999 1 9999 602
compensation selection
248 A006 | Self power management selection Oto2 1 0 455
249 H101 Earth (ground) fault detection at 0, 1 1 0 592
start
0to 100 s,
250 G106 | Stop selection 1000 to 1100 s, 8888, 0.1s 9999 592
9999
251 H200 Outpu.t phase loss protection 0.1 1 1 331
selection
252 T050 | Override bias 0 to 200% 0.1% 50% 396
253 TO051 | Override gain 0 to 200% 0.1% 150% 396
254 A007 | Main circuit power OFF waiting time | 0 to 3600 s, 9999 1s 600 s 455
255 E700 | Life alarm status display (0to 15) 1 0 271
256 E701 In.rush current limit circuit life (0 to 100%) 1% 100% 271
display
257 E702 | Control circuit capacitor life display | (0 to 100%) 1% 100% 271
258 E703 | Main circuit capacitor life display (0 to 100%) 1% 100% 271
259 E704 | Main circuit capacitor life measuring | 0, 1 1 0 271
260 E602 PW.M frequency automatic 0, 1 1 1 270
switchover
261 A730 | Power failure stop selection 0to2, 11,12, 21,22 1 0 523
262 | A73q | Subtracted frequency at 0t0 20 Hz 0.01 Hz 3 Hz 523
deceleration start
263 A732 | Subtraction starting frequency 0 to 590 Hz, 9999 0.01 Hz 60 Hz | 50 Hz | 523
264 A733 | Power-failure deceleration time 1 0to 3600 s 0.1s 5s 523
265 A734 | Power-failure deceleration time 2 0 to 3600 s, 9999 0.1s 9999 523
266 | A735 | Fowerfailure deceleration time 0 to 590 Hz 0.01 Hz 60 Hz | 50 Hz | 523
switchover frequency
267 T001 | Terminal 4 input selection 0to2 1 0 391
268 MO022 | Monitor decimal digits selection 0, 1, 9999 1 9999 346
269 E023 | Parameter for manufacturer setting. Do not set.
- igh- 462
270 A200 Stop-on contact/load torque hlqh 0to3, 11,13 1 0 ,
speed frequency control selection 465
271 | A201 | High-speed setting maximum 0 to 400% 0.1% 50% 465
current
272 | A202 |Middle-speed setting minimum 0 to 400% 0.1% 100% 465
current
273 A203 | Current averaging range 0 to 590 Hz, 9999 0.01 Hz 9999 465
274 A204 Current averaging filter time 1 to 4000 1 16 465
constant
275 | A205 | >Stop-on contact excitation current | 5, 5500, gggg 0.1% 9999 462
low-speed multiplying factor
PWM carrier frequency at stop-on 0to 9, 9999 «2
— A206 contact 0to 4, 9999 =3 ! 9999 462
278 A100 | Brake opening frequency 0to 30 Hz 0.01 Hz 3Hz 457
279 A101 | Brake opening current 0 to 400% 0.1% 130% 457
280 | A102 5;?:6 opening current detection 0to2s 01s 03s 457
281 A103 | Brake operation time at start Oto5s 0.1s 0.3s 457
282 A104 | Brake operation frequency 0to 30 Hz 0.01 Hz 6 Hz 457
283 A105 | Brake operation time at stop Oto5s 0.1s 03s 457
284 A106 Decelt.aratlon detection function 0, 1 1 0 457
selection
A107 | Overspeed detection frequency 202,
285 H416 Speed deviation excess detection 0 to 30 Hz, 9999 0.01 Hz 9999 457,
frequency 603
286 G400 | Droop gain 0 to 100% 0.1% 0% 605
287 G401 | Droop filter time constant Oto1s 0.01s 0.3s 605
288 G402 | Droop function activation selection | 0to 2, 10, 11 1 0 605
289 M431 | Inverter output terminal filter 5 to 50 ms, 9999 1ms 9999 370
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Parameter list (by parameter number)

Minimum | Initial value | Refer
Pr. . . Customer
Pr. rou Name Setting range setting FM CA to settin
group increments page e
346,
290 MO044 | Monitor negative output selection Oto7 1 0 356
0, 1,10, 11, 20,
. . 315,
291 D100 | Pulse train I/O selection 21, 100 (FM Type) 1 0 356
0, 1 (CA Type)
A110 293,
292 F500 Automatic acceleration/deceleration | 0, 1, 3, 5 to 8, 11 1 0 296,
457
293 F513 AcceItleratlon/deceleratlon separate Oto2 1 0 203
selection
294 A785 | UV avoidance voltage gain 0 to 200% 0.1% 100% 523
295 | E201 | Freauency changeincrement 0,0.01,0.1,1, 10 0.01 0 257
amount setting
0 to 6, 99, 100 to 106,
296 | E410 | Password lock level ° ° 1 9999 262
199, 9999
0 to 5), 1000 to 9998,
297 | E411 | Password lockiunlock ;gg‘; ) ° 1 9999 262
298 A711 | Frequency search gain 0 to 32767, 9999 1 9999 511
209 A701 Rotatl?n direction fietectlon 0, 1, 9999 1 0 511
selection at restarting
331 N030 RS-485 communication station 0 to 31(0 to 247) 1 0 544
number
3,6, 12,24, 48, 96, 192,
RS-4 icati d 1 544
332 NO031 S-485 communication spee 384, 576, 768, 1152 96
_ RS-485 communication stop bit 0,1, 10, 11 1 1
length / data length
333 NO032 | PU communication data length 0,1 1 0 544
NO033 | PU communication stop bit length 0,1 1 1
334 NO034 RS-48§ communication parity check Oto2 1 2 544
selection
335 NO035 | RS-485 communication retry count | 0to 10, 9999 1 1 544
336 | N036 | S-485 communication checktime |, g99 5 9999 01s 0s 544
interval
337 | No37 | RS:485communicationwaitingtime | ;150 s 9999 1 ms 9999 544
setting
338 D010 Communication operation 0,1 1 0 308
command source
339 D011 Communication speed command 0to2 1 0 308
source
340 | Dooq | Communication startup mode 0t02, 10, 12 1 0 307
selection
341 NO038 RS-48§ communication CR/LF Oto 2 1 1 544
selection
342 N001 Comn'!unlcatlon EEPROM write 0, 1 1 0 541
selection
343 N080 | Communication error count - 1 0 560
350 =9 | A510 | Stop position command selection 0, 1, 9999 1 9999 471
351 «9 | Ab526 | Orientation speed 0 to 30 Hz 0.01 Hz 2 Hz 471
352 «9 | A527 | Creep speed 0to 10 Hz 0.01 Hz 0.5 Hz 471
353 «9 | Ab28 | Creep switchover position 0to 16383 1 511 471
354 «9 | Ab529 | Position loop switchover position 0 to 8191 1 96 471
355 «9 | A530 | DC injection brake start position 0to 255 1 5 471
356 9 | A531 Internal stop position command 0 to 16383 1 0 471
357 «9 | Ab532 | Orientation in-position zone 0to 255 1 5 471
358 «9 | A533 | Servo torque selection 0to13 1 1 471
68,
359 «9 | C141 | Encoder rotation direction 0, 1, 100, 101 1 1 471,
603
360 9 | A511 16-bit data selection 0to 127 1 0 471
361 =9 A512 Position shift 0to 16383 1 0 471
362 «9 | Ab520 | Orientation position loop gain 0.1 to 100 0.1 1 471
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Parameter list (by parameter number)

Pr. i Name Setting range Ms::;?:gm e vawe R::er Customer
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363 9 | Ab521 | Completion signal output delay time | 0to 5 s 0.1s 05s 471
364 «9 | A522 | Encoder stop check time Oto5s 0.1s 05s 471
365 «9 | A523 | Orientation limit 0to 60 s, 9999 1s 9999 471
366 9 | A524 | Recheck time 0to5s, 9999 0.1s 9999 471
367 x9 | G240 | Speed feedback range 0 to 400 Hz, 9999 0.01 Hz 9999 603
368 «9 | G241 | Feedback gain 0to 100 0.1 1 603
68,
369 9 | C140 | Number of encoder pulses 0 to 4096 1 1024 471,
603
374 H800 | Overspeed detection level 0 to 590 Hz, 9999 0.01 Hz 9999 342
3760 | Ctas | L bie seeetion | *" 1 0 448
380 F300 | Acceleration S-pattern 1 0 to 50% 1% 0% 283
381 F301 | Deceleration S-pattern 1 0 to 50% 1% 0% 283
382 F302 | Acceleration S-pattern 2 0 to 50% 1% 0% 283
383 F303 | Deceleration S-pattern 2 0 to 50% 1% 0% 283
384 D101 | Input pulse division scaling factor 0 to 250 1 0 315
385 D110 | Frequency for zero input pulse 0 to 590 Hz 0.01 Hz 0Hz 315
386 D111 | Frequency for maximum input pulse | 0 to 590 Hz 0.01 Hz 60 Hz | 50 Hz | 315
393 «9 | Ab525 | Orientation selection 0to2 1 0 471
396 «9 | A542 | Orientation speed gain (P term) 0 to 1000 1 60 471
397 «9 | A543 | Orientation speed integral time 0to20s 0.001s 0.333s 471
398 9 | Ab544 | Orientation speed gain (D term) 0to 100 0.1 1 471
399 9 | Ab545 | Orientation deceleration ratio 0 to 1000 1 20 471
414 A800 | PLC function operation selection Oto2 1 0 527
415 A801 | Inverter operation lock mode setting | 0, 1 1 0 527
416 A802 | Pre-scale function selection Oto5 1 0 527
417 A803 | Pre-scale setting value 0 to 32767 1 1 527
419 B000 | Position command source selection | 0to 2 1 0 22;
Command pulse scaling factor
420 B001 | numerator (electronic gear 1to 32767 1 1 242
numerator)
Command pulse multiplication
421 B002 | denominator (electronic gear 1to 32767 1 1 242
denominator)
422 B003 | Position control gain 0to 150 sec™! 1sec™! 25 sec™! 245
423 B004 | Position feed forward gain 0 to 100% 1% 0% 245
424 B005 Position (l:omr.nand acceleration/ 0t050s 0.001s 0s 242
deceleration time constant
425 | B006 :I‘:::tm" feed forward command Oto5s 0.001s 0s 245
426 B007 | In-position width 0 to 32767 pulse 1 pulse 100 pulse 244
427 B008 | Excessive level error 0 to 400K pulse, 9999 1K pulse 40K pulse 244
428 B009 | Command pulse selection Oto5 1 0 239
429 B010 | Clear signal selection 0,1 1 1 239
0to 5, 100 to 105,
430 | BO11 | Pulse monitor selection 1000 to 1005, 1 9999 239
1100 to 1105, 8888,
9999
446 B012 | Model position control gain 0 to 150 sec™ 1 sec” 25 sec” 245
0,1,3t06, 1310 16, 20,
23, 24, 30, 33, 34, 40,
450 C200 | Second applied motor 43,44, 50, 53, 54, 70, 1 9999 424
73, 74, 330, 333, 334,
8093, 8094, 9090, 9093,
9094, 9999
451 G300 Secon.d motor control method 10 to 14, 20, 110 to 114, 1 9999 160
selection 9999
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Pr. G Name Setting range Ms::;?:gm mCa] valo Rtta:er Cu '
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. 0.4 to 55 kW, 9999 =2 0.01 kW =2 428,
453 C201 | Second motor capacity 010 3600 KW, 9999 =3 01KV 5 9999 438
428
454 C202 | Number of second motor poles 2,4,6, 8,10, 12, 9999 1 9999 438’
- 0 to 500 A, 9999 =2 0.01A=
455 C225 | Second motor excitation current 010 3600 A, 9999 -3 01 A 9999 428
200V 428,
456 C204 | Rated second motor voltage 0to 1000 V 0.1V
400V 438
428,
457 C205 | Rated second motor frequency 10 to 400 Hz, 9999 0.01 Hz 9999 438
0 to 50 Q, 99992 0.001 Q=2 428,
458 C220 | Second motor constant (R1) 010 400 mQ, 9999 3 00T a5 9999 438
0to 50 Q, 9999:2 0.001 Q«2
459 C221 | Second motor constant (R2) 010 400 mQ), 9999 3 00T a5 9999 428
Second motor constant (L1) / d-shaft | 0 to 6000mH, 9999 «2 0.1 mH =2 428,
il €222 inductance (Ld) 0 to 400mH, 9999 =3 0.01 mH 3 9999 438
Second motor constant (L2) / g-shaft | 0 to 6000mH, 9999 «2 0.1 mH =2 428,
461 22 h
61 | €223 |4 quctance (La) 0t0400mH, 9999 3 | 0.0TmH= | 000 438
9 *
462 C224 | Second motor constant (X) 0 to 100%, 9999 8(1)1/2/ 2 3 9999 428
. 0 *
i i 428
463 c210 Second motor auto tuning setting/ 0,1, 11, 101 1 0 ,
status 438
464 B020 Digital po.smo.n control sudden stop 010360 s 01s 0s 227
deceleration time
465 B021 | First target position lower 4 digits 0 to 9999 1 0 227
466 B022 | First target position upper 4 digits 0 to 9999 1 0 227
467 B023 | Second target position lower 4 digits | 0 to 9999 1 0 227
468 B024 3;:;::(1 target position upper 4 0 to 9999 1 0 227
469 B025 | Third target position lower 4 digits 0 to 9999 1 0 227
470 B026 | Third target position upper 4 digits | 0 to 9999 1 0 227
471 B027 | Fourth target position lower 4 digits | 0 to 9999 1 0 227
472 B028 | Fourth target position upper 4 digits | 0 to 9999 1 0 227
473 B029 | Fifth target position lower 4 digits 0 to 9999 1 0 227
474 B030 | Fifth target position upper 4 digits 0 to 9999 1 0 227
475 B031 | Sixth target position lower 4 digits 0 to 9999 1 0 227
476 B032 | Sixth target position upper 4 digits | 0 to 9999 1 0 227
477 B033 S.e\{enth target position lower 4 0 to 9999 1 0 227
digits
478 B034 2;;\;tesnth target position upper 4 0 to 9999 1 0 227
479 B035 | Eighth target position lower 4 digits | 0 to 9999 1 0 227
480 B036 | Eighth target position upper 4 digits | 0 to 9999 1 0 227
481 B037 | Ninth target position lower 4 digits 0 to 9999 1 0 227
482 B038 | Ninth target position upper 4 digits | 0 to 9999 1 0 227
483 B039 | Tenth target position lower 4 digits | 0 to 9999 1 0 227
484 B040 | Tenth target position upper 4 digits | 0 to 9999 1 0 227
485 B041 E!eyenth target position lower 4 0 to 9999 1 0 227
digits
486 B042 5:;;;:"“1 target position upper 4 0 to 9999 1 0 227
487 B043 | Twelfth target position lower 4 digits | 0 to 9999 1 0 227
488 B044 | Twelfth target position upper 4 digits | 0 to 9999 1 0 227
489 B045 'Id'il;:'tt:enth target position lower 4 0 to 9999 1 0 227
490 B046 Zir'g:'ttseenth target position upper 4 0 to 9999 1 0 227
491 B047 F.Olfl’teenth target position lower 4 0 to 9999 1 0 227
digits
492 B048 (I:ic;:tr;eenth target position upper 4 0 to 9999 1 0 227

PARAMETERs [ 131




Parameter List

Parameter list (by parameter number)

Pr. i Name Setting range Ms::;?:gm Initial velue Rtta:er Cu d
group increments FM CA page setting

493 B049 F!ft_eenth target position lower 4 0 to 9999 1 0 227
digits

494 | BO050 Z:gi‘::"th target position upper 4 0 to 9999 1 0 227

495 M500 | Remote output selection 0, 1,10, 11 1 0 384

496 M501 | Remote output data 1 0 to 4095 1 0 384

497 M502 | Remote output data 2 0 to 4095 1 0 384

498 A804 | PLC function flash memory clear 0 to 9999 1 0 527

502 | No13 | Stopmode selection at 0to3 1 0 541
communication error

503 E710 | Maintenance timer 1 0(1 to 9998) 1 0 274

504 E711 Mam.tenance timer 1 warning output 0 to 9998, 9999 1 9999 274
set time

505 MO001 | Speed setting reference 1 to 590 Hz 0.01 Hz 60 Hz | 50 Hz | 344

516 | Fapp | S-Patterntime ata start of 01t025s 01s 01s 283
acceleration

517 | F401 | S-Patterntimeatacompletion of 01t025s 0.1s 01s 283
acceleration

518 | Fa4p2 | S-Patterntimeata start of 01t025s 01s 01s 283
deceleration

519 | F403 | S-Patterntime atacompletion of 01t025s 0.1s 01s 283
deceleration

522 G105 | Output stop frequency 0 to 590 Hz, 9999 0.01 Hz 9999 590

539 | Noo2 | Modbus-RTUcommunication check |, g99 5 9999 01s 9999 560
time interval

547 N040 | USB communication station number | 0 to 31 1 0 574

548 | No04q | USBcommunication check time 010 999.8 s, 9999 01s 9999 574
interval

549 NO0O0 | Protocol selection 0,1 1 0 541

550 | Do12 | NETmode operation command 0, 1, 9999 1 9999 308
source selection

551 | D013 |FY mode operation command 1to 3, 9999 1 9999 308
source selection

552 H429 | Frequency jump range 0 to 30 Hz, 9999 0.01 Hz 9999 335

553 A603 | PID deviation limit 0 to 100%, 9999 0.1% 9999 483

554 A604 | PID signal operation selection 0to3,10t0 13 1 0 483

555 E720 | Current average time 01to1s 0.1s 1s 275

556 E721 | Data output mask time 0to20s 0.1s Os 275
Current average value monitor 0 to 500 Ax2 0.01 Ax2 Rated inverter

o7 E722 signal output reference current 0 to 3600 Ax3 0.1 As3 current 275

560 A712 | Second frequency search gain 0 to 32767, 9999 1 9999 511

561 H020 | PTC thermistor protection level 0.5 to 30 kQ, 9999 0.01 kQ 9999 322

563 | Mo021 5:::?'“"“ time carrying-over (0 to 65535) 1 0 346

564 MO031 | Operating time carrying-over times | (0 to 65535) 1 0 346

569 G942 | Second motor speed control gain 0 to 200%, 9999 0.1% 9999 167

570 E301 | Multiple rating setting (1) t; 31:11 1 2 258

571 F103 | Holding time at a start 0to 10 s, 9999 0.1s 9999 291

A680

573 T052 4 mA input check selection 1to 4, 9999 1 9999 412

574 Cc211 Second motor online auto tuning 0,1 1 0 445

575 A621 | Output interruption detection time 0 to 3600 s, 9999 0.1s 1s 483

576 A622 | Output interruption detection level | 0 to 590 Hz 0.01 Hz 0 Hz 483

577 A623 | Output interruption cancel level 900 to 1100% 0.1% 1000% 483

592 A300 | Traverse function selection 0to2 1 0 467

593 A301 | Maximum amplitude amount 0 to 25% 0.1% 10% 467

504 | A302 |AmPplitude compensationamount |, 50, 0.1% 10% 467
during deceleration

595 | A303 |AmPplitude compensationamount |, 540, 0.1% 10% 467
during acceleration

596 A304 | Amplitude acceleration time 0.1 to 3600 s 0.1s 5s 467
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597 A305 | Amplitude deceleration time 0.1 to 3600 s 0.1s 5s 467
598 H102 | Undervoltage level 350 to 430 V, 9999 0.1V 9999 330
599 T721 | X10 terminal input selection 0,1 1 0 593
600 | Hooq |Firstfree thermal reduction 0 to 590 Hz, 9999 0.01 Hz 9999 322
frequency 1
601 H002 | First free thermal reduction ratio 1 0 to 100% 1% 100% 322
602 | Hoo3 | Firstfree thermal reduction 0 to 590 Hz, 9999 0.01 Hz 9999 322
frequency 2
603 HO004 | First free thermal reduction ratio 2 0 to 100% 1% 100% 322
604 | Hoos |Firstfree thermal reduction 0 to 590 Hz, 9999 0.01 Hz 9999 322
frequency 3
- — 483,
609 A624 PID se.t point/deviation input 1105 1 2
selection 503
. i 483,
610 A625 | PID measured value input selection | 1to5 1 3 503
. . 511,
611 F003 | Acceleration time at a restart 0 to 3600 s, 9999 0.1s 9999 517
639 A108 | Brake opening current selection 0,1 1 0 457
640 A109 | Brake operation frequency selection | 0, 1 1 0 457
641 A130 Secon.d brake sequence operation 0,7, 8, 9999 1 0 457
selection
642 A120 | Second brake opening frequency 0 to 30 Hz 0.01 Hz 3 Hz 457
643 A121 | Second brake opening current 0 to 400% 0.1% 130% 457
644 | A122 |Second brake opening current 0to2s 0.1s 03s 457
detection time
645 A123 | Second brake operation time at start | 0to 5 s 0.1s 0.3s 457
646 A124 | Second brake operation frequency | 0 to 30 Hz 0.01 Hz 6 Hz 457
647 A125 | Second brake operation time at stop | 0to 5 s 0.1s 0.3s 457
648 A126 Secorld decelel.'atlon detection 0. 1 1 0 457
function selection
650 A128 Secon.d brake opening current 0, 1 1 0 457
selection
651 A129 Secon.d brake operation frequency 0, 1 1 0 457
selection
653 G410 | Speed smoothing control 0 to 200% 0.1% 0% 607
654 G411 | Speed smoothing cutoff frequency | 0to 120 Hz 0.01 Hz 20 Hz 607
655 M530 | Analog remote output selection 0, 1,10, 11 1 0 385
656 M531 | Analog remote output 1 800 to 1200% 0.1% 1000% 385
657 M532 | Analog remote output 2 800 to 1200% 0.1% 1000% 385
658 M533 | Analog remote output 3 800 to 1200% 0.1% 1000% 385
659 M534 | Analog remote output 4 800 to 1200% 0.1% 1000% 385
660 G130 Increasec! magnetlc. exmtatlor:l 0, 1 1 0 601
deceleration operation selection
661 G131 | Magnetic excitation increase rate 0 to 40%, 9999 0.1% 9999 601
662 G132 Increased magnetic excitation 0 to 300% 01% 100% 601
current level
Control circuit temperature signal
663 M060 P 9 0to 100°C 1°C 0°C 389
output level
665 | G125 ::i?]e"eram" avoidance frequency |, 5509, 0.1% 100% 599
668 A786 | Power failure stop frequency gain 0 to 200% 0.1% 100% 523
428
684 C000 | Tuning data unit switchover 0,1 1 0 438’
686 E712 | Maintenance timer 2 0 (1 to 9998) 1 0 274
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687 | E713 | Maintenance timer2warning output | 995 ggg9g 1 9999 274
set time
688 E714 | Maintenance timer 3 0 (1 to 9998) 1 0 274
689 | E715 | Maintenancetimer3warning output |, qq95 gggq 1 9999 274
set time
690 H881 | Deceleration check time 0 to 3600 s, 9999 0.1s 1s 203
692 | Ho1q | Second free thermal reduction 0 to 590 Hz, 9999 0.01 Hz 9999 322
frequency 1
693 HO12 1Second free thermal reduction ratio 1to 100% 1% 100% 322
694 | Ho13 | Second free thermal reduction 0 to 590 Hz, 9999 0.01 Hz 9999 322
frequency 2
695 HO14 gecond free thermal reduction ratio 1to 100% 1% 100% 322
696 | Ho1s | Second free thermal reduction 0 to 590 Hz, 9999 0.01 Hz 9999 322
frequency 3
699 T740 | Input terminal filter 5 to 50 ms, 9999 1ms 9999 416
702 C106 | Maximum motor frequency 0 to 400 Hz, 9999 0.01 Hz 9999 438
0 to 5000 mV/(rad/s), 0.1 mV/(rad/
706 C106 | Induced voltage constant (phi f) 99;9 mVi(rad/s) s) mvi(ra 9999 438
707 C107 | Motor inertia (integer) 10 to 999, 9999 1 9999 438
711 C131 | Motor Ld decay ratio 0 to 100%, 9999 0.1% 9999 438
712 C132 | Motor Lq decay ratio 0 to 100%, 9999 0.1% 9999 438
717 | c1s2 | Starting resistance tuning 0 to 200%, 9999 0.1% 9999 438
compensation
Starting magnetic pole position 0 to 6000 ps, 10000 to
721 C185 detection pulse width 16000 us, 9999 Tes 9999 438
724 C108 | Motor inertia (exponent) 0to 7, 9999 1 9999 438
725 C133 | Motor protection current level 100 to 500%, 9999 0.1% 9999 438
Second motor induced voltage con- | 0 to 5000 mV/(rad/s), 0.1 mV/(rad/
738 C230 stant (phi f) 9859 5) 9999 438
739 C231 | Second motor Ld decay ratio 0 to 100%, 9999 0.1% 9999 438
740 C232 | Second motor Lq decay ratio 0 to 100%, 9999 0.1% 9999 438
741 | c282 | Secondstartingresistance tuning |, 5500, 9999 0.1% 9999 438
compensation
Second motor magnetic pole 0 to 6000 ps, 10000 to
742 €285 detection pulse width 16000 us, 9999 Tes 9999 438
743 C206 | Second motor maximum frequency | 0 to 400 Hz, 9999 0.01 Hz 9999 438
744 C207 | Second motor inertia (integer) 10 to 999, 9999 1 9999 438
745 C208 | Second motor inertia (exponent) 0to 7, 9999 1 9999 438
746 | C233 | Secondmotorprotection current | 400 15 500%, 9999 0.1% 9999 438
747 | G350 | Second motor low-speed range 0, 9999 1 9999 173
torque characteristics
0, 10, 11, 20, 21, 50, 51,
60, 61, 70, 71, 80, 81,
753 A650 | Second PID action selection 90, 91, 100, 101, 1000, | 1 0 483
1001, 1010, 1011, 2000,
2001, 2010, 2011
754 | Ae52 | Second PID control automatic 0 to 590 Hz, 9999 0.01 Hz 9999 483
switchover frequency
755 A651 | Second PID action set point 0 to 100%, 9999 0.01% 9999 483
756 A653 | Second PID proportional band 0.1 to 1000%, 9999 0.1% 100% 483
757 A654 | Second PID integral time 0.1 to 3600 s, 9999 0.1s 1s 483
758 AB655 | Second PID differential time 0.01to 10's, 9999 0.01s 9999 483
759 A600 | PID unit selection 0 to 43, 9999 1 9999 496
760 A616 | Pre-charge fault selection 0,1 1 0 499
761 A617 | Pre-charge ending level 0 to 100%, 9999 0.1% 9999 499
762 A618 | Pre-charge ending time 0 to 3600 s, 9999 0.1s 9999 499
763 A619 | Pre-charge upper detection level 0 to 100%, 9999 0.1% 9999 499
764 A620 | Pre-charge time limit 0 to 3600 s, 9999 0.1s 9999 499
765 AB656 | Second pre-charge fault selection 0,1 1 0 499
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766 A657 | Second pre-charge ending level 0 to 100%, 9999 0.1% 9999 499
767 A658 | Second pre-charge ending time 0 to 3600 s, 9999 0.1s 9999 499
768 | Ae59 | Second pre-charge upper detection | o, 1005, 9999 0.1% 9999 499
769 A660 | Second pre-charge time limit 0 to 3600 s, 9999 0.1s 9999 499
774 M101 | Operation panel monitor selection 1 | 1103, 510 14,1710 20, | 1 9999 346
22 to 35, 38, 40 to 45,
775 M102 | Operation panel monitor selection 2 © ° 1 9999 346
50 to 57, 61, 62, 64, 67,
776 M103 | Operation panel monitor selection 3 | g7 to 98, 100, 9999 1 9999 346
A681
777 T053 4 mA input fault operation frequency | 0 to 590 Hz, 9999 0.01 Hz 9999 412
A682
778 Current input check filter 0to10s 0.01s Os 412
T054
779 | No14 | Operation frequency during 0 to 590 Hz, 9999 0.01 Hz 9999 541
communication error
788 | G250 |LoW speed range torque 0, 9999 1 9999 173
characteristic selection
791 | F070 ’;?;;eratw" time in low-speed 0 to 3600 s, 9999 01s 9999 278
792 | Fo71 rDa?;;erat”" time in low-speed 0 to 3600 s, 9999 0.1s 9999 278
i i 0.1, 1,10, 100, 1000
799 M520 Pulse increment setting for output 0.1 KWh 1 kWh 388
power kWh
0to 6, 9 to 14, 20,
800 G200 | Control method selection 100 to 106, 1 20 160
109 to 114, 140 to 145
802 G102 | Pre-excitation selection 0,1 1 0 584
181,
803 G210 Constant .po_wer ranqe torque 0,1, 10, 11 1 0
characteristic selection 21
804 D400 | Torque command source selection | 0,1,3t06 1 0 211
805 D401 | Torque command value (RAM) 600 to 1400% 1% 1000% 211
Torque command value o o o
806 | D402 (RAM.EEPROM) 600 to 1400% 1% 1000% 211
807 H410 | Speed limit selection Oto2 1 0 213
808 | H4M :r"’:i‘:’ard rotation speed limitispeed | . 400 1, 0.01 Hz 60 Hz | 50 Hz | 213
809 | H4q2 | Reverse rotation speed limit/ 0 to 400 Hz, 9999 0.01 Hz 9999 213
reverse-side speed limit
810 H700 | Torque limit input method selection | 0, 1 1 0 181
181,
811 D030 | Setresolution switchover 0, 1,10, 11 1 0 344
812 H701 | Torque limit level (regeneration) 0 to 400%, 9999 0.1% 9999 181
813 H702 | Torque limit level (3rd quadrant) 0 to 400%, 9999 0.1% 9999 181
814 H703 | Torque limit level (4th quadrant) 0 to 400%, 9999 0.1% 9999 181
815 H710 | Torque limit level 2 0 to 400%, 9999 0.1% 9999 181
816 H720 | Torque limit level during acceleration | 0 to 400%, 9999 0.1% 9999 181
817 H721 | Torque limit level during deceleration | 0 to 400%, 9999 0.1% 9999 181
818 Cc112 Easy gain tuning response level 11015 1 2 188
setting
819 C113 | Easy gain tuning selection Oto2 1 0 188
820 G211 | Speed control P gain 1 0 to 1000% 1% 60% 188
821 G212 | Speed control integral time 1 0to20s 0.001s 0.333s 188
822 TO03 | Speed setting filter 1 O0to5s, 9999 0.001s 9999 398
823 «9 | G215 | Speed detection filter 1 0t00.1s 0.001s 0.001s 248
824 | G213 | Jorquecontrol P gain 1 (current 0 to 500% 1% 100% 219
loop proportional gain)
825 G214 Torque contro.l mtegra! time 1 0 to 500 ms 0.1 ms 5ms 219
(current loop integral time)
826 T004 | Torque setting filter 1 O0to5s, 9999 0.001s 9999 398
827 G216 | Torque detection filter 1 0to0.1s 0.001s O0s 248
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828 G224 | Model speed control gain 0 to 1000% 1% 60% ;32
830 G311 | Speed control P gain 2 0 to 1000%, 9999 1% 9999 188
831 G312 | Speed control integral time 2 0to 20 s, 9999 0.001s 9999 188
832 TO05 | Speed setting filter 2 0to5s, 9999 0.001s 9999 398
833 9 | G315 | Speed detection filter 2 0to00.1s, 9999 0.001s 9999 248
834 G313 | Torque control P gain 2 0 to 500%, 9999 1% 9999 219
835 G314 | Torque control integral time 2 0 to 500 ms, 9999 0.1 ms 9999 219
836 T006 | Torque setting filter 2 0to5s, 9999 0.001s 9999 398
837 G316 | Torque detection filter 2 0to00.1s, 9999 0.001s 9999 248
840 9 | G230 | Torque bias selection 0 to 3, 24, 25, 9999 1 9999 198
8419 | G231 | Torque bias 1 600 to 1400%, 9999 1% 9999 198
842 «9 | G232 | Torque bias 2 600 to 1400%, 9999 1% 9999 198
843 9 | G233 | Torque bias 3 600 to 1400%, 9999 1% 9999 198
844 9 | G234 | Torque bias filter 0 to 5s, 9999 0.001s 9999 198
845 9 | G235 | Torque bias operation time 0 to 5s, 9999 0.01s 9999 198
846 «9 | G236 | Torque bias balance compensation | 0to 10V, 9999 0.1V 9999 198
847 =9 | G237 | Fall-time torque bias terminal 1 bias | 0 to 400%, 9999 1% 9999 198
848 =9 | G238 | Fall-time torque bias terminal 1 gain | 0 to 400%, 9999 1% 9999 198
849 TO07 | Analog input offset adjustment 0 to 200% 0.1% 100% 398
850 G103 | Brake operation selection Oto2 1 0 584
853 «9 | H417 | Speed deviation time 0to100s 0.1s 1s 202
854 G217 | Excitation ratio 0 to 100% 1% 100% 249
181,
858 T040 | Terminal 4 function assignment 0, 1, 4, 9999 1 0 336,
395
Torque current/Rated PM motor 0to 500 A, 9999 «2 0.01 A =2 428,
e C126 cur?ent 0 to 3600 A, 9999 =3 0.1Ax3 9999 438
Second motor torque current/Rated | 0 to 500 A, 9999 «2 0.01 A2 428,
. C226 PM motor currentq 0 to 3600 A, 9999 =3 0.1Ax3 9999 438
864 M470 | Torque detection 0 to 400% 0.1% 150% 383
865 M446 | Low speed detection 0 to 590 Hz 0.01 Hz 1.5Hz 378
866 M042 | Torque monitoring reference 0 to 400% 0.1% 150% 356
867 M321 | AM output filter Oto5s 0.01s 0.01s 361
181,
868 T010 | Terminal 1 function assignment 0 to 6, 9999 1 0 336,
395
869 M334 | Current output filter Oto5s 0.01s - 0.02s | 361
870 M440 | Speed detection hysteresis 0to5 Hz 0.01 Hz 0 Hz 378
872 H201 Input ;.)hase loss protection 0.1 1 0 331
selection
873 «9 H415 | Speed limit 0 to 400 Hz 0.01 Hz 20 Hz 202
874 H730 | OLT level setting 0 to 400% 0.1% 150% 181
875 HO030 | Fault definition 0,1 1 0 328
196,
877 | G220 | R S reed control selection. | ©1°2 L 0 245
878 G221 | Speed feed forward filter Oto1s 0.01s O0s 196
879 G222 | Speed feed forward torque limit 0 to 400% 0.1% 150% 196
188,
880 C114 | Load inertia ratio 0 to 200 times 0.1 7 196,
245
881 G223 | Speed feed forward gain 0 to 1000% 1% 0% 196
882 G120 Regen.eration avoidance operation 0to?2 1 0 599
selection
Regeneration avoidance operation DC380 V =7
883 | G121 | °9 P 300 to 800 V 0.1V Seraa v 59
884 | G122 | L wetection sensitivity | °1°5 1 0 599
885 | G123 | Regenerationavoidance =~ 0 to 590 Hz, 9999 0.01 Hz 6 Hz 599
compensation frequency limit value
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886 G124 | Regeneration avoidance voltage gain | 0 to 200% 0.1% 100% 599
888 E420 | Free parameter 1 0 to 9999 1 9999 264
889 E421 | Free parameter 2 0 to 9999 1 9999 264
891 | Mo023 ::i'f't‘:('f:i'r‘r’;?we’ monitor digit 0to 4, 9999 1 9999 2::’
892 M200 | Load factor 30 to 150% 0.1% 100% 365
Energy saving monitor reference 0.1 to 55 kW =2 0.01 kW 2 Rated inverter
833 M201 (motg?’capacgy) 0 to 3600 kW =3 0.1 kKW =3 capacity 365
804 | Mang | Controlseloction during commercil [, : 0 365
895 M203 | Power saving rate reference value 0, 1, 9999 1 9999 365
896 M204 | Power unit cost 0 to 500, 9999 0.01 9999 365
897 M205 | Power saving monitor average time | 0 to 1000 h, 9999 1h 9999 365
898 | M206 :;:f’ saving cumulative monitor | ) 4 4 g99q 1 9999 365
899 | M207 3;3:;““ time rate (estimated 0 to 100%, 9999 0.1% 9999 365
co
(900) M310 | FM/CA terminal calibration - - - 361
*10
Cc1
(901) | M320 | AM terminal calibration - - - 361
*10
C2 . N
(902) | T200 ;ZL":;’:; ; frequency setting bias |, 591 1, 0.01 Hz 0 Hz 400
*10
C3
(902) T201 | Terminal 2 frequency setting bias 0 to 300% 0.1% 0% 400
*10
125 . . )
(903) | T202 :;rq"l‘l'::l ; frequency setting gain |, 591 1, 0.01 Hz 60 Hz | 50 Hz | 400
*10
C4
(903) T203 | Terminal 2 frequency setting gain 0 to 300% 0.1% 100% 400
*10
C5
(904) | T4oo | Jerminal4frequency settingbias | 590 1y, 0.01 Hz 0 Hz 400
frequency
*10
C6
(904) T401 | Terminal 4 frequency setting bias 0 to 300% 0.1% 20% 400
*10
s Terminal 4 frequency setting gain
(905) | T402 | o ey 0 to 590 Hz 0.01 Hz 60 Hz | 50 Hz | 400
*10
C7
(905) T403 | Terminal 4 frequency setting gain 0 to 300% 0.1% 100% 400
*10
C12
(917) T100 | Terminal 1 bias frequency (speed) 0 to 590 Hz 0.01 Hz 0 Hz 400
*10
C13
(917) T101 | Terminal 1 bias (speed) 0 to 300% 0.1% 0% 400
*10
Cc14
(918) T102 | Terminal 1 gain frequency (speed) 0 to 590 Hz 0.01 Hz 60 Hz | 50 Hz | 400
*10
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Parameter list (by parameter number)

Minimum | Initial value | Refer
Pr. i Name Setting range setting to cusu?mr
group increments FM CA page setting
C15
(918) T103 | Terminal 1 gain (speed) 0 to 300% 0.1% 100% 400
*10
C16 . .
(919) T110 Termlna.l 1 bias command (torque/ 0 to 400% 01% 0% 406
magnetic flux)
*10
c17 . . .
(919) | T111 ;ﬁ;’;""a' 1bias (torque/magnetic 0 to 300% 0.1% 0% 406
*10
Cc18 . .
(920) | T112 | Terminal 1 gain command (torque/ | . 4000, 0.1% 150% 406
magnetic flux)
*10
Cc19 . . .
(920) | T113 ;ﬁ;’;""a' 1gain (torque/magnetic |, 349, 0.1% 100% 406
*10
C8
(930) | M330 | Current output bias signal 0to 100% 0.1% - 0% 361
*10
C9
(930) | M331 | Current output bias current 0to 100% 0.1% - 0% 361
*10
C10
(931) M332 | Current output gain signal 0 to 100% 0.1% - 100% | 361
*10
C11
(931) | M333 | Current output gain current 0to 100% 0.1% - 100% | 361
*10
C38 . .
(932) T410 Termlna.l 4 bias command (torque/ 0 to 400% 01% 0% 406
magnetic flux)
*10
C39
(932) Ta11 Terminal 4 bias (torque/magnetic 0 to 300% 01% 20% 406
o flux)
C40
(933) | T412 | Terminal 4 gain command (torque/ | . 4000, 0.1% 150% 406
magnetic flux)
*10
C41
(933) T413 Terminal 4 gain (torque/magnetic 0 to 300% 0.1% 100% 406
o flux)
C42
(934) | A630 | PID display bias coefficient 0 to 500, 9999 0.01 9999 496
*10
C43
(934) | A631 | PID display bias analog value 0 to 300% 0.1% 20% 496
*10
C44
(935) | A632 | PID display gain coefficient 0 to 500, 9999 0.01 9999 496
*10
C45
(935) | A633 | PID display gain analog value 0 to 300% 0.1% 100% 496
*10
977 E302 | Input voltage mode selection 0,1 1 0 259
989 E490 | Parameter copy alarm rel 18(;2*3 1 18(;2*3 609
990 E104 | PU buzzer control 0,1 1 1 254
991 E105 | PU contrast adjustment 0to 63 1 58 254
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Parameter list (by parameter number)

Minimum | Initial value | Refer
Pr. g:’;‘lp Name Setting range ins:;::;?,ts M oA p;;e Zl:esttt‘:::r
0to 3, 5to 14, 17 to 20,
o2 | wios | et p syttt | ZLEBOVE |
87 to 98, 100
994 G403 | Droop break point gain 0.1 to 100%, 9999 0.1% 9999 605
995 G404 | Droop break point torque 0.1 to 100% 0.1% 100% 605
997 H103 | Fault initiation 0 to 255, 9999 1 9999 330
998 E430 | PM parameter initialization Simple) 21280:03;031?)809 1 0 169
Automatic parameter setting 1,2, 10, 11, 12, 13, 20,
999 E431 Simpl® 21, 9999 1 9999 264
1002 | C150 tg;f‘;i"cii';?ﬂtarget current adjustment | 5 4, 1505, 9999 0.1% 9999 438
1003 G601 | Notch filter frequency 0, 8 to 1250 Hz 1Hz 0 204
1004 G602 | Notch filter depth 0to3 1 0 204
1005 G603 | Notch filter width Oto3 1 0 204
1006 E020 | Clock (year) 2000 to 2099 1 2000 251
1007 | E021 | Clock (month, day) 111 to 12/31 1 101 251
1008 E022 | Clock (hour, minute) 0:00 to 23:59 1 0 251
1020 A900 | Trace operation selection Oto4 1 0 529
1021 A901 | Trace mode selection Oto2 1 0 529
1022 A902 | Sampling cycle 0to9 1 2 529
1023 A903 | Number of analog channels 1t08 1 4 529
1024 A904 | Sampling auto start 0,1 1 0 529
1025 A905 | Trigger mode selection Oto4 1 0 529
1026 A906 | Number of sampling before trigger | 0 to 100% 1% 90% 529
1027 A910 | Analog source selection (1ch) 201 529
1028 A911 | Analog source selection (2ch) 1103, 510 14, 17 to 20, 202 529
1029 A912 | Analog source selection (3ch) 22 to 24, 32 to 35, 40 to 203 529
1030 A913 | Analog source selection (4ch) 42,52 to 54, 61, 62, 64, ] 204 529
1031 A914 | Analog source selection (5ch) 67,70, 87 to 98, 201 to 205 529
1032 | A915 | Analog source selection (6ch) 213,222 10 227,230 to 206 529
1033 A916 | Analog source selection (7ch) 232, 23510238 207 529
1034 A917 | Analog source selection (8ch) 208 529
1035 A918 | Analog trigger channel 1t08 1 1 529
1036 A919 | Analog trigger operation selection 0,1 1 0 529
1037 A920 | Analog trigger level 600 to 1400 1 1000 529
1038 A930 | Digital source selection (1ch) 1 529
1039 A931 | Digital source selection (2ch) 2 529
1040 A932 | Digital source selection (3ch) 3 529
1041 A933 | Digital source selection (4ch) 1 to 255 ) 4 529
1042 A934 | Digital source selection (5ch) 5 529
1043 A935 | Digital source selection (6ch) 6 529
1044 A936 | Digital source selection (7ch) 7 529
1045 A937 | Digital source selection (8ch) 8 529
1046 A938 | Digital trigger channel 1t08 1 1 529
1047 A939 | Digital trigger operation selection 0,1 1 0 529
1048 E106 | Display-off waiting time 0 to 60 min 1 min 0 255
1049 E110 | USB host reset 0,1 1 0 628
1072 | A310 eiﬁr'::?:: i‘;:f:‘;f::)::‘;:::r 0to10's 01s 3s 469
1073 A311 Vibrat!on control operation 0, 1 1 0 469
selection
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Parameter list (by parameter number)

Pr. A Name Setting range Ms::;?:gm Initial velue R::er Customer
group increments FM CA page setting

1074 A312 | Vibration suppression frequency 0.05 to 3 Hz, 9999 0.001 Hz 1Hz 469

1075 A313 | Vibration suppression depth 0to3 1 0 469

1076 A314 | Vibration suppression width Oto3 1 0 469

1077 A315 | Rope length 0.1to 50 m 0.1m 1m 469

1078 A316 | Trolley weight 1 to 50000 Kg 1Kg 1Kg 469

1079 | A317 | Load weight 1 to 50000 Kg 1Kg 1Kg 469

1103 | Fo040 gtiie'e’atw" time at emergency 003600 s 01s 5s 278

1106 MO050 | Torque monitor filter 0to5s, 9999 0.01s 9999 346

1107 MO051 | Running speed monitor filter 0to5s, 9999 0.01s 9999 346

1108 MO052 | Excitation current monitor filter 0to5s, 9999 0.01s 9999 346

1113 H414 | Speed limit method selection 0to 2, 10, 9999 1 0 213

1114 D403 | Torque command reverse selection | 0, 1 1 1 211

1115 G218 :&eeed control integral term clear 0 to 9998 ms 1ms Os 188

1116 | G20 | Constantoutputrange speed 0to 100% 0.1% 0% 188
control P gain compensation

1117 | G2e1 | Speed control P gain 1 (per-unit 0 to 300, 9999 0.01 9999 188
system)

1118 | G3e1 | Speed control P gain 2 (per-unit 0 to 300, 9999 0.01 9999 188
system)

1119 | G262 | Model speed control gain (per-unit |, 3, gg99 0.01 9999 196
system)

-uni 120 Hz %2

121 G260 Per-unit speed control reference 0 to 400 Hz 0.01 Hz 188
frequency 60 Hz =3

1134 A605 | PID upper limit manipulated value 0 to 100% 0.1% 100% 503

1135 A606 | PID lower limit manipulated value 0 to 100% 0.1% 100% 503

1136 AB70 | Second PID display bias coefficient | 0 to 500, 9999 0.01 9999 496

1137 | A671 \s/:ﬁ“;"d PID display bias analog 0 to 300% 0.1% 20% 496

1138 A672 | Second PID display gain coefficient | 0 to 500, 9999 0.01 9999 496

1139 | A673 3:&:"‘1 PID display gain analog 0 to 300% 0.1% 100% 496

1140 A664 Secon.d PID set point/deviation input 1105 1 2 483
selection

141 A665 Secon.d PID measured value input 1105 1 3 483
selection

1142 A640 | Second PID unit selection 0 to 43, 9999 1 9999 483

1143 A641 | Second PID upper limit 0 to 100%, 9999 0.1% 9999 483

1144 A642 | Second PID lower limit 0 to 100%, 9999 0.1% 9999 483

1145 A643 | Second PID deviation limit 0 to 100%, 9999 0.1% 9999 483

1146 | Ae4q | Second PID signal operation 0t0 3,100 13 1 0 483
selection

1147 | Aee1 | Second outputinterruption 0to 3600 s, 9999 01s 1 483
detection time

1148 | Aep2 | Second outputinterruption 0 to 590 Hz 0.01 Hz 0 Hz 483
detection level

1149 | A663 Is:flce‘l’"d output interruption cancel | g5 1, 11009 0.1% 1000% 483

1150 A810 PLC f .

to to s unction user parameters 1 to 0 to 65535 1 0 527

1199 A859

1220 B100 | Target position/speed selection 0to2 1 0 710

1221 B101 Start c.ommand edge detection 0, 1 1 0 207
selection

1222 B120 | First positioning acceleration time 0.01t0 360 s 0.01s 5s 227

1223 B121 | First positioning deceleration time 0.01t0 360 s 0.01s 5s 227

1224 B122 | First positioning dwell time 0 to 20000 ms 1ms 0ms 227
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Minimum | Initial value | Refer
Pr. . . Customer
Pr. rou Name Setting range setting FM CA to settin
group increments page e
0, 1,10, 11, 100, 101,
1225 B123 | First positioning sub-function 110. 111 1 10 227
1226 | B124 ts;;c:"d positioning acceleration 0.011t0 360 s 0.01s 5s 227
1227 B125 :;ceond positioning deceleration 0.01t0 360 s 0.01s 5s 227
1228 B126 | Second positioning dwell time 0 to 20000 ms 1ms 0ms 227
0, 1,10, 11, 100, 101,
1229 B127 | Second positioning sub-function 110. 111 1 10 227
1230 B128 | Third positioning acceleration time | 0.01to 360 s 0.01s 5s 227
1231 B129 | Third positioning deceleration time | 0.01to 360 s 0.01s 5s 227
1232 B130 | Third positioning dwell time 0 to 20000 ms 1ms 0ms 227
0, 1,10, 11, 100, 101,
1233 B131 | Third positioning sub-function 110. 111 1 10 227
1234 B132 | Fourth positioning acceleration time | 0.01 to 360 s 0.01s 5s 227
1235 B133 | Fourth positioning deceleration time | 0.01 to 360 s 0.01s 5s 227
1236 B134 | Fourth positioning dwell time 0 to 20000 ms 1ms 0ms 227
0, 1,10, 11, 100, 101,
1237 B135 | Fourth positioning sub-function 110. 111 1 10 227
1238 B136 | Fifth positioning acceleration time 0.01to0 360 s 0.01s 5s 227
1239 B137 | Fifth positioning deceleration time 0.01to0 360 s 0.01s 5s 227
1240 B138 | Fifth positioning dwell time 0 to 20000 ms 1ms 0ms 227
0, 1,10, 11, 100, 101,
1241 B139 | Fifth positioning sub-function 110. 111 1 10 227
1242 B140 | Sixth positioning acceleration time | 0.01to 360 s 0.01s 5s 227
1243 B141 | Sixth positioning deceleration time | 0.01to 360 s 0.01s 5s 227
1244 B142 | Sixth positioning dwell time 0 to 20000 ms 1ms 0ms 227
0, 1,10, 11, 100, 101,
1245 B143 | Sixth positioning sub-function 110. 111 1 10 227
1246 | B144 tsi;‘;e"th positioning acceleration | ; 14, 360 0.01s 5s 227
1247 B145 ;Si;::eenth positioning deceleration 0.01t0 360 s 0.01s 5s 227
1248 B146 | Seventh positioning dwell time 0 to 20000 ms 1ms 0ms 227
0, 1,10, 11, 100, 101,
1249 B147 | Seventh positioning sub-function 110. 111 1 10 227
1250 B148 | Eighth positioning acceleration time | 0.01 to 360 s 0.01s 5s 227
1251 B149 | Eighth positioning deceleration time | 0.01 to 360 s 0.01s 5s 227
1252 B150 | Eighth positioning dwell time 0 to 20000 ms 1ms 0ms 227
0, 1,10, 11, 100, 101,
1253 B151 | Eighth positioning sub-function 110. 111 1 10 227
1254 B152 | Ninth positioning acceleration time | 0.01to 360 s 0.01s 5s 227
1255 B153 | Ninth positioning deceleration time | 0.01to 360 s 0.01s 5s 227
1256 B154 | Ninth positioning dwell time 0 to 20000 ms 1ms 0ms 227
0, 1,10, 11, 100, 101,
1257 B155 | Ninth positioning sub-function 110. 111 1 10 227
1258 B156 | Tenth positioning acceleration time | 0.01to 360 s 0.01s 5s 227
1259 B157 | Tenth positioning deceleration time | 0.01to 360 s 0.01s 5s 227
1260 B158 | Tenth positioning dwell time 0 to 20000 ms 1ms 0ms 227
0, 1,10, 11, 100, 101,
1261 B159 | Tenth positioning sub-function 110. 111 1 10 227
1262 B160 | Eleventh positioning acceleration time | 0.01 to 360 s 0.01s 5s 227
1263 B161 | Eleventh positioning deceleration time | 0.01 to 360 s 0.01s 5s 227
1264 B162 | Eleventh positioning dwell time 0 to 20000 ms 1ms 0ms 227
0, 1,10, 11, 100, 101,
1265 B163 | Eleventh positioning sub-function 1 10 227

110, 111
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Minimum | Initial value | Refer
Pr. . . Customer
Pr. rou Name Setting range setting FM CA to settin
group increments page e
1266 B164 ;I;vr:‘eelfth positioning acceleration 0.01t0 360 s 0.01s 5s 227
1267 | B165 ;:1‘:““ positioning deceleration 0.01t0360's 0.01s 5s 227
1268 B166 | Twelfth positioning dwell time 0 to 20000 ms 1ms 0ms 227
0, 1,10, 11, 100, 101,
1269 B167 | Twelfth positioning sub-function 110. 111 1 10 227
1270 B168 ;I;rnl:eenth positioning acceleration 0.01t0 360 s 0.01s 5s 227
1271 | B169 ;:::ee"th positioning deceleration | (1, 350 ¢ 0.01s 5s 227
1272 B170 | Thirteenth positioning dwell time 0 to 20000 ms 1ms 0ms 227
0, 1,10, 11, 100, 101,
1273 B171 | Thirteenth positioning sub-function 10. 11 1 10 227
1274 | B172 ::’n‘;”ee"th positioning acceleration | 1, 360 001s 5s 227
1275 B173 ;::Jerteenth positioning deceleration 0.01 to 360 s 001s 55 207
1276 B174 | Fourteenth positioning dwell time 0 to 20000 ms 1ms 0ms 227
0, 1,10, 11, 100, 101,
1277 B175 | Fourteenth positioning sub-function 10. 11 1 10 227
1278 B176 | Fifteenth positioning acceleration time | 0.01 to 360 s 0.01s 5s 227
1279 B177 | Fifteenth positioning deceleration time | 0.01 to 360 s 0.01s 5s 227
1280 B178 | Fifteenth positioning dwell time 0 to 20000 ms 1ms 0ms 227
1281 B179 | Fifteenth positioning sub-function 0, 10, 100, 110 1 10 227
1282 B180 Home.posmon return method 0to6 1 4 227
selection
1283 B181 | Home position return speed 0to 30 Hz 0.01 Hz 2 Hz 227
1284 B182 | Home position return creep speed 0to 10 Hz 0.01 Hz 0.5 Hz 227
1285 B183 :I(;rlrt\se position shift amount lower 4 0 to 9999 1 0 227
1286 B184 (I;I;rlrtl: position shift amount upper 4 0 to 9999 1 0 207
1287 | B1g5 | [ravel distance after proximity dog | 9999 1 2048 227
ON lower 4 digits
1288 B186 Travel dlstant.:e.after proximity dog 0 to 9999 1 0 207
ON upper 4 digits
1289 | B187 | Home position return stopper 0 to 200% 0.1% 40% 227
torque
1290 | B1sg | Home position return stopper 0to10s 01s 05s 227
waiting time
1292 B190 P05|t|9n control terminal input 0, 1 1 0 227
selection
1293 B191 | Roll feeding mode selection 0,1 1 0 227
1294 B192 | Position detection lower 4 digits 0 to 9999 1 0 244
1295 B193 | Position detection upper 4 digits 0 to 9999 1 0 244
1296 B194 | Position detection selection 0to2 1 0 244
1297 B195 | Position detection hysteresis width | 0 to 32767 1 0 244
1300 N500
to to
1343, | N543, | Communication option parameters.
1350 N550 | For details, refer to the Instruction Manual of the option.
to to
1359 N559
Pr.CLR Parameter clear (0), 1 1 0 608
ALL.CL All parameter clear (0), 1 1 0 608
Err.CL Fault history clear (0), 1 1 0 619
Pr.CPY Parameter copy 0),1t03 1 0 609
Pr.CHG Initial value change list - 1 0 615
IPM IPM initialization 0, 3003 1 0 169
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Minimum | Initial value | Refer
Pr. . . Customer
Pr. Name Setting range setting to .
group increments FM CA page setting
AUTO Automatic parameter setting - - - 264
Pr.MD Group parameter setting 0),1,2 1 0 144

+1  Differ according to capacities.
6%: FR-A820-00077(0.75K) or lower, FR-A840-00038(0.75K) or lower
4%: FR-A820-00105(1.5K) to FR-A820-00250(3.7K), FR-A840-00052(1.5K) to FR-A840-00126(3.7K)
3%: FR-A820-00340(5.5K), FR-A820-00490(7.5K), FR-A840-00170(5.5K), FR-A840-00250(7.5K)
2%: FR-A820-00630(11K) to FR-A820-03160(55K), FR-A840-00310(11K) to FR-A840-01800(55K)
1%: FR-A820-03800(75K) or higher, FR-A840-02160(75K) or higher
*2  The setting range or initial value for the FR-A820-03160(55K) or lower and FR-A840-01800(55K) or lower.
*3  The setting range or initial value for the FR-A820-03800(75K) or higher and FR-A840-02160(75K) or higher.
*4  The initial value for the FR-A820-00490(7.5K) or lower and FR-A840-00250(7.5K) or lower.
x5 The initial value for the FR-A820-00630(11K) or higher and FR-A840-00310(11K) or higher.
x6  Differ according to capacities.
4%: FR-A820-00490(7.5K) or lower, FR-A840-00250(7.5K) or lower
2%: FR-A820-00630(11K) to FR-A820-03160(55K), FR-A840-00310(11K) to FR-A840-01800(55K)
1%: FR-A820-03800(75K) or higher, FR-A840-02160(75K) or higher
*7  The value for the 200 V class.
*8  The value for the 400 V class.
*9  Setting can be made only when the FR-A8AP is mounted.
*10 The parameter number in parentheses is the one for use with the parameter unit (FR-PUOQ7).
x*11 The setting range for the standard model.
*12  The setting range for the IP55 compatible model.
*13  The setting is available for the standard model only.
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5.1.2 Group parameter display

Parameter numbers can be changed to grouped parameter numbers.
Parameters are grouped by their functions. The related parameters can be set easily.

(1) Changing to the grouped parameter numbers

>

Pr.MD setting value Description
0 Default parameter display method
1 Parameter display by parameter number
2 Parameter display by function group
Operation

Screen at power-ON
The monitor display appears.
Parameter setting mode

Press | MODE to choose the parameter setting mode. (The parameter number read previously appears.)

Selecting the parameter number
Turn o untll -~ --,' ,' (parameter display method) appears.

Press | SET ."' I (initial value) will appear.

Changing to the group parameter display

Turno to change the set value to ",-__-' " (group parameter display). Press to select the group parameter setting.

' " and ",'- A _.'"' -+ " flicker alternately after the setting is completed.

(2) Changing parameter settings in the group parameter display

| Changing example | Change the P.H400(Pr.1) Maximum frequency.

)

Operation
Screen at power-ON

The monitor display appears.
Changing the operation mode

Press to choose the PU operation mode. [PU] indicator is on.
Parameter setting mode

Press | MODE to choose the parameter setting mode. (The parameter number read previously appears.)
Parameter group selection

Press | ESC | several times until --','- ,',' ,‘ ., appears. Parameter groups can now be selected.

Parameter group selection

Turn o until ,'--'_,'--,' '--,' . . (protective function parameter 4) appears. Press to display ,'--','-- '--,‘ -- == and make

the group parameters of the protective function parameter 4 selectable.
Parameter selection

Turn o until --','--“--.','_-.','_-" (P.H400 Maximum frequency) appears. Press | SET | to read the present set value.

" .l' l'l ” “ I (initial value) appears.

Changing the setting value

gy i w0

Turn to change the set value to "-_-. ". Press to enter the setting. "-_-, "and ")) ,,'_.',_,' "

flicker alternately after the setting is completed.
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5.1.3 Parameter list (by function group)

4 E: Environment setting parameters Pr. br. Name Refer
B : ot roup . to page
Parameters that set the inverter operation characteristics. 9
E720 555 | Current average time 275
Pr. Refer I
group Pr. Name to page E721 556 | Data output mask time . ' 275
E000 168 | Parameter for manufacturer setting. Do not set. E722 557 Current average value monitor signal 275
output reference current
EO001 169 | Parameter for manufacturer setting. Do not set. - ) - -
E020 | 1006 |Clock (year) 251 ¢ F: Selttm?. of/a(:icceIlerattl.onldett:teleratlon time and
acceleration/aeceleration pattern
B2 1007 | Clock (month, day) 251 Parameters that set the motor acceleration/deceleration
E022 1008 | Clock (hour, minute) 251 characteristics.
E023 269 | Parameter for manufacturer setting. Do not set. == EE
E080 168 | Parameter for manufacturer setting. Do not set. group Pz W to page
E081 169 | Parameter for manufacturer setting. Do not set. F000 20 :\cceIerationldeceleration reference 278
E100 75 Reset selection 252 Arequenc;{ —
- . F001 21 cceleration/deceleration time 278
E101 75 | Disconnected PU detection 252 increments
E102 75 | PU stop selection 252 F002 16 | Jog acceleration/deceleration time 318
Gil0S 145 | PU display language selection 254 F003 611 | Acceleration time at a restart N,
E104 990 | PU buzzer control 254 517
E105 991 | PU contrast adjustment 254 FO10 7 Acceleration time (Simple) 278
E106 | 1048 | Display-off waiting time 255 FO11 8 Deceleration time (Simple) 278
E107 75 Reset limit 252 278
E110 1049 | USB host reset 628 F020 44 Second acceleration/deceleration time 503’
E200 161 :::‘:?::y setting/key lock operation 256 F021 45 | Second deceleration time 257083‘
E201 205 zzfg:;ncy change increment amount 257 F022 147 :‘:’ﬁzl:ir::?;l:j;::?;ation time 278
E300 30 Regenerative function selection 593 F030 110 | Third acceleration/deceleration time 278
E301 570 | Multiple rating setting 258 F031 111 | Third deceleration time 278
E302 977 | Input voltage mode selection 259 F040 | 1103 | Deceleration time at emergency stop 278
E400 77 Parameter write selection 260 F070 791 | Acceleration time in low-speed range 278
E410 296 | Password lock level 262 FO71 792 | Deceleration time in low-speed range 278
E411 297 | Password lock/unlock 262 F100 29 Acceleration/deceleration pattern 283
selection
E420 888 | Free parameter 1 264 F101 59 Remote function selection 288
. 291,
E421 889 | Free parameter 2 264 F102 13 | Starting frequency 292
- F103 571 | Holding time at a start 291
E430 998 PM parameter initialization @e) 169 F200 140 Backlash acceleration stopping 283
E431 999 | Automatic parameter setting (Simple) 264 frequency
- F201 141 | Backlash acceleration stopping time 283
E440 160 User group read selection @@ 268 F202 142 Backlash deceleration stopping 283
E441 172 User group registered display/batch 268 frequency
clear F203 143 | Backlash deceleration stopping time 283
E442 173 | User group registration 268 F300 380 | Acceleration S-pattern 1 283
E443 174 | User group clear 268 F301 381 | Deceleration S-pattern 1 283
E490 989 | Parameter copy alarm release 609 F302 382 | Acceleration S-pattern 2 283
E600 72 | PWM frequency selection 270 F303 383 | Deceleration S-pattern 2 283
E601 240 | Soft-PWM operation selection 270 F400 516 | S-pattern time at a start of acceleration 283
E602 | 260 |PWM frequency automatic switchover 270 F401 517 | S-pattem time at a completion of 283
E700 255 | Life alarm status display 271 acceleration
E701 256 | Inrush current limit circuit life display 271 F402 | 518 |S-pattern time at a start of deceleration | 283
E702 257 | Control circuit capacitor life display 271 F403 519 2-pat|terr1.time ata completion of 283
eceleration
E703 258 | Main circuit capacitor life display 271 293
E704 | 259 | Main circuit capacitor life measuring 271 F500 292 | Automatic acceleration/deceleration 296,
E710 503 | Maintenance timer 1 274 457
- - - 293,
E711 504 :\:I;u:tenance timer 1 warning output set 274 F510 61 Reference current 206
E712 686 | Maintenance timer 2 274 F511 62 Reference value at acceleration 293
Maintenance timer 2 warning output set
E713 687 time 274 F512 63 Reference value at deceleration 293
E714 688 main:enance :fmer z . — 274 F513 203 :;Zilt?;itionldeceleration separate 203
E715 689 ti::: enance timer 3 warning output se 274
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Pr. Refer Pr. Refer
group Pr. Name to page group Pr. Name to page
F520 64 Starting frequency for elevator mode 296 HO012 693 | Second free thermal reduction ratio 1 322

- HO013 694 :‘:ctl)‘r:;:reze thermal reduction 322
@ D: Operation command and frequency Gl €55 |5 9 ; fy — 53
command second free thermaI reduct!on ratio

Parameters that specify the inverter's command source, and HO015 696 fr::(;:nc;e; ermal reduction 322
parameters that set the motor driving frequency and torque. H020 561 | PTC thermistor protection level 322
g:;::np Pr. Name ts:;egre HO030 875 | Fault definition 328
299 H100 244 | Cooling fan operation selection 329
D000 79 Operation mode selection (Simple) 307’ H101 249 | Earth (ground) fault detection at start 592
D001 340 | Communication startup mode selection | 307 H102 598 | Undervoltage level 330
D010 338 Communication operation command 308 H103 997 | Fault initiation 330
source H200 251 | Output phase loss protection selection 331
D011 339 ::l:r:‘r:eunication speed command 308 H201 872 | Input phase loss protection selection 331
D012 550 NET mode operation command source 308 H300 65 Retry selection 332
selection H301 67 Number of retries at fault occurrence 332
D013 551 :;e";;:z operation command source 308 H302 68 | Retry waiting time 332
H303 69 | Retry count display erase 332

D020 78 Reverse rotation prevention selection 314 y play
181 H400 1 Maximum frequency (Simple) 334

D030 811 | Set resolution switchover 344’_
315 H401 2 Minimum frequency Simple) 334
D100 291 | Pulse train I/O selection 356 H402 18 | High speed maximum frequency 334
D101 384 | Input pulse division scaling factor 315 H410 807 | Speed limit selection 213
D110 385 | Frequency for zero input pulse 315 H411 808 | Forward rotat.lon speed I.|m.|tlspeed limit | 213
D111 386 | Frequency for maximum input pulse 315 H412 gog | Reverse rotation speed limit/reverse- 213
side speed limit

D200 15 | Jog frequenc.:y i 318 H414 | 1113 | Speed limit method selection 213
D300 28 ret:::::g:ed input compensation 319 H415 | 873 «1 | Speed limit 202
- " - 202
Multi- d sett high d iati i '
D301 4 su i s;)ee setting (high speed) 319 H416 285 z;;:iz:::;latlon excess detection 457,
Simple) 603
D302 5 Multi-speed setting (middle speed) 319 H417 | 853 «1 | Speed deviation time 202
Simple) H420 31 Frequency jump 1A 335
Multi-speed setting (low speed) H421 32 Frequency jump 1B 335
D303 6 Simple) 319 H422 33 | Frequency jump 2A 335
D304 H423 34 Frequency jump 2B 335

to 2:;0 Multi-speed setting (4 speed to 7 speed) | 319 H424 35 | Frequency jump 3A 335
D307 H425 36 Frequency jump 3B 335
D308 2321 . . H429 552 | Frequency jump range 335

to 2390 zn:;z;s)peed setting (8 speed to 15 319 H500 22 Stall prevention operation level (Torque | 181,
D315 limit level) 336
D400 804 | Torque command source selection 211 H501 156 | stall prevention operation selection 336
D401 805 | Torque command value (RAM) 211 H600 48 | second stall prevention operation level | 336
D402 806 | Torque command value (RAM,EEPROM) | 211 H601 49 :_::‘;:';:;a" prevention operation 336
D403 | 1114 | Torque command reverse selection 211 H602 114 | Third stall prevention operation level 336

. . Third stall prevention operation
@ H: Protective function parameter H603 | 115 |/ cuency 336
Parameters to protect the motor and the inverter. Stall prevention operation level
H610 23 compensation factor at double speed 336
gr%:m Pr. Name tESLeJe H611 66 Stalllprevention operation reduction 336
392 starting frequency
H000 9 Electronic thermal O/L relay Simple) 428, :g:g 1:3 Stall prevention level at 0 V input 336
438 Stall prevention level at 10 V input 336
HO001 600 | First free thermal reduction frequency 1 | 322 H631 154 |Veltage reduction selection during stall 336
H002 601 | First free thermal reduction ratio 1 322 prevention operation
- - H700 810 | Torque limit input method selection 181
HO003 602 | First free thermal reduction frequency 2 | 322
- - - H701 812 | Torque limit level (regeneration) 181
H004 603 | First free thermal reduction ratio 2 322
- - H702 813 | Torque limit level (3rd quadrant) 181
HO005 604 | First free thermal reduction frequency 3 | 322 —
322 H703 814 | Torque limit level (4th quadrant) 181
HO010 51 Second electronic thermal O/L relay 428, H710 815 | Torque limit level 2 181
438 H720 816 | Torque limit level during acceleration 181
HO11 692 Second free thermal reduction 322 H721 817 | Torque limit level during deceleration 181
frequency 1 H730 874 | OLT level setting 181
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Parameter List
Parameter list (by function group)

Pr. Refer Pr. Refer
group Pr. Name to page group Pr. Name to page
H800 374 | Overspeed detection level 342 Cc11
H881 690 | Deceleration check time 203 M333 | (931) | cCurrent output gain current 361

. . . . *2
¢ M: Monltor_dlsplgy and monl_tor output signal M334 | 869 | Current output filter 361
Parameters regarding the inverter's operating status. These M400 190 - - -
parameters are used to set the monitors and output signals. RUN terminal function selection 370
M401 191 | SU terminal function selection 370
g;';"p Pr. Name tc;R:LeJe M402 192 | IPF terminal function selection 370
MO000 37 Speed display 344 M403 193 | OL terminal function selection 370
MO001 505 | Speed setting reference 344 M404 194 | FU terminal function selection 370
M002 144 | Speed setting switchover 344 M405 195 | ABC1 terminal function selection 370
MO020 170 | Watt-hour meter clear 346 M406 196 | ABC2 terminal function selection 370
MO021 563 | Energization time carrying-over times 346 M430 157 | OL signal output timer 138316
Monitor decimal digits selecti 346
Mo22 268 onflof ) ecima’ gt ?e ec -|o.n . M431 289 | Inverter output terminal filter 370
Mo023 891 Cumulative power monitor digit shifted 346, Output current detection signal
times 365 M433 166 S 381
retention time
mggg 121 Operat!on tjour mete'r clear _ 346 M440 870 | Speed detection hysteresis 378
040 5 Operating time c.:arr.ylng-over times 346 M441 41 Up-to-frequency sensitivity 378
55 Frequency monitoring reference 356 Ma42 42 Output frequency detection 378
MO041 56 | Current monitoring reference 356 Output frequency detection for reverse
M042 866 | Torque monitoring reference 356 M443 43 rotation 378
M043 241 | Analog input display unit switchover 400 M444 50 Second output frequency detection 378
M044 290 | Monitor negative output selection 3;'566’ m::g ;;g Third output frequency detection 378
Low speed detection 378
M050 | 1106 | Torque monitor filter 346 M460 150 | Output current detection level 381
MO051 | 1107 |Running speed monitor filter 346 Ma61 151 | Output current detection signal delay o1
MO052 | 1108 | Excitation current monitor filter 346 time
MO60 663 | Control circuit temperature signal 389 M462 152 | Zero current detection level 381
output level M463 153 | Zero current detection time 381
M100 52 Operation panel main monitor selection | 346 M6 167 Output current detection operation 281
M101 774 | Operation panel monitor selection 1 346 selection
M102 775 | Operation panel monitor selection 2 346 M470 864 | Torque detection 383
M103 776 | Operation panel monitor selection 3 346 M500 495 | Remote output selection 384
M104 992 Oper'ation pan(.el setting dial push 346 M501 496 | Remote output data 1 384
monitor selection M502 497 | Remote output data 2 384
M200 892 |Load factor. _ 365 M510 76 Fault code output selection 387
M201 893 (E:::arg?;;avmg monitor reference (motor | - 365 M520 799 Pulse increment setting for output 388
power
Control selection during commercial -
M202 894 power-supply operatior? 365 M530 655 | Analog remote output selection 385
M203 895 | Power saving rate reference value 365 M531 656 | Analog remote output 1 385
M204 | 896 | Power unit cost 365 M532 | 657 |Analog remote output 2 385
M205 897 | Power saving monitor average time 365 M533 658 | Analog remote output 3 385
M206 898 | Power saving cumulative monitor clear 365 M534 659 | Analog remote output 4 385
M207 | 899 |Operation time rate (estimated value) | 365 | 4 T: Multi-function input terminal parameters
M300 54 | FM/CA terminal function selection 356 Parameters for the input terminals where inverter commands are
M301 158 | AM terminal function selection 356 received through.
Cco
Pr. Refer
M310 | (900) |FM/CA terminal calibration 361 group e BN to page
*2 T000 73 | Analog input selection 391,
c1 396
M320 | (901) |AM terminal calibration 361 T001 267 | Terminal 4 input selection 391
2 T002 74 Input filter time constant 398
M321 867 | AM output filter 361 T003 822 | Speed setting filter 1 398
C8 T004 826 | Torque setting filter 1 398
M330 | (930) | cCurrent output bias signal 361 T005 832 | Speed setting filter 2 398
*2 T006 836 | Torque setting filter 2 398
Cc9 T007 849 | Analog input offset adjustment 398
M331 | (930) |Current output bias current 361 181,
") T010 868 | Terminal 1 function assignment 336,
395
c1o L. Terminal 1 added compensation amount
M332 | (931) | Current output gain signal 361 T021 242 (terminal 2) 396
*2
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Pr. Refer Pr. Refer
group Pr. Name to page group Pr. Name to page
T022 12 Terminal 2 frequency setting gain C38

0 5 frequency (SImpl®) 400 Ta10 | (932) Le;;nr::tailcl%ﬂz;s command (torque/ 406

181, *2
T040 858 | Terminal 4 function assignment 336, C39
395 T411 (932) | Terminal 4 bias (torque/magnetic flux) 406
To41 243 Termi.nal 1 added compensation amount 396 «
(terminal 4) ca0
Terminal 4 frequency setting gain Terminal 4 gain command (torque/
T042 126 frequency Simpl®) 400 T412 | (933) magnetic flux) 406
2
T050 252 | Override bias 396 C*41
1051 253 | Override gain 396 T413 | (933) | Terminal 4 gain (torque/magnetic flux) 406
T052 573 | 4 mA input check selection 412 I
T053 777 | 4 mA input fault operation frequency 412 T700 178 | STF terminal function selection 416
T054 778 | Current input check filter 412 T701 179 | STR terminal function selection 416
C12 ) ) T702 180 | RL terminal function selection 416
T100 | (917) | Terminal 1 bias frequency (speed) 400 T703 181 | RM terminal function selection 416
C*123 T704 182 | RH terminal function selection 416
T101 | (917) | Terminai 1bi d 400 T705 183 | RT terminal function selection 416
) erminal 1 bias (speed) T706 184 | AU terminal function selection 416
*
c1a T707 185 | JOG terminal function selection 416
T102 | (918) | Terminal 1 gain frequency (speed) 400 T708 186 | CS terminal function selection 416
© T709 187 | MRS terminal function selection 416
c15 T710 188 | STOP terminal function selection 416
T103 | (918) |Terminal 1 gain (speed) 400 T711 189 | RES terminal function selection 416
") T720 17 MRS input selection 419
c16 T721 599 | X10 terminal input selection 593
Terminal 1 bias command (torque/ RT signal function validity condition
T110 | (919) | - onetic fiux) 406 T730 | 155 | >9% 420
*2
T740 699 | Input terminal filter 416
C17 P
T111 (919) | Terminal 1 bias (torque/magnetic flux) 406 & C: Motor constant parameters
*) Parameters for the applied motor setting.
c18 Terminal 1 gain command (torque/ Pr. P N Refer
T112 | (920) . 406 group r ame to page
magnetic flux) 978
*2 C000 684 | Tuning data unit switchover ;
c19 438
T113 | (920) | Terminal 1 gain (torque/magnetic flux) 406 C100 71 Applied motor ':";';',
2 438
c2 Terminal 2 frequency setting bias 160,
T200 | (902) frequency 400 c101 80 | Motor capacity 428,
) 438
C3 160,
T201 (902) | Terminal 2 frequency setting bias 400 C102 81 Number of motor poles 428,
© 438
125 322,
i i i c103 9 Rated motor current (Simple 428,
T202 (903) 1Termlnal 2 frequency setting gain 400 P. 438
requency
%2 160,
Cc4 Cc104 83 | Rated motor voltage 428,
T203 | (903) |Terminal 2 frequency setting gain 400 438
160,
é25 C105 84 Rated motor frequency 428,
. . . 438
Terminal 4 frequency setting bias
T400 | (904) frequency 400 C106 702 | Maximum motor frequency 438
*2 C106 706 |Induced voltage constant (phi f) 438
ceé . o c107 707 | Motor inertia (integer) 438
T401 | (904) |Terminal 4 frequency setting bias 400 C108 724 | Motor inertia (exponent) 238
2
126 Cc110 96 | Auto tuning setting/status 4423%
T402 Terminal 4 frequency setting gain 400
(905) frequency C111 95 Online auto tuning selection 445
C27 C112 818 | Easy gain tuning response level setting | 188
T403 | (905) | Terminal 4 frequency setting gain 400 c113 819 | Easy gain tuning selection 188
*2
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Parameter List
Parameter list (by function group)

Pr. Refer Pr. Refer
group Pr. Name to page group Pr. Name to page
188, Second motor magnetic pole detection
C114 880 | Load inertia ratio 196, €285 742 pulse width 438
245 . .
225 € A: Application parameters
C120 90 | Motor constant (R1) . Parameters to set a specific application.
438
c121 91 Motor constant (R2) 428 Pr. or Name Refer
c122 92 Motor constant (L1)/d-shaft inductance 428, group ) to page
(Ld) 438 A000 135 | Electronic bypass sequence selection 450
c123 93 Motor constant (L2)/q-shaft inductance 428, A001 136 | MC switchover interlock time 450
(La) 438 A002 137 | Start waiting time 450
C124 94 Motor constant (X) 428 A003 138 | Bypass selection at a fault 450
C125 82 Motor excitation current 428 A004 139 | Automatic switchover frequency from 450
428 inverter to bypass operation
C126 859 | Torque current/Rated PM motor current y _ a
438 A005 159 Automatic switchover frequency range 450
C131 711 | Motor Ld decay ratio 438 from bypass to inverter operation
C132 712 | Motor Lq decay ratio 238 A006 248 | Self power management selection 455
C133 725 | Motor protection current level 238 A007 254 | Main circuit power OFF waiting time 455
68. A100 278 | Brake opening frequency 457
C140 | 369 =1 | Number of encoder pulses 471, A101 279 | Brake opening current 457
603 A102 280 | Brake opening current detection time 457
c141 Encoder rotation directi 278i A103 281 | Brake operation time at start 457
359 +1 | Encoder rotation direction 603’ A104 282 | Brake operation frequency 457
c148 | 376 Encoder signal loss detection enable/ 448 A105 283 | Brake operation time at stop 457
*1 disable selection A106 284 Deceleration detection function 457
C150 1002 Lq tuning target current adjustment 438 selection
coefficient 202,
Starting resistance tuning A107 285 | Overspeed detection frequency 457,
c182 7 compensation 438 603
Cc185 721 2::;2:%:33::3553:9 position 438 A108 639 | Brake opening current selection 457
L A109 640 | Brake operation frequency selection 457
C200 450 | Second applied motor 424 93
C201 453 | Second motor capacity 442388‘ A110 292 | Automatic acceleration/deceleration 296,
457
C202 454 | Number of second motor poles 4423sé A120 642 | Second brake opening frequency 457
322 A121 643 | Second brake opening current 457
C203 51 Rated second motor current 428, A122 644 | Second brake opening current 457
438 detection time
228 A123 645 | Second brake operation time at start 457
C204 456 | Rated second motor voltage 43é A124 646 | Second brake operation frequency 457
C205 457 | Rated second motor frequency 442388, A125 647 :econj :rakela opsratl:nttmtl.e atfsto;t). 457
A126 648 econd deceleration detection function | -
C206 743 | Second motor maximum frequency 438 selection
C207 744 | Second motor inertia (integer) 438 A128 650 | Second brake opening current selection | 457
C208 745 | Second motor inertia (exponent) 438 A129 651 Selcort1.d brake operation frequency 457
selection
C210 463 :;ig:d motor auto tuning setting/ 442388’ A130 641 Second brake sequence operation 457
selection
Cc211 574 | second motor online auto tuning 445 AZ00 270 | Stop-on contactiioad torque high-speed 262,
C220 458 | second motor constant (R1) 428, frequency control selection 465
438 A201 271 | High-speed setting maximum current 465
C221 459 | second motor constant (R2) 428 A202 272 | Middle-speed setting minimum current 465
C222 460 .Szcor:: mot(tl:;):onstant (L1)/ d-shaft 4423sé A203 273 | Current averaging range 465
inductance
A204 274 | Current averaging filter time constant 465
c223 461 Second motor constant (L2) / g-shaft 428, st ot oxciati .
inductance (Lq) 438 A205 275 op-on contact excitation current low- 462
speed multiplying factor
C224 462 | Second motor constant (X) 428 PWM carrier frequency at stop-on
C225 455 | Second motor excitation current 428 A206 276 contact 462
C226 860 Second motor torque current/Rated PM | 428, A300 592 | Traverse function selection 467
motor current i 438 A301 593 | Maximum amplitude amount 467
C230 738 Sehc'ofnd motor induced voltage constant 438 A302 594 Amplitude compensation amount 267
(phi f) - during deceleration
C231 739 | Second motor Ld decay ratio 438 A303 505 Amplitude compensation amount 267
C232 740 | Second motor Lq decay ratio 438 during acceleration
C233 746 | Second motor protection current level 438 A304 596 | Amplitude acceleration time 467
C282 741 Second starting resistance tuning 438 A305 597 | Amplitude deceleration time 467
compensation A310 1072 E;'Jn;)rroalk:pj:i?g:nt time for vibration 469
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Pr. Refer Pr. Refer
group Pr. Name to page group Pr. Name to page
A311 1073 | Vibration control operation selection 469 483,

A625 610 |(PID d value input selecti
A312 | 1074 | Vibration suppression frequency 469 meastired valle Inptt sefection 503
A313 | 1075 | Vibration suppression depth 469 C42
A314 1076 | Vibration suppression width 469 A630 | (934) |PID display bias coefficient 496
A315 | 1077 |Rope length 469 *2
A316 | 1078 | Trolley weight 469 C43
A317 | 1079 | Load weight 469 A631 | (934) |PID display bias analog value 496
A510 | 350 =] | Stop position command selection 471 C*424
AST1 | 360 +1 | 16-bit data sslection 471 A632 | (935) |PID display gain coefficient 496
A512 | 361 =1 | Position shift 471 ©
A520 | 362 +1 | Orientation position loop gain 471 c45
A521 | 363 =1 | Completion signal output delay time 471 A633 | (935) |PID display gain analog value 496
A522 | 364 =1 | Encoder stop check time 471 #2
A523 | 365 +1 | Orientation limit 471 A640 | 1142 |sSecond PID unit selection 483
A524 | 366 =1 | Recheck time 471 A641 1143 | Second PID upper limit 483
A525 | 393 «1 | Orientation selection 47 A642 | 1144 |Second PID lower limit 483
AS526 | 351 «| | Orientation speed 471 A643 | 1145 |[second PID deviation limit 483
AS27 | 352 «1 | Creep speed 4n A644 | 1146 |Second PID signal operation selection 483
AS528 | 353 «1 | Creep switchover position 471 A650 753 | Second PID action selection 483
A529 | 354 «1 |Position loop switchover position 47 A651 755 | Second PID action set point 483
A530 | 355 =1 | DC injection brake start position 471 A652 754 ::vti:t?;rll‘t:\l:er:::(;:::ca;utomatic 483
A531 Internal st iti d 471
A532 356 «1 |In .erna s 0") post _I?n comman A653 756 | Second PID proportional band 483
357 +1 | Orientation in-position zone 471 A654 757 | Second PID integral time 483
AS533 | 358 1 | Servo torque selection 471 A655 758 | Second PID differential time 483
AS542 | 396 «1 | Orientation speed gain (P term) 471 A656 765 | Second pre-charge fault selection 499
A543 | 397 «1 | Orientation speed integral time 471 A657 766 | Second pre-charge ending level 499
A544 | 398 x| | Orientation speed gain (D term) 471 A658 767 | Second pre-charge ending time 499
A545 | 399 x| | Orientation deceleration ratio 471 A659 768 Second pre-charge upper detection 499
- " level
Q600 759 | PID unit selection 448936 A660 769 | Second pre-charge time limit 499
A601 131 | PID upper limit 50?; A661 1147 tSi;c:eond output interruption detection 483
. 483, - - n
A602 132 | PID lower limit 503 A662 1148 ISe(\eI:?nd output interruption detection 483
A603 553 | PID deviation limit 483 A663 | 1149 |Second output interruption cancel level | 483
A604 554 | PID signal operation selection 483 664 | 1140 | Second PID set pontideviation input 103
A605 1134 | PID upper limit manipulated value 503 selection
A606 | 1135 | PID lower limit manipulated value 503 A665 | 1141 ::;Z:;:ID measured value input 483
A610 128 | PID action selection 45803?; A670 1136 | Second PID display bias coefficient 496
483 A671 1137 | Second PID display bias analog value 496
A611 133 | PID action set point ;
503 A672 | 1138 |Second PID display gain coefficient 496
PID trol aut ti itch
A612 127 freqs::c? automatic switchover 483 A673 | 1139 |Second PID display gain analog value 496
A613 129 | PID proportional band 483, A680 573 |4 mA input check selection 412
503 A681 777 |4 mA input fault operation frequency 412
A614 130 | PID integral time 45803?; A682 778 | Current input check filter 412
483 A700 162 Automatic restart after instantaneous 511,
A615 134 | PID differential time 503 power failure selection 517
Rotation direction detection selection at
A616 760 | Pre-charge fault selection 499 A701 299 restarting 511
A617 761 | Pre-charge ending level 499 A702 57 Restart coasting time 511,
A618 762 | Pre-charge ending time 499 517
A619 763 | Pre-charge upper detection level 499 A703 58 Restart cushion time 511
A620 764 | Pre-charge time limit 499 A704 163 | First cushion time for restart 511
A621 575 | Output interruption detection time 483 A705 164 | First cushion voltage for restart 511
A622 576 | Output interruption detection level 483 A710 165 rS::LL:‘)treventlon operation level for 511
A623 577 | Output interruption cancel level 448833 A7 208 | Frequency search gain 511
A624 | 609 |PID set point/deviation input selection 50?; A712 | 560 |Second frequency search gain 511
A730 261 | Power failure stop selection 523




Parameter List
Parameter list (by function group)

Pr. Refer Pr. Refer
group Pr. Name to page group Pr. Name to page
A731 262 Subtracted frequency at deceleration 523 B004 423 Position feed forward gain 245

start B005 424 Position command acceleration/ 242
A732 263 | Subtraction starting frequency 523 deceleration time constant
A733 264 | Power-failure deceleration time 1 523 B006 425 | Position feed forward command filter 245
A734 265 | Power-failure deceleration time 2 523 B007 426 | In-position width 244
A735 266 Power failure deceleration time 523 B008 427 | Excessive level error 244

swﬂchcfver frequency - B009 428 | Command pulse selection 239
e 294 |wv av0|d'ance voltage gain - 523 B010 429 | Clear signal selection 239
A786 668 | Power fallfjre stop fr'equency ?aln 523 BO11 230 | Puise monitor selection 239
A800 414 | PLC function o'peratlon selectlon' 527 B012 446 | Mode! position control gain 245
A801 415 | Inverter operation lock mode setting 527 5020 264 Digital position control sudden stop o
A802 416 | Pre-scale function selection 527 deceleration time
A803 417 | Pre-scale setting value 527 B021 465 | First target position lower 4 digits 227
A804 498 | PLC function flash memory clear 527 B022 466 | First target position upper 4 digits 227
A810 | 1150 B023 467 | Second target position lower 4 digits 227

to to PLC function user parameters 1 to 50 527 B024 468 | Second target position upper 4 digits 227
A859 | 1199 B025 469 | Third target position lower 4 digits 227
A900 | 1020 | Trace operation selection 529 B026 470 | Third target position upper 4 digits 227
A901 1021 | Trace mode selection 529 B027 471 | Fourth target position lower 4 digits 227
A902 1022 | Sampling cycle 529 B028 472 | Fourth target position upper 4 digits 227

Fifth t t ition | 4 digits 227
A903 | 1023 | Number of analog channels 529 e 473 th farget position fower 4 digl
- B030 474 | Fifth target position upper 4 digits 227
A904 | 1024 |Sampling auto start 529 B031 475 | Sixth target position lower 4 digits 227
A905 | 1025 |Trigger mode selection 529 B032 476 | Sixth target position upper 4 digits 227
A906 | 1026 | Number of sampling before trigger 529 B033 477 | Seventh target position lower 4 digits 227
A910 | 1027 | Analog source selection (1ch) 529 B034 | 478 |Seventh target position upper 4 digits 227
A911 1028 | Analog source selection (2ch) 529 B035 479 | Eighth target position lower 4 digits 227
2912 | 1029 | Anal oction (3h 529 B036 480 | Eighth target position upper 4 digits 227
nalog source selection (3ch) B037 481 | Ninth target position lower 4 digits 227
A913 | 1030 | Analog source selection (4ch) 529 B038 482 | Ninth target position upper 4 digits 227
A914 | 1031 | Analog source selection (5ch) 529 B039 483 | Tenth target position lower 4 digits 227
A915 | 1032 | Analog source selection (6ch) 529 B040 484 | Tenth target position upper 4 digits 227
A916 | 1033 | Analog source selection (7ch) 529 B041 485 | Eleventh target position lower 4 digits 227
El th t t iti 4 digit 227
A917 | 1034 | Analog source selection (8ch) 529 B042 486 eventh farget posttion upper  digits
- B043 487 | Twelfth target position lower 4 digits 227
A918 | 1035 |Analog trigger channel 529 B044 488 | Twelfth target position upper 4 digits 227
A919 | 1036 | Analog trigger operation selection 529 B045 489 | Thirteenth target position lower 4 digits | 227
A920 | 1037 | Analog trigger level 529 B046 490 | Thirteenth target position upper 4 digits | 227
A930 | 1038 | Digital source selection (1ch) 529 B047 491 | Fourteenth target position lower 4 digits | 227
Fourt th target iti 4
A931 1039 | Digital source selection (2ch) 529 B048 492 d;::tseen raet posttion tpper 227
A932 | 1040 | Digital source selection (3ch) 529 B049 493 | Fifteenth target position lower 4 digits 227
A933 | 1041 |Digital source selection (4ch) 529 B050 494 | Fifteenth target position upper 4 digits 227
A934 | 1042 | pigital source selection (5ch) 529 B100 | 1220 | Target position/speed selection 710
A935 | 1043 | Digital source selection (6ch) 529 B101 1221 ::?::::izrmand edge detection 227
A936 | 1044 | Digital source selection (7ch) 529 B120 | 1222 | First positioning acceleration time 227
A937 | 1045 | Digital source selection (8ch) 529 B121 1223 | First positioning deceleration time 227
A938 | 1046 | Digital trigger channel 529 B122 | 1224 | First positioning dwell time 227
A939 | 1047 | Digital trigger operation selection 529 B123 | 1225 |First positioning sub-function 227
& B: Position control parameters B124 | 1226 |Second positioning acceleration time 227
Parameters for the position control setting. B125 | 1227 |Second positioning deceleration time 227
Pr. Refer B126 | 1228 | second positioning dwell time 227
group Pr. Name to page
537 B127 | 1229 |Second positioning sub-function 227
B000 419 | Posltion command source selection 23§ B128 | 1230 | Third positioning acceleration time 227
B001 420 |Command pulse scaling factor 242 B129 | 1231 | Third positioning deceleration time 227
numerator (electronic gear numerator)
Command pulse multiplication B130 1232 | Third positioning dwell time 227
B002 421 denominator (electronic gear 242 B131 1233 | Third positioning sub-function 227
denominator)
B003 422 | Position control gain 245 B132 | 1234 | Fourth positioning acceleration time 227
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Pr. Refer Pr. Refer
group Pr. Name to page group Pr. Name to page
B133 | 1235 |Fourth positioning deceleration time 227 B183 | 1285 ::;l‘:se position shift amount lower 4 227
B134 | 1236 | Fourth positioning dwell time 227 8184 | 1286 Home position shift amount upper 4 227
B135 | 1237 | Fourth positioning sub-function 227 digits

Travel distance after proximity dog ON
B136 | 1238 | Fifth positioning acceleration time 227 B185 | 1287 lower 4 digits P v eod 227
B137 | 1239 | Fifth positioning deceleration time 227 B186 | 1288 I‘:‘;’:: :i:it;irt‘:e after proximity dog ON 227
B138 | 1240 |Fifth positioning dwell time 221 B187 | 1289 |Home position return stopper torque 227
B139 | 1241 | Fifth positioning sub-function 227 B188 | 1290 | Fome position return stopper waiting o
B140 | 1242 | sixth positioning acceleration time 227 time
B141 1243 | sixth positioning deceleration time 227 B190 1292 | Position control terminal input selection | 227
B142 | 1244 | sixth positioning dwell time 227 B191 1293 | Roll feeding mode selection 227
B143 | 1245 | Sixth positioning sub-function 227 B192 | 1294 | Position detection lower 4 digits 244
B144 | 1246 | Seventh positioning acceleration time 227 B193 | 1295 | Position detection upper 4 digits 244
B145 | 1247 | Seventh positioning deceleration time 227 B194 | 1296 | Position detection selection 244
B146 | 1248 | Seventh positioning dwell time 227 B195 | 1297 | Position detection hysteresis width 244
B147 | 1249 | Seventh positioning sub-function 227 4 N: Operation via communication and its
B148 | 1250 |Eighth positioning acceleration time 227 settings
B149 1251 | Eighth positioning deceleration time 227 Parametgrs for comn.1.un|c.at|on operatlon.. These parameters set the
communication specifications and operation.
B150 | 1252 |Eighth positioning dwell time 227
Pr. Pr. Name Refer
B151 1253 | Eighth positioning sub-function 227 group : to page
B152 | 1254 | Ninth positioning acceleration time 227 N000 549 | Protocol selection 541
C ication EEPROM writ
B153 | 1255 | Ninth positioning deceleration time 227 N0O1 342 s;emcr:;z:lca fon write 541
B154 | 1256 | Ninth positioning dwell time 227 N002 539 :\:Int:(:ki':tsés;l: communication check 560
B155 | 1257 | Ninth positioning sub-function 227 NO13 502 Stop mode selection af communication ”»
B156 | 1258 | Tenth positioning acceleration time 227 error
o tion fi duri
B157 | 1259 | Tenth positioning deceleration time 227 NO014 779 c:r:rr:ll::?ca:?g:z::gr uring 541
B158 | 1260 | Tenth positioning dwell time 227 NO020 117 | PU communication station number 544
B159 | 1261 | Tenth positioning sub-function 227 NO021 118 | PU communication speed 544
B160 | 1262 |Eleventh positioning acceleration time 227 N022 119 | PU communication data length 544
N023 119 | PU communication stop bit length 544
El th itioning d leration ti
B161 1263 eventh positioning deceleration time 227 N024 120 [ PU communication parity check 14
B162 | 1264 | Eleventh positioning dwell time 221 N025 121 | Number of PU communication retries 544
B163 | 1265 |Eleventh positioning sub-function 227 N026 122 | PU communication check time interval 544
B164 | 1266 | Twelfth positioning acceleration time 227 N027 123 | PU communication waiting time setting 544
B165 | 1267 | Twelfth positioning deceleration time 227 N028 124 | PU communication CRILF selection 544
B166 | 1268 | Twelfth positioning dwell time 227 NO030 331 | RS-485 communication station number 544
— - NO031 332 | RS-485 communication speed 544
B167 | 1269 | Twelfth positioning sub-function 227 N032 333 | PU communication data length 544
B168 | 1270 | Thirteenth positioning acceleration time | 227 NO033 333 | PU communication stop bit length 544
B169 | 1271 | Thirteenth positioning deceleration time | 227 NO034 334 sR;;tf:?O:lommunication parity check 544
B170 | 1272 | Thirteenth positioning dwell time 227 N035 335 | RS485 communication retry count 544
B171 | 1273 | Thirteenth positioning sub-function 227 N036 336 | RS-485 communication check time 544
—— - interval
B172 1274 F'ourteenth positioning acceleration 227 Interva _ _ i
time N037 337 RS-485 communication waiting time 544
B173 1275 Fourteenth positioning deceleration 297 setting
time NO038 341 | RS-485 communication CRILF selection | 544
B174 | 1276 | Fourteenth positioning dwell time 227 N040 547 | USB communication station number 574
B175 | 1277 | Fourteenth positioning sub-function 227 NO041 548 | USB communication check time interval | 574
B176 | 1278 | Fifteenth positioning acceleration time 227 N080 343 | Communication error count 560
N 1
B177 | 1279 | Fifteenth positioning deceleration time 227 f:o fgo
B178 | 1280 | Fifteenth positioning dwell time 227 N543, | 1343, | Communication option parameters.
] ’ | For details, refer to the Instruction Manual of the
B179 | 1281 |Fifteenth positioning sub-function 227 N550 | 1350 | opion,
B180 1282 | Home position return method selection 227 to to
N559 | 1359
B181 1283 | Home position return speed 227
B182 1284 | Home position return creep speed 227
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Parameter list (by function group)

Pr. Refer
€ G: Control Parameter group | P" Name to page
Parameters for motor control. Speed feed forward control/model 196,

G220 877 adaptive speed control selection 245
g:)tlp Pr. Name ts;e);egre G221 878 | Speed feed forward filter 196
G000 0 Torque boost Simple) 577 G222 879 | Speed feed forward torque limit 196
G001 3 G223 881 | Speed feed forward gain 196
Base frequency Simple) 578 196
Model d trol gai )
G002 19 Base frequency voltage 578 G224 828 odel speed control gain 2458
G003 14 Load pattern selection 580 G230 | 840 =1 | Torque bias selection 198
G010 46 | Second torque boost 577 G231 | 841 =1 | Torque bias 1 198
G011 47 | Second V/F (base frequency) 578 G232 | 842 «1 | Torque bias 2 198
G020 112 | Third torque boost 577 G233 | 843 «1 | Torque bias 3 198
G021 113 | Third V/F (base frequency) 578 G234 | 844 «1 | Torque bias filter 198
G030 60 Energy saving control selection 582 G235 | 845 1 | Torque bias operation time 198
G040 100 | VIF1(first frequency) 583 G236 | 846 +1 | Torque bias balance compensation 198
G041 101 | VIF1(first frequency voltage) 583 G237 | 847 1 |Fall-time torque bias terminal 1 bias 198
G042 102 | VIF2(second frequency) 583 G238 | 848 =1 | Fall-time torque bias terminal 1 gain 198
G043 103 | VIF2(second frequency voltage) 583 G240 | 367 =1 | Speed feedback range 603
G044 104 | VIF3(third frequency) 583 G241 | 368 =1 | Feedback gain 603
G045 105 | VIF3(third frequency voltage) 583 G250 788 Low sPeed range torque characteristic 173
G046 106 | VIF4(fourth frequency) 583 selectlt-)n
G047 107 | VIF4(fourth frequency voltage) 583 G260 | 1121 :r:::::c?peed control reference 188
G048 108 | VIFs(fifth frequency) 583 G261 1117 | Speed control P gain 1 (per-unit system) | 188
G049 109 | VIF5(fifth frequency voltage) 583 G262 | 1119 |Model speed control gain (per-unit 196
G100 10 DC injection brake operation frequency 584 system)
G101 1" DC injection brake operation time 584 G300 451 | Second motor control method selection | 160
G102 | 802 |Pre-excitation selection 584 G311 830 | Speed control P gain 2 188
G103 850 | Brake operation selection 590 G312 831 | Speed control integral time 2 188
G105 522 | Output stop frequency 590 G313 834 | Torque control P gain 2 219
G106 250 | Stop selection 592 G314 835 | Torque control integral time 2 219
S d detection filter 2 248
G107 70 Special regenerative brake duty 593 gg:z 8227*1 Tpee : :ac :)n If_:r 5 248
G110 12 DC injection brake operation voltage 584 orque detection nifter
- - - G350 747 Second motor low-speed range torque 173
G120 882 Relge:eratlon avoidance operation 599 characterlstics
selection
S d trol P gain 2 -unit t: 188
G121 883 | Regeneration avoidance operation level | 599 G361 1118 peed control P gain 2 (per-unit system)
- - - G400 286 | Droop gain 605
G122 884 Regeneration avoidance at deceleration 599 - .
detection sensitivity G401 287 | Droop filter time constant 605
Regeneration avoidance compensation G402 288 | Droop function activation selection 605
G123 885 - 599
frequency limit value G403 994 | Droop break point gain 605
G124 886 | Regeneration avoidance voltage gain 599 G404 995 | Droop break point torque 505
G125 665 Fegenerztion avoti.dance.t;rt(?quency gain | 599 G410 653 | Speed smoothing control 507
ncreased magnetic excitation -
G130 660 deceleration operation selection 601 G411 654 | Speed smoothing cutoff frequency 607
G131 661 | Magnetic excitation increase rate 601 G601 | 1003 | Notch filter frequency 204
G132 662 :ncrtleased magnetic excitation current 601 G602 1004 | Notch filter depth 204
eve
G200 800 | Control method selection 160 G603 | 1005 | Notch filter width 204
G203 245 Rated slip 602 G932 89 zsii(lzror:t)rol gain (Advanced magnetic 167
G204 246 | Slip compensation time constant 602 G942 560 | Second motor speed control gain 167
Constant-power range slip
G205 247 compensation selection 602 ]  Setting can be made only when the FR-A8AP is mounted.
*2  The parameter number in parentheses is the one for use with the
G206 | 1116 |Constantoutputrange speed control P | ;g0 parameter unit (FR-PUO7).
gain compensation
Constant power range torque 181,
G210 803 characteristic selection 211
G211 820 | Speed control P gain 1 188
G212 821 | Speed control integral time 1 188
G213 824 Torque 'control P gain 1 (current loop 219
proportional gain)
G214 825 ITorqtlje controll integral time 1 (current 219
oop integral time)
G215 | 823 «1 | Speed detection filter 1 248
G216 827 | Torque detection filter 1 248
G217 854 | Excitation ratio 249
G218 1115 | Speed control integral term clear time 188
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5.2 Control method

V/F control (initial setting), Advanced magnetic flux vector control, Real sensorless vector control, vector control, and PM

sensorless vector control are available with this inverter.

(1) VIF control

« It controls the frequency and voltage so that the ratio of frequency (F) to voltage (V) is constant while changing the
frequency.

(2) Advanced magnetic flux vector control

« This control performs vector calculation and divide the inverter's output current into an excitation current and into a torque
current. The frequency and the voltage are then compensated to flow the motor current that meets the load torque. This
control methods improves the torque generation at a low speed. The output frequency is further compensated (slip
compensation) to bring the actual motor speed closer to the commanded speed. This function is useful when the load
fluctuates are severe.

—‘ POINT I

Advanced magnetic flux vector control requires the following conditions.
If the conditions are not satisfied, select V/F control. Otherwise, malfunctions such as insufficient torque, uneven rotation

may occur.

» For the motor capacity, the rated motor current should be equal to or less than the rated inverter current. (It must be 0.4
kW or higher.)
Using a motor with the rated current substantially lower than the rated inverter current will cause torque ripples, etc. and
degrade the speed and torque accuracies. As a reference, select the motor with the rated motor current that is about
40% or higher of the rated inverter current.

* The motor described in the table below is used.

Motor Condition
Mitsubishi standard motor (SF-JR)
Mitsubishi high-efficiency motor (SF-HR)
Mitsubishi constant-torque motor (SF-JRCA 4P, SF-HRCA)
Mitsubishi high-performance energy-saving motor (SF-PR)
Other motors (other manufacturers, SF-TH, etc.) Offline auto tuning is required

Offline auto tuning is not required

» Single-motor operation (one motor to one inverter) is preformed.

» The wiring length from inverter to motor is 30 m or less. (When the wiring length exceeds 30 m, perform offline auto
tuning in a wired state.)

» A sine wave filter (MT-BSL/BSC) is not used.
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(3) Real sensorless vector control

» The motor speed estimation enables the speed control and the torque control to control currents more accurately. When a
high-accuracy, fast-response control is needed, select Real sensorless vector control, and perform offline auto tuning.
* This control method can be applied for the following purposes:

- To minimize the speed fluctuation even at a severe load fluctuation

- To generate a low speed torque

- To prevent machine from damage due to a too large torque (torque limit)
- To perform the torque control

—‘ POINT I

The Real sensorless vector control requires the following conditions.
If the conditions are not satisfied, select V/F control. Otherwise, malfunctions such as insufficient torque, uneven rotation

may occur.

» For the motor capacity, the rated motor current should be equal to or less than the rated inverter current. (It must be 0.4
kW or higher.)
Using a motor with the rated current substantially lower than the rated inverter current will cause torque ripples, etc. and
degrade the speed and torque accuracies. As a reference, select the motor with the rated motor current that is about
40% or higher of the rated inverter current.

» Offline auto tuning is performed.
Offline auto tuning is necessary under Real sensorless vector control even when the Mitsubishi motor is used.

» Single-motor operation (one motor to one inverter) is preformed.

» A surge voltage suppression filter (FR-ASF/FR-BMF) or sine wave filter (MT-BSL/BSC) is not used.

(4) Vector control

* When FR-A8AP is mounted, full-scale vector control operation can be performed using a motor with encoder. Fast
response/high accuracy speed control (zero speed control, servo lock), torque control, and position control can be
performed.

* What is vector control?

Vector control has excellent control characteristic compared to V/F control and other controls. The control characteristic of
the vector control is equal to those of DC machines.
This control method can be applied for the following purposes:

- To minimize the speed fluctuation even at a severe load fluctuation

- To generate a low speed torque

- To prevent machine from damage due to a too large torque (torque limit)
- To perform torque control or position control

- To control the torque at a servo-lock status (motor shaft stopped status)

—[_POINT ]

Vector control requires the following conditions.

When the conditions are not satisfied, malfunctions such as insufficient torque, uneven rotation may occur.

» For the motor capacity, the rated motor current should be equal to or less than the rated inverter current. (It must be 0.4
kW or higher.)
Using a motor with the rated current substantially lower than the rated inverter current will cause torque ripples, etc. and
degrade the speed and torque accuracies. As a reference, select the motor with the rated motor current that is about
40% or higher of the rated inverter current.

» The motor described in the table below is used.

Motor Condition
Vector control dedicated motor (SF-V5RU 1500 r/min series)
Mitsubishi standard motor with encoder (SF-JR)
Mitsubishi high-efficiency motor with encoder (SF-HR)
Mitsubishi constant-torque motor with encoder (SF-JRCA 4P, SF-HRCA)
Other motors
(motors other than SF-V5RU 1500 r/min series, other manufactures' motors, etc.)

Offline auto tuning is not required

Offline auto tuning is required

» Single-motor operation (one motor to one inverter) is preformed.

* The wiring length from inverter to motor is 30 m or less. (When the wiring length exceeds 30 m, perform offline auto
tuning in a wired state.)

» A surge voltage suppression filter (FR-ASF/FR-BMF) or sine wave filter (MT-BSL/BSC) is not used.
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(5) PM sensorless vector control

+ Highly efficient motor control and highly accurate motor speed control can be performed by using the inverter with a PM
(permanent magnet embedded) motor, which is more efficient than an induction motor.

» The motor speed is calculated based on the output voltage and current from the inverter. It does not require a speed
detector such as an encoder. The inverter drives the PM motor with the least required current when a load is applied in

order to achieve the highest motor efficiency.
 Performing the IPM parameter initialization makes the IPM motor MM-CF ready for the PM sensorless vector control.

PM sensorless vector control image

Inverter Ooutput
Speed voltage

Inverter
command Controller -
circuit |

Magnetic field observer
i ! Output *1 A magnetic field observer is a control

Yvuv

g current method that calculates the motor
- — speed/magnetic pole position based
Speed/magnetic on the motor voltage and current of a
pole position Virtual motor virtual motor which is set up in the
drive unit.
—‘ POINT I
» The PM sensorless vector control requires the following conditions.
» The motor used are described in the table below.
Motor Condition
Mitsubishi IPM motor (MM-CF) Offline auto tuning is not required
IPM motor (other than MM-CF), SPM motor Offline auto tuning is required
» For the motor capacity, the rated motor current should be equal to or less than the rated inverter current. (It must be 0.4

kW or higher.)
Using a motor with the rated current substantially lower than the rated inverter current will cause torque ripples, etc. and
degrade the speed and torque accuracies. As a reference, select the motor with the rated motor current that is about
40% or higher of the rated inverter current.

» Single-motor operation (one motor to one inverter) is preformed.

» The overall wiring length with the motor is 100 m or less. (Refer to page 43.) (Even with the IPM motor MM-CF, when the
wiring length exceeds 30 m, perform offline auto tuning.)

» A surge voltage suppression filter (FR-ASF/FR-BMF) or sine wave filter (MT-BSL/BSC) is not used.
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521 Vector control and Real sensorless vector
control

Vector control is one of the control techniques for driving an induction motor. To help explain vector control, the fundamental
equivalent circuit of an induction motor is shown below:

r1: Primary resistance
r2: Secondary resistance

w ) r\mﬁ;\ £1: Primary leakage inductance
#2: Secondary leakage inductance
r M: Mutual inductance
'd l M 9 ll: s S: Slip
id: Excitation current
o iq: Torque current

im: Motor current

In the above diagram, currents flowing in the induction motor can be classified into a current id (excitation current) for making
a magnetic flux in the motor and a current iq (torque current) for causing the motor to develop torque.

In vector control, the voltage and output frequency are calculated to control the motor so that the excitation current and torque
current flow to the optimum as described below:

iq motor current im

torque current |
I
I
I
I
I
I
I

excitation current
id

» The excitation current is controlled to place the internal magnetic flux of the motor in the optimum status.

» The torque command value is derived so that the difference between the motor speed command and the actual speed
(speed estimated value for Real sensorless vector control) obtained from the encoder connected to the motor shaft is
zero. Torque current is controlled so that torque as set in the torque command is developed.

Motor-generated torque (TM), slip angular velocity (ws) and the motor's secondary magnetic flux (®2) can be found by the
following calculation:

TM o ®2+iq

P2=M-id

_r2 iq
W2 T id
where, L2: secondary inductance

L2=/2+M

Vector control provides the following advantages:

» Excellent control characteristics when compared to V/F control and other control techniques, achieving the control
characteristics equal to those of DC machines.

+ Applicable to fast response applications with which induction motors were previously regarded as difficult to use.
Applications requiring a wide variable-speed range from extremely low speed to high speed, frequent
acceleration/deceleration operations, continuous four-quadrant operations, etc.

+ Allows torque control.

+ Allows servo-lock torque control which generates a torque in the motor shaft while stopped. (Not available under Real
sensorless vector control.)
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Block diagram of Real sensorless vector control ‘

% T |
PWM
modulation
magnetic | . pre-excitation
$2 id« + vd
ﬂutX I ,O »| current output
control Y control voltage
conversion
. . torque v 1
© 50 speed - +/>_. current d ®0
() ™
B control g control
o FB iq
+ 0
oFB id
®S . i current
. 9 - 9| conversion
slip
calculation i
q
62 magnetic [
flux < vd
calculation
speed estimation Vq
Block diagram of Vector control ‘
1 )
%S T 1 O IM
Encoder
PWM
modulation
62 |magnetic| ig* , pre-excitationf
flux —>Q—> current output
control -2 control voltage
conversion
- torque vV 1
o0+~ speed | ' *L/) »| current d @0
Y control b d control
o FB] iq
t N w0
o FB id
s ] i current
. 9 9] conversion
slip
calculation
$2 magnetic | iq
flux
calculation
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(1)

(2)

()

(4)

()

Speed control

Speed control operation is performed to zero the difference between the speed command (w*) and actual rotation value
detected by encoder (wFB). At this time, the motor load is found and its result is transferred to the torque current

controller as a torque current command (iq*).

Torque current control

A voltage (Vq) is calculated to flow a current (iq) which is identical to the torque current command (iq*) found by the speed
controller.

Magnetic flux control

The magnetic flux (®2) of the motor is derived from the excitation current (id). The excitation current command (id*) is
calculated to use that motor magnetic flux (®2) as a predetermined magnetic flux.

Excitation current control
A voltage (Vd) is calculated to flow a current (id) which is identical to the excitation current command (id*).

Output frequency calculation

Motor slip (ws) is calculated on the basis of the torque current value (iq) and magnetic flux (®2). The output frequency
(wo) is found by adding that slip (ws) to the feedback (wrFB) found by a feedback from the encoder.

The above results are used to make PWM modulation and run the motor.
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5.2.2

Changing the control method

Set the control method and control mode.
V/F control, Advanced magnetic flux vector control, Real sensorless vector control, Vector control, and PM
sensorless vector control are the control methods available for selection.

The control modes are speed control, torque control, and position control.

These are set when selecting Advanced magnetic flux vector control, Real sensorless vector control, Vector control,
and PM sensorless vector control. Select a control mode from speed control mode, torque control mode and position
control mode under Real sensorless vector control or vector control. The initial setting is V/F control.

When using an IPM motor MM-CF, simply performing the IPM parameter initialization enables the PM sensorless
vector control and selects the speed control and position control.
eSelect a control method and control mode by using Pr.800 (Pr.451) Control method selection.
eThe control mode can be switched using the mode switching signal (MC).

Pr. Name Initial value Setting range Description
0to 6, 13 to 16, 20, 23,
24,30, 33, 34, 40, 43, 44, )
By selecting a standard motor or constant-torque
" Applied motor 01 20, 53, 54, 70, 75, 74, motor, the thermal characteristic and motor
Cc100 PP 330, 333, 334, 8090, '
constant of each motor are set.
8093, 8094, 9090, 9093,
9094
0.4 to 55 kW=1 ) .
80 . Set the applied motor capacity.
c101 Motor capacity 9999 0 to 3600 kWx2
9999 V/F control
81 Numb f mot | 9999 2,4,6,8,10,12 Set the number of motor poles.
umber of motor poles
Cc102 P 9999 V/F control
83
C104 Rated motor voltage 200/400V=3 0 to 1000 V Set the rated motor voltage (V).
84 10 to 400Hz Set the rated motor frequency (Hz).
Rated motor frequenc 9999 The setting value of Pr.3 Base frequency is used.
C105 quency 9999 \ 9 quency
0to6 Vector control
9 Vector control test operation
10to 12 Real sensorless vector control
13, 14 PM sensorless vector control
20 V/F control (Advanced magnetic flux vector control)
100 to 1 Vect trol
800 Control method 20 00to 106 Vector Control B
ector control,
G200 | selection
109 sensorless vector control
test operation Fast-response
10 to 112 Real sensorless vector operation
control
PM { t
13, 114 sensorless vector
control
10to 12 Real sensorless vector control
13, 14 PM sensorless vector control
20 V/F control (Advanced magnetic flux vector control)
Real [ ¢
451 Second motor control 9999 110 to 112 eat Slensor ess vector Fast
contro ast-response
G300 method selection . P
PM sensorless vector operation
113, 114
control
9999 The setting value of Pr.800 Control method
selection is used.

1 For theFR-A820-03160(55K) or lower, and theFR-A840-01800(55K)or lower.

*2  For theFR-A820-03800(75K) or higher and theFR-A840-02160(75K)or higher.

*3  The initial value differs according to the voltage class. (200V class/400V class)

x4 When the IPM motor MM-CF is selected by Pr.71 Applied motor, the rated frequency of the MM-CF is used. When a PM motor other than the MM-CF is
selected by Pr.71, 75 Hz (for the motor capacity 15 kW or lower) or 100 Hz (18.5 kW or higher) is used.
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(1) Setting the motor capacity and the number of motor poles (Pr.80, Pr.81)

» Motor specifications (the motor capacity and the number of motor poles) must be set to select Advanced magnetic flux
vector control, Real sensorless vector control or vector control.

+ Set the motor capacity (kW) in Pr.80 Motor capacity and set the number of motor poles in Pr.81 Number of motor
poles.

I + Setting the number of motor poles in Pr.81 changes the Pr.144 Speed setting switchover setting automatically. (Refer to page 344.)

(2) Selection of control method and control mode

» Select the inverter control method from V/F control, Advanced magnetic flux vector control (speed control), Real
sensorless vector control (speed control, torque control), vector control (speed control, torque control, and position

control), and PM sensorless vector control (speed control, position control).

Pr.80
Pr.800 Pr.451
(Pr.453), Pr.71 . i
setting | setting Control method Control mode Remarks
Pr.81 (Pr,450)
value value
(Pr.454)
0, 100 — Speed control —
1, 101 — Torque control —
2 102 Speed control/torque control | MC signal ON: torque control
' switchover MC signal OFF: speed control
3,103 — Position control —_
4 104 Vector control«1 Speed control/position MC signal ON: position control
' control switchover MC signal OFF: speed control
5 105 Position control/torque MC signal ON: torque control
' control switchover MC signal OFF: position control
Induction 6. 106 Torque control (variable-
motor ' current limiter control)
9,109 — Vector control test operation
10, 13, 14, 110,
113, 114 Speed control —
Real sensorless vector
11, 111 rol Torque control —
contro
Otherthan 12. 112 Speed control/torque control | MC signal ON: torque control
9999 ' switchover MC signal OFF: speed control
20
Advanced magnetic flux
(initial 20 J Speed control —
vector control
value)
9,109 — PM sensorless vector control test operation
13, 113 Position control=3 —
IPM motor Speed control/position MC signal ON: position control
14, 114 PM sensorless vector . )
(MM-CF) rol control switchovers3 MC signal OFF: speed control
contr
Otherthan 9, 13, 14, ontre cooed control
contr —
109, 113 and 114 peed contro
IPM/SPM 9 — PM sensorless vector control test operation
PM sensorless vector
motor Other than 9, 109 Speed control —
control
9999
— — (initial VIF control or Advanced magnetic flux vector control
value)
9999:2 — V/F control

*1  Advanced magnetic flux vector control if FR-A8AP (option) is not installed.
*2  VIF control when Pr.80 or Pr.81 is "9999", regardless of the Pr.800 setting. When Pr.71 is set to the IPM motor MM-CF, PM sensorless vector control is

enabled even if Pr.80# "9999" or Pr.81="9999".
*3  Setting Pr.788 (Pr.747)="0" (low-speed range torque characteristic disabled) selects speed control.
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(3) Selecting the fast-response operation (Pr.800 = “100 to 106, 109 to 114”)

« Setting Pr.800 = "any of 100 to 106 or 109 to 114" selects the fast-response operation. The fast-response operation is
available during vector control, Real sensorless vector control, and PM sensorless vector control.

Speed response

Control method Fast-response operation Normal-response operation
Pr.800 = “100 to 106, 109 to 114” Pr.800 = “0 to 6, 9 to 14”
Vector control 130 Hz at maximum 50 Hz at maximum
. 20 Hz at maximums2
Real sensorless vector control 50 Hz at maximums1 -
10 Hz at maximums3
PM sensorless vector control 50 Hz at maximum 30 Hz at maximum

*1  When driving a 3.7 kW no-load motor.
*2  For the FR-A820-03160(55K) or lower andFR-A840-01800(55K) or lower.
*3  For the FR-A820-03800(75K) or higher and FR-A840-02160(75K) or higher.

+ During fast-response operation, the carrier frequency is always 4 kHz. (Refer to page 270.)
« E.THT is more likely to occur when fast-response operation is set at the SLD or LD rating.

(4) Vector control test operation, PM sensorless vector control test operation (Pr.800="9, 109")

« Test operation in the speed control is available without connecting a motor.
The speed calculation changes to track the speed command, and such speed changes can be checked on the operation
panel or by outputting it as analog signals to the terminal FM, AM, or CA.

REMARKS

« Since current is not detected and voltage is not output, monitors related to current and voltage such as output current and output
voltage, etc. and output signals do not function.

« For speed calculation, speed is calculated in consideration of Pr.880 Load inertia ratio.

» Since current synchronization operation occurs during PM sensorless vector control, the output frequency becomes the same value as
the command frequency.

(5) Valid I/O signals for test run

* For the available 1/O signals during test run, refer to table below.
1) Input terminal function selection (Pr.178 to Pr.189)

Signal Function Signal Function Signal Function
name name name
Low-speed operation command X13 EXte”:_al Dct; 'EJeCt'O” brake X66 Ext_;ar:al/NET operation
RL | Remote setting (setting clear) operation start. _ switchover _
Stop-on-contact selection 0 X14 PID control valid terminal X67 Command source switchover
Middle-speed operation X16 PU./tE:\(ternaI operation NP S!mple position pulse train sign
RM command iWIS over — - CLR Sllmple position droop pulse
Remote setting (deceleration) X19 oad torque high-spee Clear _
High-speed operation 1‘Srequ<tancy - x70 | DC feeding operation
RH command X20 -pat ern acceleration permission
Remote setting (acceleration) deceleration C switchover X71 | DC feeding cancel
Second function selection LX | Pre-excitation/servo ON X72 | PID integral value reset
RT Stop-on-contact selection 1 MRS |output stop , x73 | Second PID P control
AU Terminal 4 input selection Electronic bypass function switchover
JOG | Jog operation selection STOP | Start seIf—hpIdmg §elect|on X74 Magnetlg flux decay output
Selection of automatic restart TL Torque limit selection shutoff signal
after instantaneous power X37 | Traverse function selection X76 | Proximity dog
cs failure, flying start X44 | P/PI control switchover =1 X77 | Pre-charge end command
Electronic bypass function TRG | Trace trigger. input x7g | Second pre-charge end
OH External thermal relay input #1 TRC | Trace sampling start/end command
REX | 15-speed selection SQ | Sequence sta‘rt X79 Se(_:ond P_ID forward/reverse
X9 | Third function selection STF | Forward rotation command action switchover
X10 Inverter run enable signal STR | Reverse rotation command X80 Secqnd PID control valid
FR-HC?2 connection RES | Inverter reset terminal
X11 | instantaneous power failure xg4 | PID forward/reverse action ;g; :Udde” StOPt
detection switchover mergency stop
X12 PU operation external interlock X65 PU/NET operation switchover *1  Enabled only during the vector control test
operation.
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2) Output terminal function selection (Pr.190 to Pr.196)

SENEl Function
name
RUN Inverter running
SU Up to frequency
Instantaneous power failure/
IPF
undervoltage
OL Overload warning
FU Output frequency detection
FU2 Secon.d output frequency
detection
FU3 Third gutput frequency
detection
RBP Regenerative brake pre-alarm
PU PU operation mode
RY Inverter operation ready
Y12 Output current detection
Y13 Zero current detection
FDN PID lower limit
FUP PID upper limit
PID forward/reverse rotation
RL
output
MC1 Electronic bypass MC1
MC2 Electronic bypass MC2
MC3 Electronic bypass MC3
FAN Fan fault output
FIN Heatsink overheat pre-alarm
Y30 Forward rotation output
(for FR-A8AP)
Y31 Reverse rotation output
(for FR-A8BAP)
RY2 Operation ready 2
LS Low speed detection
TU Torque detection

SN Function S Function
name name
Y40 Trace status Y87 Main circuit capacitor life
FB Speed detection Y88 Cooling fan life
FB2 Second speed detection Y89 Inrush current limit circuit life
FB3 Third speed detection Y90 Life alarm
RUN2 | Inverter running 2 Y91 Fault output 3
RUN3 Inverter rupning and start Y92 Energy sgvipg average value
command is ON updated timing
During deceleration at Current average monitor
Y46 occurrence of power failure Y93 signal
(retained until release) ALM2 | Fault output 2
PID During PID control activated Y95 Maintenance timer signal
Y48 PID deviation limit REM Remote output
Y49 During pre-charge operation ER Alarm output 2
Y50 During second pre-charge LF Alarm
operation ALM Fault
Y51 Pre-charge time over FDN2 | Second PID lower limit
Y52 Second pre-charge time over FUP2 | Second PID upper limit
Y53 Pre-charge level over RL2 Second PID forward/reverse
Y54 Second pre-charge level over rotation output
IPM During PM sensorless vector PID2 Se<.:ond During PID control
control activated
Y64 During retry SLEEP2 During second PID output
EV 24V e.xternal power supply shutoff
operation Y205 | Second PID deviation limit
SLEEP | PID output interruption Cooling fan operation
- Y206 .
Y79 Pulse train output of output command signal
pow.e.r . Y207 Cpntrol circuit temperature
RDY Position control preparation signal
ready PS PU stopped signal
Y85 DC current feeding
Y86 Control circuit capacitor life

¢ Parameters referred to ¢

Pr.178 to Pr.189 (input terminal function selection) (3 page 416

Pr.190 to Pr.196 (output terminal function selection) (3 page 370
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(6) Valid/invalid status of monitor outputs during the test run

O : Valid

x :Invalid (always displays 0)

A : Displays accumulated value before the test

— : Not monitored

Types of monitor

DU/PU
Monitor
display

FM/AM/CA
Output

Output frequency

O

Fault display

Frequency setting value

Running speed

Converter output voltage

Electric thermal relay load
factor

Output current peak value

Converter output voltage peak
value

Load meter

Cumulative energization time

O|O0| O

Reference voltage output

Actual operation time

Cumulative power

Trace status

Station number
(RS-485 terminals)

DU/PU
5 i FM/AM/CA
Types of monitor Monitor
. Output
display
Option output terminal status o —
Motor thermal load factor Ox4 Ox=4
Inverter thermal load factor Ox4 Ox=4
PTC thermistor value o —
PID measured value 2 o O
Remote output 1 o O
Remote output 2 o O
Remote output 3 o O
Remote output 4 o O
PID manipulated amount o Ox3
Second PID set point o O
Second PID measured value o O
Second PID deviation o Ox3
Second PID measured value 2 o O
Second PID manipulated
o Ox3
amount
Dancer main speed setting O O

Station number (PU connector)

Station number (CC-Link)

Energy saving effect

Cumulative energy saving

PID set point

PID measured value

PID deviation

Input terminal status

Output terminal status

Option input terminal status

O|O|O|O|O|O|>|0O|O|O|] O |O|>]|O

—— & Parameters referred to ¢
Pr.52 Operation panel main monitor selection (3 page 346
Pr.158 AM terminal function selection (& page 356

*]

Different output interface (operation panel, parameter unit, terminal
FM/CA or terminal AM) can output different monitored items. For
details, refer to page 356.

*2  When the operation is switched to the test run, "0" is displayed. When
PM sensorless vector control is selected again after a test run, the
output current peak value and the electronic thermal relay load factor
from the last operation are displayed.

*3  The monitored status can be output via the terminal AM only.

*4

When the operation is switched to the test run, accumulated thermal
value is reduced by considering the output current is "0".

164 PARAMETERS




Control method

(7) Changing the control method with external terminals (RT signal, X18 signal)

« Control method (V/F control, Advanced magnetic flux vector control, Real sensorless vector control, Vector control,) can
be switched among using external terminals.

The control method can be either switched using the Second function selection (RT) signal or the V/F switchover (X18)
signal.

* When using the RT signal, set the second motor in Pr.450 Second applied motor and set the second motor's control
method in Pr.451 Second motor control method selection. Turning ON the RT signal enables the second function,
enabling the switchover of the control method.

* When using the X18 signal, turning ON the X18 signal switches the presently-selected control method (Advanced
magnetic flux vector control, Real sensorless vector control, vector control) to the V/F control. At this time, the second
functions including electronic thermal characteristic are not changed. Use this method to switch the control method for
one motor. (To switch the second functions, use the RT signal.)

To input the X18 signal, set "18" in any of Pr.178 to Pr.189 (input terminal function selection) to assign the function.

Second motor control . .
. Pr.450 setting Pr.453, Pr.454 Pr.451 setting
First motor control method method i
) value setting value value
(RT signal-ON)
9999 — —
V/F control — — 9999
— 9999:2 —
V/F control Advanced magnetic flux vector 20
control Induction motor
Other than 9999
Real sensorless vector control 10to 14
PM sensorless vector control IPM/SPM motor Other than 9999
Same control as the first
. 9999 — —
Advanced magnetic flux vector motors1
control V/F control — 9999:2 —
Real sensorless vector control Advanced magnetic flux vector 20. 9999
Vector control control Induction motor '
Other than 9999
PM sensorless vector control =1 Real sensorless vector control 10 to 14
PM sensorless vector control IPM/SPM motor Other than 9999

*1  Turning the X18 signal ON while Pr.81 ="12, 14, 16, 18, or 20" selects V/F control. If the X18 signal is unassigned, RT signal performs the same function;

Turning ON the RT signal selects V/F control.

*2  VIF control when Pr.453 or Pr.454 is set to "9999" regardless of the Pr.451 setting. When Pr.450 is set to the IPM motor MM-CF, PM sensorless vector

control is enabled even if Pr.453 # "9999" or Pr.454 = "9999".

REMARKS
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» RT signal is assigned to the terminal RT in the initial status. Set "3" in one of Pr.178 to Pr.189 (input terminal function selection) to
assign the RT signal to another terminal.
» The RT signal is a second function selection signal. The RT signal also enables other second functions. (Refer to page 420.)
» The control method could be changed by external terminals (RT signal, X18 signal) while the inverter is stopped. If a signal is switched
during the operation, the control method changes after the inverter stops.
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(8) Changing the control mode with external terminals (MC signal)
» To use ON/OFF of the MC signal to switch the control mode, set Pr.800 or Pr.451. Refer to page 161 and set Pr.800 or

Pr.451.

To input the MC signal, set "26" in any of Pr.178 to Pr.189 (input terminal function selection) to assign the function.

» When using an analog input terminal (terminal 1, 4) for torque limit and torque command, switching of the control mode
changes the terminal function as shown below.

* Functions of the terminal 1 under different control modes

Speed control/torque control

Speed control/position control

Position control/torque control

Pr.868 switchoversi switchover:2 switchover:3
setting Speed control Torque control Speed control Position control | Position control | Torque control
(MC signal-OFF) | (MC signal-ON) | (MC signal-OFF) | (MC signal-ON) | (MC signal-OFF) | (MC signal-ON)
(in(i)tial Speed setting Speed limit Speed setting . . Speed setting
assistance assistance assistance assistance
value)

1 Magnetic flux Magnetic flux Magnetic flux Magnetic flux Magnetic flux Magnetic flux
command =4 command =4 commandx4 commandx4 command command
Regenerative Regenerative Regenerative Regenerative

2 torque limit — torque limit torque limit torque limit —

(Pr.810=1) (Pr.810=1) (Pr.810=1) (Pr.810=1)
3 Torque command Torque command
o (Pr.804=0) o o o (Pr.804=0)
4 Torque limit Torque command Torque limit Torque limit Torque limit Torque command
(Pr.810=1) (Pr.804=0) (Pr.810=1) (Pr.810=1) (Pr.810=1) (Pr.804=0)
Forward/reverse Forward/reverse
5 — rotation speed limit — — — rotation speed limit
(Pr.807=2) (Pr.807=2)
6 — — Torque bias=4 — — —
9999 — — — — — —

* Functions of the terminal 4 under different control modes

Speed control/torque control

Speed control/position control

Position control/torque control

Pr.858 switchoverx1 switchover:2 switchover:3
setting Speed control Torque control Speed control Position control | Position control | Torque control
(MC signal-OFF) | (MC signal-ON) | (MC signal-OFF) | (MC signal-ON) | (MC signal-OFF) | (MC signal-ON)
0
(initial Speed command Speed limit Speed command Speed limit
initia — —
value) (AU signal-ON) (AU signal-ON) (AU signal-ON) (AU signal-ON)
1 Magnetic flux Magnetic flux Magnetic flux Magnetic flux Magnetic flux Magnetic flux
command =4x5 command =4x5 command #4x5 command #4x5 command =5 command =5
4 Torque limit Torque limit Torque limit Torque limit
(Pr.810=1) =6 (Pr.810=1) =6 (Pr.810=1) =6 (Pr.810=1) =6
9999 — — — — — —
*1  Real sensorless vector control (Pr.800="12"), vector control (Pr.800="2")
*2  Vector control (Pr.800="4"), PM sensorless vector control (Pr.800="14")
*3  Vector control (Pr.800="5")
x4 Enabled under vector control
*5  Disabled when Pr.868="1".
x6  Disabled when Pr.868="4".

: No function

REMARKS

Switching between the speed control and the torque control is always enabled regardless of the motor status: in a stop, in running, orin
DC injection brake (during pre-excitation).
During operation, switching between speed control and position control or between torque control and position control occurs when the
output frequency reaches Pr.865 Low speed detection or lower with no position command provided.
Changing the terminal assignment using Pr.178 to Pr.189 (input terminal function selection) may affect the other functions. Set
parameters after confirming the function of each terminal.

¢ Parameters referred to ¢
Pr.178 to Pr.189 (input terminal function selection) (3 page 416
Pr.450 Second applied motor (% page 424

Pr.804 Torque command source selection (& page 211
Pr.807 Speed limit selection Wpage 213
Pr.810 Torque limit input method selection (& page 181

Pr.858 Terminal 4 function assignment, Pr.868 Terminal 1 function assignment (& page 395
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5.2.3 Selecting the Advanced magnetic flux vector
contrOI Magneticiflix]

4‘ POINT I

To use the Advanced magnetic flux vector control, set the motor capacity, the number of motor poles, and the motor type
using Pr.80 and Pr.81.

(1) Advanced magnetic flux vector control

Perform secure wiring. (Refer to page 33.)

Make the motor setting. (Pr.71)

Motor Pr.71 setting~1 Remarks
Mitsubishi standard | SF-JR 0 (initial value) (3, 4)
motor SF-JR 4P 1.5 kW or lower 20
Mitsubishi SF-HR 40
high-efficiency motor | Others 0(3) Offline auto tuning is required.=2
Mitsubishi SF-JRCA 4P 1
constant-torque SF-HRCA 50
motor Other (SF-JRC, etc.) 1(13) Offline auto tuning is required.=2
Mitsubishi
high-performance SF-PR 70
energy-saving motor
Other manufacturer's ) . .
— 0(3) Offline auto tuning is required.=2
standard motor
Other manufacturer's
constant-torque — 1(13) Offline auto tuning is required.=2
motor

x1  For the other setting values of Pr.71, refer to page 424.
*2  For offline auto tuning, refer to page 428.

Set the motor overheat protection. (Pr.9) (Refer to page 322)

Set the rated motor current (A) in Pr.9 Electronic thermal O/L relay.

Setting the motor capacity and the number of motor poles. (Pr.80, Pr.81)
(Refer to page 160.)
Set the motor capacity (kW) in Pr.80 Motor capacity, and set the
number of motor poles in Pr.81 Number of motor poles.
(V/F control is performed when the setting is "9999" (initial value).)

Set the rated motor voltage and frequency. (Pr.83, Pr.84)
(Refer to page 428.)

Set the rated motor voltage (V) in Pr.83 Rated motor voltage, and set
the rated motor frequency (Hz) in Pr.84 Rated motor frequency.

Set the operation command. (Refer to page 299.)
' Select the start command and speed command.

Test run

As required

» Perform offline auto tuning. (Pr.96) (Refer to page 428.)
» Select the online auto tuning. (Pr.95) (Refer to page 445.)
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REMARKS

« To perform driving in a better accuracy, perform offline auto tuning, then set the online auto tuning, and select Real sensorless vector
control.

» Under this control, rotations are more likely to be uneven than under V/F control. (This control method is not suitable for grinder,
wrapping machine, etc., which require even rotation at a low speed.)

» For FR-A820-03160(55K) or lower and FR-A840-01800(55K) or lower, the operation with a surge voltage suppression filter (FR-ASF-H/
FR-BMF-H) installed between the inverter and the motor may reduce the output torque.

* The optional sine wave filter (MT-BSL/BSC) cannot be used between the inverter and the motor.

Changing the terminal assignment using Pr.178 to Pr.189 (input terminal function selection) may affect the other functions. Set

parameters after confirming the function of each terminal.

(2) Keeping the motor speed constant when the load fluctuates (speed control gain)

. Setting o
Pr. Name Initial value Description
range
Makes adjustments to keep the motor speed constant during
Speed control gain 0 to 200% variable load operation under Advanced magnetic flux vector
89 (Advanced magnetic flux 9999 control.
G932 The reference value is 100%.
vector) The gain set by Pr.71. (The gain set in accordance with the
9999 motor.)
Makes adjustments to keep the second motor speed
0 to 200% constant during variable load operation under Advanced
569 Second motor speed 9999 magnetic flux vector control.
G942 | control gain The reference value is 100%.
9999 The gain set by Pr.450. (The gain set in accordance with the
motor.)

» Use Pr.89 to keep the motor speed constant during variable load operation.
(This parameter is useful to make adjustments on the motor speed after replacing a conventional model with an FR-A800

series model.)

Load torque

Speed

(3) Driving two motors under Advanced magnetic flux vector control

» Turning ON the Second function selection (RT) signal enables the second motor operation.
» Set a second motor in Pr.450 Second applied motor. (In the initial setting, "9999 (no second motor)" is selected. Refer to

page 424.)

Function RT signal ON (second motor) RT signal OFF (first motor)
Applied motor Pr.450 Pr.71
Motor capacity Pr.453 Pr.80
Number of motor poles Pr.454 Pr.81
Speed control gain (Advanced magnetic flux vector) Pr.569 Pr.89
Control method selection Pr.451 Pr.800

REMARKS

» The RT signal is a second function selection signal. The RT signal also enables other second functions. (Refer to page 420.)
RT signal is assigned to the terminal RT in the initial status. Set "3" in any of Pr.178 to Pr.189 (input terminal function selection) to

assign the RT signal to another terminal.
» Changing the terminal assignment using Pr.178 to Pr.189 (input terminal function selection) may affect the other functions. Set

parameters after confirming the function of each terminal.

—— 4 Parameters referred to ¢
Pr.71, Pr.450 Applied motor U@page 424

Pr.800, Pr.451 Control method selection (35 page 160

168 PARAMETERS




Control method

5.2.4 Selecting the PM sensorless vector control

(1) Selecting the PM sensorless vector control by performing parameter initialization on the operation

panel (| F1)

4i POINT i

» The parameters required to drive an MM-CF IPM motor are automatically changed as a batch. (Refer to page 171.)
» [PM] on the operation panel (FR-DU08) is on when the PM sensorless vector control is set.

Initialize the parameter settings for an MM-CF IPM motor by selecting IPM parameter initialization

Operation example .
on the operation panel.

Operation

Screen at power-ON
The monitor display appears.
Changing the operation mode

2. Press to choose the PU operation mode.

[PU] indicator is on.
Parameter setting mode

3. [PU] indicator is on.

[PRM] indicator is on.
IPM parameter initialization

4. —
Turn o until | ' (IPM parameter initialization) appears.
Setting value display
5. Press | SET to read the present set value.

" (initial value) appears.
Changing the setting value

Turn to change the set value to " =/ {1 ", then press | SET

o

e lalmi=l] "
S "and"

F M flicker alternately. The setting is completed.

Setting Description
0 Parameter settings for an induction motor

3003 Parameter settings for an IPM motor MM-CF (rotations per minute)

REMARKS

» If parameters are initialized for a PM motor in the IPM initialization mode, the Pr.998 PM parameter initialization setting is
automatically changed.

« In the initial parameter setting, the capacity same as the inverter capacity is set in Pr.80 Motor capacity. To use a motor capacity that is
one rank lower than the inverter capacity, set Pr.80 Motor capacity by selecting the mode on the operation panel.
» To set a speed or to display monitored items in frequency, Pr.998. (Refer to page 170.)
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(2) Initializing the parameters required for the PM sensorless vector control (Pr.998)

* PM parameter initialization sets parameters required for driving an IPM motor MM-CF.
» The offline auto tuning enables the operation with an IPM motor other than MM-CF and with SPM motors.
« Two MM-CF IPM parameter initialization methods are available; setting Pr.998 PM parameter initialization, and

selecting | ' (IPM parameter initialization) mode on the operation panel.
Pr. Name Ll e Description
value range

998 PM parameter
E430 initialization

Parameter settings for an induction motor

The parameter settings required

0 to drive an induction motor are
(frequency)
set.
3003 For IPM motor MM-CF. _ The parameters settings
Parameter setting (rotations per minute) required to drive an IPM motor
3103 For IPM motor MM-CF.
Parameter setting (frequency) are set.
The parameters settings required to drive | The parameters settings
8009 an IPM motor other than MM-CF are set. | required to drive an IPM motor
(rotations per minute)(after tunning) are set.
The parameters settings required to drive | (Set Pr.71 Applied motor and
8109 an IPM motor other than MM-CF are set. | perform offline auto tuning in
(frequency)(after tunning) advance. (Refer to page 438.))
The parameters settings required to drive | The parameters settings
9009 an SPM motor are set. (rotations per required to drive an SPM motor
minute)(after tunning) are set.
The parameters settings required to drive | (Set Pr.71 Applied motor and
9109 an SPM motor are set.

(frequency)(after tunning)

perform offline auto tuning in
advance. (Refer to page 438.))

» To use a motor capacity that is one rank lower than the inverter capacity, set Pr.80 Motor capacity before performing IPM

parameter initialization.

* When Pr.998="3003, 8009, or 9009", the monitor is displayed and the frequency is set using the motor rotations per
minute. To use frequency to display or set, set Pr. 998="3103, 8109, or 9109".
» Set Pr.998="0" to change the PM sensorless vector control parameter settings to the parameter settings required to drive

an induction motor.

* When using an IPM motor other than MM-CF, set Pr.998 = "8009, 8109, 9009, or 9109". The setting can be made after
performing offline auto tuning.

REMARKS
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* Make sure to set Pr.998 before setting other parameters. If the Pr.998 setting is changed after setting other parameters, some of those
parameters will be initialized too. (Refer to "(3) PM parameter initialization list" for the parameters that are initialized.)

» To change back to the parameter settings required to drive an induction motor, perform parameter clear or all parameter clear

« If the setting of Pr.998 PM parameter initialization is changed between "3003, 8009, 9009 (rotations per minute)" < "3103, 8109,
9109 (frequency)", the target parameters are respectively set to their initial values. The purpose of Pr.998 is not to change the display
units. Use Pr.144 Speed setting switchover to change the display units between rotations per minute and frequency. Pr.144 enables
switching of display units between rotations per minute and frequency without initializing the parameter settings.
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(3) [IPM parameter initialization list

» The parameter settings in the following table are changed to the settings required to perform PM sensorless vector
control by selecting PM sensorless vector control with the IPM parameter initialization mode on the operation panel or
with Pr.998 PM parameter initialization.

» Performing parameter clear or all parameter clear sets back the parameter settings to the settings required to drive an
induction motor.

Setting 5
Induction PM motor Setting
increments
motor (rotations per minute) et isasency)
Pr. Name 0 8009 8109 S 0,
Pr.998 (initial value) 3003 9009 3103 9109 8009’ 3103,
: EM CA (MM-CF) | (otherthan | (MM-CF) | (other than 9009’ 8109,
MM-CF) MM-CF) 9109
120 Hzs1 Maximum Maximum
1 Maximum frequency 3000 r/min motor 200 Hz motor 1r/min | 0.01 Hz
60 Hz:2 frequency=s frequency=s
Multi-speed setting (high ) )
4 60 Hz | 50 Hz | 2000 r/min Pr.84 133.33 Hz Pr.84 1r/min | 0.01 Hz
speed)
Rated Rated
) motor motor 0.01 An
) Rated inverter
9 Electronic thermal O/L relay current current — current —
(Refer to (Refer to 0.1 A2
page 674.) page 674.)
13 | Starting frequency 0.5Hz 8 r/minxs Pr.84 x10% 0.5 Hz+6 Pr.84 x10% | 1r/min | 0.01 Hz
15 | Jog frequency 5Hz 200 r/min Pr.84 x10% 13.33 Hz Pr.84 x10% | 1r/min | 0.01 Hz
High speed maximum 120 Hzx1 . )
18 3000 r/min — 200 Hz — 1r/min | 0.01 Hz
frequency 60 Hzx2
Acceleration/deceleration . )
20 60 Hz | 50 Hz | 2000 r/min Pr.84 133.33 Hz Pr.84 1 r/min | 0.01 Hz
reference frequency
22 | Stall prevention operation level 150%+7 150%+7 0.1%
37 Speed display 0 0 1
Frequency monitoring . )
55 60 Hz | 50 Hz | 2000 r/min Pr.84 133.33 Hz Pr.84 1 r/min | 0.01 Hz
reference
Rated Rated
) motor motor 0.01 A«
L Rated inverter
56 | Current monitoring reference current current Pr.859 current Pr.859
(Refer to (Refer to 0.1 A2
page 674.) page 674.)
71 Applied motor 0 330+3 — 330+3 — 1
Motor Motor 0.01 kW1
80 | Mot it 9999 it — it —
otor capacity capacity capacity 0.1 KWea
(MM-CF)=4 (MM-CF)+4
81 Number of motor poles 9999 8+4 — 8+4 — 1
84 | Rated motor frequency 9999 2000 r/min — 133.33 Hz — 1 r/min | 0.01 Hz
Third output frequency . .
116 ] 60 Hz | 50 Hz | 2000 r/min Pr.84 133.33 Hz Pr.84 1 r/min | 0.01 Hz
detection
125 | Terminal 2 frequency setting . )
. 60 Hz | 50 Hz | 2000 r/min Pr.84 133.33 Hz Pr.84 1 r/min | 0.01 Hz
(903) | gain frequency
126 | Terminal 4 frequency setting . )
. 60 Hz | 50 Hz | 2000 r/min Pr.84 133.33 Hz Pr.84 1 r/min | 0.01 Hz
(905) | gain frequency
144 | Speed setting switchover 4 108 Pr.81 +100 8 Pr.81 1
240 | Soft-PWM operation selection 1 0 1
263 | Subtraction starting frequency | 60 Hz | 50 Hz | 2000 r/min Pr.84 133.33 Hz Pr.84 1 r/min | 0.01 Hz
Power failure deceleration . )
266 | ) 60 Hz | 50 Hz | 2000 r/min Pr.84 133.33 Hz Pr.84 1 r/min | 0.01 Hz
time switchover frequency
Maximum Maximum
. . motor motor )
374 | Overspeed detection level 9999 3150 r/min 210 Hz 1r/min | 0.01 Hz
frequency frequency
+10 Hzxs +10 Hzxs
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*1  Initial value for the FR-A820-03160(55K) or lower and FR-A840-01800(55K) or lower.

*2  Initial value for the FR-A820-03800(75K) or higher and FR-A840-02160(75K) and higher.
x3  Setting Pr.71 Applied motor ="333, 334, 8093, 8094, 9093, or 9094" does not change the Pr.71 setting.
*4  When a value other than "9999" is set, the set value is not changed.

Setting .
Inducti PM mot Setting
el -\ motor PM motor (frequency) increments
motor (rotations per minute)
Pr. Name 0 8009 8109 i 0,
Pr.998 (initial value) 3003 9009 3103 9109 8009, 3103,
’ EM CA (MM-CF) | (otherthan | (MM-CF) | (other than 9009’ 8109,
MM-CF) MM-CF) 9109
Fi f i input
386 rTque”Cy or maximum byt | 60z | 50 Hz | 2000 r/min Pr.84 133.33 Hz Pr.84 1r/min | 0.01 Hz
pulse
505 | Speed setting reference 60Hz | 50Hz | 133.33 Hz Pr.84 133.33 Hz Pr.84 0.01 Hz
Rated Rated
) ) motor motor 0.01 Ax1
Current average value monitor | Rated inverter
557 ) current Pr.859 current Pr.859
signal output reference current current
(Refer to (Refer to 0.1 A=2
page 674.) page 674.)
820 | Speed control P gain 1 60% 30% 1%
821 | Speed control integral time 1 0.333 s 0.333 s 0.001s
Torque control P gain 1
824 | (current loop proportional 100% 100% 1%
gain)
825 Torque controll integrall time 1 5ms 20 ms 04 ms
(current loop integral time)
870 | Speed detection hysteresis 0 Hz 8 r/min 0.5Hz 1 r/min | 0.01 Hz
Regeneration avoidance
885 | compensation frequency limit 6 Hz 200 r/min Pr.84 x10% 13.33 Hz Pr.84 x10% 1r/min | 0.01 Hz
value
893 Energy saving monitor . Rated inv‘erter Motor capacity (Pr.80) 0.01 kWi
reference (motor capacity) capacity 0.1 kW2
C14 | Terminal 1 gain frequency ) )
60 Hz | 50 Hz | 2000 r/min Pr.84 133.33 Hz Pr.84 1r/min | 0.01 Hz
(918) | (speed)
. 120 Hz+1 Maximum Maximum
Per-unit speed control ) .
1121 3000 r/min motor 200 Hz motor 1r/min | 0.01 Hz
reference frequency 60 H
Z+2 frequency=s frequency=s
—: Not changed

*5 200 r/min when Pr.788 Low speed range torque characteristic selection = "0".

6 13.33 Hz when Pr.788 Low speed range torque characteristic selection = "0".

*7  110% for SLD, 120% for LD, 150% for ND, and 200% for HD (Refer to Pr.570 Multiple rating setting page 258.)

*8  The Pr.702 Maximum motor frequency is used as the maximum motor frequency. When Pr.702 =“9999 (initial value)", the Pr.84 Rated motor frequency
is used as the maximum motor frequency.

REMARKS

If IPM parameter initialization is performed in rotations per minute (Pr.998 = "3003, 8009, or 9009"), the parameters not listed in the table and

the monitored items are also set and displayed in rotations per minute.
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5.2.5 Low-speed range torque characteristics

l The torque characteristics in a low-speed range under PM sensorless vector control can be changed.

. Setting X
Pr. Name Initial value Operation
range

Disables the low-speed range torque characteristic (current
788 Low speed range torque 9999 synchronization operation).
G250 | characteristic selection Enables the low-speed range torque characteristic (high

0

9999+ -
frequency superposition control)
Second motor low-speed 0 Disables .the .Iow-speed. range torque characteristic (current
747 range torque 0999 synchronization operation).
G350 9 q . Enables the low-speed range torque characteristic (high
characteristics 9999+1

frequency superposition control) while the RT signal is ON.
*1  The low-speed range high-torque characteristic (current synchronization operation) is disabled for PM motors other than MM-CF, even if "9999" is set.

(1) When the low-speed range torque characteristic is enabled (Pr.788="9999" initial value)

« The high frequency superposition control provides enough torque in the low-speed range operation.
» The low-speed range high-torque characteristic is only valid with an MM-CF motor.

(2) When the low-speed range high-torque characteristic is disabled (Pr.788="0")

» The current synchronization operation reduces much motor noise compared with the high frequency superposition
control.
« The torque in a low-speed range is low. Use this setting for an operation with light start-up load.

(3) Low-speed range high-torque characteristic is set for the second motor (Pr.747)

Use Pr.747 Second motor low-speed range torque characteristics to switch the torque characteristic according to the
application or to switch among motors connected to one inverter.
* The Pr.747 becomes valid when the RT signal turns ON.

REMARKS

« Position control under PM sensorless vector control is not available when the current synchronization operation is selected. Zero speed
and servo lock are also disabled during current synchronization operation.

« For torque characteristics, refer to page 675.

» RT signal is assigned to the terminal RT in the initial status. Set "3" in any of Pr.178 to Pr.189 (input terminal function selection) to
assign the RT signal to another terminal.

» Changing the terminal assignment using Pr.178 to Pr.189 (input terminal function selection) may affect the other functions. Set
parameters after confirming the function of each terminal.

—— ¢ Parameters referred to ¢
Pr.178 to Pr.189 (input terminal function selection) I3 page 416
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Speed control under Real sensorless vector control, vector control, PM sensorless vector control

5.3 Speed control under Real sensorless vector

control, vector control, PM sensorless
vector control

sensorless vector control

adjustment

Refer to
Purpose Parameter to set
page
P.H500, P.H700 t
° | Pr22, Pr.8o3,
.. . P.H703, P.H710,
To limit the torque during speed L. Pr.810, Pr.812 to
Torque limit P.H720, P.H721, 181
control P.H730. P.T010 Pr.817, Pr.858,
P.T040, P.G210 Pr.868, Pr.874
P.C11 :
C12to PCN4, | o g18to Pra21,
P.G206, P.G211, Pr.830. Pr.831
To adjust the gain for speed Easy gain tuning P.G212, P.G218, Pr.880, Pr.1115, 188
control Gain adjustment P.G260, P.G261, ’.to P;' 11118
P.G311, P.G312, Pr 1'121 ’
P.G361 )
S d feed f d trol,
To improve the motor trackability m'izeel a‘::l ti‘:::’:'eec:" b | p.G220to P.G224, | Pr.828, Pr.877to 106
for the speed command changes | ">~ ptive sp P.G262, P.C114 | Pr.881, Pr.1119
To stabilize th d detecti
s:;:; fize the speed deteclion | speed detection filter P.G215,P.G315 | Prs823,Pr833 | 248
T ke starting t tart-
f:st";‘:' © starting forque start-tib | 15 que bias P.G230 to P.G238 | Pr.840to Pr.848 | 202
3 —
, _ peed deviation excess P.H415 to PH417, | Pr.285, Pr.853,
To avoid motor overrunning detection, speed limit, 202
X P.H881 Pr.873, Pr.690
deceleration check
Pr.1
To avoid mechanical resonance Notch filter P.G601 to P.G603 I:’r (1)2:3;0 204
To adj h i ing PM | gai
o adjust the gain during Speed control gain P.G211, P.G212 Pr.820, Pr.821 188

l Speed control performs control so that the speed command and the actual motor rotation speed match.
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(1) Control block diagram

Analog input offset

AU Terminal 2 bias [C2, C3 (Pr. 902)] adjustment [Pr. 849] Operation Mode
—¢ | Terminal 2 gain [Pr. 125, C4 (Pr. Pr.7
Terminal 2 D—Q Z erminal 2 gain [Pr. 125, C4 (Pr. 903)] |_4 [Pr. 79]
Terminal 4 bias [C5, C6 (Pr. 904)] Analog —
. — | Terminal 4 gain [Pr. 126, C7 (Pr. 905)] input —
Terminal 4 D—Q i Z selection
[Pr. 858 = 0] [Pr. 73]
Terminal 1
[Pr. 868 = 0] RT
[Pr.822#9999] [Pr. 822]
Speed setting [Pr. 74]

filter

[Pr. 822 = 9999]
RT [Pr.832#9999] o0
[Pr. 74]

[Pr. 832 = 9999]

RL O——— Multi-speed
RMO—— | selection
[Pr. 4 to 6,

O—
RH 24 to 27,
REX O——— 232 to 239]
Option O
Operation panel &

Acceleration/deceleration processing

Maximum/minimum setting

[Pr.1]|—— Running
[Pr. 13] [Pr. 10]
[Pr. 2] > > ,
[Pr. 7] [Pr. 8] During stop

Vector control
[Pr. 800 = 0]
PM sensorless vector control
S ook [Pr. 802 = 1] LX [Pr. 800 =9, 13, 14]
ervo locl 4 ®
zero speed control i /_T 4"/

[Pr. 802 = 0]

Real sensorless
Decelerates to stop Vector control

[Pr. 11] LX -
Zero speed control [Pr. 800 = 10]
Decelerates to stop
[Pr. 850 = 1] [Pr. 11] LX
Zero speed control
DC injection brake operation —f
[Pr. 850 = 0]
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1 1
: Speed feed forward Speed feed :
| torque limit forward 1
! [Pr. 879] filter [Pr. 878] |
| Load inertia ratio Speed feed forward 1
> J's > gain —»] > :
i [Pr. 880] [Pr. 881] |
1 1
I ]
l——————————————————————————I
: Model adaptive speed control 1
| J[Pr.880] | |
I
| Torque !
: coefficient |
! Model speed :
[Pr. 877 = 1] : calculation |
r. = |
RT — : + Model speed 1 1 . RT S(?:t(regl . Notch
—p control gain . »( o—~—» Pomind »O—e—| filter
—[Pr.877=21%_ | (pr.828] Js I . gain + 4| [Pr.862]
[Pr.877=0]| ! [Pr. 820] X44 Speed control [Pr. 863]
\ ! integra
| ! time 1
| \ [Pr. 821]
! Integrati
i i 0 g X44_gdearedio
|When torque bias is selected Torque bias |
RT it e \ operation |
Speed itime [Pr. 845] |
L RT control _ .
- P gain2 "
[Pr. 830] Speed control
X44 integral
time 2
[Pr. 831]
Integration
0 X44 _ cleared to 0

L S (T <

' When torque bias is selected Torque bias operation time [Pr. 845] ';

Vector control Speed detection filter

[Pr. 800 = 0]
Real sensorless vector control
[Pr. 800 = 10] [Pr. 823]
PM sensorless vector control
[Pr. 800 = 9, 13, 14] _RT__(pr. 833
M erue bios T T TTTTTToTTTToTToToTToTooTom oo hl
: orque bias Torque bias balance :
i
! Coﬁ,ﬁfgizl'm Terminal 1 bias [C16, C17(Pr. 919)] !
| Terminal 1 gain [C18, C19(Pr. 920)] |
i Fall-time torque bias terminal 1 bias [Pr. 847] |
: Tormi + o1 Fall-time torque bias terminal 1 gain [Pr. 848] :
\ erminal 1 140, |_, 1
[Pr. 868 = 6] |
| |
| |
| Torque RT [Pr. 826 # 9999] |
| setting — [Pr. 826] |
: filter [Pr. 74] :
H [Pr. 826 = 9999] Torque bias |
| i ] |
RT [Pr. 836 # 9999] Torque bias filter
| — [Pr. 836] selection [Pr. 844] |
I [Pr-741 | [pr.840=1,2] I
| X42 [Pr. 836 = 9999] L !
: X43 Torque bias :
! - [Pr. 841 to 843] [Pr. 840 =0] !
| |
gy U 4
\{;:tosro%ogtg]ﬂ Torque bias selection + Torque limit
- 800°= [Pr. 840 = 0 10 2] + L Torque
° C o> —> control Encoder
[Pr. 840 = 9999] i
Real sensorless I_T_ - _I'_ _t """""""""""" ? """""""""""" a
vector control : orque fimi Pr.810 =0
- r. =
[Pr. 800 = 10] ! [Pr. 22, 812 to 817] [ ]
PM sensorless : ~
vector control | [Pr. 810 = 1]
1 Terminal 1 bias [C16, C17(Pr. 919)]
I

[Pr. 800 # 9, 13, 14]

) Terminal 1 gain [C18, C19(Pr. 920)] | Torque limit Constant power

: Terminal 1 IZ input method  range torque
:[Pr. 868 = 4] Terminal 4 bias [C38, C39(Pr. 932)] selection charactgristic
! ) Terminal 4 gain [C40, C41(Pr. 933)] selection
| Terminal 4 IZ [Pr. 803]
[Pr. 858 = 4] RT[Pr. 826 #9999] [p, g2¢)

Torque [~ [Pr. 74]

setting [Pr. 826 = 9999]

filter

[Pr. 74]
[Pr. 836 = 9999]

1
i
1
: RT [Pr. 836 # 9999] [Pr. 836]
1
1
1
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5.3.1 Setting procedure of Real sensorless vector
control (speed control)

Perform secure wiring.
(page 33)

Set the motor. (Pr.71)
(Refer to page 424.)

Set Pr.71 Applied motor to "3" (standard motor) or "13" (constant-torque
motor).
Set the overheat protection of the motor. (Pr.9)
(Refer to page 322.)
Set the rated motor current (A) in Pr.9 Electronic thermal O/L relay.

Set the motor capacity and number of motor poles.
(Pr.80, Pr.81) (Refer to page 160.)
Set the motor capacity (kW) in Pr.80 Motor capacity, and set the number of
motor poles in Pr.81 Number of motor poles. (V/F control is performed
when the setting is "9999" (initial value).)
Set the rated motor voltage and the rated motor
frequency. (Pr.83, Pr.84) (Refer to page 428.)

Set the rated motor voltage (V) in Pr.83 Rated motor voltage, and set the
rated motor frequency (Hz) in Pr.84 Rated motor frequency.
Select the control method. (Pr.800)
(Refer to page 160.)
Select Pr.800="10" (speed control) or "12" (speed/torque switchover) to
enable speed control.

Set the operation command. (Refer to page 299.)
Select the start command and speed command.

Set the torque limit. (Pr.810)
(Refer to page 181.)

Perform offline auto tuning. (Pr.96)
(Refer to page 428.)

Test run

As required |

+ Select online auto tuning. (Pr.95) (Refer to page 445.)
+ Easy gain tuning (Refer to page 190.)
+ Adjusting the speed control gain manually (Refer to page 191.)

REMARKS

» During Real sensorless vector control, offline auto tuning must be performed properly before starting operations.
» The speed command setting range under Real sensorless vector control is 0 to 400 Hz.
» The carrier frequency is limited during Real sensorless vector control. (Refer to page 270.)
» Torque control is not available in a low-speed (about 10 Hz or lower) regenerative range, or with a low speed and light load (about 5 Hz
or lower and rated torque about 20% or lower). The vector control must be selected.
» Performing pre-excitation (LX signal and X13 signal) under torque control may start the motor running at a low speed even when the
start signal (STF or STR) is not input. The motor may run also at a low speed when the speed limit value = 0 with a start command input.
It must be confirmed that the motor running will not cause any safety problem before performing pre-excitation.
Switching between the forward rotation command (STF) and reverse rotation command (STR) must not be performed during
operations under torque control. An overcurrent trip (E.OC[]) or opposite rotation deceleration fault (E.11) will occur.
» When performing continuous operations under Real sensorless vector control in FR-A820-00250(3.7K) or lower or FR-A840-00126(3.7K) or lower,
the speed fluctuation increases when the value is 20 Hz or less, and in the low-speed range of less than 1 Hz, there may be torque shortage.
If starting may occur while the motor is coasting under Real sensorless vector control, the frequency search must be set for the
automatic restart after instantaneous power failure function (Pr.57 # "9999", Pr.162 = "10"). (Refer to page 511.)
* When Real sensorless vector control is applied, there may not be enough torque provided in the ultra low-speed range of about 2 Hz or lower.
Generally, the speed control range is as follows.
For power driving, 1:200 (2, 4 or 6 poles) (available at 0.3 Hz or higher when the rating is 60 Hz), 1:30 (8 or 10 poles) (available at 60 Hz
or higher when the rating is 60 Hz).
For regenerative driving, 1:12 (2 to 10 poles) (available at 5 Hz or higher when the rating is 60 Hz).
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5.3.2

Setting procedure of vector control (speed
control)

As required

Perform secure wiring.
(Refer to page 65.)

Install FR-A8AP (option).

Set the applied motor and encoder.
(Pr.71, Pr.359, Pr.369) (Refer to page 68.)

l Set Pr.71 Applied motor, Pr.359 Encoder rotation direction and Pr.369
Number of encoder pulses according to the applied motor and encoder.

Set the overheat protection of the motor. (Pr.9)
(Refer to page 322.)

Set the rated motor current (A) in Pr.9 Electronic thermal O/L relay.
When using the SF-V5RU or a motor equipped with a thermal sensor, set

Pr.9 = "0A".
Set the motor capacity and number of motor poles.
(Pr.80, Pr.81) (Refer to page 160.)

Set the motor capacity (kW) in Pr.80 Motor capacity, and set the
number of motor poles in Pr.81 Number of motor poles. (V/F control

is performed when the setting is "9999" (initial value).)
Set the rated motor voltage and the rated motor frequency.
(Pr.83, Pr.84) (Refer to page 68.)

l Set the rated motor voltage (V) in Pr.83 Rated motor voltage, and set the
rated motor frequency (Hz) in Pr.84 Rated motor frequency.

Select the control method. (Pr.800) (Refer to page 160.)

Select Pr.800="0" (speed control), "2" (speed/torque switchover) or
"4" (speed/position switchover) to enable speed control.
Set the operation command. (Refer to page 299.)

‘ Select the start command and speed command.

Set the torque limit. (Pr.810)
(Refer to page 181.)

4

Test run

» Perform offline auto tuning. (Pr.96) (Refer to page 428.)

» Select online auto tuning. (Pr.95) (Refer to page 445.)

» Easy gain tuning (Refer to page 190.)

» Adjusting the speed control gain manually (Refer to page 191.)

REMARKS

» The speed command setting range under vector control is 0 to 400 Hz.
» The carrier frequency is limited during vector control. (Refer to page 271.)
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5.3.3 Setting procedure of PM sensorless vector
control (speed control)

This inverter is set for a general-purpose motor in the initial setting. Follow the following procedure to change the
setting for the PM sensorless vector control.

Driving an MM-CF IPM motor

Perform IPM parameter initialization. (Refer to page 169.)

Set "3003 or 3103" in Pr.998 PM parameter initialization b M (IPM parameter initial settings).
Setting value "3003": parameter settings for MM-CF IPM motor (rotations per minute)
Setting value "3103": parameter settings for MM-CF IPM motor (frequencies)

Driving a PM motor other than MM-CF

| Set the motor. (Pr.71, Pr.80, Pr.81, and so on) (Refer to page 424.) |

Set "8093 (IPM motor other than MM-CF)" or "9093 (SPM motor)" in Pr.71 Applied
motor, the motor capacity (kW) in Pr.80 Motor capacity, and the number of poles in
Pr.81 Number of motor poles. Refer to page 160 for other parameters. (Setting "9999
(initial value)" in Pr.80 or Pr.81 selects V/F control.)

| Perform offline auto tuning for a PM motor. (Pr.96) (Refer to page 438.) |
l Set "1" (offline auto tuning without rotating motor (for other than MM-CF)) in Pr.96,

and perform tuning.

Configure the initial setting for the PM sensorless vector control using Pr.998.
(Refer to page 170.)

When the setting for the PM motor is selected in Pr.998 PM parameter initialization,
the PM sensorless vector control is selected.

[PM] on the operation panel (FR-DUO08) is lit when the PM sensorless vector control is
set.

"8009": Parameter (rotations per minute) settings for an IPM motor other than MM-CF
"8109": Parameter (frequency) settings for an IPM motor other than MM-CF

"9009": Parameter (rotations per minute) settings for an SPM motor

"9109": Parameter (frequency) settings for an SPM motor

Set parameters such as the acceleration/deceleration
time and multi-speed setting.

' Set parameters such as the acceleration/deceleration time and multi-speed setting as required.

| Set the operation command. (Refer to page 299.) |

‘ Select the start command and speed command.

Test run As required for MM-CF
» Perform offline auto tuning for a PM motor. (Refer to page 438.) |
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REMARKS
» To change to the PM sensorless vector control, perform PM parameter initialization at first. If parameter initialization is performed after
setting other parameters, some of those parameters will be initialized too. (Refer to page 171 for the parameters that are initialized.)
» To use a motor capacity that is one rank lower than the inverter capacity, set Pr.80 Motor capacity before performing PM parameter
initialization.
* The speed setting range for an MM-CF IPM motor is between 0 and 200 Hz.
* The carrier frequency is limited during PM sensorless vector control. (Refer to page 270.)
» Constant-speed operation cannot be performed in the low-speed range of 200 r/min or less under current synchronization operation.
(Refer to page 173.)
» During PM sensorless vector control, the RUN signal is output about 100 ms after turning ON the start command (STF, STR). The delay
is due to the magnetic pole detection.
» During PM sensorless vector control, the automatic restart after instantaneous power failure function operates only when an MM-CF
IPM motor is connected.
When a built-in brake or a regeneration unit is used, the frequency search may not be available at 2200 r/min or higher. The restart
operation cannot be performed until the motor speed drops to a frequency where the frequency search is available.
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5.3.4

Setting the torque limit level under speed
contrOI Sensorless] [Vector [ 2ME

During speed control under Real sensorless vector control, vector control and PM sensorless vector control, the
output torque is limited to prevent it from exceeding a specified value.

The torque limit level can be set in a range of 0 to 400%. The TL signal can be used to switch between two types of
torque limit.

The torque limit level can be selected by setting it with a parameter, or by using analog input terminals (terminals 1, 4).
Also, the torque limit levels of forward rotation (power driving/regenerative driving) and reverse rotation (power driving/
regenerative driving) can be set individually.

. Setting o
Pr. Name Initial value range Description
22 Stall ptfevelntioln T 150/200% 0 to 400% Set the torque limit level in percentage with regards to the
H500 Ic;r':ﬁ:alel\:)(;) evel (Torque ol 0 ° rated torque as 100%.
157 ) . 0to25s seF the OL .signal output start time at the activation of torque
M430 OL signal output timer Os limit operation.
9999 No OL signal output
0 Torque rise in low-speed In constant-power range,
range constant motor output limit
Constant power range 1 Constant torque in low-speed | In constant-power range,
803 torque characteristic 0 range constant torque limit
G210 . Constant torque in low-speed | In constant-power range,
selection 10 range constant motor output limit
1 Torque rise in low-speed In constant-power range,
range constant torque limit
0 Internal torque limit
810 Torque limit input 0 (Torque limited by parameter settings.)
H700 method selection 1 External torque limit
(Torque limited by terminals 1 and 4.)
0 Speed setting, running speed
monitor increments 1 r/min Torque limit setting
1 Speed setting, running speed | increments 0.1%
811 Set resolution 0 monitor increments 0.1 r/min
D030 switchover 10 Speed setting, running speed
monitor increments 1 r/min Torque limit setting
1 Speed setting, running speed | increments 0.01%
monitor increments 0.1 r/min
812 Torque limit level 0 to 400% Sgt.the torque limit level for forward rotation regenerative
H701 (regeneration) 9999 d.nv!ng. - -
9999 Limit using Pr.22 or the analog terminal values.
813 Torque limit level (3rd 0999 0to 400% | Set the torque limit level for reverse rotation power driving.
H702 quadrant) 9999 Limit using Pr.22 or the analog terminal values.
814 Torque limit level (4th 0 to 400% Sgt.the torque limit level for reverse rotation regenerative
H703 | quadrant) 9999 driving.
9999 Limit using Pr.22 or the analog terminal values.
815 o 0 to 400% When the tgrque limit selection (TL) signal is ON, Pr.815 is
H710 Torque limit level 2 9999 the torque limit value regardless of Pr.810.
9999 The torque limit selected in Pr.810 is valid.
816 Torque limit level during 0999 0to 400% | Set the torque limit value during acceleration.
H720 acceleration 9999 The same torque limit as constant speed.
817 Torque limit level during 0999 0to 400% | Set the torque limit value during deceleration.
H721 deceleration 9999 The same torque limit as constant speed.
858 Terminal 4 function 0 0.4 9999 The torque limit level can be changed with setting value "4"
T040 | assignment T and the signal to terminal 4.
868 Terminal 1 function 0 0o 6. 9999 The torque limit level can be changed with setting value "4"
T010 assignment ’ and the signal to terminal 1.
874 . A trip can be set for when the torque limit is activated and the
H730 OLT level setting 150% 010 400% motgr stalls. Set the output at wh?ch to activate the trip.

*1  When changing from V/F control or Advanced magnetic flux vector control to Real sensorless vector control or vector control in FR-A820-00250(3.7K) or
lower or FR-A840-00126(3.7K) or lower, 150% changes to 200%.
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REMARKS

» The lower limit for the torque limit level under Real sensorless vector control is set to 30% even if a value lower than 30% is set.
* When the low-speed range high-torque characteristic is disabled under PM sensorless vector control (Pr.788="0"), the torque limit is not
activated in a low-speed range with a rated frequency of less than 10%.

(1) Block diagram of torque limit
<Vector control> Torque limit
Speed control Iq current control

Speed command + N\ /
»(_) > £ # B> —>

(2) Selecting the torque limit input method (Pr.810)

* Use Pr.810 Torque limit input method selection to select which method to use to limit the output torque during speed

control.
X Torque limit input X
Pr.810 setting Operation
method

Perform the torque limit operation using the parameter (Pr.22, Pr.812 to Pr.814) settings.

0 (Initial value) Internal torque limit If changing the torque limit parameters via communication is enabled, the torque limit
input can be performed via communication.

1 External torque limit Torque limit using analog voltage (current) to terminal 1 or terminal 4 is valid.

(3) Torque limit level using parameter settings (Pr.810 = "0", Pr.812 to Pr.814)

 In the initial value, a limit is applied to all quadrants with Pr.22 Stall prevention operation level (Torque limit level).

» To set individually for each quadrant, use Pr.812 Torque limit level (regeneration), Pr.813 Torque limit level (3rd
quadrant), Pr.814 Torque limit level (4th quadrant). When "9999" is set, Pr.22 setting is regarded as torque limit level in
all the quadrants.

Torque limit
+
Reverse " Forward
regeneration | _--/ driving
1
Reve_rse quad4 Forward
rotation (Pr.814) rotation
- . > Speed

huad3
(Pr.813)
Reverse N -~~~ | Forward
driving | regeneration
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(4) Torque limit level using analog input (terminals 1, 4) (Pr.810 ="1", Pr.858, Pr.868)

The torque is limited with the analog input of terminal 1 or terminal 4.

Torque limit using analog input is valid with a limit value lower than the internal torque limit (Pr.22, Pr.812 to Pr.814). (If
the torque limit using analog input exceeds the internal torque limit, the internal torque limit is valid.)

When inputting the torque limit value from terminal 1, set Pr.868 Terminal 1 function assignment="4". When

inputting from terminal 4, set Terminal 4 function assignment="4".

When Pr.858="4" and Pr.868="2", the torque for regenerative driving is limited with the terminal 1 analog input, and the
torque for power driving is limited with the terminal 4 analog input.

Torque limit Torque limit

Reverse Forward regeneration| driving
driving Terminal 4 input or - —_ Terminal 4 input or

regeneration
Epp— - == internal torque limit internal torque limit
Reverse Forward whichever is smaller whichever is smaller
rotation * rotation Reverse rotation Forward rotation

J Speed Speed

B

Terminal 4 input or
internal torque limit

Terminal 4 input or
internal torque limit

Forward whichever is smaller --=-=>« - whichever is smaller
driving regeneration Reverse Forward
driving regeneration
Rated speed Rated speed

* Analog input (terminal 1, 4) or internal torque control (Pr. 22 etc.) whichever is smaller

| When Pr. 858=4, Pr. 868=2 |

» The torque limit using analog input can be corrected with Calibration parameters C16 (Pr.919) to C19 (Pr.920), and
C38 (Pr.932) to C41 (Pr.933). (Refer to page 406.)

£ A400F- o 400 -
T T E 7
g — | % — |
(e} I S 160l ___ I
= 150 // ””””””” " Gain B 150 /—/ '~ Gain
.  IC18(Pr.920) _ C40(Pr.933)
Bias Initial ! Bias ~nitial |
C16(Pr.919) value l C38(Pr.932) value | l
0 100% 0 20 100%
0 Torque setting signal 5V 0 4 20mA
0 10V Torque setting signal
C17(Pr.919) C19(Pr.920) C39(Pr.932) Ca1(Pr.933)

‘ Calibration example of terminal 1 ‘

‘ Calibration example of terminal 4

* When inputting an analog signal to the terminal 1, input a positive voltage (0 V to +10 V (+5 V)).
When a negative voltage (0 V to -10 V (-5 V)) is input, the torque limit value set by the analog signal becomes "0".
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e Functions of terminals 1 and 4 by control (—: no function)

Pr.858 setting 5 5 5 i i
Terminal 4 function Pr.868 setting+2 Terminal 1 function
valuex1
0 . "
- Speed setting auxiliary
(Initial value)
1x4 Magnetic flux commands=4
0 2 —
. Speed command (AU signal-ON) 3 —
(Initial value) —
4 Torque limit (Pr.810 =1)
5 —
6+4 Torque bias (Pr.840=1 to 3)«4
9999 —
) 0 ) -
Magnetic flux commands4 (Initial value) Speed setting auxiliary
—3 1x4 Magnetic flux commands4
2 —
14 3 —
) 4 Torque limit (Pr.810 =1)
Magnetic flux command+4 5 —
6+4 Torque bias (Pr.840=1 to 3)«4
9999 —
0 ) -
Torque limit (Pr.810 =1) (Initial value) Speed setting auxiliary
1x4 Magnetic flux commands4
Power driving torque limit (Pr.8101) 2 Regenerative driving torque limit (Pr.810= 1)
452 Torque limit (Pr.810 =1) 3 —
— 3 4 Torque limit (Pr.810 =1)
5 —
Torque limit (Pr.810 =1) 6+4 Torque bias (Pr.840=1 to 3)«4
9999 —
9999 — — —

*1  When Pr.868 # "0", the other functions of terminal 1 (auxiliary input, override function, PID control) do not operate.

*2  When Pr.858 # "0", PID control and speed commands using terminal 4 do not operate even when the AU signal is ON.

*3  When both Pr.858 and Pr.868 are "1" (magnetic flux command) or "4" (torque limit), the function of terminal 1 has higher priority, and terminal 4 does not
function.

x4 Valid when FR-A8AP (option) is installed and vector control is selected.

(5) Second torque limit level (TL signal, Pr.815)

» For Pr.815 Torque limit level 2, when the Torque limit selection (TL) signal is ON, the setting value of Pr.815 is the limit
value regardless of the setting of Pr.810 Torque limit input method selection.
+ To assign the TL signal, set "27" in any of Pr.178 to Pr.189 (input terminal function selection).

Torque limit
Reverse | &7 " \ " 7[ 4 |Forward
regeneration i 0 driving
Pr.815 | i Pr.815
. quads4 quad1 +
! 1
- ; : > Speed
! 1
! 1
Pr.815 qu:l:ld3 quédZ Pr.815
Reverse | : Forward
driving \ regeneration
Reverse Forward
rotation rotation

Rated speed

» Changing the terminal assignment using Pr.178 to Pr.189 (input terminal function selection) may affect the other functions. Set
parameters after confirming the function of each terminal.
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(6) Setting the torque limit values during acceleration/deceleration individually (Pr.816, Pr.817)

« The torque limit during acceleration and deceleration can be set individually.
Torque limit using the setting values of Pr.816 Torque limit level during acceleration and Pr.817 Torque limit level
during deceleration is shown below.

* If 1 s elapses while the difference between the set speed and rotation speed is within +2 Hz, the torque limit level during
acceleration/deceleration (Pr.816 or Pr.817) changes to the torque control level during constant speed (Pr.22).

* When the difference between the set speed and rotation speed is -2 Hz or less, the torque limit level during
deceleration (Pr.817) activates.

Output
frequency 4

(Hz) -2 Hz < set speed - rotation speed < 2 Hz
U R g f
|

r - - - - - - - = I |
Pr.816 |- — x Ii‘
Pr8i7 F-H----—-—-—- L o bl _____

Torque limit set to Pr.810 |

Torque limit level Torque limit level
during acceleration during deceleration

frequency - f: 7777777777777777 : - \

|

| : %2 Hz = set speed - rotation speed

‘ [ (I

‘ [ (I

‘ [ I

| I [ >
Torque limit 4 > ¢ + > 44—,‘ Time
Ieveql Acceleration ‘ ! Constant speed ‘ | Deceleration

I I

(7) Changing the setting increments of the torque limit level (Pr.811)

» The setting increments of Pr.22 Torque limit level and Pr.812 to Pr.817 (torque limit level) can be changed to 0.01% by
setting Pr.811 Set resolution switchover="10, 11".

. Speed setting, running speed monitor increments from Torque limit setting increments
Pr.811 setting g S .
PU, RS-485 communication, communication optionsxi Pr.22, Pr.812 to Pr.817
0 1 r/min o
1 0.1 r/min 0.1%
10 1 r/min o
1 0.1 r/min 0.01%

1 For the change of the speed setting increments using a communication option, refer to the Instruction Manual of the communication option.

» The internal resolution of the torque limit is 0.024% (100/212), and fractions below this resolution are rounded off.
» When Real sensorless vector control is selected, fractions below a resolution equivalent to 0.1% are rounded off even if Pr.811="10, 11" is set.
» For details on changing the speed setting increments, refer to page 344.
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(8) Changing the torque characteristic of the constant-output range (Pr.803)

+ In torque limit operations under Real sensorless vector control or vector control, the torque characteristic in a
low-speed range and constant-output range can be changed.

Pr.803 setting

Torque characteristic in
low-speed range

Torque characteristic in
constant-output range

0 Torque rise =1 Constant motor output
1 Constant torque Constant torque
10 Constant torque Constant motor output
11 Torque rise 1 Constant torque

*1  Valid only under Real sensorless vector control.

Pr.803=0 Pr.803=1
Torque Torque
. Low-speed Constant torque Low-speed Constant torque
range range Constant power range range range ., Constant power range

constant power limit
(torque reduction)

g

Torque rise limit

)

!

Torque rise limit constant torque limit

10Hz %2 Base frequency Output frequency 10Hz %2 Base frequency Output frequency
Pr.803=10 Pr.803=11
Torque Torque
N Low-speed Constant torque Low-speed Constant torque
Constant power range
range e range »e p g range < range P Constant power range
i : constant power limit r' ; :
T , ! /_ (torque reduction) ! !
Torque rise limit 1 Torque rise limit \constant torque limit
10Hz #2 Base frequency  Output frequency 10Hz #2 Base frequency Output frequency

*2  Differs by the motor. (30 Hz for the SF-HR/SF-HRCA 3.7 kW to 7.5 kW, 18.5 kW, and 22 kW. 20 Hz for the 30 kW to 55 kW.)

(9) Trip during torque limit operation (Pr.874)

+ A trip can be set for when the torque limit is activated and the motor stalls.

* When a high load is applied and the torque limit is activated under speed control or position control, the motor stalls. At
this time, if a state where the rotation speed is lower than the value set in Pr.865 Low speed detection and the output
torque exceeds the level set in Pr.874 OLT level setting continues for 3 s, Stall prevention stop (E.OLT) is activated and
the inverter output is shut off.

Torque

Pr.874 E Torque limit
Output torque !
T Time
Output 4 :
frequency '
E X Time
Start signal ; :
|
(STF) . _
3s
Fault signal | —
(ALM) E.OLT occurrence

REMARKS
» Under V/F control or Advanced magnetic flux vector control, if the output frequency drops to 0.5 Hz due to the stall prevention
operation and this state continues for 3 s, a fault indication (E.OLT) appears, and the inverter output is shut off. This operation is
activated regardless of the Pr.874 setting.
* This fault does not occur under torque control.
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(10) Adjusting the stall prevention operation signal and output timing (OL signal, Pr.157)

« If the output torque exceeds the torque limit level and the torque limit is activated, the stall prevention operation signal (OL
signal) is turned ON for 100 ms or longer. When the output torque drops to the torque limit level or lower, the output signal

also turns OFF.

* Pr.157 OL signal output timer can be used to set whether to output the OL signal immediately, or whether to output it

after a certain time period has elapsed.

Pr.157 setting Description
0
- Output immediately.
(Initial value)
0.1to 25 Output after the set time (s).
9999 Not output.
« The OL signal is also output during the regeneration avoidance operation =R (overvoltage stall).
Overload state
(OL operation) |7 A
OL output signal |7 A

Pr.157 Set time(s)

REMARKS

parameters after confirming the function of each terminal.

» OL signal is assigned to the terminal OL in the initial setting. The OL signal can also be assigned to other terminals by setting "3
(positive logic) or 103 (negative logic)" in any of Pr.190 to Pr.196 (output terminal function selection).
» Changing the terminal assignment using Pr.190 to Pr.196 (output terminal function selection) may affect the other functions. Set

——— ¢ Parameters referred to ¢
Pr.22 Stall prevention operation level @page 336
Pr.178 to Pr.189 (input terminal function selection) (& page 416
Pr.190 to Pr.196 (output terminal function selection) (35 page 370
Pr.840 Torque bias selection G@page 198
Pr.865 Low speed detection (& page 378
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5.3.5

Performing high-accuracy, fast-response control

(gain adjustment for Real sensorless vector
control, vector control and PM sensorless
vector control) s Vector [ 2mm

The load inertia ratio (load moment of inertia) for the motor is calculated in real time from the torque command and
rotation speed during motor driving by the vector control. Because the optimum gain for speed control and position
control is set automatically from the load inertia ratio and the response level, the work required for gain adjustment is
reduced. (Easy gain tuning)
If the load inertia ratio cannot be calculated due to load fluctuations, or under Real sensorless vector control or PM
sensorless vector control, the control gain can be set automatically by entering the load inertia ratio manually.

Manual gain adjustment is useful for achieving optimum machine performance or improving unfavorable conditions,
such as vibration and acoustic noise during operation with high load inertia or gear backlash.

. Setting .
Pr. Name Initial value Description
range
818 Easy gain tuning 5 11015 Set the response level.
C112 | response level setting 1 (slow-response) to 15 (fast-response)
0 No easy gain tuning
819 Easy gain tuning 0 1 Gain is calculated with load calculation
C113 selection (This function is valid under vector control.)
2 Gain is calculated with load (Pr.880) manual input
The proportional gain during speed control is set. (Setting
820 . this parameter higher improves the trackability for speed
0, 0,
G211 Speed control P gain 1 60% 010 1000% command changes. It also reduces the speed fluctuation
caused by external disturbance.)
. The integral time during speed control is set. (Setting this
821 Speed control integral 0333 s 01020's parameter lower shortens the return time to the original
G212 time 1 ' speed when the speed fluctuates due to external
disturbance.)
830 Speed trol P aain 2 9999 0to 1000% | Second function of Pr.820 (valid when RT signal is ON)
eed contro ain
G311 P 9 9999 The Pr.820 setting is applied to the operation.
831 Speed control integral 9999 0to20s Second function of Pr.821 (valid when RT signal is ON)
G312 |time 2 9999 The Pr.821 setting is applied to the operation.
880
c114 Load inertia ratio 7-fold 0 to 200-fold | Set the load inertia ratio for the motor.
1115 Speed control integral Set time until the integral term is reduced and cleared after P
. 0ms 0 to 9998 ms L
G218 | term clear time control switching.
Constant output range . o
1116 . Set a compensation amount of the speed control P gain in
speed control P gain 0% 0 to 100% i
G206 ) the constant output range (rated speed or higher).
compensation
1M17 Speed control P gain 1 0 to 300 Set a proportional gain under speed control in the per-unit
G261 it ¢ 9999 system.
(per-unit system) 9999 The Pr.820 setting is applied to the operation.
1118 Speed control P gain 2 9999 0 to 300 Second function of Pr.1117 (valid when RT signal ON)
G361 (per-unit system) 9999 The Pr.1117 setting is applied to the operation.
1121 Per-unit speed control 120 Hz+1 00 400 H Set the speed at 100% when setting speed control P gain or
0 z
G260 | reference frequency 60 Hzx2 model speed control gain in the per-unit system.

*1  The value for the FR-A820-03160(55K) or lower and FR-A840-01800(55K) or lower.

*2  The value for the FR-A820-03800(75K) or higher and FR-A840-02160(75K) or higher.
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(1) Block diagram of easy gain tuning function

<Vector control>

Automatic setting

S

Speed control/position loop gain
Model speed control gain

+
Command —— (O
- % | [Pr.820, Pr.821, Pr.828, Pr.422]

Current

ON when [Pr.819 = "1, 2]

Response level
setting [Pr.818]

control

ON when
[Pr.819 ="1" v
Load inertia
Gain table [¢| Load inertia ratio |¢— ratio estimation
[Pr.880] |7 section

Torque command

Load
nertia

Actual motor speed

Speed/position feedback

I » Easy gain tuning is valid for the first motor. When applying the second motor (RT signal is ON), tuning is not performed.

(2) Execution procedure for easy gain tuning (Pr.819 = "1" Load inertia ratio automatic calculation)

Easy gain tuning (load inertia ratio automatic calculation) is only valid in the speed control and position control modes of
vector control. It is invalid under torque control, V/F control, Advanced magnetic flux vector control, Real sensorless vector

control, and PM sensorless vector control.

1) Set the response level in Pr.818 Easy gain tuning response level setting.

Pr. 818 setting

1‘2‘3‘4‘5‘6‘7‘8‘9‘10‘11‘12‘13‘14‘15

Slow Middle Fast

Response level |response response response
Guideline of

mechanical resonance| 8 | 10 |12 | 15 | 18 | 22 | 28 | 34 | 42 | 52 | 64 | 79 | 98 |122 150
frequency (Hz)

Large
conveyor
Inverter
application

Arm robot '

General machine
tool, conveyor

Precision
machine tool

2) The load inertia ratio is calculated during acceleration/deceleration, and from this value and the value of Pr.818 Easy
gain tuning response level setting, the gain for each control is set automatically. Pr.880 Load inertia ratio is used as
the initial value of the load inertia ratio when performing tuning. During tuning, the calculated value is set in Pr.880.

The calculation of the load inertia ratio may take excessive time or otherwise not be performed properly if the

following conditions are not satisfied.

*The time in acceleration/deceleration driving until 1500 r/min is reached in 5 s or less.

*The rotation speed in driving is 150 r/min or higher.
*The acceleration/deceleration torque is 10% or higher.

*No sudden external disturbances during acceleration/deceleration.

*The load inertia ratio is about 30-fold or lower.
*No gear backlash or belt sagging.

() ()
3) Press or to calculate the continuous load inertia ratio, or calculate the gain.

(The operation command during External operation is the STF or STR signal.)
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(3) Execution procedure for easy gain tuning (Pr.819 = "2" Load inertia ratio manual input)

Easy gain tuning (load inertia ratio manual input) is valid in the speed control mode under Real sensorless vector control,
the speed control and position control modes under vector control, and the speed control mode under PM sensorless vector
control.

1) Set the load inertia ratio for the motor in Pr.880 Load inertia ratio.

2) Set "2" (easy gain tuning enabled) in Pr.819 Easy gain tuning selection. When set, Pr.820 Speed control P gain 1
and Pr.821 Speed control integral time 1 are set automatically.

Operation is performed with the adjusted gain from the next operation.

3) Perform a test run, and set the response level in Pr.818 Easy gain tuning response level setting. Setting this
parameter higher improves the trackability for commands, but setting it too high causes vibration. (The response level
can be adjusted during operation when Pr.77 Parameter write selection ="2" (parameters can be written during
operation).)

REMARKS

When Pr.819="1, 2" is set, even if the Pr.819 setting value is returned to "0" after tuning is performed, the data that was set in each
parameter is retained in the tuning results.

If good precision cannot be obtained even after executing easy gain tuning, because of external disturbances or other reasons, perform
fine adjustment manually. At this time, set the setting value of Pr.819 to "0" (no easy gain tuning).

(4) Parameters set automatically by easy gain tuning

The following table shows the relationship between the easy gain tuning function and gain adjustment parameters.

Easy gain tuning selection (Pr.819) setting
0 1 2

Pr.880 Load inertia ratio Manual input * When Pr.819 is set to a value other than "1" | Manual input

a) The inertia calculation result (RAM) using easy
gain tuning is displayed.

b) The parameter is set at the following times.
 Every hour after turning ON the power

« After changing to a control other than vector
control (such as V/F control) using Pr.800
c) Write (manual input) is available only during a
stop.

Pr.820 Speed control P gain 1 set in the parameter.
Pr.821 Speed control integral time 1 b) The parameter is set at the following times. )
i ) ) b) When read, the tuning
Pr.828 Model speed control gain Manual input  Every hour after turning ON the power result (parameter
Pr.422 Position control gain * When Pr.819 is set to a value other than "1" settin ‘:/alue) is
Pr.446 Model position control gain « After changing to a control other than vector dis Iag od
control (such as V/F control) using Pr.800 prayed.
c) Write (manual input) is

a) Gain is calculated

. o when Pr.819 is set to
a) The tuning result (RAM) is displayed. )
"2", and the result is

c) Write (manual input) is not available )
not available

REMARKS

If easy gain tuning is executed at an inertia equal to or higher than the specified value under vector control, a fault such as hunting may
occur. Also, if the motor shaft is fixed by the servo lock or position control, the bearing may be damaged. In this case, do not perform
easy gain tuning. Adjust the gain manually.

The load inertia ratio is only calculated under vector control.
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(5) Adjusting the speed control gain manually (Pr.819 = "0" No easy gain tuning)

» The speed control gain can be adjusted for the conditions such as abnormal machine vibration, acoustic noise, slow
response, and overshoot.

* Pr.820 Speed control P gain 1="60% (initial value)" is equivalent to 120 rad/s (speed response of a single motor).
(Equivalent to the half the rad/s value during Real sensorless vector control or with the FR-A820-03800(75K) or higher
and FR-A840-02160(75K) or higher during vector control.) Setting this parameter higher speeds up the response, but
setting this too high causes vibration and acoustic noise.

» Setting Pr.821 Speed control integral time 1 lower shortens the return time to the original speed during speed
fluctuation, but setting it too low causes overshoot.

Proportional gain

200 (100)rad/s™' | —=--------—>

120 (60)rad/s ' -----

1 _ Pr.820

60% 100%  Setting
(initial value *2)

x1  The value in parentheses is applicable during Real sensorless vector control or with the FR-A820-03800(75K) or higher and FR-A840-02160(75K) or higher
during vector control.
*2  Performing PM parameter initialization changes the settings. (Refer to page 170.)

+ Actual speed gain is calculated as below when load inertia is applied.

Load -
fluctuation
—/\

T
1k Since increasing the proportional gain enhances the
—— response level and decreases the speed fluctuation.

Speed

N
Decreasing the integral time shortens the return time taken.
JM JM: Motor inertia

Actual speed gain = Speed gain of a single motor
ualsp gal P gal "9 * JM + JL JL: Load inertia converted as the motor axis inertia

+ Adjust in the following procedure:
1) Change the Pr.820 setting while checking the conditions.
2) If it cannot be adjusted well, change Pr.821 setting, and perform 1) again.

No. | Movement / condition Adjustment method
Set Pr.820 and Pr.821 higher.
If acceleration is slow, raise the setting by 10%s and then set the value to 0.8 to 0.9 x

Pr.820
1 Load inertia is high. the setting immediately before vibration/noise starts occurring.

If overshoots occur, raise the setting by double the setting and then set the value to 0.8
to 0.9 x the setting where overshoots stop occurring.
Set Pr.820 lower and Pr.821 higher.

Pr.821

Vibration or acoustic Pr.820 Lower the setting by 10%s and then set the value to 0.8 to 0.9 x the setting
2 noise are generated from ) immediately before vibration/noise starts occurring.
machines. Pr.821 If overshoots occur, raise the setting by double the setting and then set the value to 0.8

to 0.9 x the setting where overshoots stop occurring.
Set Pr.820 higher.
3 Response is slow. Pr.820 If acceleration is slow, raise the setting by 5%s and then set the value to 0.8 to 0.9 x
the setting immediately before vibration/noise starts occurring.
) Set Pr.821 lower.
Return time (response

4 ) ) Lower Pr.821 by half the current setting and then set the value to 0.8 to 0.9 x the setting
time) is long.

immediately before overshoots or unstable movements stop occurring.

Set Pr.821 higher.
Overshoots or unstable - - -
5 Raise Pr.821 by double the current setting and then set the value to 0.8 to 0.9 x the setting
movements occur.

immediately before overshoots or unstable movements stop occurring.
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REMARKS

* When adjusting the gain manually, set Pr.819 Easy gain tuning selection to "0" (no easy gain tuning) (initial value).
» Pr.830 Speed control P gain 2 and Pr.831 Speed control integral time 2 are valid when terminal RT is ON. In this case, replace them
for Pr.820 and Pr.821 in the description above.

(6) When using a multi-pole motor (8 poles or more)

+ If the motor inertia is known, set Pr.707 Motor inertia (integer) and Pr.724 Motor inertia (exponent). (Refer to page
428.)
» Under Real sensorless vector control or vector control, adjust Pr.820 Speed control P gain 1 and Pr.824 Torque control

P gain 1 (current loop proportional gain) to suit the motor, by referring to the following methods.

vibration and acoustic noise.

Setting the parameter of Pr.820 Speed control P gain 1 higher speeds up the response, but setting this too high causes

Setting the parameter of Pr.824 Torque control P gain 1 (current loop proportional gain) too low causes current

ripple, and a noise synchronous with this will be emitted from the motor.

* Adjustment method:

No. Movement / condition

Adjustment method

Motor rotation speed in the low-speed
range is unstable.

Pr.820 Speed control P gain 1 must be set higher according to the motor inertia. For multi-
pole motors, because the inertia of the motor itself tends to be large, first perform broad
adjustment to improve the unstable movements, and then perform fine adjustment by
referring to the response level based on this setting.

Also, for vector control, gain adjustment appropriate for the inertia can be easily performed
by using easy gain tuning (Pr.819=1).

2 Rotation speed trackability is poor.

Large fluctuation of the rotation speed

Set Pr.820 Speed control P gain 1 higher. Raise the setting by 10%s and set a value that
satisfies the following condition: The setting immediately before vibration/noise starts
occurring x 0.8 to 0.9. If it cannot be adjusted well, double Pr.821 Speed control integral

low-speed range under Real
sensorless vector control.

3 . .
relative to load fluctuation. time 1 and perform the adjustment of Pr.820 again.
Torque shortage or motor backlash Set the speed control gain higher. (The same as No.1.)
4 occurs when starting or passing a If this cannot be prevented through gain adjustment, raise Pr.13 Starting frequency for a

fault that occurs when starting, or shorten the acceleration time and avoid continuous
operation in a low-speed range.

Unusual vibration, noise and
5 overcurrent of the motor or machine
occurs.

Overcurrent or overspeed (E.OS)
6 | occurs when starting under Real
sensorless vector control.

Set Pr.824 Torque control P gain 1 (current loop proportional gain) lower. Lower the
setting by 10%s and set a value that satisfies the following condition: The setting
immediately before the condition improves x 0.8 to 0.9.

(7) Compensating the speed control P gain in the constant output range (Pr.1116)

+ In the constant output range (rated speed or higher), the response of speed control is reduced due to weak field. Thus,
the speed control P gain is needed to be compensated using Pr.1116 Constant output range speed control P gain
compensation.

* In Pr.1116, set a compensation amount for the doubled rated speed regarding the speed control P gain at the rated speed
or lower as 100%.

(Speed control P gain at rated speed or higher) = (Speed control P gain at rated speed or lower) x (100% + compensation
amount)
Compensation amount = Pr.1116 / Rated speed x (Speed - Rated speed)

Ratio multiplied to
speed control P gain

A ! ! P Pr.1116=100%

I I /

200% f-------------- [ttt %
| - _- Pr.1116=50%
| L-"

150% f-------------- T””;[;’_;: ””””
Lz

100% 22 " Pr.1116=0%(Initial value)

0%
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(8) Setting the speed control P gain in the per-unit system (Pr.1117, Pr.1118, Pr.1121)

» The speed control P gain can be set in the per-unit (pu) system.

* In the per-unit system:
When "1" is set, the torque (Iq) command is 100% (rated Iq) at the 100% speed deviation.
When "10" is set, the torque (Iq) command is 10% (rated Iq) at the 10% speed deviation.

Set the 100% speed in Pr.1121 Per-unit speed control reference frequency.
» The speed control P gain becomes as follows according to Pr.1117 Speed control P gain 1 (per-unit system), Pr.1118

Speed control P gain 2 (per-unit system), and the RT signal.

Pr.1117 Pr.1118 Pr.830 RT signal Speed control P gain
— OFF Pr.820
9999 9999 9999 ON Pr.820
Other than 9999 ON Pr.830
Other than 9999 9999 — — Pr.1117
OFF Pr.820
9999 Other than 9999 —
ON Pr.1118
OFF Pr.1117
Other than 9999 Other than 9999 —
ON Pr.1118

* The per-unit system setting is available only under Real sensorless vector control or vector control.
* When the speed control P gain or model speed control gain is set in the per-unit system, the easy gain tuning selection (Pr.819="1 or
2") becomes invalid.

(9) Switching over P/PI control (Pr.1115, X44 signal)

* In speed control under Real sensorless vector control or vector control, whether or not to add the integral time (I) when
performing gain adjustment with P gain and integral time can be performed with the P/PI control switchover signal (X44).
When X44 signal is OFF PI control
When X44 signal is ON..................... P control
+ To input the X44 signal, set "44" in any of Pr.178 to Pr.189 (input terminal function selection) to assign the function to
a terminal.
* When the X44 signal is turned ON, integration is stopped and the accumulated integral term is reduced and cleared
according to Pr.1115 Speed control integral term clear time. Shock at P/PI control switchover is absorbed.
In Pr.1115, set time when the integral term is reduced from 100% to 0% regarding the rated torque current (Iq) as 100%.
Turning OFF the X44 signal resumes the integral operation.

[Function block diagram]

Speed
command
Speed
Speed
command ﬂ + proportional Tor(zu? A @
_‘; operation contro .

X44-OFF

Speed
integral
operation

Integral term 4

reduction
X44-ON

07

Speed estimatorli

» Changing the terminal assignment using Pr.178 to Pr.189 (input terminal function selection) may affect the other functions. Set

parameters after confirming the function of each terminal.

PARAMETERs | 193



Speed control under Real sensorless vector control, vector control, PM sensorless vector control

5.3.6

Troubleshooting in the speed control

Sensorless] [Vecton | VIl
No. Condition Cause Countermeasure
» Check the wiring.
Set V/F control (set Pr.80 Motor capacity or Pr.81 Number of motor
poles to "9999") and check the motor rotation direction. For SF-V5RU
(1500 r/min series), set Pr.19 Base frequency voltage to "170 V (340 V)"
when the value is 3.7 kW or lower, and set it to "160 V (320 V)" when the
* Motor wiring is incorrect. value is higher, and set Pr.3 Base frequency to "50 Hz".
When a forward signal is input, rotation in the
‘) counterclockwise direction as viewed from the motor shaft
direction is correct. (Clockwise rotation means that the
phase sequence of the inverter secondary side wiring is
different.)
» Encoder type selection » Check the encoder specifications.
switch (FR-A8AP Check the encoder type selection switch of differential/complementary
(option)) is incorrect. (FR-A8AP (option)).
* When using the system where the motor shaft can be rotated by an
external force other than the motor without any safety troubles, rotate the
The motor does not ) . L
1 ot motor counterclockwise and check if FWD is indicated.
rotate.
If REV is indicated, the phase sequence of the encoder is incorrect.
(Vector control) - . . . . Lo
+ Wiring of encoder is Check the wiring, and set Pr.359 Encoder rotation direction in
incorrect. accordance with the motor specification. (Refer to page 62.)
If the clockwise direction is forward as viewed from the motor shaft side,
set Pr.359="0".
If the counterclockwise direction is forward as viewed from the motor shaft
side, set Pr.359="1".
* The setting of Pr.369
Number of encoder . .
« If the parameter setting value is lower than the number of encoder pulses
pulses and the number )
used, the motor will not rotate. Set Pr.369 correctly.
of encoder pulses used
are different.
» Check the encoder power specifications (5 V/12 V/15 V/24 V), and input
» Encoder power . . -
L the external power supply. When the encoder output is the differential line
specifications are ) )
. . driver type, only 5 V can be input. Make the voltage of the external power
incorrect. Alternatively,
) . supply the same as the encoder output voltage, and connect the external
power is not input.
power supply between PG and SD.
* Speed command from
the controller is different | + Check that the speed command sent from the controller is correct. (Take
from the actual speed. EMC measures.)
The speed command is + Set Pr.72 PWM frequency selection lower.
Motor does not run at )
affected by noise.
the correct speed.
2 » The command speed and ) ) )
(Command speed and ) » Adjust the bias and gain (Pr.125, Pr.126, C2 to C7, C12 to C15) of the
) the speed recognized by .
actual speed differ.) . . speed command again.
the inverter are different.
» The setting for the
9 » Check the setting of Pr.369 Number of encoder pulses.
number of encoder
L (Vector control)
pulses is incorrect.
» Torque shortage. » Raise the torque limit.
The speed does not The torque limit is (Refer to the torque limit for speed control on page 181.)
3 | accelerate to the operating. * Increase the capacity.
command speed. * Only P (proportional) » Speed deviation occurs under P (proportional) control when the load is
control is performed. heavy. Select Pl control.
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No. Condition

Cause

Countermeasure

Motor speed

Speed command varies.

Check that the speed command sent from the controller is correct. (Take
EMC measures.)

Set Pr.72 PWM frequency selection lower.

Set Pr.822 Speed setting filter 1 higher. (page 398)

Raise the torque limit.

unstable.

4 Torque shortage.
fluctuates. a g (Refer to the torque limit for speed control on page 181.)
. Perform easy gain tuning.
Speed control gain is not . . i
) ) Adjust Pr.820 Speed control P gain 1 and Pr.821 Speed control integral
suitable for the machine. time 1
ime 1.
Resonance occurs.
( ) Perform speed feed forward control or model adaptive speed control.
Perform easy gain tuning.
. L Speed control gain is too Set Pr.820 Speed control P gain 1 lower and Pr.821 Speed control
Hunting (vibration or ) . ) ]
i ise) high. integral time 1 higher.
acoustic noise) occurs
5 in the motor or the Perform speed feed forward control or model adaptive speed control.
machine Torque control gain is too Set Pr.824 Torque control P gain 1 (current loop proportional gain)
’ high. lower.
Motor wiring is incorrect. Check the wiring.
Acceleration/ Raise the torque limit.
5 deceleration time is Torque shortage. (Refer to the torque limit for speed control on page 181.)
different from the Perform speed feed forward control.
setting. Load inertia is too high. Set acceleration/deceleration time suitable for the load.
Speed trol qain i ¢ Perform easy gain tuning.
eed control gain is no
P ganis Adjust Pr.820 and Pr.821.
suitable for the machine. .
) . Perform speed feed forward control or model adaptive speed control.
Machine movement is -
7 Response is slow

because of the inverter's
acceleration/deceleration
time setting.

Set the optimum acceleration/deceleration time.

Rotation ripple occurs
8 | during the low-speed
operation.

High carrier frequency is
affecting the motor
rotation.

Set Pr.72 PWM frequency selection lower.

Speed control gain is too
low.

Set Pr.820 Speed control P gain 1 higher.

—— ¢ Parameters referred to ¢

Pr.3 Base frequency, Pr.19 Base frequency voltage @page 578
Pr.72 PWM frequency selection Wpage 270
Pr.80 Motor capacity, Pr.81 Number of motor poles Wpage 160

Pr.125 Terminal 2 frequency setting gain frequency, Pr.126 Terminal 4 frequency setting gain frequency Wpage 400
Pr.359 Encoder rotation direction, Pr.369 Number of encoder pulses (35 page 62

Pr.822 Speed setting filter 1 (35 page 398
Pr.824 Torque control P gain 1 (current loop proportional gain) Wpage 219
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5.3.7

Speed feed forward control and model adaptive

speed contrOI Sensorless| [Vector | _2IVIH

» Speed feed forward control or model adaptive speed control can be selected using parameter settings.
Under speed feed forward control, the motor trackability for speed command changes can be improved.
Under model adaptive speed control, the speed trackability and the response level to motor external disturbance
torque can be adjusted individually.

Pr. Name Initial value | Setting range Description
828 | Model speed control )
. 60% 0 to 1000% Set the gain for the model speed controller.

G224 | gain

877 Speed feed forward 0 Perform normal speed control.
G220 control/model adaptive 0 Perform speed feed forward control.

speed control selection 2 Model adaptive speed control becomes valid.

878 | Speed feed forward s Oto1s Set the primary delay filter for the result of the speed feed forward
G221 | filter calculated from the speed command and load inertia ratio.
879 | Speed feed forward ) o

L. 150% 0 to 400% Set a maximum limit for the speed feed forward torque.

G222 | torque limit

880 . . . N .
c114 Load inertia ratio 7-fold 0 to 200-fold | Set the load inertia ratio for the motor.

881 | Speed feed forward ) )

. 0% 0 to 1000% Set the calculation result for speed feed forward as the gain.

G223 | gain

1119 | Model speed control 9999 0 to 300 Set the gain for the model speed controller in the per-unit system.
G262 | gain (per-unit system) 9999 The Pr.828 setting is applied to the operation.

1121 | Per-unit speed control 120 Hz+1 00 400 H Set the speed at 100% when setting speed control P gain or

(o} z

G260 | reference frequency 60 Hzx2 model speed control gain in the per-unit system.

*]
*2

4‘ POINT i

When using model adaptive speed control, use the data obtained from the easy gain tuning for Pr.828 Model speed
control gain setting. Make the setting with easy gain tuning (at the same time). (Refer to page 188.)

The value for the FR-A820-03160(55K) or lower and FR-A840-01800(55K) or lower.
The value for the FR-A820-03800(75K) or higher and FR-A840-02160(75K) or higher.

(1) Speed feed forward control (Pr.877 ="1")

* When the load inertia ratio is set in Pr.880, the required torque for the set inertia is calculated according to the
acceleration and deceleration commands, and the torque is generated quickly.

* When the speed feed forward gain is 100%, the calculation result for speed feed forward is applied as is.

« If the speed command changes suddenly, the torque is increased by the speed feed forward calculation. The maximum
limit for the speed feed forward torque is set in Pr.879.

« The speed feed forward result can also be lessened with a primary delay filter in Pr.878.

[Block diagram]

Speed feed forward control

Speed command ——4
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[Pr. 879] [Pr. 878]
Speed feed Speed feed '
forward torque forward !
Load inertia ratio Speed feed limit filter E
Js forward | '
—> gain e b i - H
[Pr. 880] [Pr. 881] | |
Speed +
+ + ) 4
;Zr:i;oz > Torque control
- [Pr. 820]

Actual speed controller

Speed control
integral time 1
[Pr. 821]

Speed estimator
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REMARKS
* The speed feed forward control is enabled for the first motor.

(2) Model adaptive speed control (Pr.877 = "2", Pr.828, Pr.1119)

« The model speed of the motor is calculated, and the feedback is applied to the speed controller on the model side. Also,
this model speed is set as the command of the actual speed controller.

« Even if the driven motor is switched to the second motor while Pr.877= "1", the second motor is operated as Pr.877="0".
* Under PM sensorless vector control, this function is available when low-speed range high-torque characteristic is enabled by Pr.788
Low speed range torque characteristic selection="9999 (initial value)". (Refer to page 173.)

» The inertia ratio of Pr.880 is used when the speed controller on the model side calculates the torque current command

value.

« The torque current command of the speed controller on the model side is added to the output of the actual speed

controller, and set as the input of the iq current control.

Pr.828 is used for the speed control on the model side (P control), and first gain Pr.820 is used for the actual speed

controller.

» The model speed control gain can be set in the per-unit (pu) system in Pr.1119.

* In the per-unit system:

When "1" is set, the torque (Iq) command is 100% (rated Iq) at the 100% speed deviation.

When "10" is set, the torque (Iq) command is 10% (rated Iq) at the 10% speed deviation.
Set the 100% speed in Pr.1121 Per-unit speed control reference frequency.

[Block diagram]

Model adaptive speed control

Torque coefficient

1
1
¥
(J: [Pr.880] ||
i
1
Model speed 1 [
Speed command control gain * s i
[Pr. 828] H
Model speed :
calculation |
1
1
1
1

Speed control +

+

Torque
control

P gain 1 <
[Pr. 820] +
Actual speed controller Speed control

integral time 1
[Pr. 821]

REMARKS
» The model adaptive speed control is enabled for the first motor.

re-evaluated (raised).

(3) Combining with easy gain tuning

Speed
estimator

» Even if the driven motor is switched to the second motor while Pr.877 ="2", the second motor is operated as Pr.877 ="0".

» Under PM sensorless vector control, the notch filter is available when low-speed range high-torque characteristic is enabled by Pr.788
Low speed range torque characteristic selection="9999 (initial value)". (Refer to page 173.)

» Under model adaptive speed control, because the appropriate gain values for the model and actual loop sections are based on the
response that was set for easy gain tuning, when raising the response level, Pr.818 Easy gain tuning response level setting must be

» The following table shows the relationship between speed feed forward and model adaptive speed control, and the easy

gain tuning function.

Easy gain tuning selection (Pr.819) setting
0 1 2
The inertia ratio value calculated
. i . ) by easy gain tuning is displayed. )
Pr.880 Load inertia ratio Manual input . ) ) Manual input
Manual input is available only
during a stop.
i ) The tuning result is displayed. The tuning result is displayed.
Pr.820 Speed control P gain 1 Manual input o ) o )
Write is not available. Write is not available.
Pr.821 Speed control integral Manual input The tuning result is displayed. The tuning result is displayed.
time 1 P Write is not available. Write is not available.
Pr.828 Model speed control ) The tuning result is displayed. The tuning result is displayed.
. Manual input L . - .
gain Write is not available. Write is not available.
Pr.881 Speed feed forward gain | Manual input Manual input Manual input
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—— 4 Parameters referred to ¢

Pr.820 Speed control P gain 1, Pr.830 Speed control P gain 2 Wpage 188
Pr.821 Speed control integral time 1, Pr.831 Speed control integral time 2 @page 188

Pr.788 Low speed range torque characteristic selection U@page 173

5.3.8 Torque bias

The torque bias function can be used to make the starting torque start-up faster. At this time, the motor starting torque
can be adjusted with a contact signal or analog signal.

Initial Setting o
Pr. Name Description
value range
0 Set the torque bias amount using contact signals (X42, X43) in
Pr.841 to Pr.843.
1 Set the torque bias amount using terminal 1 in any of C16 to C19.
(When the squirrel cage rises during forward motor rotation.)
9 Set the torque bias amount using terminal 1 in any of C16 to C19.
840 (When the squirrel cage rises during reverse motor rotation.)
G230 Torque bias selection 9999 3 The torque bias amount using terminal 1 can be set automatically
in C16 to C19 and Pr.846 according to the load.
24 Torque bias command via PROFIBUS-DP communication (FR-
A8BNP) (-400% to 400%)
25 Torque bias command via PROFIBUS-DP communication (FR-

A8BNP) (-327.68% to 327.67%)
9999 No torque bias, rated torque 100%

841
Torque bias 1 600 to

Negative torque bias amount (-400% to -1%)

G231 999%
:::2 Torque bias 2 9999 112?)%;? Positive torque bias amount (0 to 400%)
843 Torque bias 3 9999 No torque bias setting
G233
844 . . O0to5s | The time until the torque starts up.
G234 Torque bias filter 9999 9999 The same operation as 0 s.
845 Torque bias operation 9999 0to5s | The time for retaining the torque of the torque bias amount.
G235 |time 9999 The same operation as 0 s.
846 Torque bias balance 9999 0to 10V | Set the voltage for the balanced load.
G236 | compensation 9999 The same operation as 0 V.
847 Fall-time torque bias 9999 0to 400% | The bias value setting in the torque command.
G237 | terminal 1 bias 9999 The same as during rising (C16, C17 (Pr.919)).
848 Fall-time torque bias 9999 0to 400% | The gain value setting in the torque command.
G238 | terminal 1 gain 9999 The same as during rising (C18, C19 (Pr.920)).

The parameters above can be set when FR-A8AP (option) is installed.

(1) Block diagram

Speed command | Speed command + ffrﬁfg + + Torque ‘KIM\
_ ® P gain control .
Speed
control PLG
integral time
0 - c
Integration cleared to 0 age
[Pr. 845] ~

Internal parameters
X42 »| [Pr. 841]

Torque bias selection 1
X43 [Pr. 842]
Torque bias selection 2 > [Pr. 843]
sD C16,C17 |[CW<=Cage|
[Pr. 919] [Pr. 826]
C18,C19 f Torque setting filter 1
[Pr.920] |CW>Cage [___[rerminal 1 Load

detector

[Pr. 840 = 0] r [Pr. 840 = 1, 2, 3]
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(2) Setting the torque bias amount using contact input (Pr.840="0", Pr.841 to Pr.843)

+ Select the torque bias amount shown in the table below using the corresponding contact signal combination.
+ To input the X42 signal, set "42" in any of Pr.178 to Pr.189 (input terminal function selection) to assign the function to
a terminal, and to input the X43 signal, set "43".

Torque bias Torque bias .
. . Torque bias amount
selection 1 (X42) selection 2 (X43)
OFF OFF 0%
ON OFF Pr.841 -400% to +400% (Setting value: 600 to 1400%)
OFF ON Pr.842 -400% to +400% (Setting value: 600 to 1400%)
ON ON Pr.843 -400% to +400% (Setting value: 600 to 1400%)

* When Pr.841=1025, the torque bias is 25%. When Pr.842=975, the torque bias is -25%. When Pr.843=925, the torque

bias is -75%.

» Changing the terminal assignment using Pr.178 to Pr.189 (input terminal function selection) may affect the other functions. Set

parameters after confirming the function of each terminal.

(3) Setting the torque bias amount using terminal 1 (Pr.840 ="1, 2", Pr.847, Pr.848)

+ Calculate the torque bias from the load input to terminal 1 as shown in the diagram below, and then apply the torque bias.

+ To set the torque bias amount with a voltage input to terminal 1, set Pr.868 Terminal 1 function assignment ="6".

* The torque bias amount (Pr.847) and gain amount (Pr.848) when descending (reverse motor rotation when the Pr.840
setting is "1", forward motor rotation when the setting is "2") can be set in a range of 0 to 400%. When Pr.847 or Pr.848
="9999", the setting is the same for both descending and ascending (C16 to C19).

Pr.840 . .
. When ascending When descending
Setting
(Forward motor rotation) (Reverse motor rotation)
Bias amount Bias amount
A
Torque command i .
terminal 1gain [~~~ ~"~""""77 FaII-tlme_
C18(Pr. 920) : torquebias | ____
l terminal 1 |
1 C17(Pr. 919) | Terminal 1 | @S C17(Pr. 919) ' Terminal 1
' Pr. 848 / Linout
1 input , meut
Torque command /: Voltage for Fall-time ! Voltage for
terminal 1 bias X max. load torque bias X max. load
C16(Pr. 919) Voltage for  C19(Pr. 920) terminal 1 Voltage for C19(Pr. 920)
balanced load gain balanced load
Pr. 846 Pr. 847 Pr. 846
(Reverse motor rotation) (Forward motor rotation)
Bias amount Bias amount
A
Voltage for fa”‘“mb? Voltage for
Torque command| ~ Palanced load orque bias | pajanced load
terminal 1 bias Pr. 846 \/oltage for terminal 1 Pr. 846 Voltage for
C16(Pr. 919 ! max. load bias | max. load
2 (Pr. 919) \ C19(Pr. 920) Pr. 847 X C19(Pr. 920)
X Terminal 1 ::all—timt()a_ | Termin;I 1
1 input orque bias ! input
C17(Pr. 919) : terminal 1 1 inpu
Torque command l gain
terminal 1gain |~~~ "7 Pr. 848
C18(Pr. 920)

* Input 0 to 10 V (torque command) to the terminal 1 that is used for the torque bias function. Any negative input voltage is regarded as 0

V.
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(4) Setting the torque bias amount automatically using terminal 1 (Pr.840="3", Pr.846)

» The settings of C16 Terminal 1 bias command (torque/magnetic flux), C17 Terminal 1 bias (torque/magnetic flux),
C18 Terminal 1 gain command (torque/magnetic flux), C19 Terminal 1 gain (torque/magnetic flux) and Pr.846

Torque bias balance compensation can be set automatically according to the load.
+ To set the torque bias amount with a voltage input to terminal 1, set Pr.868 Terminal 1 function assignment="6".
» Set the terminal 1 to accept inputs of load detection voltage, set "3" in Pr.840 Torque bias selection, and adjust the

parameter settings following the procedures below.
Setting C16, C17 (Pr.919)

Drive with no load

Setting C18, C19 (Pr.920)

When the speed
stabilizes, read C16,
C17 (Pr.919)

Press | SET

(C16, C17 (Pr.919)
setting completed)

Drive under the
maximum load

Setting Pr.846

When the speed
stabilizes, read C18,
C19 (Pr.920)

Press | SET

(C18, C19 (Pr.920)
setting completed)

Drive with a balanced
load

Read Pr.846

Press .
—

The torque balance
compensation for
power driving is

The load input at no
load is set as the
terminal 1 bias, and a
terminal 1 bias
command is
automatically set
according to the load.

The load input at the
maximum load is set
as the terminal 1 gain,
and a terminal 1 gain
command is
automatically set
according to the load.

The load input at a
balanced load is
automatically set as a
torque bias balance
compensation for

completed.

REMARKS
» To perform a torque bias operation after the automatic setting is completed, set Pr.840 to "1" or "2".

(5) Torque bias command via PROFIBUS-DP communication (Pr.840 = "24 or 25")

power drive.

* A torque bias command value can be set using the FR-ASNP (PROFIBUS-DP communication).

Pr.840 5 . . Setting
. Torque bias command input Setting range .
setting increments

o4 Torque bias command by the buffer 600 to 1400 19
memory of PROFIBUS (REF1 to 7) (-400% to 400%) °

Torque bias command by the buffer -32768 to 32767 (complement of 2)

25 0.01%
memory of PROFIBUS (REF1 to 7) (-327.68% to 327.67%)

REMARKS
» For the details of FR-A8NP setting, refer to the Instruction Manual of FR-A8NP.
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(6) Torque bias operation (Pr.844, Pr.845)

» The torque start-up can be made slower by setting Pr.844 Torque bias filter # "9999". The torque start-up operation at
this time is the time constant of the primary delay filter.

+ Set the time for continuing the output torque simply by using the command value for the torque bias in Pr.845 Torque
bias operation time.

Speed

Torque bias / ! :
o 7" |
Torque bias filter { Pr.844:
primary delay time .
[/

constant

Output torque

1

1

' |

Time when torque is ;Pr. 845
generated by |

torque bias setting |

Pre-excitation LX *1 i
Start signal

*1  When pre-excitation is not performed, the torque bias functions at the same time as the start signal.

REMARKS
* When torque bias is enabled and Pr.868 ="6", terminal 1 operates as a torque command instead of a frequency setting auxiliary. When

override compensation is selected using Pr.73 Analog input selection and terminal 1 is the main speed, no main speed (main
speed=(0Hz) is set.

» Changing the terminal assignment using Pr.178 to Pr.189 (input terminal function selection) may affect the other functions. Set
parameters after confirming the function of each terminal.

—— ¢ Parameters referred to ¢
Pr.73 Analog input selection (3 page 391

Pr.178 to Pr.189 (input terminal function selection) (& page 416

C16 to C19 (Pr.919, Pr.920) (torque setting voltage (current) bias/gain) (35 page 406
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5.3.9 Avoiding motor overrunning

I Motor overrunning due to excessive load torque or an error in the setting of the number of encoder pulses can be

avoided.
Pr. Name Initial value | Setting range Description
Speed deviation Set the speed deviation fexcess detection frequency (difference

285 excess detection 9999 0to 30 Hz between the actual rotation speed and speed command value)

H416 . at which the protective function (E.OSD) activates.
requency - 9999 No speed deviation excess
853 2 Speed deviation time 1s 016100 s Set the time from when the speed deviation excess state is
H417 P entered to when the protective function (E.OSD) activates.
873 2
H415 Speed limit 20 Hz 0 to 400 Hz Set the frequency limit with the set frequency + Pr.873 value.
. t the ti ired to shut off output due to decelerati

690 Deceleration check 010 3600 s Set the time required ‘o 5 u off output due to deceleration

H881 ti 1s check after the start signal is OFF.
ime 9999 No deceleration check

1  This is the overspeed detection frequency under encoder feedback control. (Refer to page 603.)
*2  These parameters are available when FR-A8AP (option) is installed.

(1) Speed deviation excess detection (Pr.285, Pr.853)

+ A trip can be set for when the deviation between the set frequency and actual rotation speed is large, such as when the
load torque is excessive.
* When the difference (absolute value) between the speed command value and actual rotation speed in speed control
under vector control is equal to higher than the setting value in Pr.285 Speed deviation excess detection frequency for
a continuous time equal to or longer than the setting value in Pr.853 Speed deviation time, Speed deviation excess
detection (E.OSD) activates to shut off the inverter output.

(2) Speed limit (Pr.873)

Frequency
(Hz)

Fault output
(ALM)

—+-—— Set frequency

N Pr.285
| Actual speed

Time

ON

A

Speed deviation
excessive fault activated
(E. OSD)

This function prevents overrunning even when the setting value for the number of encoder pulses and the value of the

actual number of pulses are different. When the setting value for the number of encoder pulses is lower than the actual
number of pulses, because the motor may increase speed, the output frequency is limited with the frequency of (set
frequency + Pr.873).

Actual speed
at error occurrence

Set speed + Pr. 873 value x

}7 Value of Pr. 873

AN

Set speed

Speed during
normal operation
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REMARKS

* When the automatic restart after instantaneous power failure function is selected (Pr.57 Restart coasting time = "9999") and the
setting value for the number of encoder pulses is lower than the actual number of pulses, the output speed is limited with the
synchronous speed of the value of Pr.1 Maximum frequency + Pr.873.

* When a regenerative driving torque limit is applied and the speed limit function activates, the output torque may drop suddenly. Also,
when the speed limit function activates during pre-excitation operation, output phase loss (E.LF) may occur.

If the setting for the number of encoder pulses is confirmed as correct, it is recommended that Pr.873 be set to the maximum value (400
Hz).

« Even if the set frequency is lowered after inverter operation, the speed limit value is not lowered. During deceleration, the speed is

limited at frequency command value + Pr.873.

(3) Deceleration check (Pr.690)

» When performing a deceleration stop on the motor, accidental acceleration can cause the inverter to trip. This can prevent
a malfunction due to an incorrect encoder pulse setting, when the motor has stopped.

* When the difference between the actual motor speed and the speed command value exceeds 2 Hz after the start
signal (STF, STR) is OFF, the deceleration check will start.

« If the motor has not decelerated in the time period between the start signal (STF, STR) OFF and the Pr.690 setting, the
protective function (E.OSD) is activated to trip the inverter.

Motor speed Motor coasting

Pr.690

Start signal
(STF, STR) = ON
Fault output
(ALM) ON
1

* The deceleration check is enabled in the speed control of the vector control.
« If the protective function (E.OSD) operates due to deceleration check, check whether the Pr.369 Number of encoder pulses setting is
correct.

¢ Parameters referred to ¢
Pr.285 Overspeed detection frequency GE?page 603

Pr.369 Number of encoder pulses (35 page 68
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5. 3 . 1 0 Notch filter sesvisiVectsd 2ME

The response level of speed control in the resonance frequency band of mechanical systems can be lowered to avoid
mechanical resonance.

. Setting .
Pr. Name Initial value Description
range
1003 Notch filter f 0 0 No notch filter
r fr n
G601 otch Hifter irequency 810 1250 Hz | Set the frequency for the center of gain attenuation.
1004 )
Notch filter depth 0 Oto3 0 (Deep) — 3 (Shallow)
G602
1005 Notch filter width 0 Oto3 O(N ) — 3 (Wide)
0 arrow) — ide
G603
. Pr.1003
Gain
A Notch filter frequency
0dB . > Frequency
! Pr.1005
! Notch filter width
PrA004 [------======mmmmmmmm o
Notch filter depth

(1) Pr.1003 Notch filter frequency

» This sets the frequency for the center when attenuating the gain. If the mechanical resonance frequency is unknown,
lower the notch frequency in order from the highest. The point where the resonance is smallest is the optimum setting for
the notch frequency.

« The mechanical characteristics can be assessed in advance with a machine analyzer that uses FR Configurator2. This
enables the required notch frequency to be determined.

(2) Pr.1004 Notch filter depth

« A deeper notch depth has a greater effect in reducing mechanical resonance, but because the phase delay is larger,
vibration may increase. Adjust by starting from the shallowest value.

Setting 3 2 1 0
Depth Shallow - «— Deep
Gain -4dB -8dB -14dB -40dB

(3) Pr.1005 Notch filter width

+ This sets the width of the frequency to which to apply the notch filter. The setting can be adjusted according to the width
of the frequency range to be excluded.
« If the width is too wide, the response level of speed control will drop, and the system may become unstable.

« If a value higher than 500 Hz is set in Pr.1003 while the response speed is normal (Pr.800 = any of "0 to 5 and 9 to 14"), the inverter
operates at 500 Hz.

¢ Parameters referred to ¢

Pr.788 Low speed range torque characteristic selection (35 page 173
Pr.800 Control method selection (3 page 160
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5.4 Torque control under Real sensorless
vector control and vector control

Refer
Purpose Parameter to set
to page

T lection the t d P.D400 to P.D402,

o selection the forque command source Torque command ° Pr.803 to Pr.806 211
and to set the torque command value P.G210
To prevent the motor from overspeeding Speed limit P.H410 to P.H412 | Pr.807 to Pr.809 213
To raise precision of torque control Torque control gain P.G213, P.G214, Pr.824, Pr.825, 219

P q adjustment P.G313, P.G314 | Pr.834, Pr.835

To stabilize torque detection signal Torque detection filter P.G216, P.G316 Pr.827, Pr.837 248

5.4.1 Torque control

» Under torque control, the operation is controlled to output the commanded torque.

+ Motor rotation speed is steady when the motor output torque and load torque are balanced.
Thus, motor speed during torque control is determined by the load.

* Under torque control, motor speed accelerates so motor output torque does not exceed motor load. In order to
prevent the motor from overspeeding, set a speed limit. (Speed control is performed instead of torque control during
speed limit.)

+ If speed limit is not set, speed limit value setting is regarded as 0 Hz and torque control is not enabled.

(1) Block diagram

Torque command Constant power range
X torque characteristic selection
Terminal 1 bias [C16,C17 (Pr. 919)] source selection a

Torminal 1 Z Terminal 1 gain [C18,C19 (Pr. 920)] [Pr. 804] [Pr. 803)
erminal H
[Pr. 868 = 3, 4] S ~— | |:\

RT
Pr. 826 # 9999
Torque [ ] [Pr. 826]

setting
filter [Pr. 74]

[Pr. 826 = 9999

Pr. 836 # 9999
RTI 99991 [Pr. 836]

[Pr. 836 = 9999] " 74

Parameter O
[Pr. 805, Pr. 806]

CC-Link/PROFIBUS-DP o
(FR-ABNC/FR-ABNCE/FR-ABNP)

16bit digital input o-
(FR-ABAX)

Actual speed or estimated speed

< Speed limit value N RT Torque control .
—_————————————¢—> P gain 1 »( )—Q—@—» Encoder
4 [Pr. 824] I+
Torque control
integral time 1

v

[Pr. 825]
RT Torque control .
- ——»| Pgain2
[Pr. 834] +

Torque control
integral time 2
[Pr. 835]

v

Torque detection filter

Actual speed or estimated speed RT
+ =Speed limit value [Speed control [Pr. 827]
_—— (proportional |-
Speed . RT [Pr. 837]

control) -
limit value

Vector control
Motor Encoder Speed detection filter

[Pr. 800 = 1]
Real sensorless RT
vector control Speed [Pr. 823]
[Pr. 800 = 11] estimation
RT

_———[Pr. 833]
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Speed limit Analog input offset |

adjustment Il
AU Terminal 2 bias [C2, C3 (Pr. 902)] [Pr.849] ‘lmm——m——e !
Terminal 2 O—K IZ Terminal 2 gain [Pr. 125, C4 (Pr. 903)]@ rnaiog :
Terminal 4 bias [C5, C6 (Pr. 904)] inpl{t :
Terminal 4 ﬂ_@Terminﬁga_in [Pr. 126, C7(Pr. 905)] s[el:’lic_t,.g; :
[Pr. 858 = 0] |
|
I
I

Terminal 1 O—K
[Pr. 868 = 0]
#J ,'R\T[Pr. 822 # 9999] e

Maximum/minimum
setting

o Z yAR Ny : )

[Pr.2] o y

[Pr.7] [Pr.8]

* When [Pr. 807 =2] and [Pr. 1 Maximum
frequency] is the speed limit,

acceleration/deceleration processing is not
performed.

Acceleration/deceleration processing
S —

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
:
I
: Speed |« [Pr. 822]
| settin Pr. 74
| fter [Pr. 822 = 9999] t ]
I
: RT [Pr. 832 # 9999] [Pr. 832]
I
! [Pr. 832 = 9999 *" 74l
! RL O—————— Multi-speed P a) " Speed limt selection
: RMO——— | selection [Pr. 807 =0]
H [Pr.4 to 6, ~
\ RHO——— 24to027, [Pr. 807 = 1]
: REXO—— | 232t0239]
| [Pr. 807 = 2]
| Option O
: Operation O
: panel
: Parameter
|[Pr. 808, Pr. 809]
: Maximum Terminal 1 input 0 to 10V Re¥erse
: frequency F d
: [Pr.1] Terminal 1 input -10 to OV ,o?;‘ﬁﬁﬁ
| Terminal 1 bias [C12,C13(Pr. 917)] F q
: Terminal 1 @ Terminal 1 gain [C14,C15(Pr. 918)] Terminal 1 input 0to 10V__ il
: [Pr. 868 = 5] =] Reverse|
: - RT[Pr. 822 # 9999] Terminal 1 input-10 to OV rotation
! S:tzzg [Pr. 822]
‘ Pr.74
! fiter (Pr. 822 =9909] " ¥
I
I RT [Pr. 832 #
! [Pr. 8327 99991 |p, g32]
! [Pr. 832 = g999] /" 74]
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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(2) Operation transition

Speed limit value is

increased up to preset value

according to the Pr.7

Acceleration time setting. /— Speed limit value Speed limit value is decreased

_________________ down to zero according to the Pr.8
\ /7 \\ Deceleration time setting.
/

Speed 4 Torque control i \—

Startsignal — | | ;

: Output torque is provided
i o | according to the terminal 1
Output torque Speed control is peformed during speed setting.

limit. (Thus, torque according to the
commanded is not developed.)

 If the setting value of Pr.7 and Pr.8 is "0", turning OFF the start signal enables speed control, and the output torque is
controlled by the torque limit value.

1
:4— Speed limit value

Speed 4/ M

Torque control 1 !
|

>

Speed control

! (speed limit)
Start signal ! ‘ :
| | . Output torque is provided
i according to the terminal 1
<« i
Output torque ! [__setting.
Limit at the torque limit value
Item Description

External operation STF, STR signal

Start signal . 0 0
PU operation or on the operation panel or FR-PU07.

Torque command Selects the torque command input method and inputs the torque command.

Speed limit Selects the speed limit input method and inputs a speed limit value.
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(3) Operation example (when Pr.804="0")

Torque control is possible when actual rotation speed does not exceed the speed limit value.

When the actual speed reaches or exceeds the speed limit value, speed limit is activated, torque control is stopped and speed
control (proportional control) is performed.

The following diagram indicates operation relative to analog input command from the terminal 1.

Speed
1 f Speed limit value
Speed\f;
STF
(Forward
rotation
e Sheedimit  Torque oontrol operation | Specqimit  Tordue Speedumi
(Speed control) (Speed control) operation (Speed control)
oL ON ON ON

*When the speed limit activates, torque according to the commanded is not developed.

1) At STF signal ON, the speed limit value is raised in accordance with the setting of Pr.7.

2) Speed control is performed when the actual speed exceeds the speed limit value.

3) At STF signal OFF, the speed limit value is lowered in accordance with the setting of Pr.8.

4) Under torque control, the actual operation speed is a constant speed when the torque command and load torque are
balanced.

5) The direction of motor torque generation is determined by a combination of the input torque command polarity and
the start signal, as given in the following table.

Polarity of torque Torque generation direction
command STF signal ON STR signal ON
Forward direction (forward power driving / Reverse direction (forward regenerative
+ torque command . . - L
reverse regenerative driving) driving / reverse power driving)
Reverse direction (forward regenerative Forward direction (forward power driving /
- torque command - - . -
driving / reverse power driving) reverse regenerative driving)

REMARKS

» Once the speed limit is activated, speed control is performed and internal torque limit (Pr.22 Torque limit level) is enabled. (Initial
value) In this case, it may not be possible to return to torque control.

Torque limit should be external torque limit (terminals 1 and 4). (Refer to page 181.)

» Under torque control, the undervoltage avoidance function (Pr.261="11" or "12"), which is one of the power failure deceleration stop
function, is invalid.

When Pr.261="11 (12)", the operation is performed in the same manner as if Pr.261="1 (2)".

» Under torque control, perform linear acceleration/deceleration (Pr.29="0 (initial value)"). The inverter's protective function may operate
for non-linear acceleration/deceleration patterns. (Refer to page 283.)

« Performing pre-excitation (LX signal and X13 signal) under torque control (Real sensorless vector control) may start the motor running
at a low speed even when the start command (STF or STR) is not input The motor may run also at a low speed when the speed limit
value=0 with a start command input. It must be confirmed that the motor running will not cause any safety problem before performing
pre-excitation.
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5.4.2 Setting procedure of Real sensorless vector

control (torque control)

Perform secure wiring.
(Refer to page 33.)

¥

Make the motor setting. (Pr.71)
(Refer to page 424.)
Set "0 (standard motor)" or "1 (constant-torque motor)" in Pr.71 Applied
‘ motor.
Set the motor overheat protection. (Pr.9)
(Refer to page 322.)

‘ Set the rated motor current (A) in Pr.9 Electronic thermal O/L relay.

Set the motor capacity and the number of motor poles.
(Pr.80, Pr.81) (Refer to page 160.)
Set the motor capacity (kW) in Pr.80 Motor capacity, and set the
number of motor poles in Pr.81 Number of motor poles. (V/F control
is performed when the setting is "9999" (initial value).)
Set the rated motor voltage and frequency.
(Pr.83, Pr.84) (Refer to page 428)

Set the rated motor voltage (V) in Pr.83 Rated motor voltage, and set the
rated motor frequency (Hz) in Pr.84 Rated motor frequency

Select the control method. (Pr.800) (Refer to page 160)
Enable torque control by setting Pr.800 Control method selection="11"

(torque control) or "12" (speed/torque switch) and torque control becomes
valid.

Set the torque command. (Pr.804)
(Refer to page 211.)

¥

Set the speed limit. (Pr.807)
(Refer to page 213.)

Perform offline auto tuning. (Pr.96)
(Refer to page 428.)

¥

Test run

As required
+ Select online auto tuning. (Pr.95) (Refer to page 445.)
+ Adjusting the torque control gain manually (Refer to page 219)

REMARKS

During Real sensorless vector control, offline auto tuning must be performed properly before starting operations.

The carrier frequency is limited during Real sensorless vector control. (Refer to page 270.)

Torque control cannot be performed for low-speed regenerative driving and low-speed light load. Vector control must be selected.
Performing pre-excitation (LX signal and X13 signal) under torque control may start the motor running at a low speed even when the
start signal (STF or STR) is not input. The motor may run also at a low speed when the speed limit value = 0 with a start command
input. It must be confirmed that the motor running will not cause any safety problem before performing pre-excitation.

Switching between the forward rotation command (STF) and reverse rotation command (STR) must not be performed during operations
under torque control. Otherwise, an overcurrent trip (E.OC[]) or opposite rotation deceleration fault (E.11) will occur.

When performing continuous operations under Real sensorless vector control in FR-A820-00250(3.7K) or lower or FR-A840-
00126(3.7K) or lower, the speed fluctuation increases at 20 Hz or less, and in the low-speed range of less than 1 Hz, there may be
torque shortage. In such case, make a stop once and start again to improve the operating condition.

If starting may occur while the motor is coasting under Real sensorless vector control, the frequency search must be set for the
automatic restart after instantaneous power failure function (Pr.57="9999", Pr.162="10").

When Real sensorless vector control is applied, not enough torque may be provided in the ultra low-speed range of about 2 Hz or lower.
Generally, the speed control range is as follows.

For power driving, 1:200 (2, 4 or 6 poles) (available at 0.3 Hz or higher when the rating is 60 Hz), 1:30 (8 or 10 poles) (available at 2 Hz
or higher when the rating is 60 Hz).

For regenerative driving, 1:12 (2 to 10 poles) (available at 5 Hz or higher when the rating is 60 Hz).
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Setting procedure for vector control (torque
control)

Perform secure wiring.
(Refer to page 65.)

Install FR-A8AP (option).

Set motor and encoder.

(Pr.71, Pr.359, Pr.369)
Set Pr.71 Applied motor, Pr.359 Encoder rotation direction or Pr.369
Number of encoder pulses according to the motor and encoder used.
(Refer to page 68.)
Set the overheat protection of the motor. (Pr.9)

(Refer to page 322.)
Set the rated motor current (A) in Pr.9 Electronic thermal O/L relay.

When using the SF-V5RU or a motor equipped with a thermal sensor, set
Pr.9 = "0A".
Set the motor capacity and the number of motor poles.

(Pr.80, Pr.81) (Refer to page 160.)
Set the motor capacity (kW) in Pr.80 Motor capacity, and set the
number of motor poles in Pr.81 Number of motor poles. (V/F control
is performed when the setting is "9999" (initial value).)
Set the rated motor voltage and frequency.

(Pr.83, Pr.84) (Refer to page 68)

Set the rated motor voltage (V) in Pr.83 Rated motor voltage, and set the
rated motor frequency (Hz) in Pr.84 Rated motor frequency.

Select the control method. (Pr.800) (Refer to page 160)
Select Pr.800 Control method selection="1 (torque control)", "2(speed/
torque switch)",
or "5(position torque switch)" to enable torque control.
Set the torque command. (Pr.804)
(Refer to page 211.)

Set the speed limit. (Pr.807)
(Refer to page 213.)

¥

Test run

As required

» Perform offline auto tuning. (Pr.96) (Refer to page 428)
» Select online auto tuning. (Pr.95) (Refer to page 445.)
» Adjusting the torque control gain manually (Refer to page 219)

REMARKS
» The carrier frequency is limited during vector control. (Refer to page 271.)
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5.4.4 Torque command

l For torque control, the torque command source can be selected.

Initial | Setting .
Pr. Name Description
value | range
Constant motor output
Constant power range 0 .
803 . command In the torque command setting, select torque
torque characteristic 0
G210 i Constant torque command for the constant output area.
selection 1
command
0 Torque command based on the analog input to the
terminal 1 Speed limit by Pr.807
1 Torque command (-400% to 400%) by the setting
parameter setting (Pr.805 or Pr.806)
Torque command via CC-Link communication (FR-
3 A8NC/FR-A8BNCE) Speed limit by Pr.808
804 Torque command source 0 Torque command via PROFIBUS-DR or Pr.809 setting
D400 | selection communication (FR-A8NP)
N Speed limit by Pr.807
4 12/16-bit digital input (FR-A8AX) )
setting
5 Torque command via CC-Link communication (FR- | Speed limit by Pr.808
A8NC/FR-A8BNCE) or Pr.809 setting
6 Torque command via PROFIBUS-DR Speed limit by Pr.807
communication (FR-A8NP) setting
805 Torque command value 1000% 600 to | Writes the torque command value in RAM. Regards 1000% as 0%, and set
D401 | (RAM) | 1400% torque command by an offset of 1000%.
806 Torque command value 1000% 600 to | Writes the torque command value in RAM and EEPROM. Regards 1000%
D402 | (RAM,EEPROM) °| 1400% | as 0%, and set torque command by an offset of 1000%.
Select whether to reverse the torque command
1114 | Torque command reverse 0 Not reversed i 9 :
D403 | selection 1 polarity or not when the reverse rotation
1 Reversed command (STR) is turned ON.
(1) Control block diagram
[Pr. 804] Torque command Speed

source selection

Analog input value
Parameter [Pr. 805, Pr. 806] —:2:5.6.
16-bit digital input 4
(FR-A8AX)

Speed limit input —+>

estimated <Speed limit value

Speed
estimated = Speed limit value

+
Torque control <@—>

E Speed control
——|(proportional control)

value

Real sensorless vector control

1
Speed estimator E
i

Vector control

(2) Torque command by analog input (terminal 1) (Pr.804="0 (initial value)")

» Torque commands are given using voltage (current) input to the terminal 1.
» Set Pr.868 Terminal 1 function assignment="3, 4" to use the terminal 1 for torque command inputs.
« Torque commands given using analog inputs can be calibrated by calibration parameters C16 (Pr.919) to C19 (Pr.920)

(Refer to page 406.)

Torque command
150%

L »

-100%
(-10V)

100% Terminal 1
(+10V)  analog input

-150%
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(3) Torque command by parameter (Pr.804="1")

» Torque command values can be set by setting Pr.805 Torque command value (RAM) and Pr.806 Torque command
value (RAM,EEPROM).

* For Pr.805 or Pr.806, regard 1000% as 0%, and set torque command by offset from 1000%.
The following diagram shows relation between the Pr.805 or Pr.806 setting and the actual torque command value.

+ To change torque command value frequently, write in Pr.805. If values are written in Pr.806 frequently, EEPROM life is
shortened.

* When FR-A8NCE (CC-Link IE Field communication option) is mounted, torque command from FR-A8NCE is enabled.

Torque command value
A

400% - ---==---====-~ :
. Pr.805, Pr.806
600% | settings
! 1000% 1400%
| Torque command value
] -400% =Pr.805(or Pr.806)-1000%

REMARKS

* When the torque command is set by Pr.805 (RAM), powering OFF the inverter will erase the changed parameter value. Therefore,the
parameter set value will be the one saved by Pr.806 (EEPROM) when the power is turned back on.
« If providing torque command by parameter setting, set the speed limit value properly to prevent overspeeding. (Refer to page 213.)

(4) Torque command via CC-Link communication or PROFIBUS-DR communication (Pr.804="3, 5, or 6")

» Torque command values can be set via FR-ASNC (CC-Link communication option), FR-ASBNCE (CC-Link IE Field
communication option), or FR-ASNP (PROFIBUS-DR communication option).

* When Pr.804="3 or 5", Pr.807 Speed limit selection is disabled and Pr.808 Forward rotation speed limit/speed limit
and Pr.809 Reverse rotation speed limit/reverse-side speed limit are enabled for speed limit.

» For the FR-A8NC, Pr.807 is enabled when the extended cyclic setting of CC-Link communication is four times or eight
times. For the FR-A8NCE, Pr.807 is always enabled.

Pr.804 Torque command input . Setting
. Setting range .
setting FR-ASNC FR-ASNCE FR-ASNP increments
1 Torque command by | Same operation as Torque command by
Pr.805, Pr.806+1 the setting value "3" Pr.805, Pr.806+1
Torque command by Pr.805, Pr.8061
Torque command by | 600 to 1400 (-400% to 400%) 1%
Torque command by | Torque command by
3 . . the buffer memory of
remote register remote register
PROFIBUS-DP
(RWw1 or RWwC) (RWw2 or RWw3)
(REF1to 7)

Torque command by Pr.805, Pr.806:1

Torque command by
Torque command by | Torque command by

> te regist te regist the buffer memory of | 768 to 32767 (complement of 2)
remote register remote register - (o} complement o
9 9 PROFIBUS-DP P 0.01%
(RWw1 or RWwC) (RWw2 or RWw3) (-327.68% to 327.67%)+2
(REF1to 7)
6 Torque command by | Same operation as Torque command by
Pr.805, Pr.806+1 setting value "5" Pr.805, Pr.806+1

1 Can also be set from operation panel or parameter unit.
*2  Setting range if set by operation panel or parameter unit is "673 to 1327 (-327% to 327%)"; setting increment is 1%.

I » For the details of FR-A8BNC, FR-A8NCE, FR-A8NP setting, refer to the Instruction Manual for the respective communication options.

(5) Torque command by 16-bit digital input (Pr.804="4")
» Execute torque command by 12-bit or 16-bit digital input using FR-A8AX (plug-in option).

I » For the details of FR-A8AX setting, refer to the Instruction Manual of FR-A8AX.
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(6) Modifying the torque characteristics in the constant output area (Pr.803)

* Because of the motor characteristics, torque is reduced at base frequency or higher. To generate a certain amount of

torque at base frequency or higher, use Pr.803 Constant power range torque characteristic selection="1 or 11".
» Under torque control, the torque generated in the low-speed range is constant regardless of Pr.803 setting.

Torque characteristic in the

Pr.803 settin
s constant output range

0 (initial value), 10 | Constant motor output

1, 11 Constant torque

Torque
A

Constant torque range

Constant power range

Pr. 803 =1, 11:
constant torque command

Pr. 803 =0, 10:
constant power command
(torque reduction)

Base speed

(7) Reverse selection of the torque command (Pr.1114)

» Speed

» Whether the torque command polarity is reversed or not when the reverse rotation command (STR) is turned ON can be

selected using Pr.1114 Torque command reverse

selection.

Torque command polarity at STR

Pr.1114 setti
f S signal ON (sign)

0 Not reversed

1 (initial value) Reversed

¢ Parameters referred to ¢

Pr.868 Terminal 1 function assignment (UFpage 395

Calibration parameter C16 (Pr.919) to C19 (Pr.920) (terminal 1 bias, gain torque) (35 page 406

5.4.5

Speed limit

When operating under torque control, motor overspeeding may occur if the load torque drops to a value less than the
torque command value, etc. Set the speed limit value to prevent overspeeding.
If the actual speed exceeds the speed limit value, the control method switches from torque control to speed control,

preventing overspeeding.

Initial value Setting e
Pr. Name M CA e Description
0 Uses the speed command during speed control as the speed
limit.
807 1 Sets speed limits for forward and reverse directions
H410 Speed limit selection 0 individually by using Pr.808 and Pr.809.
Forward/reverse rotation speed limit.
2 Applies speed limit by analog voltage input to the terminal 1.
Speed limit for forward/reverse side is switched by its polarity.
808 Forward rotation speed limit/ . o
Lo 60Hz | 50Hz | 0to 400 Hz | Sets the forward side speed limit.
H411 speed limit
809 Reverse rotation speed limit/ 9999 0to 400 Hz | Sets the reverse side speed limit.
H412 | reverse-side speed limit 9999 Pr.808 setting value is effective.
9999 Speed limit mode 1
0 Speed limit mode 2
1113 . . 1 Speed limit mode 3
Speed limit method selection 0 —
H414 2 Speed limit mode 4
10 X93-OFF: Speed limit mode 3
X93-ON: Speed limit mode 4
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(1) Speed limit method selection (Pr.1113)

Pr.1113 setting Speed limit method Speed limit value
Forward rotation speed limit
Pr.807=0: Speed commend under speed control
Pr.807=1: Pr.808
Pr.807=2: Analog input at analog input of 0 to 10 V
9999 Speed limit mode 1 Ffr.1 at analt.)g.input of-10to 0V
Reverse rotation speed limit
Pr.807=0: Speed commend under speed control
Pr.807=1: Pr.809 (Pr.808 when Pr.809="9999")
Pr.807=2: Pr.1 at analog input of 0 to 10 V
Analog input at analog input of -10 to 0 V
0 (initial value) Speed limit mode 2 Speed limit
1 Speed limit mode 3 Pr.807=0 or 2: Speed commend under speed control
Pr.807=1: Pr.808
2 Speed limit mode 4 Reverse-side speed limit
Pr.809 (Pr.808 when Pr.809="9999")
L ) X93-OFF: Speed limit mode 3
10 Switching by external terminals .
X93-ON: Speed limit mode 4

(2) Control block diagram (Speed limit mode 1)

Speed estimated value < speed limit value
Torque command

Torque control @—>

Pr. 807 Speed limit selection

Same method 0
as speed command input

Parameter(Pr. 808, Pr. 809) L

Forward/reverse rotation _2
speed limit

Speed control

_—"""|(proportional control)

- |Speed estimated value = speed limit value E
Speed estimator !

}
| Real sensorless vector control
1

Vector control

(3) Using the speed command during speed control (Pr.1113="9999", Pr.807="0").

» Speed limit is set by the same method as speed setting during speed control. (Speed setting by PU (FR-DU08/FR-PUOQ7),
multi-speed setting, plug-in option, etc.)

« At turn-ON of the start signal, the speed limit is raised from 0 Hz in accordance with the Pr.7 Acceleration time. At turn-
OFF of the start signal, the speed limit is lowered from the speed at that point to the Pr.10 DC injection brake operation
frequency in accordance with the Pr.8 Deceleration time. Then the motor is stopped.

The speed setting

Speed value is the speed
Forward rotation limit value.
, Pr7  Pr8
> ! ;
Speed setting |- --t---- h :<—>I
value during :\

>

Time

E

L
speed control )

Torque controllable

' range
Reverse rotation
STF(STR) ON OFF

REMARKS

» The second and third acceleration/deceleration time can be set.

* When the speed limit command is larger than the Pr.1 Maximum frequency setting value, speed limit value becomes the Pr.1 setting
value. When the speed limit command is smaller than Pr.2 Minimum frequency setting value, speed limit value becomes the Pr.2
setting value. Also when the speed limit command is smaller than the Pr.13 Starting frequency, the speed limit value becomes 0 Hz.

» To perform speed limit by analog input, calibrate analog input terminals 1, 2 and 4. (Refer to page 400.)

» To use analog inputs to perform speed control, turn the external signals (RH, RM, RL) OFF. If any of the external signals (RH, RM, RL)

are ON, speed limit by multi-speed is enabled.
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(4) Setting separately for forward and reverse rotation (Pr.1113="9999", Pr.807="1", Pr.808, Pr.809)

+ Set the speed limit by Pr.808 Forward rotation speed limit/speed limit for forward rotation, and by Pr.809 Reverse
rotation speed limit/reverse-side speed limit for reverse rotation.
» When Pr.809="9999(initial value)", speed limit is determined by the setting value of Pr.808 for both forward and reverse

Forward rotation

rotations.
Speed
A Torque controllable range
Forward rotation
Speed limit --- 7 ----Pr.808
Speed limit
< 150 150 >
Output torque 0
(%) Speed limit
Speed limit --- ----Pr.809

A4

Reverse rotation

A

A

Reverse rotation

STF(STR) oN

(5) Forward/reverse rotation speed limit using analog input (Pr.1113="9999", Pr.807="2")

» When performing speed limit by analog inputs to terminal 1, speed limit can be switched between forward and reverse

rotation by its voltage polarity.

* When Pr.868 Terminal 1 function assignment="5", forward/reverse speed limit is enabled.
« If 0 to 10 V is input, forward rotation speed limit is applied. Reverse rotation speed limit at this time is the value of Pr.1

Maximum frequency.
» 1f -10 to 0 V is input, reverse rotation speed limit is applied. Forward rotation speed limit at this time is the value of Pr.1.
» Upper speed limit is the value of Pr.1 for both forward and reverse rotations.

®\When terminal 1 input is "-10 to OV"

Torque controllable range

Speed

4

3

Forward rotation

N

190 0 150, Output torque (%)
******** Terminal 1 input
Reverse rotation
v
Speed Torque controllable range
A /
PrAf--- i
The forward rotation
speed limit
R limit
3 : Time
Terminal 1 input | - - - LoD ‘ /
(-10 to OV) 3 Pr7 ! 3<P—r>8\
The reverse ! : ! '
rotation speed ! !
limit ! !
Start signal_OFF| ON

Terminal 1 input (0 to 10V)

®\When terminal 1 input is "0 to 10V"

Speed
A

Forward rotation

150

Terminal 1
input

pal

Torque controllable range

Speed
A

The forward rotation speed 1

|, Reverse rotation

Torque controllable range

» Output
torque (%)

Pra |-

The reverse rotation
speed limit

Start signal_OFF

I » To perform speed limit by using the terminal 1, calibrate the terminal 1. (Refer to page 400.)
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(6) Speed limit mode 2 (Pr.1113="0", initial value)

+ Following the polarity change in the torque command, the polarity of the speed limit value changes. This prevents the
speed from increasing in the torque polarity direction. (When the torque command is 0, the polarity of the speed limit
value is positive.)

* When Pr.807 Speed limit selection="0 or 2", the speed setting value for speed control is applied for the speed limit.
When Pr.807 Speed limit selection="1", the setting of Pr.808 Forward rotation speed limit/speed limit is applied for
the speed limit.

* When the load has reversed the rotation opposite to the torque polarity, the setting of Pr.809 Reverse rotation speed
limit/reverse-side speed limit is applied for the speed limit. (The speed limit value and reverse-side speed limit value
are limited at Pr.1 Maximum frequency (maximum 400 Hz under vector control).)

Reverse-side Torque
speed limit value command
-Pr.809 value  Speed limit value
A
Range where torque
control is available
» Rotation speed
-Speed limit value Reverse-side
speed limit value
Pr.809
) Range where torque
Rotation speed control is available
Rotation speed Range where torque A /
A control is available Pr.809l - g
S Pr.8 Reverse-side
Speed limit value |---- - — N speed limit value
| Time : : Time
3 Speed limit value |---- - ' N
Preool | : : Pr.7 iPr8
Reverse-side ! | | |
speed limit value | 1 1 1
Start signal_OFF | ON L Start signal _OFF|  ON L
When the torque command value is positive When the torque command value is negative
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(7) Speed limit mode 3 (Pr.1113="1")

+ Select this mode when the torque command is positive. The forward rotation command is for power drive (such as
winding) and the reverse rotation command is for regenerative driving (such as unwinding). (Refer to each inside of the
frames in the following figures.)

* When Pr.807 Speed limit selection="0 or 2", the speed setting value for speed control is applied for the speed limit.
When Pr.807 Speed limit selection="1", the setting of Pr.808 Forward rotation speed limit/speed limit is applied for
the speed limit.

* When the torque command becomes negative, the setting of Pr.809 Reverse rotation speed limit/reverse-side speed
limit is applied to prevent the speed from increasing in the reverse rotation direction. (The speed limit value and reverse-
side speed limit value are limited at Pr.1 Maximum frequency (maximum 400 Hz under vector control).)

Unwinding Winding
(regenerative driving) (power drive)
Forward Forward
rotation /?Q p— @rotanon

Winding Unwinding

(power drive) (regenerative driving)
+“— Reverse
Reverse rotation
rotation & —}
Reverse-side Torque Reverse-side Speed
speed limit value command speed limit value limit

-Pr.809 value  Speed limit value -Pr.809 value Torque command value
A A
Forward rotation Reverse rotation
power drive regenerative driving
» Rotation speed » Rotation speed
A3 S
[~ Range where torque L Range where torque
control is available control is available

For forward rotation command

For reverse rotation command

Rotation speed
Rotation speed Range \.Nhere' torque A _
A control is available / T|E1e

/ Pr.8 "
7 |

Range where torque
control is available

Speed limit value ---- —---- ;
Speed limit value

} Time ! |
: -Pr.809 | | j }
1 Reverse-side h ’ .~
-Pr.809 | -- j speed limitvalue | | T Pré
Reverse-side ! 1 | |
speed limit value | | |
Start signal _OFF] ON [ Start signal _OFF]  ON

For power drive
by forward rotation command (winding)

For regenerative driving
by reverse rotation command (unwinding)
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(8) Speed limit mode 4 (Pr.1113="2")

+ Select this mode when the torque command is negative. The forward rotation command is for regenerative driving (such
as unwinding) and the reverse rotation command is for power drive (such as winding). (Refer to each inside of the frames

in the following figures.)

* When Pr.807 Speed limit selection="0 or 2", the speed setting value for speed control is applied for the speed limit.
When Pr.807 Speed limit selection="1", the setting of Pr.808 Forward rotation speed limit/speed limit is applied for

the speed limit.

» When the torque command becomes positive, the setting of Pr.809 Reverse rotation speed limit/reverse-side speed
limit is applied to prevent the speed from increasing in the forward rotation direction. (The speed limit value and reverse-

side speed limit value are limited at Pr.1 Maximum frequency (maximum 400 Hz under vector control).)

Unwinding Winding
(regenerative driving) (power drive)
Forward Forward
rotation ﬂ Q p— @ rotation
Winding Unwinding
(power drive) (regenerative driving)

+— Reverse

Reverse rotation

rotation \

Torque Reverse-side
command speed limit value
Speed limit value value Pr.809
A
» Rotation speed
Reverse rotatio
power drive
AN
Range where torque

control is available

For reverse rotation command

Rotation speed
A

Range where torque

/ control is available

Pr.809 [ ---
Reverse-side
speed limit value

Speed limit value

Start signal _OFF| ON

For power drive
by reverse rotation command (winding)
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speed limit value

Speed limit value

Torque
command
value

A

Speed limit value

Reverse-side
speed limit value
Pr.809

control is available

Forward rotation
regenerative driving

» Rotation speed

For forward rotation command

Rotation speed
A

/

Range where torque
control is available

Pr.809
Reverse-side

P Time

Start signal _OFF| ON

L

For regenerative driving
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(9) Speed limit mode switching by external terminals (Pr.1113="10")

* The speed limit mode can be switch between 3 and 4 using the torque control selection (X93) signal.
+ To assign the X93 signal, set "93" in any of Pr.178 to Pr.189 (input terminal function selection).

X93 signal Speed limit mode
OFF Mode 3 (torque command=positive, Pr.1113=1 or equivalent)
ON Mode 4 (torque command=negative, Pr.1113=2 or equivalent)

REMARKS

» During the speed limit operation, '-__-,,_ (SL) is displayed on the operation panel and OL signal is output.

» OL signal is assigned to the terminal OL in the initial status. Set "3" in any of Pr.190 to Pr.196 (output terminal function selection) to
assign the OL signal to another terminal. Changing the terminal assignment using Pr.190 to Pr.196 may affect the other functions. Set
parameters after confirming the function of each terminal.

» Changing the terminal assignment using Pr.178 to Pr.189 (input terminal function selection) may affect the other functions. Set
parameters after confirming the function of each terminal.

¢ Parameters referred to ¢

Pr.1 Maximum frequency, Pr.2 Minimum frequency Wpage 334

Pr.4 to Pr.6, Pr.24 to Pr.27, Pr.232 to Pr.239 (Multi-speed operation) (3 page 319

Pr.7 Acceleration time, Pr.8 Deceleration time (35 page 278

Pr.13 Starting frequency (35 page 291

Pr.190 to Pr.196 (output terminal function selection) (& page 370
Pr.868 Terminal 1 function assignment (3 page 395

Pr.125, Pr.126, C2 to C7, C12 to C15 (frequency setting voltage (current) bias gain) (&5 page 400

5.4.6

Torque control gain adjustment

Operation is normally stable enough in the initial setting, but some adjustments can be made if if abnormal vibration,
noise or overcurrent occur for the motor or machinery.

o Setting L
Pr. Name Initial value Description
range
824 Torque control P gain 1 Sets the current loop proportional gain.
q gain . 100% 0 to 500% , ‘oop prop 9
G213 | (current loop proportional gain) 100% is the equivalent to 2000 rad/s.
825 Torque control integral time 1 . L
. . 5ms 0to 500 ms | Sets current loop integral compensation time.
G214 | (current loop integral time)
Sets the current loop proportional gain when RT signal is
834 . 0 to 500% P prop g 9
G313 Torque control P gain 2 9999 ON.
9999 The Pr.824 setting is applied to the operation.
Sets the current loop integral compensation time when RT
835 , , 0to500ms | o pinteg P
G314 Torque control integral time 2 9999 signal is ON.
9999 The Pr.825 setting is applied to the operation.

(1) Current loop proportional (P) gain adjustment (Pr.824)

(2)

» The 100% current loop proportional gain is equivalent to 1000 rad/s during Real sensorless vector control, and to 1400
rad/s during vector control.

For ordinary adjustment, try to set within the range of 50 to 500%.

+ Set the proportional gain for during speed control.

If setting value is large, changes in current command can be followed well and current fluctuation relative to external

disturbance is smaller. If the setting value is however too large, it becomes unstable and high frequency torque pulse is

produced.

Current control integral time adjustment (Pr.825)

Set the integral time of current control during torque control.
Torque response increases if set small; current however becomes unstable if set too small.

If the setting value is small, it produces current fluctuation toward disturbance, decreasing time until it returns to original
current value.
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(3) Using two types of gain (Pr.834, Pr.835)

» Use Pr.834 Torque control P gain 2, Pr.835 Torque control integral time 2 if the gain setting needs to be switched
according to application or if multiple motors are switched by a single inverter.
« The Pr.834 and Pr.835 settings are valid when the second function selection (RT) signal is ON.

» The RT signal is a second function selection signal. The RT signal also enables other second functions. (Refer to page 420.)

» RT signal is assigned to the terminal RT in the initial status. Set "3" in any of Pr.178 to Pr.189 (input terminal function selection) to
assign the RT signal to another terminal.

(4) Adjustment procedure

Adjust if any of phenomena such as unusual vibration, noise, current or overcurrent is produced by the motor or
machinery.

1) Change the Pr.824 setting while checking the conditions.
2) If it cannot be adjusted well, change the Pr.825 setting, and perform 1) again.

Adjustment method

Set Pr.824 lower and Pr.825 longer. First, lower Pr.824 and then check of there is still any abnormal vibration, noise or current
from the motor. If it still requires improvement, make Pr.825 longer.

Lower the setting by 10% increments and set a value that is approximately 0.8 to 0.9 times the setting value, immediately
Pr.824 before abnormal noise or current is improved.

If set too low, current ripple is produced and produces a sound from the motor that synchronizes with it.

Lengthen the current setting by doubling it each time and set a value that is approximately 0.8 to 0.9 times the setting
Pr.825 value, immediately before abnormal noise or current is improved.

If set too long, current ripple is produced and produces a sound from the motor that synchronizes with it.
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5.4.7

Troubleshooting in torque control

Condition

Cause

Countermeasure

Torque control does not
operate properly.

There is incorrect phase sequence
between the motor wiring and
encoder wiring.

Check the wiring. (Refer to page 65.)

Pr.800 Control method selection
setting is applied.

Check the setting of Pr.800. (Refer to page 160.)

Speed limit value has not been
input.

Set speed limit value. (If speed limit value is not input, it
becomes 0 Hz by default and the motor does not run.)

Torque command varies.

Check that the torque command sent from the controller is
correct.

Set Pr.72 PWM frequency selection lower.

Set Pr.826 Torque setting filter 1 higher.

The torque command and the
torque recognized by the inverter
are different.

Re-calibrate the C16 Terminal 1 bias command (torque/
magnetic flux), C17 Terminal 1 bias (torque/magnetic
flux), C18 Terminal 1 gain command (torque/magnetic
flux), and C19 Terminal 1 gain (torque/magnetic flux).
(Refer to page 406.)

Torque fluctuation due to motor
temperature variation

Select the magnetic flux observer by Pr.95 Online auto
tuning selection. (Refer to page 445.)

When a small torque
command is given, the

Torque offset calibration is

Re-calibrate C16 Terminal 1 bias command (torque/

2 ) o . magnetic flux) and C17 Terminal 1 bias (torque/
motor rotates in a direction inaccurate. .
. . magnetic flux). (Refer to page 406.)
opposite to the start signal.
Speed limit is operating.
(Speed limit may operate because . o
Torque control cannot . o Set the acceleration/deceleration time shorter.
. the speed limit value will increase . . L
operate normally during . Alternatively, set acceleration/deceleration time to "0".
3 . ) or decrease according to e ) . L )
acceleration/deceleration. ) o (Speed limit during acceleration/deceleration is determined
) acceleration/deceleration time .
The motor vibrates. ) by the speed limit for constant speed.)
setting of Pr.7 and Pr.8 when
Pr.807="0 or 2".)
Output torque is nonlinear o ) o
4 Torque shortage Return Pr.854 Excitation ratio to the initial value.

for the torque command.

—— 4 Parameters referred to ¢

Pr.72 PWM frequency selection q@page 270

Pr.178 to Pr.189 (input terminal function selection) (3 page 416
Pr.800 Control method selection (5 page 160

Pr.807 Speed limit selection q@spage 213

C16 to C19 (torque setting voltage (current) bias/gain) (3~ page 406
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5.4.8

control

Torque control by variable-current limiter

By changing the torque limit value for speed control, torque control can be performed.

Pr. Name Initial value Setting range Description
6 Vector control . -
Variable-current limiter
Vector control
106 . torque control

(fast-response operation)

800 0to 5,100 to 105 Vector control

Control method selection 20 9, 109 Vector control test operation

G200

10 to 12, 100 to 112

Real sensorless vector control

13, 14, 113, 114

PM sensorless vector control

V/F control (Advanced magnetic flux vector control,

20
PM sensorless vector control)

» By adding the bias amount to the line speed (master speed) as the speed command value to saturate the speed controller
and changing the torque limit value, torque control can be performed.

» For a positive bias amount (the speed command value faster than the line speed), power drive is applied, and for a negative
bias amount (the speed command value slower than the line speed), regenerative driving is applied.

» Speed control is the basic control block. For how to set the speed command and torque limit value, refer to speed control
(page 174).

A
Speed command value

Line speed

0

A

Torque limit value !
(absolute value) \/
0 Y

|
|
T
|
|
|
|
|
|
|
L
T »
|
|
|
|
|
|
|
T
|
|
|

A |
Generated torque ‘

Power drive
0

Y

Regenerative driving

» Under speed control with Pr.800="0 or100", when the speed command value is changed by an external force, the torque
limit is invalid at a change in the speed command value to adjust the internal speed command value to the actual speed.
Under variable speed limiter control with Pr.800="6 or 106", the process to adjust the speed command value to the actual
speed is not performed, and thus the torque limit remains valid. This prevents torque from suddenly changing at a speed
change.

A A

Speed command

Speed command

B

value value —/—
Line speed Line speed
0 > 0 >

Torque limit value 4

Torque limit value 4

(absolute value) (absolute value)
0 > 0 >
A A
Generated torque
0 > 0 >

* When Pr.800="6 or 106" (torque control by a variable-current limiter), Pr.690 Deceleration check time and Pr.873 Speed limit are

ignored.

¢ Parameters referred to ¢

Pr.800=0, 100

Pr.800=6, 106

Pr.690 Deceleration check time Wpage 202

Pr.873 Speed limit (3% page 202

Pr.800 Control method selection U@page 160
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5.5

PM sensorless vector control

Position control under vector control and

adjustment

P.G220, P.G224,
P.C114

Pr.828, Pr.877,
Pr.880

Refer to
Purpose Parameter to set
page
P.B000, P.B020 to Pr.419, Pr.464 to
To perform Simple position To give parameter position P.B050, P.B101, Pr.494, Pr.1221 227
control by setting parameters command P.B120 to P.B188, to Pr.1290,
P.B190 to P.B195 Pr.1292, Pr.1293
To perform position control by Simple pulse train position P.B000, P.B009 to Pr.419, Pr.428 to 239
pulse input to the inverter command P.B011 Pr.430
To adjust the gear ratio of the Electronic gear settings P.B001, P.B002 and Pr.420, Pr.421 242
motor and machine P.B005 and Pr.424
Setting the position P.B007, P.B0O0S, Pr:rzf; ::f:-” ”
adjustment parameters P.B192 to P.B195 F;r.1297
"I)'Zsl::;;:‘ozz'::\rirremsmn of the P.B003, P.B004, Pra22, Prazs,
Position control gain P.B006, P.B012, Pr.425, Pr.446, 245

5.5.1

About position control

* In position control, speed commands, which are calculated to eliminate the difference between the command pulse
(parameter setting) and the estimated feedback pulse, are output to rotate the motor.
+ This inverter can perform simple positioning by contact input or position control by simple pulse input to the inverter.

(1) Control block diagram

Point table

Position|Speed A;oéle:ration/deceleration time

Pr.4 to 6, Pr.24 to Pr.27,
Pr.232 to Pr.239

Position command

Position feed

RH source selection forward "
Pr.465 to Pr.494 command filter Position fegd
RM Pr.1222 to Pr.1281 forward gain
j Pr.425
RL 1 0 Pr.423
REX Travel Multi-speed,
STF distance communicdtion
STR Model posit_ion Model speed
' Electronic control gain control gain
Command pulse | Command pulse selection [ gear Pr.446 . Pr.828
i Pr.420 + O ﬁ J
JOG Pr.428 " |Pr.421 / N ] f)_‘ﬁ_' Torque coefficent
Pulse train sign Position command L fintegral intearal
NP> acceleration/deceleration 9 medrey
time constant Speed feed
forward gain
A A 6 ————772—/ —————————————————————
Position »
loop gain
+
— 0
- counter B +
Speed control  Toruque
control
m Differentiation|
Clear signal
selection

Position feedback
(estimated value under PM sensorless vector control)
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(2) Operation example

+ Calculate the speed command so that the difference between the number of pulses of the internal pulse train (if
Pr.419="0", command pulses are used in the inverter from the number of pulses defined by parameters (Pr.465 to
Pr.494)) and the number of pulses in the feedback from the motor terminal encoder (estimated value when PM
sensorless vector control is used) is 0, and then rotate the motor based on the calculation.

1) Once a pulse train is input, pulses are accumulated in the deviation counter, and the droop pulses in this counter
become position control pulses and speed command.

2) When the motor starts to rotate in response to the speed command from the inverter, feedback pulses are also
generated by the encoder at the same time. Subtract the encoder feedback pulses or feedback estimate value from
the droop pulses in the deviation counter. The deviation counter keeps rotating the motor while keeping a certain droop
amount.

3) If the command pulse input stops, the amount of droop pulses in the deviation counter decreases and thus the speed
slows down. When there is no droop pulse, the motor stops.

4) If the number of droop pulses becomes smaller than the value set in Pr.426 In-position width, the system determines
that positioning is complete and the positioning completion signal (Y36) is turned ON.

s Droop pulse value

Motor speed

¥

Deceleration Time
Stop settling time

L0~ WL
Pulse train Rough<—|—> Fine <—|—> Rough

LX signal
Servo on

STF (STR)
Forward (reverse)

L
Y36 signal
In-position signal
» The pulses are slow during motor acceleration. The pulses are fast at full speed. The pulses become slower during
deceleration, and eventually becomes 0 and the motor stops a little after the command pulse.
This time difference is necessary to ensure stop accuracy and is called stop setting time.

REMARKS

» To assign the servo ON signal (LX), set "23" in any of Pr.178 to Pr.189 (input terminal function selection).

Motor speed [r/min]

Command pulse frequency [PPS] Pulse distribution

Acceleration

» To assign the positioning completion signal (Y36), set "36" in any of Pr.190 to Pr.196 (output terminal function selection).
» Changing the terminal assignment using Pr.178 to Pr.189 or Pr.190 to Pr.196 may affect other functions. Set parameters after
confirming the function of each terminal.

——— ¢ Parameters referred to ¢

Pr.178 to Pr.189 (input terminal function selection) (3 page 416
Pr.190 to Pr.196 (output terminal function selection) (& page 370

224 PARAMETERS



Position control under vector control and PM sensorless vector control

5.5.2 Setting procedure of vector control (position
control)

Perform secure wiring.
(Refer to page 66.)
Install FR-A8AP (option).
Set the motor and the encoder.
(Pr.71, Pr.359, Pr.369) (Refer to page 68.)
Set Pr.71 Applied motor, Pr.359 Encoder rotation direction, and
Pr.369 Number of encoder pulses according to the motor and encoder.

Set the overheat protection of the motor. (Pr.9)
(Refer to page 322.)

Set the rated motor current (A) in Pr.9 Electronic thermal O/L relay.
When using the SF-V5RU or a motor equipped with a thermal sensor,
set Pr.9 = "0A".
Set the motor capacity and the number of motor poles.
(Pr.80, Pr.81) (Refer to page 160.)
l Set the motor capacity (kW) in Pr.80 Motor capacity, and set the

number of motor poles in Pr.81 Number of motor poles. (V/F control
is performed when the setting is "9999" (initial value).)

Set the rated motor voltage and frequency.
(Pr.83, Pr.84) (Refer to page 68)
Set the rated motor voltage (V) in Pr.83 Rated motor voltage, and set
1 the rated motor frequency (Hz) in Pr.84 Rated motor frequency.

Select the control method. (Pr.800) (Refer to page 160)

Set Pr.800 = "3" (position control), "4" (speed - position switching) or "5"
(position - torque switching) to enable position control.

Select the position command source. (Pr.419)

Position command by contact input. Set Pr.419="2" that indicates the position
Set Pr.419="0 (initial value)". command by inverter pulse train input.

Set the positioning parameters.
(Pr.465 to Pr.494 and Pr.1222 to Pr.1281)
(Refer to page 227.)

*

Test run

Select the command pulse type. (Pr.428)
(Refer to page 239.)

As required |
» Set the electronic gear. (Refer to page 242.)
» Set the position adjustment parameters. (Refer to page 244.)
» Adjust the position control gain. (Refer to page 245.)

I » The carrier frequency is limited during vector control. (Refer to page 270.)
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5.5.3 Set the procedure of PM sensorless vector
control (position control)

Perform IPM parameter initialization. (Refer to page 169.)

Set "3003 or 3103" in Pr.998 PM parameter initialization | '/ (IPM parameter initial
settings).
Setting value "3003": parameter settings for MM-CF IPM motor (rotations per minute)
Setting value "3103": parameter settings for MM-CF IPM motor (frequencies)

Select the control mode. (Pr.800) (Refer to page 160)

l Set Pr.800= "13 (position control)" or "14 (speed - position switching)" to enable position
control.

Select the position command source. (Pr.419)

Position command by contact Position command by inverter
input. pulse input,
Set Pr.419="0 (initial value)". Set Pr.419="2".

Set the positioning parameters.
(Pr.465 to Pr.494 and Pr.1222 to Pr.1281)
(Refer to page 227.)

—

Test run

Select the command pulse type. (Pr.428)
(Refer to page 240.)

As required |
+ Set the electronic gear. (Refer to page 242.)
+ Set the position adjustment parameters. (Refer to page 244.)
+ Adjust the position control gain. (Refer to page 245.)

REMARKS

» The carrier frequency is limited during PM sensorless vector control. (Refer to page 270.)

» Position deviation may occur due to motor temperature changes. In such case, shut off the inverter outputs, and restart.

» Perform position control under PM sensorless vector control only when using an MM-CF IPM motor with the low-speed high torque
characteristic. (Pr.788="9999 (initial value)")

» Position control is performed on the assumption of 4096 pulses/motor rotation.
The positioning accuracy is 200 pulses/rev for 1.5K or lower, and 100 pulses/rev for 2K or higher (under no load).
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5.5.4

Simple positioning function by parameters

create a point table (point table method). Positioning operation is performed by selecting the point table.

I Set positioning parameters such as the number of pulses (position) and acceleration/deceleration time in advance to

Pr. Name Initial value | Setting range Description
419 Position command source 0 Simple position c.ontrol by point tables (position
. 0 command by setting parameters).
B000 |selection - - - -
2 Simple pulse train command by inverter pulse input.
t the ti i til the i ter st hen th
464 D|g|ta| position control sudden Se e time F)erlod unti e |n.ver er stlops wi .en e
B020 |stop deceleration time Os 0to 360 s forward rotation (reverse rotation) command is turned
OFF with the position feed forward function.
465 F!rs't target position lower 4 0 0t 9999
B021 |digits . .
- — Set the target position of point table 1.
466 First target position upper 4 0 0t 9999
B022 |digits
467 S.ecfond target position lower 4 0 0 to 9999
B023 | digits Set the target position of point table 2
€ € larget position of point table <.
468 Second target position upper 4 0 0 to 9999 getp P
B024 |digits
469 T.hlrd target position lower 4 0 0 to 9999
B025 | digits Set the target position of point table 3
€ € larget position of point table o.
470 Third target position upper 4 0 0 to 9999 getp P
B026 |digits
471 FIOL.urth target position lower 4 0 0 to 9999
B027 |digits . .
— Set the target position of the point table 4.
472 Fourth target position upper 4 0 0 to 9999
B028 |digits
473 F!ft'h target position lower 4 0 0 to 9999
B029 |digits . .
- — Set the target position of the point table 5.
474 Fifth target position upper 4 0 0 to 9999
B030 |digits
475 S.IX'!:h target position lower 4 0 0 to 9999
B031 |digits . .
- — Set the target position of the point table 6.
476 Sixth target position upper 4 0 0 to 9999
B032 |digits
477 S.ev'enth target position lower 4 0 0t 9999
B033 |digits " .
— Set the target position of the point table 7.
478 Seventh target position upper 4 0 0t 9999
B034 |digits
479 E.|g.hth target position lower 4 0 0t 9999
BO3S | digits Set the target position of the point table 8
480 Eighth target position upper 4 0 0 to 9999 getp P '
B036 |digits
481 N.m.th target position lower 4 0 0 to 9999
BO37 | digits Set the target position of the point table 9
e e target position o € point table 9.
482 Ninth target position upper 4 0 0 to 9999 getp P
B038 |digits
483 Tc.an.th target position lower 4 0 0 to 9999
B039 |digits . .
— Set the target position of the point table 10.
484 Tenth target position upper 4 0 0 to 9999
B040 |digits
485 E.Ie?/enth target position lower 4 0 0 to 9999
B041 |digits . .
— Set the target position of the point table 11.
486 Eleventh target position upper 4 0 0 to 9999
B042 |digits

PARAMETERS [| 227




Position control under vector control and PM sensorless vector control

Pr. Name Initial value | Setting range Description
487 Twelfth target position lower 4
B043 | digits ° P Set the target position of the point table 12
488 Twelfth target position upper 4 0 0t0 9999 getp P ’
B044 |digits
489 Thirteenth target position lower
B045 |4 digits ° Pe Set the t t iti f th int table 13
e e target position o € point table .
490 Thirteenth target position upper 0 0t0 9999 getp P
B046 |4 digits
491 Fourteenth target position lower
B047 |4 digits ° Pee Set the t t iti f th int table 14
e e target position o € point table .
492 Fourteenth target position 0 0 1o 9999 getp P
B048 |upper 4 digits
493 Fifteenth target position lower 4
B049 | digits 0 0109999 N _
. — Set the target position of the point table 15.
494 Fifteenth target position upper 4 0 0 1o 9999
B050 |digits
0 Turning OFF the forward (reverse) rotation command
1221 | Start command edge detection 0 will stop the motor in the setting time of Pr.464.
B101 |selection 1 Position forward is continued even if the forward
(reverse) rotation command is turned OFF.
1222 |First positioning acceleration
B120 |time 5s 0.01t0 360 s
1223 F.lrst positioning deceleration 5s 0.01 to 360 5
B121 |time
1224 . . . Set the characteristics of the point table 1.
B122 First positioning dwell time 0ms 0 to 20000 ms
0, 1,10, 11,
1225 . e .
First positioning sub-function 10 100, 101, 110,
B123
111
1226 |Second positioning
B124 |acceleration time >s 0.01t0360s
1227 |Second positioning
B125 |deceleration time >s 0.01t0360s
1228 . . Set the characteristics of the point table 2.
B126 Second positioning dwell time 0ms 0 to 20000 ms
0, 1,10, 11,
1229 |Second positioning sub-
i 10 100, 101, 110,
B127 |function 11
1230 Thlrd positioning acceleration 5s 0.01 to 360 s
B128 |time
1231 | Third positioning deceleration
B129 |time 5s 0.01t0 360 s
1232 . . . Set the characteristics of the point table 3.
B130 Third positioning dwell time 0ms 0 to 20000 ms
0, 1,10, 11,
1233 . e .
B131 Third positioning sub-function 10 100, 101, 110,
111
1234 F.ourth positioning acceleration 5s 0.01 to 360 5
B132 |time
1235 F.ourth positioning deceleration 5s 0.01 to 360 5
B133 |time
1236 e . Set the characteristics of the point table 4.
B134 Fourth positioning dwell time 0ms 0 to 20000 ms
1237 0, 1,10, 11,
B135 Fourth positioning sub-function 10 100, 101, 110,
111
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Pr. Name Initial value | Setting range Description
1238 | Fifth positioning acceleration
B136 |time 5s 0.01t0 360 s
1239 |Fifth positioning deceleration
B137 |time 5s 0.01t0 360 s
1240 . . ) Set the characteristics of the point table 5.
B138 Fifth positioning dwell time 0ms 0 to 20000 ms
1,10, 11
1241 . e . 01,1011,
B139 Fifth positioning sub-function 10 100, 101, 110,
111
1242 | Sixth positioning acceleration
B140 |time 5s 0.01t0 360 s
1243 S.lxth positioning deceleration 5s 0.01 to 360 s
B141 |time
1244 . . . Set the characteristics of the point table 6.
B142 Sixth positioning dwell time 0ms 0 to 20000 ms
0, 1,10, 11,
1245 . e .
B143 Sixth positioning sub-function 10 100, 101, 110,
111
1246 |Seventh positioning
B144 |acceleration time 5s 0.0110360s
1247 | Seventh positioning
B145 |deceleration time 58 0.01t0 360 s
1248 . . Set the characteristics of the point table 7.
B146 Seventh positioning dwell time 0ms 0 to 20000 ms
1,10, 11
1249 |Seventh positioning sub- 0.1.10.1,
. 10 100, 101, 110,
B147 |function 11
1250 E.|ghth positioning acceleration 5s 0.01 to 360 s
B148 |time
1251 E.|ghth positioning deceleration 5s 0.01 to 360 s
B149 |time
1252 . . . Set the characteristics of the point table 8.
B150 Eighth positioning dwell time 0ms 0 to 20000 ms
1253 0,1,10, 11,
B151 Eighth positioning sub-function 10 100, 101, 110,
111
1254 | Ninth positioning acceleration
B152 |time 5s 0.01t0 360 s
1255 | Ninth positioning deceleration
B153 |time 5s 0.01t0 360 s
1256 . . . Set the characteristics of the point table 9.
B154 Ninth positioning dwell time 0ms 0 to 20000 ms
1257 0, 1,10, 11,
B155 Ninth positioning sub-function 10 100, 101, 110,
111
1258 Tenth positioning acceleration 5s 0.01 to 360 s
B156 |time
1259 Tenth positioning deceleration 5s 0.01 to 360 s
B157 |time
1260 . . Set the characteristics of the point table 10.
B158 Tenth positioning dwell time 0ms 0 to 20000 ms
1261 0,1,10, 11,
B159 Tenth positioning sub-function 10 100, 101, 110,
111
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Pr. Name Initial value | Setting range Description
1262 |Eleventh positioning
5 0.01 to 360
B160 |acceleration time y ° y
1263 | Eleventh positioning
B161 |deceleration time 5s 0.0110360's
1264 . B Set the characteristics of the point table 11.
B162 Eleventh positioning dwell time 0ms 0 to 20000 ms
per 0, 1,10, 11,
1265 |Eleventh positioning sub-
. 10 100, 101, 110,
B163 |function 1M1
1266 Twelfth positioning acceleration 5s 0.01 to 360 s
B164 |time
1267 Twelfth positioning deceleration 5s 0.01 to 360 s
B165 |time
1268 . ) Set the characteristics of the point table 12.
B166 Twelfth positioning dwell time 0ms 0 to 20000 ms
e 0, 1,10, 11,
1269 | Twelfth positioning sub-
. 10 100, 101, 110,
B167 |function 11
1270 | Thirteenth positioning
B168 |acceleration time 5s 0.0110360's
1271 | Thirteenth positioning
0.01 to 360
B169 |deceleration time 5s 0360
i itioni Set the ch teristi f th int table 13.
1272 'Ijhwteenth positioning dwell 0ms 00 20000 ms et the characteristics of the point table
B170 |time
0, 1,10, 11,
1273 | Thirteenth positioning sub-
i 10 100, 101, 110,
B171 |function 1M1
1274 |Fourteenth positioning
0.01 to 360
B172 |acceleration time >s 0360
1275 |Fourteenth positioning
0.01 to 360
B173 |deceleration time >s 0360
itioni Set the ch teristi f th int table 14.
1276 F.ourteenth positioning dwell 0ms 0 0 20000 ms et the characteristics of the point table
B174 |time
s s 0, 1,10, 11,
1277 |Fourteenth positioning sub-
. 10 100, 101, 110,
B175 |function 11
1278 |Fifteenth positioning
B176 |acceleration time 5s 0.0110360's
Fi h T
e s | oot
1280 Set the characteristics of the point table 15.
B178 Fifteenth positioning dwell time 0ms 0 to 20000 ms
1281 |Fifteenth positioning sub-
1 10, 100, 11
B179 |function 0 0,10, 100, 110
0 Dog type
1 Count type
2 Data set type
1282 |Home position return method 4 3 Stopper type
B180 |selection 4 Ignores the home position. (servo-ON position home
position)
Dog type back end reference
6 Count type front end reference
;ﬁgﬁ Home position return speed 2Hz 0to 30 Hz | Set the speed for the home position return operation.
1284 |Home position return creep 0.5 Hz 010 10 Hz Set the speed immediately before the home position
B182 |speed return.
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Pr. Name Initial value | Setting range Description
Home position shift amount
1285 P . 0 0 to 9999 Set the home position shift distance.
B183 |lower 4 digits o -
— " Home position shift distance = Pr.1286 x 10000 +
1286 | Home position shift amount
. 0 0 to 9999 Pr.1285
B184 |upper 4 digits
1287 | Travel distance after proximity Set the travel distance after detecting the proximity
. 2048 0 to 9999
B185 |dog ON lower 4 digits dog.
1288 | Travel distance after proximity 0 0t 9999 Travel distance after the proximity dog = Pr.1288 x
- 0
B186 |dog ON upper 4 digits 10000 + Pr.1287
1289 | Home position return stopper 40% 0 to 200% Set the activation level of torque limit operation for the
B187 |torque ° ° stopper-type home position return.
1290 |Home position return stopper 05s 010108 Set the waiting time until home position return is
B188 |waiting time ’ started after the inverter detects the pressing status.
0 Sudden stop signal (X87) of normally open input (NO
1292 |Position control terminal input 0 contact input)
B190 |selection 1 Sudden stop signal (X87) of normally closed input
(NC contact input)
1293 . . 0 Roll feed disabled
0
B191 Roll feeding mode selection 1 Roll foed onabied

(1) Positioning by a point table (Pr.4 to Pr.6, Pr.24 to Pr.27, Pr.232 to Pr.239, Pr.465 to Pr.494, and
Pr.1222 to Pr.1281)

+ Create a the point table by setting the following parameters.

Position data X X X . Point table selection
. . Maximum | Acceleration | Deceleration Dwell Auxiliary .
Point table | [command side] speed time time time function signal
Upper | Lower REX | RH | RM RL
1 Pr.466 | Pr.465 |Pr4 Pr.1222 Pr.1223 Pr.1224 Pr.1225 OFF | ON OFF | OFF
2 Pr.468 | Pr.467 |Pr5 Pr.1226 Pr.1227 Pr.1228 Pr.1229 OFF | OFF | ON OFF
3 Pr.470 | Pr.469 |Pr.6 Pr.1230 Pr.1231 Pr.1232 Pr.1233 OFF | OFF | OFF | ON
4 Pr.472 | Pr.471 Pr.24 Pr.1234 Pr.1235 Pr.1236 Pr.1237 OFF | OFF | ON ON
5 Pr.474 | Pr.473 | Pr.25 Pr.1238 Pr.1239 Pr.1240 Pr.1241 OFF | ON OFF | ON
6 Pr.476 | Pr.475 | Pr.26 Pr.1242 Pr.1243 Pr.1244 Pr.1245 OFF | ON ON OFF
7 Pr.478 | Pr.477 | Pr.27 Pr.1246 Pr.1247 Pr.1248 Pr.1249 OFF | ON ON ON
8 Pr.480 | Pr.479 | Pr.232 Pr.1250 Pr.1251 Pr.1252 Pr.1253 ON OFF | OFF | OFF
9 Pr.482 | Pr.481 Pr.233 Pr.1254 Pr.1255 Pr.1256 Pr.1257 ON OFF | OFF | ON
10 Pr.484 | Pr.483 | Pr.234 Pr.1258 Pr.1259 Pr.1260 Pr.1261 ON OFF | ON OFF
11 Pr.486 | Pr.485 | Pr.235 Pr.1262 Pr.1263 Pr.1264 Pr.1265 ON OFF | ON ON
12 Pr.488 | Pr.487 | Pr.236 Pr.1266 Pr.1267 Pr.1268 Pr.1269 ON ON OFF | OFF
13 Pr.490 | Pr.489 | Pr.237 Pr.1270 Pr.1271 Pr.1272 Pr.1273 ON ON OFF | ON
14 Pr.492 | Pr.491 Pr.238 Pr.1274 Pr.1275 Pr.1276 Pr.1277 ON ON ON OFF
15 Pr.494 | Pr.493 | Pr.239 Pr.1278 Pr.1279 Pr.1280 Pr.1281 ON ON ON ON

(2) Position data settings

+ Set the position feed length to Pr.465 to Pr.494.

» The feed length set to each point table is selected by multi-speed terminals (RH, RM, RL and REX).

» Under vector control with encoder, set the value calculated with the following formula as the position feed length:
(encoder resolution x number of rotations x 4).

» For example, to stop the motor after 100 times of rotations using SF-V5RU,

the value will be calculated with 2048 (pulse/r) x 100 (rotations per minute) x 4 (multiplier) = 819200 (feed length)

To set 819200 as the first feed length, separate the number in to the upper and lower 4 digits as shown below.

Pr.466 (upper) = 81 (decimal), Pr.465 (lower) = 9200 (decimal)
» The position feed length of PM sensorless vector control is fixed at 4096 for each motor rotation.
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(3) Acceleration/deceleration time

« Set the acceleration/deceleration time for parameters corresponding to each point table.

* The frequency that will be the basis of acceleration/deceleration time is Pr.20 Acceleration/deceleration reference
frequency. However, 1 Hz/s is the minimum acceleration/deceleration rate (acceleration/deceleration frequency divided
by acceleration/deceleration time). If the acceleration/deceleration rate is smaller than 1, the motor runs at 1 Hz/s or in the
deceleration time.

» The maximum acceleration/deceleration time is limited at 360 s.

» During position control, acceleration/deceleration pattern is always the liner acceleration/deceleration, and the Pr.29
Acceleration/deceleration pattern selection setting is ignored.

(4) Setting the waiting (dwell) time

+ Set the waiting (dwell) time which is the interval from the completion of the position command of a selected point table to
the start of the position command of the next point table.
+ Set the dwell time from 0 to 20000 ms for parameters corresponding to each point table.

(5) Auxiliary function setting

+ Set the handling and operation methods of the position data in each point table.
+ Set the auxiliary function for parameters corresponding to each point table.

- . . Command .
Auxiliary function Sign method Operation method
arameter settin 100s digit 1s digit
P g ( git) (10 digit) (1s digit)
0 Absolute position Individual (0)
1 command (0) Continuous (1)
— Plus (0) — —
10 (initial value) Incremental position | Individual (0)
1 command (1) Continuous (1)
100 Absolute position Individual (0)
101 ) command (0) Continuous (1)
Minus (1) — —
110 Incremental position | Individual (0)
111 command (1) Continuous (1)

* For the sign, select the sign of position data.

» For the command method, select the absolute position command or incremental position command. For the absolute
position command, specify the distance from the home position. For the incremental position command, specify the
distance from the current position command.

Position commands cannot be received until the completion of the home position return.

» For the operation method, select individual or continuous. When continuous operation is selected, next point table is
executed after a command has been executed. Set "individual" as the operation method for the point table that will be the
last of the continuously operated point tables.

Individual operation is only executed in the selected point table. The dwell time setting is disabled in individual operation.
« Continuous operation setting is not available for the point table 15 ("0, 10, 100 or 110" can be set to Pr.1281).
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(6) Example 1 of positioning operation by point tables (automatic continuous positioning operation)

» The figure below shows an operation example when the following settings are made for point tables.

i Target position Maximum | Acceleration | Deceleration | Dwell time . .
Point table . . Auxiliary function
Upper Lower speed (Hz) time (s) time (s) (ms)

1 (absolut ition,

1 100 0 60 5 5 1000 (absolute position
continuous)

2 50 0 30 6 6 0 10 (incremental
position, individual)

Point table 1 Point table 2

Position command

v | |
speed | ! !
' 60Hz(Pr.4) ! |
1
i i i
: 1 1
: 5s : :
0 ' ) (Pr.1223 ' :
L T
E ' (Pr.1226) (Pr.1227) Time
| —}: Y — 1
1 !} Dwell time (Pr.1224) !
) L ) U
Target position _.K 1000000 X 500000 X
1
1
Servo ON .
) o L
Ji
STF N ON I
RH | ON |

» During continuous operation, the operation moves on to the next table after the position command speed becomes 0.
» During continuous operation, no point table selection signal is received. Select the position feed length by point tables before turning ON
the start command. Only the maximum frequency can be changed during operation. Position feed length cannot be switched.

(7) Example 2 of positioning operation by point tables (variable speed operation)

» The maximum frequency can be changed during positioning operation. Use as many point tables as the number of
maximum speeds to be set.
» The figure below shows an operation example when the following settings are made for point tables.

. Target position Maximum | Acceleration | Deceleration | Dwell time . .
Point table ) . Auxiliary function
Upper Lower speed (Hz) time (s) time (s) (ms)
1 (absolute position,
1 5 0 30 1 1 0 i
continuous)
) ) 11 (incremental
2 3 0 20 Invalid Invalid 0 e
position, individual)
) ) 1 (absolute position,
3 10 0 10 Invalid Invalid 0 )
continuous)
) ) 10 (incremental
4 6 0 5 Invalid Invalid 0 e
position, individual)
Position command Acceleration time (1 s) o
speed of point table 1 Deceleration time (1 s)
30 Hz of point table 1
l (Prd) 20 Hz j
- 10 Hz
5Hz
(Pr.24)
o L— : = N\
5 50000 i 30000 i 20000 : 60000 i Time
Position feed length i i i i '
0 50000 80000 100000 160000
Servo ON
) ON L
ST _ T ON L
RH ON
RM
RL

+ Set "0" as the dwell time to perform variable speed operation.
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(8) Return to home position during point table positioning

* Home position return is performed to match the command coordinates with the machine coordinates.
» The returned home position can be set as point 0, and positioning operation is available using this.

* Home position return procedure

1) Set parameters related to home position return.
* Set the home position return method (Pr.1282).
« Set the speed for home position return operation (Pr.1283).
« Set the creep speed for home position return operation (Pr.1284).
« Set the home position return shift amount if necessary (Pr.1286 x 10000 + Pr.1285).
« Set the post proximity dog travel distance if necessary (Pr.1288 x 10000 + Pr.1287).
2) Turn OFF all point table selections.
* Turn OFF all RH, RM, RL and REX signals.
3) Turn ON the Pre-excitation/servo ON (LX) signal.
4) Turn ON the start signal (STF or STR).
» Home position return is performed according to the settings.

» The setting values of the point table 1 are used as acceleration/deceleration time.
 After turning ON the start signal, only the setting values of Pr.1283 Home position return speed or Pr.1284 Home position return
creep speed can be changed.

(9) Selecting the home position

return method (Pr.1282 to Pr.1288)

Pr.1282
Setting

Home position
return method

Description

Deceleration starts when the proximity dog signal is turned ON. For the home position after
turn OFF of the proximity dog signal, the position specified by the first Z-phase signal or the
position of the first Z-phase signal shifted by the home position shift amount (Pr.1285, Pr.1286)
is used.

Home position
return speed

Position command Point table 1

speed deceleration time
! Home position
Dog typex1 X | Creep speed  shift amount
0 |
Point table 1 ! Home
0 acceleration time i position
zphase __ L TIIIUIIMIIINEO O A 0 0 0 [ Tme
X76 | Proximity dog
Point table selection signal \
x
STF L
Deceleration starts when the proximity dog signal is turned ON. After the proximity dog, the
motor travels the specified travel distance (Pr.1287, Pr.1288). Then, it uses the position
specified by the the first Z-phase signal or position of the Z-phase signal shifted by the home
position shift amount (Pr.1285, Pr.1286).
Home position .
Position command returnpspeed Point table 1
speed / deceleration time
\ Home position
Count types N Creep speed  ghjft amount
1 Point table 1 Travel distance H
ot o ome
acceleration time ng;r (R position
0 .
Zphase _ [ LMIIIHITMIIWLEO T D 0 [t 0 [ Time
X76 | Proximity dog
Point table selection signal 1
Lx 7
STF L
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Pr.1282 Home position L.
. Description
Setting return method
The position at which the start signal is input is used as the home position.
Position command speed
Data set type Home position
2 0 . —
. L | ime
Point table selection signal 1
B ;
LX !
STF
A workpiece is pressed to a mechanical stopper, and the position where it is stopped is set as
the home position.
Pressing is confirmed when the estimated speed value has fallen blow Pr.865 Low speed
detection for 0.5 s during activation of the torque limit operation. (While the stopper-type home
position is performed, Pr.1289 Home position return stopper torque is applied.) After
Pr.1290 Home position return stopper waiting time has passed after pressing is confirmed,
the home position is shifted by the home position shift amount (Pr.1285 and Pr.1286). After a
position command is created and the absolute value of the droop pulse (after electronic gear)
falls below the in-position width, the home position return is completed.
Torque limit level ’E‘:;rgg; Pressing confirmation level (Pr.1289>< Tg:?;l)
Stopper type Boint table 1 3
it oint table Home position w
3 Position comsrgzgg acceleration time  retyrn speed i
\ " Home position
| shift amount
0 3 | Home position
i ; ' | v Time
' Point table 1 acceleration time —\ /
| L | Creep speed
| 0.5s — .1, Pr1290 .
! y <> r ! Point table 1
Torque limit i | deceleration time
Point table selection ‘ ~ Pressing confirmed
signal !
Servo-ON (LX) | 3
Start signal - |
The serve ON position is used as the home position.
Ignore the home Position command speed
position Home position
(Servo ON position is 0 i —
4 . . . | Time
the home position) Point table selection signal
(initial value) LX ;
|
STF !
RDY
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Pr.1282 Home position o
. Description
Setting return method
Deceleration starts at the front end of the proximity dog. After the back end is passed, the
position is shifted by the post-dog travel distance and home position shift amount. The position
after the shifts is set as the home position.
Set pulses required for deceleration from the creep speed or more as the total of the post-dog
travel distance and home position shift amount.
Point table 1 Point table 1 Post-dog
» acceleration time Home position deceleration time  travel distance
Dog type back end Position command 4 return speed / ¥
: pbdoontd
5 ! Creep speed
Vectorn | Home
| position
. ‘ ‘ AN S
| Proximity dog Time
Proximity dog !
signal (X76) ;
Point table selection i
signal !
Servo-ON (LX)__| !
Start signal (STF)
Deceleration starts at the front end of the proximity dog, and the position is shifted by the post-
dog travel distance and home position shift distance. The position after the shifts is set as the
home position.
Set pulses required for changing the speed from the home position speed to the creep speed
or more as the total of the post-dog travel distance and home position shift amount.
Point table 1 Point table 1 Post-dog
» acceleration time Home position deceleration time  travel distance
Count type front end Position command return speed +
speed Home position
reference ; )
6 : Creep speed shift amount
| Home
l position
0 ‘ ; oo,
| \ Proximity dog \ Time
Proximity dog | I
signal (X76) :
Point table selection i
signal !
Servo-ON (LX) _
Start signal (STF) |
x1  Ifitis set under PM sensorless vector control, Home position return parameter setting error (HP3) occurs.
REMARKS
* Home position return automatic back-off function
In a system that uses home position return with proximity dog, if the home position return is commanded while the motor is in a position
within the proximity dog, the motor moves out of the proximity dog once, then starts deceleration to stop when it comes to the proximity
dog again. The home position return is performed automatically after that.
/\ Creep speed
‘ > >
| \ Home position
Home position \ | - -
Home position return start position
return speed !
X6 | Proximity dog .
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(10) Home position return warning

« If home position return is not normally completed, the following warnings appear on the operation panel.

Operation panel
indication

Name

Cause

HP1

Home position return setting error

The home position setting has failed.

HP2

Home position return uncompleted

Start signal for the point table positioning has turned ON without completing
the home position return.

The proximity dog signal is turned OFF when home position return is
performed in the dog type or dog type back end reference during transition
from the home position return speed to the creep speed.

The position command reached the post-dog travel distance when home
position return is performed in the count type during transition from the home
position return speed to the creep speed.

The position command reached the total of the post-dog travel distance and
home position shift distance during deceleration from the creep speed after
the proximity dog signal is turned OFF during home position return in the dog
type back end reference.

The speed did not reach the creep speed during home position return in the
count type with front end reference.

HP3

Home position return parameter

setting error

An unavailable home position return method is selected.

» The Home position return failure (ZA) signal is output while the home position return warning is occurring. To use the ZA
signal, set "56 (positive logic) or 156 (negative logic)" in any of Pr.190 to Pr.196 (Output terminal function selection) to
assign the function.

(11) Sudden stop (Pr.464, Pr.1221 and X87 signal)

* The operation performed during STF(STR)-OFF can be selected with Pr.1221 Start command edge detection
selection.

* If STF(STR) is turned OFF during positioning or home position returning when Pr.1221="0 (initial value)" is set, it stops in
the time set as Pr.464 Digital position control sudden stop deceleration time.

When Pr.1221="0 (initial value)" is set When Pr.1221="1"is set

Position command Position command

speed speed
|
\ ‘
0 : Y > 0 T >
| <“—>  Time | Time
! ! Pr.464 ! !
Servo ON : : L Servo ON :
w ON ; () : ON
STF | ON ‘ STF __ [oN]

» Turning ON the Sudden stop signal (X87) during positioning operation or home position return operation, the motor stops
in the setting time of Pr.464. For the X87 signal, set "87" in any of Pr.178 to Pr.189 (input terminal function selection)
to assign the function to a terminal.

Position command

speed
I
|
\ N
0 ; T } -
| <«<—> Time
! ! Pr.464 !
Servo ON - - -
(B oN :
STF ON i L
X87 [oN]
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» The input logic of the X87 signal can be set using Pr.1292 Position control terminal input selection.

Pr.1292 setting Input logic (X87)
0 (initial value) Normally open input (NO contact input specification)
1 Normally closed input (NC contact input specification)

* When deceleration time longer than the normal deceleration time (including Pr.1223) is set in Pr.464, the normal deceleration time is
applied to stop.
* The X87 signal is effective during position control JOG operation.

(12) Roll feed mode (Pr.1293)

« If the roll feed mode is enabled in an application that needs repeated positioning in the same direction, such as a
conveyor, positioning can be performed repeatedly without position command overflow.

» When the roll feed mode is enabled (Pr.1293="1"), the position where the first position command is created is set as the

home position and the droop pulses are cleared.

When Pr.1293="1", simple positioning is available even if home position return cannot be completed.

Positioning modes with which the roll feed mode can be enabled:

-Point table mode

-Home position return mode

-JOG mode

» Basic operation example

Position command

speed
Indication of position
0; 1000 0; 1000 » command or
Point table selection | ! current position
signal i 1
Servo-ON (LX) i 3
Start signal (STF) ‘

(13) Input/output signals for point table positioning

Pr.190 to Pr.196

Input/ . ) Pr.178 to Pr.189 setting
Signal name Function i = =
output setting Positive | Negative
logic logic
X76 | Proximitydog | O 409 ON 76
- Y998 | OFF: dog OFF
P When turned ON, the motor decelerates and stops
X87 Sudden stop ) 87 —
according to Pr.464.
Travel Turns ON when the position command operation has
MEND completed while the number of droop pulses is within | — 38 138
completed - . .
the positioning completion width.
Home position Turns ON while the home position return warning
ZA ] — 56 156
return failure occeurs.
Qutput - —
During position
PBSY command Turns ON during position command operation. — 61 161
opeartion
Home position Turns ON after home position return operation is
ZP — 63 163
return completed | complete.
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+ Output signal operation during positioning with po

int tables

/ Position command
Speed 1

Point table 1
4 N
0 £ NN
. L Do ' Time
Point table selection signal [ !
RH) 7 =
[ QR L
Sy — L
Y36 ; |
MEND
PBSY

+ Output signal operation during positioning with home position return

Home position

Speed return speed
! Home position
| » Creep speed shift amount
3 Home
| position
oL~ : Ve >
z-phase [ IUILHLIHANIEA D 00 0 ]} Time
X76 3 } Proximity dog 3 3 3
Point table selection signal : i L
x i
STF || L
eI T
Y36 ! i i
PBSY 1
MEND

¢ Parameters referred to ¢

Pr.29 Acceleration/deceleration pattern selection G@page

Pr.20 Acceleration/deceleration reference frequency (5 page 278

283

5.5.5

Position control by inverter pulse train input

l The simple position pulse train command can be input by pulse train input and sign signal (NP) to the JOG terminal.

Initial . .
Pr. Name Setting range Description
value
" Simple position control by point tables (position command b
419 Position command 0 0 settiFr)\ parameters) ye p y
B000 | source selection 9P — . .
2 Simple pulse train command by inverter pulse input.
428 Command pulse 0 0to2 Pulse train + rotation Negative logic
B009 | selection 3to5 direction sign Positive logic
0 The deviation counter is cleared at the edge when the clear
429 Clear sianal selection 1 (CLR) signal is switched from OFF to ON.
B010 9 1 The deviation counter is cleared while the clear (CLR) signal
is turned ON.
0to 5, 100 to 105, . " ) .
Shows the various pulse conditions during operation as the
430 Pulse monitor selection 9999 1000 t0 1005, number of pulses
B011 1100 to 1105 puises.
8888, 9999 Shows the frequency monitor.
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(1) Operation outline

« If the Pre-excitation/servo ON (LX) signal is turned ON, output shutoff is canceled and the Position control preparation
ready (RDY) signal is turned ON after 0.1 s. When STF (forward stroke end signal) or STR (reverse stroke end signal) is
turned ON, the motor rotates according to the command pulse. When the forward (reverse) stroke end signal is turned
OFF, the motor does not rotate in the corresponding direction.

Actual rotation

Forward rotation m
| |

Base signal ___ | L

Servo on (LX) 4| | | |

Forward stroke end (STF) Q——I—_l
Reverse stroke end (STR) ‘—l — i

Operation ready completion (RDY) i I T T
Seots |

Inverter pulse train command | | | |

Sign signal (NP) 1 L I

In-position (Y36) I L1 [ 1 |

(2) Selecting the pulse train type (Pr.428 and NP signal)

+ Set Pr.419 Position command source selection="2" (simple pulse train position command).

+ Set "68" in any of Pr.178 to Pr.189 (selection of the input terminal function) to assign Simple position pulse train sign
(NP).

+ Select the command pulse train with Pr.428 Command pulse selection.

Pr.428 setting Command pulse train type During forward rotation | During reverse rotation
0to2 Negative | Pulse train + rotation JOG v v vl  wlvlwlwl
(o]
logic direction sign NP L/
3105 Positive | Pulse train + rotation Mol EAENE NN AR ENE
0o . . . .
logic direction sign N R L L

« Select vector control or PM sensorless vector control to select the position control method.

+ If Pr.419="2" (simple pulse train position command) is set, the terminal JOG is used for the simple position pulse train input regardless
of the Pr.291 Pulse train 1/0 selection pulse train input/output selection setting.

(3) Clear signal selection (Pr.429, CLR signal)

* This function is useful to reset the number of droop pulses to 0 when home position return is performed.

« If the simple position droop pulse clear (CLR) signal is turned ON when Pr.429 Clear signal selection (clear signal
selection)= "0", the deviation counter is cleared at the edge of the signal. The Simple position droop pulse clear CLR
signal is also turned ON in synchronization with the zero pulse signal of the encoder such as the home position return
signal, and the deviation counter is cleared.

* For a terminal used for the CLR signal, set "69" in any of Pr.178 to Pr.189 (input terminal function selection) to assign
the function.

When Pr. 429 = "0" \ When Pr. 429 = "1 (initial value)"
Deviation counter /\/ Deviation counter W
image image
CLR J LR
c |<—>|
Counter clear at the edge of Counter clear while ON

turning on of the signal
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(4) Pulse monitor selection (Pr.430)

» Shows the various pulse conditions during operation as the number of pulses. Set "0" in Pr.52 Operation panel main

monitor selection to display the output frequency monitor.
* If any of "26 to 31" is set in Pr.52, Pr.774 to Pr.776, and Pr.992, the electronic gear operation setting for the pulse monitor
by the multifunction monitor can be changed. (Refer to page 346)

Pr.430 setting

Description

[noo Displays the lower of the position command (accumulated value of command pulses).
ano1 Displays the upper of the position command (accumulated value of command pulses).
[nn2 ) . Displays the lower of the current position (accumulated value of feedback pulses=1).
Pulse monitor selection - —
nnn3 Displays the upper of the current position (accumulated value of feedback pulsesx1).
[nn4 Displays the lower of the accumulated value of droop pulses.
anns Displays the upper of the accumulated value of droop pulses.
nonn Displays the monitor item selected in the pulse monitor selection after the electronic gear
For pulse monitor operation.
0100 selection Displays the monitor item selected in the pulse monitor selection before the electronic gear
operation.
Displays the monitor item selected in the multifunction monitor (position command, current
onon For multifunction position, and droop pulse) before the electronic gear operation.
1000 monitor Displays the monitor item selected in the multifunction monitor (position command, current
position, and droop pulse) after the electronic gear operation.
8888 Displays the monitor item selected in the multifunction monitor (position command, current
Output frequency position, and droop pulse) after the electronic gear operation.
display Displays the monitor item selected in the multifunction monitor (position command, current

9999 (initial value)

position, and droop pulse) before the electronic gear operation.

*1  Accumulated value of estimated feedback pulses when PM sensorless vector control is used

(5) The pulse monitor of the operation panel (FR-DU08)

« The position command, current position and the status of droop pulses can be displayed on the operation panel.
« If displayed data has signs, minus signs appear for both upper and lower digits.
* 1f -99999999 or 99999999 is exceeded on the pulse monitor, the monitor value is reset to 0.

Display data Monitor display without signs | Monitor display with signs
10000 Lower monitor o000 -

Upper monitor ! - !
100 Lower monitor I - TN

Upper monitor ,'_',' - ;_',‘

REMARKS

—— ¢ Parameters referred to ¢
Pr.52 Operation panel main monitor selection G@page 346
Pr.178 to Pr.189 (input terminal function selection) (3 page 416

* The pulse count starts at servo on.

» The accumulated number of pulses is cleared at base shutoff or when the CLR signal is turned ON.

» Changing the terminal assignment using Pr.178 to Pr.189 (input terminal function selection) may affect the other functions. Set
parameters after confirming the function of each terminal.
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5.5.6 Electronic gear setting

l Set the gear ratio between the machine gear and motor gear.

Pr. Name Initial value | Setting range Description
420 Command pulse scaling
B001 factor numerator (electronic 1 1 to 32767

gear numerator)
Command pulse
421 | multiplication denominator

Set the electronic gear.
Pr.420 is the numerator and Pr.421 is the denominator.

B002 | (electronic gear ! 1to 32767
denominator)
424 Position (.:ommand . Use it when the rotation is not smooth because the
B0O5 acceleration/deceleration O0s 0to50s electronic gear ratio is large (10 times or larger) and the
time constant rotation speed is slow.

(1) Gear ratio calculation (Pr.420, Pr.421)

+ The position resolution (travel distance per pulse A/ [mm]) is the travel distance per motor rotation As [mm] and the
feedback pulse of the detector.
It is determined by Pf [pulse/rev] and represented with the following formula.
As A ¢ : Travel distance per pulse [mm]
AY = Pf As: Travel distance in one motor rotation [mm]
pf: Number of feedback pulses [pulse/rev] (the number of pulses after the number encoder pulses

is quadruplicated)
The travel distance in 1 command pulse can be separately specified with a parameter and so an integer can be set as the
travel distance in 1 command pulse.

As Pr.420
X
Pf Pr.421

A =

The following formula shows the relationship between the motor speed and internal command pulse frequency.

fo Pr.420 pf No. fo: internal command pulse frequency [pps]
X ——— = X
Pr.421 60 No: motor rotation speed [r/min]

» Set the electronic gear ratio in the range of 1/50 to 20. Note that, if the setting value is too small, the speed command will also be too
small; while if it is too large, the speed ripple will be too large.
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[Setting example 1]
In a driving system whose ball screw pitch is PB=10 (mm) and the reduction ratio is 1/n=1, the electronic gear ratio is As=10

(mm) when A £=0.01 (mm) and Pf=4000 (pulses/rev) is set as the number of feedback pulses. Based on this, use the
following formula:

AS Pr.420
= X
Al Pf Pr.421
Pr.420 pf
_ = X
praz1 A As
4000 4
= 0.01 =
710 1

Thus, set the parameters as follows: Pr.420="4", Pr.421="1".

[Setting example 2]

Find the internal command pulse frequency for the rated motor speed of the dedicated motor.
However, the command pulse ratio is Pr.420/Pr.421="1".

If the number of encoder pulses is 2048 (pulses/rev), (feedback pulse pf = 2048 x 4)

No. Pr.421

60  Pr.420

fo 2048 x 4 (multiplication) x

204800

The internal command pulse will be 204800 (pps) in accordance with the above formula.

Relationship between the position resolution A / and system accuracy

The system accuracy (the positioning accuracy of the machine) is the sum of electric deviation and mechanical deviation.
Normally try to prevent the total deviation from being affected by the electronic deviation. Refer to the following relationship
as a reference.

Ap < (% to 11—0) x Ag Ag: positioning accuracy
<Motor stop characteristics>

When running the motor by parameter settings, the relationship between the internal command pulse frequency and the
number of motor rotations will be as shown in Figure page 224. Pluses as much as the motor speed delay are accumulated
in the deviation counter. These pulses are called droop pulses (g). The relationship between the command frequency (fo)
and position loop gain (Kp:Pr.422) is shown in the following formula.

f 204800
e = K_(; [pulse] & T [pulse] (with the rated motor speed)

The number of droop pulses (g) will be 8192 with the initial value Kp = 25 s

Since the inverter has droop pulses during operation, a stop settling time (ts), which is the time between the zero command
output and the motor stop, is required. Set the operation pattern taking into the account the stop setting time.

ts = 3 x

1
o

The stop settling time (ts) will be 0.12 s for the initial value Kp=25 st
The accuracy of positioning Ae will be (5 to 10) x A £ =Ag [mm]

(2) Position command constant value during acceleration/deceleration (Pr.424)

« If the electronic gear ratio is large (1:10 or larger) and the rotation speed is slow, the rotation is not smooth and the
rotation shape becomes like a pulse. Set this option in such a case to smoothen the rotation.
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——— & Parameters referred to ¢
Pr.422 Position control gain (3 page 245

If the command pulse frequency varies rapidly when no acceleration time can be assigned to the command pulse,
overshoot or excessive error alarms may occur. Set this option in such a case to set the acceleration/deceleration time.
Normally it is set to 0.

5

.9.7 Position adjustment parameter settings

Pr. Name Initial value Setting range Description
426 . . Set the number of droop pulses that triggers the In-
In-position width 100 pulses | 0 to 32767 pulses
B007 P P P position (Y36) signal.
Set the number droop pulses that activates Excessive
427 . 0 to 400K .
B00S Excessive level error 40K position fault (E.OD).
9999 Function invalid

1294 Position detection lower 4

. . 0 0 to 9999 Set the lower four digits of the position detection value.
B192 | digits
1295 Position detection upper 4

. 0 0 to 9999 Set the upper four digits of the position detection value.
B193 | digits PP 9 P

0 The position is detected at both the plus side and minus
1296 Position detection 0 side.
B194 | selection 1 The position is detected at the plus side only.
2 The position is detected at the minus side only.
1297 Position detection 0 0o 32767 Set the hysteresis width for the detection position of the
B195 hysteresis width position detected signal (FP signal).
(1) In-position width (Pr.426, Y36 signal)

(2)

()

The Y36 signal is used as the in-position signal.

If the number of droop pulses is equal to or smaller than the Pr.426 setting value, the In-position (Y36) signal turns ON.
To use the Y36 signal, set "36 (positive logic) or 136 (negative logic)" in any of Pr.190 to Pr.196 (output terminal
function selection) to assign the function.

Excessive error level (Pr.427)

If the number of droop pulses exceeds the Pr.427 setting, a position error is detected, Excessive position fault (E.OD) is
activated and the inverter output is shut off. Increase the error threshold level when a small value is set as the Position
control gainsetting value. Set a small value for early detection even when the load is heavy.

If Pr.427="9999" is set, E.OD is not activated regardless of the amount of droop pulses.

Position detected signal (Pr.1294 to Pr.1297, FP signal)

The position detected signal (FP signal) is turned ON when the current position [before the electronic gear] exceeds the
position detection (Pr.1295 x 10000 + Pr.1294). For the position detected signal (FP signal), assign the function by setting
"60 (positive logic) or 160 (negative logic)" in any of Pr.190 to Pr.196 (output terminal function selection).

Whether the position detection is determined at a plus position or minus position can be selected by Pr.1296 Position
detection selection. When "0" is set, the position is detected at both the plus side and minus side. When "1" is set, the
position is detected at the plus side only. When "2" is set, the position is detected at the minus side only.

Position | __ TN Position detection level Pr.1295 %0000 + Pr.1294
[before electronic gear]
Ol >
ke

Pr.1295 x 10000 + Pr.1294

1 1
1 1
| |
1 ]
| ON |
| |
| |
1 1

FP (For Pr.1296 = 0) ON
FP (For Pr.1296 = 1) —
FP (For Pr.1296 = 2) ON
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* When a current position varies, the position detected signal may repeat ON/OFF (chatter). Setting hysteresis to the
detected position prevents chattering of the signal. Use Pr.1297 Position detection hysteresis width to set a hysteresis
width.

Current position

Position
[before electronic gear]
Position detection level —» % Pr.1297
Pr.1295 x 10000 + Pr.1294 Pr.1297
Time

5.5.8 Position control gain adjustment

Easy gain tuning is provided as an easy tuning method. For details about easy gain tuning, refer to page 188.
If it does not produce any effect, make fine adjustments by using the following parameters.
Set "0" to Pr.819 Easy gain tuning selection before setting the following parameters.

Pr. Name Initial value | Setting range Description
422 i . ) "
B003 Position control gain 25571 Oto 150 s" Set the gain for the position loop.
423 i . Function to cancel a delay caused by the droop pulses
Position feed forward gain 0% 0 to 100% ) - Y Y PP
B004 in the deviation counter.
425 Position feed forward
Os Oto5s Input the first delay filter for the feed forward command.
B006 command filter P y
446 Model position control . -
j 25 sec! 0to 150 sec™! | Set the gain for the model position controller.
B012 gain
828 . .
G224 Model speed control gain 60% 0 to 1000% Set the gain for the model speed controller.
877 Speed feed forward 0,1 Perform position feed forward control.
G220 control/model adaptive 0
speed control selection 2 Model adaptive position control becomes valid.
880 . . . N )
c114 Load inertia ratio 7-fold 0 to 200-fold | Set the load inertia ratio for the motor.

(1) Position loop gain (Pr.422)

* Make adjustment when any of such a phenomena as unusual vibration, noise and overcurrent of the motor/machine
occurs.

* Increasing the setting improves traceability for the position command and also improves servo rigidity at a stop, but
oppositely makes an overshoot and vibration more liable to occur.

* Normally set this parameter within the range about 5 to 50.

Movement ¢ condition How to adjust Pr.422
Increase the setting value.

Response is slow. Increase the setting value by 3 s until immediately before an overshoot, stop-time
vibration or other instable phenomenon occurs, and set about 80 to 90% of that value.
Lower the setting value.

Overshoot, stop-time vibration

. -1 . . o
or other instable phenomenon Lower the setting value by 3 s™' until immediately before an overshoot, stop-time

vibration or other instable phenomenon does not occur, and set about 80 to 90% of
that value.

occurs.
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(2) Position feed forward gain (Pr.423)

« This function is designed to cancel a delay caused by the droop pulses in the deviation counter. Set this parameter when
the position response is not enough with Pr.422 set.

» When a tracking delay for command pulses poses a problem, increase the setting gradually and use this parameter within

the range where an overshoot or vibration will not occur.

This function has no effects on servo rigidity at a stop.

* Normally set this parameter to 0.

(3) Model adaptive position control (Pr.446)

When setting Pr.423, set Pr.877="0 or 1" to enable position feed forward control.

» Set each response for position commands and for load and external disturbances individually.

+ Set this parameter when the position response is not enough with Pr.422 set.

* When setting Pr.446, set Pr.877="2" to enable the model adaptive position control, Pr.828 Model speed control
gain="0", and a load inertia ratio in Pr.880 Load inertia ratio.

+ Set a small value in Pr.446 first, and then increase the setting gradually and use this parameter within the range where an
overshoot or vibration will not occur.

5.5.9

Troubleshooting in position control

Condition

Cause

Countermeasure

1 | The motor does not rotate.

There is incorrect phase sequence
between the motor wiring and
encoder wiring.

Check the wiring. (Refer to page 66.)

Control mode selection setting
Pr.800 Control method selection
is not appropriate.

Check the Pr.800 setting. (Refer to page 160.)

No servo ON or stroke end signals
(STF/STR) are input.

Check if a signal is properly input.

A command pulse or position pulse
sign (NP) is not correctly input.

Check if the command pulse is properly input. (check the
accumulated value for command pulses in Pr.430 Pulse
monitor selection).

Check the command pulse type in Pr.428 Command pulse
selection.

Check that the position pulse sign (NP) is assigned to an
input terminal. (inverter pulse input)

The setting in Pr.419 Position
command source selection
(position command source
selection) is not correct.

Check the position command source selection in Pr.419.

When simple position control by a
point table (Pr.419="0") is used ,
the position feed length set by
Pr.465 to Pr.494 is not correct.

Check the position feed length in Pr.465 to Pr.494.

A command pulse is not correctly

Check the command pulse type in Pr.428 Command pulse
selection.
Check if the command pulse is properly input. (check the

unstable.

settings are affecting adversely.

L input. accumulated value of command pulses in Pr.430)
The position is unfavorably - . . .
2 shifted. Check that the position pulse sign (NP) is assigned to an
input terminal. (inverter pulse input)
The command is affected by noise. Set Pr.72 PWM frequency selection lower.
Noise is superpositioned on the Change the earthing (grounding) position of the shielded
encoder feedback signals. cable. Alternatively, do not connect it.
Position loop gain is too high. Set Pr.422 Position control gain lower.
3 Hunting occurs in the motor Perform easy gain tuning.
or the machine. Speed loop gain is too high. Set Pr.820 Speed control P gain 1 lower and Pr.821
Speed control integral time 1 higher.
4 Machine movement is Acceleration/deceleration time Set Pr.7 Acceleration time and Pr.8 Deceleration time

lower.
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(1) Flowcharts

Position control is not
exercised normally

Have you checked
the speed control items?

Check the speed
control measures.

Position shift occurs.

Have you made
the electronic gear

Set the electronic gear.
(Pr. 420, Pr. 421)

he forward (reverse)
rotation stroke end signal has
urned off before completion
of positioning.

Do not turn off the forward
(reverse) rotation stroke end
signal before completion of
positioning.

A

Motor or machine is
hunting.

The position loop gain

A4

Perform easy gain tuning.
The speed control gain is high.

Decrease Decrease the speed control
\ the position loop gain proportional gain (Pr. 820).
(Pr. 422). Increase the speed control

integral time (Pr. 821).

Y

Machine operation is
unstable.

Insufficient torque.
Increase the excitation
ratio (Pr. 854).

Please contact your sales
representative.

I » The speed command of position control is related to speed control. (Refer to page 174.)

—— ¢ Parameters referred to ¢

Pr.7 Acceleration time (3 page 278

Pr.8 Deceleration time U@page 278

Pr.72 PWM frequency selection U@page 270
Pr.800 Control method selection (35 page 160
Pr.802 Pre-excitation selection @page 584
Pr.819 Easy gain tuning selection U@page 188
Pr.820 Speed control P gain 1 (35 page 188
Pr.821 Speed control integral time 1 (@page 188
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5.6 Real sensorless vector control, vector
control, PM sensorless vector control

adjustment
Refer
Purpose Parameter to set
to page
To stabilize speed and torque feedback Speed detection filter P.G215, P.G216, Pr.823, Pr.827, 248
signal. Torque detection filter P.G315, P.G316 Pr.833, Pr.837
To changes excitation ratio Excitation ratio P.G217 Pr.854 249
5.6.1 Speed detection filter and torque detection
filter Sensorless| [Vecton | 2T
Set the time constant of primary delay filter for speed feedback signal and torque feedback signal.
Speed loop response is reduced. Under ordinary circumstances, therefore, use the initial value as it is.
. Setting L
Pr. Name Initial value Description
range
823 0 Without filter
Speed detection filter 1 0.001's Set the time constant of primary delay filter for speed
G215+ 0.001t00.1s )
feedback signal.
827 0 Without filter
Torque detection filter 1 Os Set the time constant of primary delay filter torque
G216 0.001t00.1s )
feedback signal.
833 Speed detection filter 2 9999 0t00.1s Second function of Pr.823 (enabled when RT signal ON)
ion tilter
G315+ peed cetectlo € 9999 Same as Pr.823 setting
837 T detection filter 2 9999 0to0.1s Second function of Pr.827 (enabled when RT signal ON)
r ion riter
G316 orque detectlo € 9999 Same as Pr.827 setting

x1  These parameters are available when FR-A8AP (option) is installed.

(1) Stabilizing speed detection (Pr.823, Pr.833)

» Speed loop response is reduced. Under ordinary circumstances, therefore, use the initial value as it is.

If there is speed ripple due to high frequency disturbance, adjust until speed stabilizes by gradually raising the setting.
Speed is oppositely destabilized if the setting value is too large.

This setting is valid under vector control only.

(2) Stabilizing torque detection (Pr.827, Pr.837)
« Current loop response is reduced. Under ordinary circumstances, therefore, use the initial value as it is.
If there is torque ripple due to high frequency disturbance, adjust until speed stabilizes by gradually raising the setting.
Speed is oppositely destabilized if the setting value is too large.
(3) Employing multiple primary delay filters
» Use Pr.833, Pr.837 if changing filter according to application. Pr.833, Pr.837: Second function selection (RT) signal

REMARKS

» The RT signal is a second function selection signal. The RT signal also enables other second functions. (Refer to page 420.)
» The RT signal is assigned to the terminal RT in the initial setting. Set "3" in any of Pr.178 to Pr.189 (input terminal function selection)
to assign the RT signal to another terminal.
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5.6.2 Excitation ratio

l The excitation ratio can be lowered to enhance efficiency for light loads. (Motor magnetic noise can be reduced.)

. Setting L.
Pr. Name Initial value Description
range
854 e . o . .
G217 Excitation ratio 100% 0 to 100% Set an excitation ratio when there is no load.

* When excitation ratio is reduced, output torque startup is less responsive.
This function is suitable for applications such as machine tools that suddenly accelerate/decelerate repeatedly up to high
speed.

Excitation ratio 4
[%]

100
m I
(Initial value) /
I
I
I
I
I
I
1
:
10

Pr.854

setting

>
>

0 Load[%)]

» The setting of Pr.854 is invalid if Pr.858 Terminal 4 function assignment or Pr.868 Terminal 1 function assignment is set to "1" (flux
command according to terminal).
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5.7

(E) Environment setting parameters

monitor signal

Refer to
Purpose Parameter to set
page
To set the time Simple clock function P.E030 to P.E032 | Pr.1006 to Pr.1008 251
To set a limit for the reset function. ]
. . Reset selection/
To shut off output if the operation )
] disconnected PU P.E100 to P.E102,
panel disconnects. . Pr.75 252
. detection/PU stop P.E107
To force deceleration to a stop on the . ..
. selection/Reset limit
operation panel.
To select the display lan f th PU display |
\ play language of the U dls.p ay language PE103 Pr145 254
parameter unit selection
To control the buzzer of the
. . PU buzzer control P.E104 Pr.990 254
parameter unit and operation panel
To adjust the LCD contrast of the .
. PU contrast adjustment | P.E105 Pr.991 254
parameter unit
To turn OFF the operation panel when
not using it for a certain period of Display-off mode P.E106 Pr.1048 255
time
To use the USB memory USB host reset P.E110 Pr.1049 255
To use the setting dial of the
operation panel lik ntiometer ration panel
peration panel like a potentiomete Ope at.lo pane . P.E200 Pr161 256
to set the frequency. operation selection
To disable the operation panel.
To change the frequency change
. 9 . q y g Frequency change
increments which changes when .
R X . . increment amount P.E201 Pr.295 257
using the setting dial of the operation .
setting
panel
To use the regeneration unit to Regenerative brake
. . . P.E300, P.G107 Pr.30, Pr.70 593
increase the motor braking torque selection
To change the overload current rating . . .
e Multiple rating setting P.E301 Pr.570 258
specification
To input a voltage between 480 V and | Input voltage mode
. P.E302 Pr.977 259
500 V selection
. Parameter write disable
To prevent parameter rewriting . P.E400 Pr.77 260
selection
To restrict parameters with a .
Password function P.E410, P.E411 Pr.296, Pr.297 262
password
To use parameters freely Free parameter P.E420, P.E421 Pr.888, Pr.889 264
To change parameter settings for an | IPM parameter
sl L P.E430 Pr.998 170
IPM motor as a batch initialization
) Automatic parameter
To set multiple parameters as a batch ) P.E431 Pr.999 264
setting
Applicable parameter Pr160
. . . r. s
To display the required parameters dlsplz.zy and user group | P.E440 to P.E443 Pr.A72 to Pr.174 268
function
To release the parameter copy Parameter copy alarm
. P.E490 Pr.989 609
warning (CP) release
. PWM carrier frequency
To reduce the motor noise and EMI . P.E600 to P.E602 | Pr.72, Pr.240, Pr.260 270
changing
Inverter parts life display | P.E700 to P.E704 | Pr.255 to Pr.259 271
To understand the maintenance time | Maintenance output Pr.503, Pr.504,
. X X P.E710 to P.E715 274
of inverter parts and peripheral function Pr.686 to Pr.689
device Current average value
P.E720 to P.E722 | Pr.555 to Pr.557 275
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5.7.1

Simple clock function

l The time can be set. The time can only be updated while the inverter power is ON.

Initial . o
Pr. Name Setting range Description
value

1006 Clock (year) 2000 2000 to 2099 Set the year.
E030 y year

101 to 131, 201 to 228,

(229), 301 to 331, Set the month and day.

401 to 430, 501 to 531, 1000 and 100 digits: January to December

1007 101 -
Clock (month, day) 601 to 630, 701 to 731, 10 and 1 digits: 1 to end of month (28, 29, 30 or

E031 (January 1)

801 to 831, 901 to 930, 31)

1001 to 1031, 1101 to 1130, | For December 31, set "1231".
1201 to 1231
0to 59, 100 to 159,

200 to 259, 300 to 359,

400 to 459, 500 to 559,

600 to 659, 700 to 759,

800 to 859, 900 to 959, Set the hour and minute using the 24-hour clock.
1008 . 0 1000 to 1059, 1100 to 1159, | 1000 and 100 digits: 0 to 23 hours

Clock (hour, minute) . )

E032 (00:00) 1200 to 1259,1300 to 1359, | 10 and 1 digits: 0 to 59 minutes

1400 to 1459, 1500 to 1559,
1600 to 1659, 1700 to 1759,
1800 to 1859,1900 to 1959,
2000 to 2059, 2100 to 2159,
2200 to 2259, 2300 to 2359

For 23:59, set "2359".

» When the year, month, day, time and minute are set in the parameters, the inverter counts the date and time. The date

and time can be checked by reading the parameters.

REMARKS
The clock's count-up data is saved in the inverter's EEPROM every 10 minutes.
Because the date and time are cleared after turning OFF the control circuit power supply, the clock function must be reset after turning
ON the power supply. Use a separate power supply, such as an external 24 V power supply, for the control circuit of the simple clock
function, and supply power continuously to this control circuit.
With the initial setting, inverter reset is performed if supplying power to the main circuit power supply is started with power supplied only
to the control circuit power supply. Thus, the clock information stored in EEPROM is restored. Reset at the start of supplying power to
the main circuit power supply can be disabled by setting Pr.30 Regenerative function selection. (Refer to page 593)

The set clock is also used for functions such as faults history.

GROUP
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5.7.2 Reset selection/disconnected PU detection/PU
stop selection

The reset input acceptance, disconnected PU (FR-DUO08/FR-PUQ7) connector detection function and PU stop function
can be selected.

Pr. Name Initial value Setting range Description
Reset selection/ 0to 3, 14 to 171 For the initial setting, reset is always
75 disconnected PU detection/ 14 0to 3,14 to0 17, enabled, without disconnected PU detection,
PU stop selection 100 to 103, 114 to 1172 | and with the PU stop function.
0 Reset input is always enabled.
E100 | Reset selection 0 Reset input is enabled only when the

1
protective function is activated.

Operation continues even when the PU is

. . 0 disconnected.
E101 Disconnected PU detection 0 1 The inverter output is shut off when the PU is
disconnected.
0 Decelerates to a stop when the STOP key is
pressed in PU operation mode only.
E102 | PU stop selection 1 Decelerates to a stop when the STOP key
1 for PU is pressed in any of the PU, external
and communication operation modes.
E107 Reset limit 0 0 Reset I?m?t disabled
12 Reset limit enabled

The parameters above will not return to their initial values even if parameter (all) clear is executed.
1  The setting range for the FR-A820-03160(55K) or lower and FR-A840-01800(55K) or lower.
*2  The setting range for the FR-A820-03800(75K) or higher and FR-A840-02160(75K) or higher.

Pr.75 Setting+3 Reset selection Disconnected PU detection PU stop selection
0, 100 Reset input always enabled ) ) )
- Operation continues even when PU is
Reset input enabled only when| Decelerates to a stop when
1, 101 ) ) ) disconnected.
protective function activated
2,102 Reset input always enabled is input in PU operation
- Inverter output shut off when PU
Reset input enabled only when| | mode only.
3,103 disconnected.

protective function activated

14 (Initial value), )
Reset input always enabled . ) .
114 Operation continues even when PU is | Decelerates to a stop when

Reset input enabled only when | disconnected.

15, 115 . ) ) - .
protective function activated is input in any of the PU,
16, 116 Reset input always enabled external and communication
- Inverter output shut off when PU .
Reset input enabled only when| operation modes.
17,117 disconnected.

protective function activated
x3  Setting Pr.75 = any of "100 to 103 and 114 to 117" will enable the reset limit function. The setting is available for the FR-A820-03800(75K) or higher and FR-
A840-02160(75K) or higher.

(1) Reset selection (P.E100)

* When P.E100="1" or Pr.75="1, 3, 15, 17, 100, 103, 115, or 117" is set, reset (reset command via RES signal or
communication) input is enabled only when the protective function is activated.

* When the reset signal (RES) is input during operation, the motor coasts since the inverter being reset shuts off the output. Also, the
cumulative values of electronic thermal O/L relay and regenerative brake duty are cleared.
» The input of the PU reset key is only enabled when the protective function is activated, regardless of the P.E100 and Pr.75 settings.
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(2) Disconnected PU detection (P.E101)

« If the PU (FR-DUO08/FR-PUQ7) is detected to be disconnected from the inverter for 1 s or longer while P.E101 ="1" or
Pr.75="2, 3, 16, 17, 102, 103, 116, or 117", PU disconnection (E.PUE) is displayed and the inverter output is shut off.

REMARKS

* When the PU has been disconnected since before power-ON, the output is not shut off.

 To restart, confirm that the PU is connected and then reset.

* When P.E101="0" or Pr.75 ="0, 1, 14, 15, 100, 101, 114, or 115" (operation continues even when PU disconnected), decelerates to a
stop when PU is disconnected during PU JOG operation.

* When RS-485 communication operation is performed through the PU connector, the reset selection/PU stop selection function is valid
but the disconnected PU detection function is invalid. (The communication is checked according to Pr.122 PU communication check

time interval.)

(3) PU stop selection (P.E102)

+ Stop can be performed by inputting ﬁ from the PU in any of the operation modes of PU operation, External operation

and network operation.

. en stop is performed by the stop function, U0 s isplayed on the PU. A fault output is not provided.
When stop is performed by the PU stop function, " - k- " is displayed on the PU. A fault output is not provided

* When P.E102="0" or Pr.75="0 to 3, 100 to 103" is set, deceleration stop using is valid only in the PU operation

mode.

* When Pr.551 PU mode operation command source selection="1" (PU mode RS-485 terminal), deceleration stop is performed even

when is input during operation in PU mode via RS-485 communication.

(4) How to restart after stopping with input from the PU during External operation (PU stop (PS)
release method)
* PU stop release method for operation panel (FR-DUQ8)
1)After completion of deceleration to a stop, switch OFF the STF and STR signal.
2)Press | gy three times. () I '--' release)

(When Pr.79 Operation mode selection = "0 (initial value) or 6")
When Pr.79 = "2, 3, or 7", PU stop can be released by pressing one time.
* PU stop release method for parameter unit (FR-PUQ7)
1)After completion of deceleration to a stop, switch OFF the STF or STR signal.

2)Press E ('--' '-- release)

Speed

> Time

Operation
panel

STF ON

(STR) OFF

Stop/restart example for External operation
» The motor can be restarted by resetting the power supply or resetting with a RES signal.

REMARKS

» Even when Pr.250 Stop selection = "9999" is set and coasting stop is selected, deceleration stop and not coasting stop is performed in
the PU stop function during External operation.
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(5) Reset limit function (P.E107)

* When P.E107 = "1" or Pr.75 = any of "100 to 103 and 114 to 117", if an electronic thermal O/L relay or an overcurrent
protective function (E.THM, E.THT, E.OC]]) is activated while one of them has been already activated within 3 minutes,
the inverter will not accept any reset command (RES signal, etc.) for about 3 minutes from the second activation.

« The reset limit function is available with the FR-A820-03800(75K) or higher and FR-A840-02160(75K) or higher.

» Resetting the inverter power (turning OFF the control power) will clear the accumulated thermal value.
* When the retry function is set enabled (Pr.67 Number of retries at fault occurrence = "0"), the reset limit function is disabled.

/\ Caution

A Do not perform a reset while a start signal is being input. Doing so will cause a sudden start of the motor,
which is dangerous.

—— & Parameters referred to ¢

Pr.67 Number of retries at fault occurrence G@page 332

Pr.79 Operation mode selection @page 299

Pr.250 Stop selection (3 page 592

Pr.551 PU mode operation command source selection (&~ page 308

5.7.3 PU display language selection

l The display language of the parameter unit (FR-PUQ7) can be selected.

Pr. Name Initial value Setting range Description
0 Japanese

English

German

145 PU display language French

E103 selection Spanish

Italian

Swedish

N[O~ WIN|~

Finnish

5.7.4 Buzzer control

I The buzzer can be set to "beep" when the keys of the operation panel (FR-DUO8) and parameter unit (FR-PUQ7) are

operated.
Pr. Name Initial value Setting range Description
990 0 Without buzzer
E104 PU buzzer control 1 ] With buzzer
| REMARKs |

I * When with buzzer is set, the buzzer sounds if an inverter fault occurs.

5.7.5 PU contrast adjustment

Contrast adjustment of the LCD of the parameter unit (FR-PUQ7) can be performed.
Decreasing the setting value makes the contrast lighter.

Pr. Name Initial value Setting range Description
1
E91905 PU contrast adjustment 58 0to 63 0: Light — 63: Dark

The above parameter is displayed as a simple mode parameter only when the parameter unit (FR-PUQ7) is connected.
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5.7.6 Display-off mode

l The LED of the operation panel can be turned OFF when it has not been used for a certain period of time.

Pr. Name Initial value Setting range Description
1048 0 Display-off mode disabled
E106 Display-off waiting time 0 110 60 min Set time until the LED of the operation
panel is turned OFF.

« If the operation panel has not been operated for the time set in Pr.1048, the display-off mode is enabled and its LED is
turned OFF.

In the display-off mode, the "MON" LED flickers slowly.

The count to display off is reset at installation/removal of the operation panel, power-ON/OFF of the inverter, or inverter
reset.

Display-off mode end condition

-Operation of the operation panel

-Occurrence of a warning, alarm, or fault

-Installation/removal of the operation panel, power-ON/OFF of the inverter, or inverter reset

-Connection/disconnection of the USB A connector

| REMARKS |
I * The "P.RUN" LED is on in the display-off mode (when the PLC function is operating).

5.7.7 Resetting USB host errors

When a USB device is connected to the USB connector (connector A), the USB host error can be canceled without
performing an inverter reset.

Pr. Name Initial value Setting range Description
1049 0 Read only
E110 USB host reset 0 1 Resets the USB host.

« Parameter copy (refer to page 609) and the trace function (refer to page 529) can be used when a USB device (such as
a USB memory) is connected to the USB connector (connector A).
» When a device such as a USB charger is connected to the USB connector and an excessive current (500 mA or higher)

flows, USB host error u'_t'u"-' (UF warning) is displayed on the operation panel.
« If a UF warning occurs, disconnect the USB device and set Pr.1049="1" to cancel the USB error. (The UF warning can
also be canceled by resetting the inverter power or resetting with the RES signal.)

GROUP
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5.7.8 Setting dial potentiometer mode/key lock
operation selection

The setting dial of the operation panel (FR-DU08) can be used for setting like a potentiometer.
The key operation of the operation panel can be disabled.

Pr. Name Initial value | Setting range Description
0 Setting dial frequency
setting mode Key lock mode
1 Setting dial disabled
161 Frequency setting/key lock 0 potentiometer mode
E200 operation selection 10 Setting dial frequency
setting mode
- - Key lock mode enabled
1 Setting dial

potentiometer mode

(1) Using the setting dial like a potentiometer to set the frequency

» The frequency can be set by simply turning the setting dial of the operation panel (FR-DU08) during operation.

SET | needs not to be pressed. (For the details of the operation method, refer to page 107.)

REMARKS |

« If the display changes from flickering "60.00" to "0.00", the setting value of Pr.161 may not be "1".

» The newly-set frequency will be saved as the set frequency in EEPROM after 10 s.

» When setting the frequency by turning the setting dial, the frequency goes up to the set value of Pr.1 Maximum frequency (initial value:
200 Hz). Be aware of what frequency Pr.1 is set to, and adjust the setting of Pr.1 according to the application.

(2) Disabling the setting dial and key operation of the operation panel (Press and hold [MODE] (2 s))

» Operation using the setting dial and keys of the operation panel can be disabled to prevent parameter changes,
unexpected starts or frequency changes.

Set Pr.161 to "10 or 11" and then press for 2 s to disable setting dial or key operations.

When setting dial and key operations are disabled, |_|_{I_ - appears on the operation panel. If setting dial or key

operation is attempted while dial and key operations are disabled, |_||I_ | appears. (When a setting dial or key

operation is not performed for 2 s, the monitor display appears.)

To enable the setting dial and key operation again, press for2s.

« Even if setting dial and key operations are disabled, the monitor indicator and E are enabled.

* The PU stop cannot be released with key operations unless the operation lock is released first.

—— ¢ Parameters referred to ¢

Pr.1 Maximum frequency @page 334
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5.7.9 Frequency change increment amount setting

When setting the set frequency with the setting dial of the operation panel, the frequency changes in 0.01 Hz
increments in the initial status. Setting this parameter to increase the frequency increment amount that changes when
the setting dial is rotated can improve usability.

Pr. Name Initial value Setting range Description
0 Function invalid
. 0.01 . .
295 Frequency change increment 0 5.0 The minimum change width when the set
E201 amount setting 1.00 frequency is changed with the setting dial
10,00 can be set.

(1) Basic operation

* When Pr.295="0", the minimum increment when the set frequency is changed with the setting dial can be set.
For example, when Pr.295="1.00 Hz", one click (one dial gauge) of the setting dial changes the frequency in increments
of 1.00 Hz, such as 1.00 Hz — 2.00 Hz — 3.00 Hz.

When Pr.295="1"

STOR
RESET]

FR-DU08

1 click 1 click

REMARKS

* When machine speed display is selected in Pr.37 Speed display, the minimum increments of change are determined by Pr.295 as well.
Note that the setting value may differ because the speed setting performs frequency conversion for the set machine speed, and then
reverse-converts it to the speed display again.

* For Pr.295, the increments are not displayed.

* The Pr.295 setting is enabled only for changes to the set frequency. It does not apply to the settings of other parameters related to
frequency.

* When 10 is set, the frequency setting changes in 10 Hz increments. Be cautious of excessive speed (in potentiometer mode).

¢ Parameters referred to ¢
Pr.37 Speed display (% page 344
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5.7.10 Multiple rating setting

Four rating types of different rated current and permissible load can be selected. The optimal inverter rating can be
chosen in accordance with the application, enabling equipment size to be reduced.

. Setting Description (overload current rating,
Pr. Name Initial value i i
range surrounding air temperature)
SLD rating
0+1 110% 60 s, 120% 3 s (inverse-time characteristics)
Surrounding air temperature 40°C
LD rating
1 120% 60 s, 150% 3 s (inverse-time characteristics)
;;:1 Multiple rating setting 2 z;rrrc::irrl‘c;mg air temperature 50°C
2 150% 60 s, 200% 3 s (inverse-time characteristics)
Surrounding air temperature 50°C
HD rating
3+l 200% 60 s, 250% 3 s (inverse-time characteristics)
Surrounding air temperature 50°C

*1  Not compatible with the IP55 compatible model.

(1) Changing the parameter initial values and setting ranges

» When inverter reset and all parameter clear are performed after setting Pr.570, the parameter initial values are changed

according to each rating, as shown below.

Pr.570 setting
Pr. Name 0 1 2 (Initial value) 3 Refer to
0 Torque boost ] ] *] *] 577
7 Acceleration time 1 1 #1 #1 278
8 Deceleration time 1 1 #1 #1 278
9 Electronic thermal O/L relay SLD rated LD rated ND rated HD rated 322
currents2 current=2 current=2+3 current=2+3
12 DC injection brake operation voltage 1 1 #1 #1 584
22 Stall prevention operation level 110% 120% 150% 200% 181, 336
48 Second stall prevention operation level 110% 120% 150% 200% 336
56 Current monitoring reference SLD rated LD rated ND rated HD rated 356
currents2 currents2 currents2 currents2
114 | Third stall prevention operation level 110% 120% 150% 200% 336
148 | Stall prevention level at 0 V input 110% 120% 150% 200% 336
149 | Stall prevention level at 10 V input 120% 150% 200% 250% 336
150 | Output current detection level 110% 120% 150% 200% 381
165 | Stall prevention operation level for restart 110% 120% 150% 200% 511
557 Current average value monitor signal output SLD rated LD rated ND rated HD rated 275
reference current currents2 currents2 currents2 currents2
893 Energy saving monitor reference (motor SLD rated motor | LD rated motor | ND rated motor | HD rated motor 365
capacity) capacity=2 capacityx2 capacity+2 capacity+2
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*1  Initial values differ depending on the rating as follows.

200V class FR-A820-[]
00046 | 00077 | 00105 | 00167 | 00250 | 00340 | 00490 | 00630 | 00770 | 00930 | 01250 | 01540 | 01870 | 02330 | 03160 | 03800 | 04750
Pr.570 (0.4K) | (0.75K) | (1.5K) | (2.2K) | (3.7K) | (5.5K) | (7.5K) | (11K) [ (15K) | (18.5K) | (22K) | (30K) | (37K) | (45K) | (55K) | (75K) | (90K)
Pr. . 400V class FR-A840-]
setting
00023 | 00038 | 00052 | 00083 | 00126 | 00170 | 00250 | 00310 | 00380 | 00470 | 00620 | 00770 | 00930 | 01160 | 01800 | 02160 ?:3}2()]
(0.4K) | (0.75K) | (1.5K) | (2.2K) | (3.7K) | (5.5K) | (7.5K) | (11K) | (15K) | (18.5K) | (22K) | (30K) | (37K) | (45K) | (55K) | (75K) or highet
0 0,1 6 6 4 4 4 3 3 2 2 2 2 2 2 15 |15 |1 1
(%) | 2,3 6 6 4 4 4 3 3 2 2 2 2 2 2 2 2 1 1
7 0,1 5 5 5 5 5 5 15 15 15 15 15 15 15 15 15 15 15
() 2 5 5 5 5 5 5 5 15 15 15 15 15 15 15 15 15 15
3 5 5 5 5 5 5 5 5 15 15 15 15 15 15 15 15 15
8 0,1 10 10 10 10 10 10 30 30 30 30 30 30 30 30 30 30 30
2 5 5 5 5 5 5 5 15 15 15 15 15 15 15 15 15 15
(s) 3 5 5 5 5 5 5 5 5 15 15 15 15 15 15 15 15 15
12 0,1 4 4 4 4 4 4 2 2 2 2 2 2 2 2 1 1 1
(%) 2 4 4 4 4 4 4 4 2 2 2 2 2 2 2 2 1 1
3 4 4 4 4 4 4 4 4 2 2 2 2 2 2 2 2 1

*2  The rated current and motor capacity differ depending on the inverter capacity. Refer to the inverter rated specifications (page 670).
*3  For FR-A820-00077(0.75K) or lower and FR-A840-00250(7.5K) or lower, the initial value is 85% of the rated current.

 Setting Pr.292 Automatic acceleration/deceleration = "5 or 6 (lift mode)" will change the stall prevention operation level
as shown below.

Pr.570 setting
Pr. Settin Refer to
e 0 1 2 (Initial value) 3
11 0, 0, 0, 0,
292 5 0% 120% 150% 200% 206
6 115% 140% 180% 230%

REMARKS

* When Pr.570="0" (SLD rating), carrier frequency automatic reduction is enabled regardless of the setting in Pr.260 PWM frequency
automatic switchover.

» To use the FR-A820-03160(55K) and FR-A840-01800(55K) in the LD and SLD ratings, an optional DC reactor corresponding to the
applied motor is required.

+ Setting the LD or SLD rating to the FR-A820-03160(55K) and FR-A840-01800(55K) changes their parameter setting increments and
setting ranges in the same way as for the FR-A820-03800(75K) and FR-A840-02160(75K) or higher. For example, the setting increment
and the setting range of Pr.9 will change from "0.01 A" to "0.1 A" and from "0 to 500 A" to "0 to 3600 A". For the setting of each
parameter, refer to the parameter list (on page 122).

—— ¢ Parameters referred to ¢
Pr.260 PWM frequency automatic switchover (3 page 270

5.7.11 Using the power supply exceeding 480V

| Toinputa voltage between 480 V and 500 V to the 400 V class inverter, change the voltage protection level.

Pr. Name Initial value Setting range Description
977 Inout voltage mode selection 0 0 400 V class voltage protection level
E302 pu g 1 500 V class voltage protection level
+ To use a voltage between 480 V and 500 V, set Pr.977 Input voltage mode selection = "1". The setting is applied after a
GROUP
reset. E

« Setting Pr.977 = "1" will change the voltage protection level to the one for the 500 V class.
« The increased magnetic excitation deceleration level is changed to 740 V. (Use Pr.660 Increased magnetic excitation
deceleration operation selection to select the increased magnetic excitation deceleration.)

» Stand-alone options (except line noise filter) cannot be used when inputting a voltage between 480 and 500 V.
* The voltage protection level of the 200 V class inverters is not affected by the Pr.977 setting.

+ Parameters referred to ¢

Pr.660 Increased magnetic excitation deceleration operation selection (35 page 601
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5.7.12 Parameter write selection

Whether to enable the writing to various parameters or not can be selected. Use this function to prevent parameter
values from being rewritten by misoperation.

Pr. Name Initial value Setting range Description
0 Writing is enabled only during stop.
77 1 Parameter writing is disabled.
E400 Parameter write selection 0 Parameter writing is enabled in any
2 operation mode regardless of the operation
status.

Pr.77 can be set at any time regardless of the operation mode or operation status. (Setting through communication is unavailable.)

(1) Writing parameters only during stop (Pr.77="0" initial value)

« Parameters can be written only during a stop in the PU operation mode.
 The following parameters can always be written regardless of the operation mode or operation status.

Pr. Name Pr. Name
4106 (Multi-speed setting high-speed, middle- 434, 435 (CC-Link communication)
speed, low-speed) 496, 497 (Remote output)
22 Stall prevention operation level 498 PLC function flash memory clear
24 to 27 (Multi-speed setting speed 4 to speed 7) 506 to 515 (User parameter)
52 Operation panel main monitor selection 55042 NET mode operation command source
54 FM/CA terminal function selection selection
55 Frequency monitoring reference 55142 PU mode operation command source
56 Current monitoring reference selection
72+1 PWM frequency selection 555 to 557 (Current average value monitor)
75 Reset selection/disconnected PU detection/ 656 to 659 (Analog remote output)
PU stop selection 755 to 758 (Second PID control)
77 Parameter write selection 759 PID unit selection
79%2 Operation mode selection 774 t0 776 (PU/DU monitor selection)
129 PID proportional band 805 Torque command value (RAM)
130 PID integral time 806 Torque command value (RAM,EEPROM)
133 PID action set point 866 Torque monitoring reference
134 PID differential time 888, 889 (Free parameter)
158 AM terminal function selection 891 to 899 (Energy saving monitor)
160 User group read selection CO0 (900) FM/CA terminal calibration
232 to 239 (Multi-speed setting speed 8 to speed 15) C1(901) AM terminal calibration
240+1 Soft-PWM operation selection C8 (930) Current output bias signal
241 Analog input display unit switchover C9 (930) Current output bias current
268 Monitor decimal digits selection C10 (931) Current output gain signal
271 High-speed setting maximum current C11(931) Current output gain current
272 Middle-speed setting minimum current 990 PU buzzer control
273 Current averaging range 991 PU contrast adjustment
274 Current averaging filter time constant 992 Operation panel setting dial push monitor
275u1 Stop-on contact excitation current low-speed selection
multiplying factor 997 Fault initiation
290 Monitor negative output selection 998+2 PM parameter initialization
205 Frequency change increment amount 999:2 Automatic parameter setting
setting 1006 Clock (year)
296, 297 (Password setting) 1007 Clock (month, day)
306 Analog output signal selection 1008 Clock (hour, minute)
310 Analog meter voltage output selection 1019 Analog meter voltage minus output selection
340+2 Communication startup mode selection 1142 Second PID unit selection
345, 346 (DeviceNet communication) 1150 to 1199 | (PLC function user parameters)
4142 PLC function operation selection 1283 Home position return speed
4152 Inverter operation lock mode setting 1284 Home position return creep speed
416, 417 (PLC function)

*1  Writing during operation is enabled in PU operation mode, but disabled in External operation mode.
*2  Writing during operation is disabled. To change the parameter setting value, stop the operation.
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(2) Disabling parameter write (Pr.77="1")

« Parameter write, parameter clear and all parameter clear are disabled. (Parameter read is enabled.)

» The following parameters can be written even if Pr.77="1".

(3) Writing parameters during operation (Pr.77="2")

« These parameters can always be written.

» The following parameters cannot be written during operation if Pr.77="2". To change the parameter setting value, stop the

Pr. Name Pr. Name
22 Stall prevention operation level 345, 346 (DeviceNet communication)
75 Reset selection/disconnected PU detection/ 496, 497 (Remote output)
PU stop selection 498 PLC function flash memory clear
77 Parameter write selection 656 to 659 (Analog remote output)
79 Operation mode selection 805 Torque command value (RAM)
160 User group read selection 806 Torque command value (RAM,EEPROM)
296 Password lock level 997 Fault initiation
297 Password lock/unlock

operation.
Pr. Name Pr. Name
23 Stall prevention operation level compensation 456 Rated second motor voltage
factor at double speed 457 Rated second motor frequency
48 Second stall prevention operation level 458 to 462 (Second motor constant)
49 Second stall prevention operation frequency 463 Second motor auto tuning setting/status
60 Energy saving control selection 541 Frequency command sign selection
61 Reference current 560 Second frequency search gain
66 Stall prevention operation reduction starting 561 PTC thermistor protection level
frequency 570 Multiple rating setting
71 Applied motor 574 Second motor online auto tuning
79 Operation mode selection 598 Undervoltage level
80 Motor capacity 639, 640 (Brake sequence)
81 Number of motor poles 641, 650, 651 | (Second brake sequence)
82 Motor excitation current 660 to 662 (Increased magnetic excitation deceleration)
83 Rated motor voltage 699 Input terminal filter
84 Rated motor frequency 702 Maximum motor frequency
90 to 94 (Motor constant) 706,707,711,

95 Online auto tuning selection 712,717,721, | (PM motor tuning)
96 Auto tuning setting/status 724,725

135 t0 139 (Electronic bypass sequence parameter) 738 to 746 (Second PM motor tuning)

178 to 196 (Input and output terminal function selection) 747 Second motor low-speed range torque
261 Power failure stop selection characteristics
289 Inverter output terminal filter 788 Low speed range torque characteristic
291 Pulse train 1/0O selection selection
292 Automatic acceleration/deceleration 800 Control method selection
293 Acceleration/deceleration separate selection 819 Easy gain tuning selection
298 Frequency search gain 858 Terminal 4 function assignment

313 to 322 (Extended output terminal function selection) 859 Torque current/Rated PM motor current
329 Digital input unit selection 860 Second motor torque current/Rated PM motor
414 PLC function operation selection current
415 Inverter operation lock mode setting 868 Terminal 1 function assignment
418 Extension output terminal filter 977 Input voltage mode selection
419 Position command source selection 998 PM parameter initialization

420, 421 (Electronic gear) 999 Automatic parameter setting
450 Second applied motor 1002 Lqg tuning target current adjustment coefficient
451 Second motor control method selection 1103 Deceleration time at emergency stop
453 Second motor capacity 1292 Position control terminal input selection
454 Number of second motor poles 1293 Roll feeding mode selection
455 Second motor excitation current
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S.

7.13 Password function

l Registering a 4-digit password can restrict parameter reading/writing.

Pr. Name Initial value Setting range Description
296 0to 6, 99, Select restriction level of parameter reading/
E410 Password lock level 9999 100 to 106, 199  |writing when a password is registered.
9999 No password lock
1000 to 9998 Register a 4-digit password

297 Displays password unlock error count. (Reading
Eqrq  |Password lockiunlock 9999 (010 5) only) (Valid when Pr.296 = "100 to 106, or 199")

9999 =1 No password lock

The above parameters can be set when Pr.160 User group read selection = "0". However, when Pr.296 = 9999 (password lock is set), Pr.297 can always be
set, regardless of the setting in Pr.160.

*]

(1)

When Pr.297 = "0, 9999", writing is always enabled, but setting is disabled. (The display cannot be changed.)

Parameter reading/writing restriction level (Pr.296)

The level of the reading/writing restriction using the PU/Network (NET) operation mode operation command can be
selected with Pr.296.

G s D el B EE T e ks NET operation mode operation command:4
Pr.296 setting RS-485 terminals / PLC function+7 Communication option
Read+1 Writex2 Read Writex2 Read Writex2
9999 (@] (@) (@] (@] (@] (@]
0, 100=6 X X X x x X
1,101 o X o X o x
2,102 o x (©) o o o
3,103 ©) O o x (@) x
4,104 X X X X @] X
5,105 x x o (©) (@] @)
6, 106 o O X x o] x
99 to 199 Only the parameters registgred in the user group can be read/wr.ittfan.*s .
(For the parameters not registered in the user group, same restriction level as "4, 104" applies.)

*2
*3
*4
%5

*6
*7

(2)

O: Enabled, x: Disabled
If the parameter reading is restricted by the Pr.160 User group read selection setting, those parameters are unavailable for reading even when "O" is
indicated.
If the parameter writing is restricted by the Pr.77 Parameter write selection setting, those parameters are unavailable for writing even when "O" is
indicated.
This restricts parameter access from the command source that can write a parameter under the PU operation mode (initially the operation panel (FR-DU08)
or the parameter unit). (For the PU operation mode command source selection, refer to page 308.)
This restricts parameter access from the command source that can write a parameter under the Network operation mode (initially the RS-485 terminals or
a communication option). (For the NET operation mode command source selection, refer to page 308.)
Read/write is enabled only for the simple mode parameters registered in the user group when Pr.160="9999". Pr.296 and Pr.297 are always read/write
enabled whether registered to a user group or not.
If a communication option is installed, an option fault Option fault (E.OPT) occurs, and the inverter output shuts off. (Refer to page 636.)
The PLC function user parameters (Pr.1150 to Pr.1199) can be written and read by the PLC function regardless of the Pr.296 setting.

Registering a password (Pr.296, Pr.297)

+ The following section describes how to register a password.

*]

1)Set the parameter reading/writing restriction level. (Pr.296 = "9999")

Pr.296 setting Password unlock error restriction Pr.297 display
0to 6,99 No restriction Always displays 0
100 to 106, 199+1 Restricted at fifth error Displays the error count (0 to 5)

During Pr.296 = any of "100 to 106, 199", if password unlock error has occurred 5 times, correct password will not unlock the restriction. All parameter clear
can unlock the restriction. (In this case, the parameters are returned to their initial values.)

2)Write a four-digit number (1000 to 9998) in Pr.297 as a password. (Writing is disabled when Pr.296="9999".) When a
password is registered, parameter reading/writing is restricted with the restriction level set in Pr.296 until unlocking.
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REMARKS

« After registering a password, the read value of Pr.297 is always one of "0 to 5".

. ,'_ ,'__",': ,-_-,‘ appears when a password restricted parameter is read/written.
« Even if a password is registered, the parameters, which the inverter itself writes, such as inverter parts life are overwritten as needed.
» Even if a password is registered, reading/writing is enabled for Pr.991 PU contrast adjustment when the parameter unit (FR-PUQ7) is

connected.

(3) Unlocking a password (Pr.296, Pr.297)

» There are two ways of unlocking the password.

» Enter the password in Pr.297. If the password matches, it unlocks. If the password does not match, an error occurs and
the password does not unlock. When any of "100 to 106, or 199" is set in Pr.296 and a password unlock error occurs five
times, the restriction will not be unlocked even if the correct password is subsequently input. (Password lock in operation.)

» Perform all parameter clear.

REMARKS
« If the password is forgotten, it can be unlocked with all parameter clear, but doing so will also clear the other parameters.
+ All parameter clear cannot be performed during the operation.
* During the conditions where parameter reading is disabled (Pr.296 = any of "0, 4, 5, 99, 100, 104, 105, or 199"), do not use FR
Configurator2. It may not operate correctly.
» The password unlocking method differs between the operation panel (FR-DU08), parameter unit (FR-PUO7), RS-485 communication
and communication option.

FR-DUO08/FR-PU07

RS-485 communication

Communication option

All parameter clear

O

O

O

Parameter clear

X

X

O

O: Password can be unlocked, x: Password cannot be unlocked

» For the parameter clear and parameter all clear methods for the communication option and parameter unit (FR-PUQ7), refer to the
Instruction Manual of each option. (For the operation panel (FR-DUO8), refer to page 608, for the Mitsubishi inverter protocol of RS-485
communication, refer to page 546, and for the Modbus-RTU communication protocol, refer to page 560.)

(4) Parameter operations during password locking/unlocking

Password lock in
Password unlocked Password locked i
Operation operation
- Pr.296 = 9999 Pr.296 = 9999 Pr.296 = 9999 Pr.296 = 100 to 106, 199
Pr.297 = 9999 Pr.297 = 9999 Pr.297 = 0 to 4 (read value) Pr.297 = 5 (read value)
Read Ox1 @) @) ©)
Pr.296 -
Write Ox1 Ox1 X X
Read Ox1 @) @) @)
Pr.297 -
Write X O O o
P
aram.eter clear o o s s
execution
All
pare.:\meter clear o o On On
execution
Param.eter copy o o y y
execution

O: Enabled, x: Disabled
1 Reading/writing is disabled if reading is restricted by the Pr.160 setting. (Reading is available in the Network operation mode regardless of the Pr.160

setting.)
x2  All parameter clear cannot be performed during the operation. GROUP
*3  Correct password will not unlock the restriction. E

x4 Parameter clear can only be performed from the communication option.

REMARKS

* When Pr.296 = "4, 5, 104, or 105" (password lock), the setting screen for PU JOG frequency is not displayed in the parameter unit (FR-
PUO7).

* When the password is being locked, parameter copy using the operation panel (FR-DU08), parameter unit (FR-PU07) and USB
memory is not enabled.
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—— 4 Parameters referred to ¢

Pr.77 Parameter write selection (35~ page 260
Pr.160 User group read selection @page 268
Pr.550 NET mode operation command source selection U@page 308

Pr.551 PU mode operation command source selection U@page 308

5.7.14 Free parameter

Any number within the setting range of 0 to 9999 can be input.

For example, these numbers can be used:

* As a unit number when multiple units are used.

+ As a pattern number for each operation application when multiple units are used.
» As the year and month of introduction or inspection.

Pr. Name Initial value Setting range Description
888
E420 Free parameter 1 9999 0 to 9999 Any value can be input. The settings are
339 retained even if the inverter power is
Free parameter 2 9999 0 to 9999 turned OFF.
E421
| REMARKS |

I » Pr.888 and Pr.889 do not influence the operation of the inverter.

5.7.15 Setting multiple parameters as a batch

Parameter settings are changed as a batch. Those include communication parameter settings for the Mitsubishi's
human machine interface (GOT) connection and the parameter setting for the rated frequency settings of 50 Hz/60 Hz
and acceleration/deceleration time.

Multiple parameters are changed automatically. Users do not have to consider each parameter number. (Automatic
parameter setting mode)

Pr. Name Initial value | Setting range Description
1 Standard PID display setting
2 Extended PID display setting
GOT initial setting (PU “Controller
10 Type" in GOT:
connector)
FREQROL
- ) 500/700/800,
11 GOT initial setting (RS485 SENSORLESS
terminals) SERVO
999 Automatic parameter setting 9999+ L .
E431 12 GOT initial setting (PU "Controller
connector) Type" in GOT:
FREQROL
13 GOT initial setting (RS-485 800(Automatic
terminal) Negotiation)
20 50 Hz rated frequency
21 60 Hz rated frequency
9999 No action

*1  The read value is always "9999".
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(1) Automatic parameter setting (Pr.999)

+ Select which parameters to automatically set from the table below, and set them in Pr.999. Multiple parameter settings
are changed automatically. Refer to page 266 for the list of parameters that are changed automatically.

:;t::gg Description Operation in the automatic parameter setting mode
1 Sets the standard monitor indicator setting of PID control. L Tauto) > F o (PID) - Write "1"
2 Automatically sets the monitor indicator for PID control. L Tauto) > F - (PID) - Write "2t
Automatically sets the communication parameters for the GOT
10 connection with a PU connector ("Controller Type" in GOT: LT Thauto) - 3007 (GoT) — Write "1"

FREQROL 500/700/800, SENSORLESS SERVO)
Automatically sets the communication parameters for the GOT
11 connection with RS-485 terminals ("Controller Type" in GOT: —
FREQROL 500/700/800, SENSORLESS SERVO)
Automatically sets the communication parameters for the GOT
12 connection with a PU connector ("Controller Type" in GOT: ;-_-“ ”—,' 1(AUTO) > [
FREQROL 800(Automatic Negotiation))

Automatically sets the communication parameters for the GOT
13 connection with RS-485 terminals ("Controller Type" in GOT: —
FREQROL 800(Automatic Negotiation))

20 50 Hz rated frequency | Sets the related parameters of the rated FT T AuTo) > = 517 (F50) - Write "1

frequency according to the power supply

21 60 Hz rated frequency frequency _

™ (GOT) - Write 2"

« If the automatic setting is performed with Pr.999 or the automatic parameter setting mode, the settings including the changed parameter
settings (changed from the initial setting) will be automatically changed. Before performing the automatic setting, confirm that changing
the parameters will not cause any problem.

(2) PID monitor indicator setting (Pr.999="1 or 2")

Pr. Name Initial value Pr.999="1" Pr.999="2" Refer to page
759 PID unit selection 9999 9999 4
1142 Second PID unit selection 9999 9999 4 498
774 Operation panel monitor selection 1 9999 9999 52
775 Operation panel monitor selection 2 9999 9999 53 346
776 Operation panel monitor selection 3 9999 9999 54
C42 (934) | PID display bias coefficient 9999 9999 0
C44 (935) | PID display gain coefficient 9999 9999 100
1136 Second PID display bias coefficient 9999 9999 0 498
1138 Second PID display gain coefficient 9999 9999 100
—_ 3-step monitor setting — Disabled Enabled«1 —
—_ Extended direct setting — Disabled Enabledx1 —
—_ Dedicated parameter list function — Disabled Enabled:1 — GROUP

*1  Enabled when the FR-PU07-01 is used.

+ 3-line monitor setting
The 3-line monitor is used as the first monitor.
» Extended direct setting
Pressing the [FUNC] key of the FR-PUQ7-01 displays the extended direct setting screen. The PID action set point can be
directly set regardless of the operation mode or Pr.77 Parameter write selection setting.
Pressing the [FUNC] key on the extended direct setting screen displays the function menu.
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Extended direct setting Parameter to be set
Extended direct setting 1 Pr.133 PID action set point
Extended direct setting 2 Pr.755 Second PID action set point

» Dedicated parameter list function
Pressing the [PrSET] key of the FR-PU07-01 displays the dedicated parameter list. Parameters that need to be set first

for the PID extended display setting are listed.

Dedicated parameter list Parameter to be set
No.1 Pr.999 Automatic parameter setting
No.2 Pr.934 PID display bias coefficient
No.3 Pr.935 PID display gain coefficient

» The display of parameters other than the above may be changed due to changes in C42 or C44. Set the PID monitor indicator before

changing the settings of other parameters.

(3) GOT initial setting (PU connector) (Pr.999 = "10, 12")

Pr. Name Initial value | Pr.999="10" Pr.999="12" Refer to page
79 Operation mode selection 0 1 1 299
118 PU communication speed 192 192 1152

119 PU communication stop bit length 1 10 0

120 PU communication parity check 2 1 1

121 Number of PU communication retries 1 9999 9999 544
122 PU communication check time interval 9999 9999 9999

123 PU communication waiting time setting 9999 0ms 0ms

124 PU communication CR/LF selection 1 1 1

340 Communication startup mode selection 0 0 0 307
414 PLC function operation selection 0 — 2«1 527

*1  When Pr.414="1", the setting value is not changed.

* Initial setting with the GOT2000 series

- When "FREQROL 500/700/800, SENSORLESS SERVOQ" is selected for "Controller Type" in the GOT setting, set
Pr.999="10" to configure the GOT initial setting.

- When "FREQROL 800(Automatic Negotiation)" is selected for "Controller Type" in the GOT setting, the GOT automatic
connection can be used. When "FREQROL 800(Automatic Negotiation)" is selected for "Controller Type" in the GOT
setting and the GOT automatic connection is not used, set Pr.999="12" to configure the GOT initial setting. (Refer to page
575)

« Initial setting with the GOT1000 series
- Set Pr.999="10" to configure the GOT initial setting.

» Always perform an inverter reset after the initial setting.
» For the details of connection with GOT, refer to the Instruction Manual of GOT.
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(4) GOT initial setting (RS-485 terminals) (Pr.999 = "11, 13")

Pr. Name Initial value | Pr.999="11" Pr.999="13" Refer to page
79 Operation mode selection 0 0 0 299
332 RS-485 communication speed 96 192 1152

333 RS-485 communication stop bit length 1 10 0

334 RS-485 communication parity check selection 2 1 1 544
335 RS-485 communication retry count 1 9999 9999

336 RS-485 communication check time interval 0s 9999 9999

337 RS-485 communication waiting time setting 9999 0ms 0 ms

340 Communication startup mode selection 0 1 1 307
341 RS-485 communication CR/LF selection 1 1 1 544
414 PLC function operation selection 0 — 241 527
549 Protocol selection 0 0 0 560

*1  When Pr.414="1", the setting value is not changed.

« Initial setting with the GOT2000 series

- When "FREQROL 500/700/800, SENSORLESS SERVO" is selected for "Controller Type" in the GOT setting, set
Pr.999="11" to configure the GOT initial setting.

- When "FREQROL 800(Automatic Negotiation)" is selected for "Controller Type" in the GOT setting, the GOT automatic
connection can be used. When "FREQROL 800(Automatic Negotiation)" is selected for "Controller Type" in the GOT
setting and the GOT automatic connection is not used, set Pr.999="13" to configure the GOT initial setting. (Refer to page
575)

« Initial setting with the GOT1000 series
- Set Pr.999="11" to configure the GOT initial setting.

REMARKS

« Always perform an inverter reset after the initial setting.

* For the details of connection with GOT, refer to the Instruction Manual of GOT.

(5) Rated frequency (Pr.999 = "20 (50 Hz), 21 (60 Hz)")

Initial value
Pr. Name Pr.999 = "21" Progg=rgo" | Referto
FM type | CA type page
3 Base frequency 60 Hz 50 Hz 60 Hz 50 Hz 578
4 Multi-speed setting (high speed) 60 Hz 50 Hz 60 Hz 50 Hz 319
Acceleration/deceleration reference
20 60 Hz 50 Hz 60 Hz 50 Hz 278
frequency
37 Speed display 0 0 344
55 Frequency monitoring reference 60 Hz 50 Hz 60 Hz 50 Hz 356
Stall prevention operation reduction
66 . 60 Hz 50 Hz 60 Hz 50 Hz 336
starting frequency
116 Third output frequency detection 60 Hz 50 Hz 60 Hz 50 Hz 336
Terminal 2 frequency setting gain
125 (903) quency setling 9 60 Hz 50 Hz 60 Hz 50 Hz
frequency 400
Terminal 4 frequency setting gain
126 (905) quency setling 9 60 Hz 50 Hz 60 Hz 50 Hz
frequency
GROUP
263 Subtraction starting frequency 60 Hz 50 Hz 60 Hz 50 Hz E
Power failure deceleration time 523
266 i 60 Hz 50 Hz 60 Hz 50 Hz
switchover frequency
386 Frequency for maximum input pulse 60 Hz 50 Hz 60 Hz 50 Hz 315
505 Speed setting reference 60 Hz 50 Hz 60 Hz 50 Hz 344
F d rotati d limit/; d
808 "::i:var rotation speed fimitispee 60 Hz 50 Hz 60 Hz 50 Hz 213
C14 (918) |Terminal 1 gain frequency (speed) 60 Hz 50 Hz 60 Hz 50 Hz 400
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5.7.16 Extended parameter display and user group
function

l This function restricts the parameters that are read by the operation panel and parameter unit.

Pr. Name Initial value Setting range Description
9999 iny simple mode parameters can be
displayed.
160 . Simple mode and extended parameters
E440 User group read selection 0 0 can be displayed.

1 Only parameters registered in user groups
can be displayed.

Displays the number of groups that are

;Z:1 U.Serl group ':g'IStered 0 (0o 16) registered as user groups. (Read-only)
display/batch clear 9999 Batch clear of user group registrations

173 . . Sets the parameter number to register for

E442 User group registration 9999+1 0101999,9999 | o0 0 sroup.

174 Sets the parameter number to clear from

E443 User group clear 9999+1 0101999,9999 | " = group.

x1  The read value is always "9999".

(1) Display of simple mode parameters and extended parameters (Pr.160)

* When Pr.160 = "9999", only the simple mode parameters can be displayed on the operation panel (FR-DU0O8) and
parameter unit (FR-PUOQ7). (For the simple mode parameters, refer to the parameter list page 122.)
« With the initial value (Pr.160 = "0"), simple mode parameters and extended parameters can be displayed.

REMARKS

* When a plug-in option in installed on the inverter, the option parameters can also be read.

« Every parameter can be read regardless of the Pr.160 setting when reading parameters via a communication option.

* When reading the parameters using the RS-485 terminals, all parameters can be read regardless of the Pr.160 setting by setting Pr.550
NET mode operation command source selection and Pr.551 PU mode operation command source selection.

Pr.551 Pr.550 Pr.160 enabled/disabled
1 (RS-485) - Enabled
2 (PU) 0 (Communication option) Enabled
3 (USB) 1 (RS-485) Disabled (All can be read)
) L With communication option: Enabled
9999 (Automatic determination) 9999 (Automatic determination) - — ——
. " Without communication option: Disabled
(Initial value) (Initial value)

(All can be read)

* When the parameter unit (FR-PUQ7) is installed, Pr.15 Jog frequency, Pr.16 Jog acceleration/deceleration time, C42(Pr.934) PID
display bias coefficient, C43(Pr.934) PID display bias analog value, C44(Pr.935) PID display gain coefficient, C45(Pr.935) PID
display gain analog value and Pr.991 PU contrast adjustment are displayed as simple mode parameters.

(2) User group function (Pr.160, Pr.172 to Pr.174)

» The user group function is a function for displaying only the parameters required for a setting.

» A maximum of 16 parameters from any of the parameters can be registered in a user group. When Pr.160="1", reading/
writing is enabled only for the parameters registered in user groups. (Parameters not registered in user groups can no
longer be read.)

To register a parameter in a user group, set the parameter number in Pr.173.
To clear a parameter from a user group, set the parameter number in Pr.174. To batch clear all the registered parameters,
set Pr.172 ="9999".
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(3) Registering a parameter in a user group (Pr.173)

* To register Pr.3 in a user group
Operation

Power ON
Make sure the motor is stopped.
Changing the operation mode

2 Press to choose the PU operation mode. [PU] indicator is on.
Parameter setting mode

> Press to select the parameter setting mode. (The parameter number read previously appears.)
Selecting the parameter number

4. Turn o until = {™1 = (Pr.173) appears.

Selecting the parameter number

5.
Press to display " {55 "

Parameter registration

6 Turn o until :-,' (Pr.3) appears. Press to register the parameter.

T3 and = Aflicker alternately.

To continue adding parameters, repeat steps 5 and 6.
(4) Clearing a parameter from a user group (Pr.174)

* To delete Pr.3 from a user group
Operation

Power ON
Make sure the motor is stopped.
Changing the operation mode

2 Press to choose the PU operation mode. [PU] indicator is on.
Parameter setting mode

> Press to select the parameter setting mode. (The parameter number read previously appears.)
Selecting the parameter number

4. Turn o until = {"1{ (Pr.174) appears.

Selecting the parameter number

5.
Press to display " 5!

Clearing the parameter

1
-

6 Turn o until Z-.‘ (Pr.3) appears. Press to delete the parameter.

o

71 and - flicker alternately.
To continue deleting parameters, repeat steps 5 and 6.

REMARKS

* Pr.77 Parameter write selection, Pr.160 and Pr.991 PU contrast adjustment can always be read regardless of the user group
setting. (For Pr.991, only when the FR-PUO7 is connected.)

* Pr.77, Pr.160, Pr.172 to Pr.174, Pr.296 Password lock level, and Pr.297 Password lock/unlock cannot be registered in a user group.

* When Pr.174 is read, "9999" is always displayed. "9999" can be written, but it does not function.

* Pr.172 is disabled if set to a value other than "9999".

——— ¢ Parameters referred to ¢

Pr.15 Jog frequency, Pr.16 Jog acceleration/deceleration time G@page 318
Pr.77 Parameter write selection (5 page 260

Pr.296 Password lock level, Pr.297 Password lock/unlock G%page 262
Pr.550 NET mode operation command source selection (3 page 308
Pr.551 PU mode operation command source selection @page 308

Pr.991 PU contrast adjustment (35 page 254
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5.7.17 PWM carrier frequency and Soft-PWM control

l The motor sound can be changed.

Pr. Name Initial value Setting range Description
0to 15+ The PWM carrier frequency can be changed. The
72 setting displayed is in [kHz]. Note that O indicates 0.7
E600 PWM frequency selection 2 kHz, 15 indicates 14.5 kHz, and 25 indicates 2.5
0to 6, 25+ kHz. (The setting value "25" is for the sine wave
filter.)
240 Soft-PWM operation ] 0 Soft-PWM disabled
E601 | selection 1 The soft-PWM is enabled.
The PWM carrier frequency is constant regardless of
the load.
0 When the carrier frequency is set to 3 kHz or higher

260 PWM frequency automatic

i 1 Pr.72 > 3), perform continuous operation at less
E602 | switchover ( ). P p

than 85% of the inverter rated current.

1 When the load increases, the PWM carrier

frequency is reduced.

1  The setting range for the FR-A820-03160(55K) or lower and FR-A840-01800(55K) or lower.
*2  The setting range for the FR-A820-03800(75K) or higher and FR-A840-02160(75K) and higher.

(1) Changing the PWM carrier frequency (Pr.72)

« The PWM carrier frequency of the inverter can be changed.

» Changing the PWM carrier frequency can be effective for avoiding the resonance frequency of the mechanical system or
motor, as a countermeasure against EMI generated from the inverter, or for reducing leakage current caused by PWM
switching.

* Under Real sensorless vector control, vector control, and PM sensorless vector control, the following carrier frequencies
are used. (For the control method and fast-response mode selection, refer to Pr.800 Control method selection page

160.)
Carrier frequency (kHz)
Pr.72 setting Real sensorless vector control,
PM sensorless vector control Fast-response mode
vector control
Oto5 2 6+1
6,7
6+2 6
8,9 4
10to 13 10x2 10
14,15 142 14

*1  When low-speed range high-torque characteristic is disabled (Pr.788="0"), 2 kHz is used.
%2 In the low-speed range (3 Hz or lower) under Real sensorless vector control, the carrier frequency is automatically changed to 2 kHz.
(For FR-A820-00490(7.5K) or lower and FR-A840-00250(7.5K) or lower)
» When using the optional sine wave filter (MT-BSL/BSC), set Pr.72 = "25" (2.5 kHz). (FR-A820-03800(75K) or higher, FR-
A840-02160(75K).)

REMARKS

* When Pr.72="25", the following limitations apply.
-V/F control is forcibly set.
-Soft-PWM control is disabled.
-The maximum output frequency is 60 Hz.

(2) Soft-PWM control (Pr.240)

» Soft-PWM control is a control method that changes the motor noise from a metallic sound into an inoffensive, complex
tone.

+ Setting Pr.240 = "1" will enable the Soft-PWM control.

+ To enable the Soft-PWM control for the FR-A820-03160(55K) or lower and FR-A840-01800(55K) or lower, set Pr.72 to "5
kHz or less".

To enable it for the FR-A820-03800(75K) or higher and FR-A840-02160(75K) or higher , set Pr.72 to "4 kHz or less".

REMARKS
» While a sine wave filter (Pr.72 = "25") is being used, the Soft-PWM control is disabled.
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(3) PWM carrier frequency automatic reduction function (Pr.260)

» Setting Pr.260="1 (initial value)" will enable the PWM carrier frequency auto-reduction function. If a heavy load is
continuously applied while the inverter carrier frequency is set to 3 kHz or higher (Pr.72 > "3"), the carrier frequency is
automatically reduced to prevent occurrence of the inverter overload trip (electronic thermal O/L relay function) (E.THT).
The carrier frequency is reduced to as low as 2 kHz. (Motor noise increases, but not to the point of failure.)

With the LD and SLD ratings (Pr.570 Multiple rating setting="0 or 1"), the auto-reduction function is activated for a
continuous operation with the 85% or higher rated inverter current (the value in parentheses in the rated inverter current

on page 670).

With the ND and HD ratings (Pr.570="2 or 3"), the auto-reduction function is activated for a continuous operation with the
150% or higher rated inverter current (the value in parentheses in the rated inverter current on page 670).

When continuous operation with FR-A840-03250(110K) or higher is performed at 85% of the rated inverter current (the
value in parentheses in the rated inverter current on page 670) or higher, the automatic reduction function is activated
regardless of the Pr.570 setting.

When Pr.260="0", the carrier frequency becomes constant (Pr.72 setting) regardless of the load, making the motor sound
uniform. However, when the SLD rating is selected, (Pr.570="0"), the operation is the same as Pr.260="1".

REMARKS

» Reducing the PWM carrier frequency is effective as a countermeasure against EMI from the inverter or for reducing leakage current, but
doing so increases the motor noise.

* When the PWM carrier frequency is set to 1 kHz or lower (Pr.72 < 1), the increase in the harmonic current causes the fast-response
current limit to activate before the stall prevention operation, which may result in torque shortage. In this case, disable the fast-response
current limit in Pr.156 Stall prevention operation selection.

» The lower limit of carrier frequency after the reduction under PM sensorless vector control (low-speed range high-torque characteristic
enabled) is 6 kHz.

+ During fast-response operation, the carrier frequency automatic reduction function is disabled.

—— ¢ Parameters referred to ¢
Pr.156 Stall prevention operation selection G@page 336

Pr.570 Multiple rating setting Wpage 258

Pr.788 Low speed range torque characteristic selection (& page 173

Pr.800 Control method selection (3 page 160

5.7.18 Inverter parts life display

The degree of deterioration of the control circuit capacitor, main circuit capacitor, cooling fan, and inrush current limit
circuit can be diagnosed on the monitor.

When a part approaches the end of its life, an alarm can be output by self diagnosis to prevent a fault.

(Note that the life diagnosis of this function should be used as a guideline only, because with the exception of the main
circuit capacitor, the life values are theoretical calculations.)

Pr. Name Initial value | Setting range Description
Displays whether or not the parts of the control
255 . . circuit capacitor, main circuit capacitor, cooling
E700 Life alarm status display 0 (0to 15)-1 fan, and inrush current limit circuit have reached
the life alarm output level. Read-only.
256 Inrush current limit circuit life 100% (0 to 100%) Displays the deterioration degree of the inrush
E701 display current limit circuit. Read-only.
257 Control circuit capacitor life 100% (0 to 100%) Displays the deterioration degree of the control cROUP
E702 display circuit capacitor. Read-only. E
258 Main circuit capacitor life Displays the deterioration degree of the main
. 100% (0 to 100%) | circuit capacitor. Read-only.
E703 display The value measured by Pr.259 is displayed.
Setting "1" and turning the power supply OFF
starts the mea
259 Main circuit capacitor life 0, 1 surement of the main circuit capacitor life.

. 0 If the setting value of Pr.259 becomes "3" after
E704 measuring (2.3.8,9) turning the power supply ON again, it means that
the measurement is completed. The deterioration

degree is read to Pr.258.

*1  The setting range (reading only) for IP55 compatible modes is "0 to 31".
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(1) Life alarm display and signal output (Y90 signal, Pr.255)

4‘ POINT I

In the life diagnosis of the main circuit capacitor, the alarm signal (Y90) is not output unless measurement by turning OFF
the power supply is performed.

» Whether or not the parts of the control circuit capacitor, main circuit capacitor, cooling fan, inrush current limit circuit or
internal air circulation fans have reached the life alarm output level can be checked with Pr.255 Life alarm status display
and the life alarm signal (Y90). (Internal air circulation fans are equipped with IP55 compatible models.)

bit 15

7 0
|O|0|O|0|0|0|O|0|0|0|0|0|1|Q|Q|1|| * Pr.255 read * Pr.255 setting read
| bit0 Control circuit capacitor life |:> ;""_ ;'_‘“'_1 "_‘[ |:> "_'l'l

bit1 Main circuit capacitor life

bit2 Cooling fan life qutdlg;?r?q(;ls displayed
bit3 Inrush current limit circuit life
bit4 Life of internal air circulation fans (IP55 compatible models only)
= Pr.255 = bit3 bit2 bit1 bit0 = Pr.255 = bit4 bit3 bit2 bit1 bit0

Decimal | Binary Decimal | Binary

15 1111 ©) @) @) @) 31x1 11111 ©) (©) ©) ©) (@)
14 1110 (@) @) @) x 30+1 11110 o o @) @) x
13 1101 (©) @) x @) 29+1 11101 ©) ©) (©) x @)
12 1100 o @) x x 281 11100 @) @) @) x x
11 1011 (©) x @) ©) 27+1 11011 (©) ©) x @) @)
10 1010 (©) x (@) x 26+1 11010 ©) ©) x @) x
9 1001 (@) x x @) 25+ 11001 @) @) x x @)
8 1000 ©) x x x 24+ 11000 (@] (©) x x x
7 0111 x (@) (@) ©) 231 10111 @) X @) ©) @)
6 0110 x (@) @) x 22x1 10110 ©) x (©) @) x
5 0101 x (@) x @) 21x1 10101 @) x @) x @)
4 0100 X @) x x 20+1 10100 (©) x (@] x x
3 0011 x x (@) (@) 19+1 10011 ©) x x ©) @)
2 0010 x x O x 18+1 10010 O X X O x
1 0001 x x x 17+1 10001 ©) x x x

0 0000 X x x X 161 10000 (6] X X x x

O: With warnings, x: Without warnings
*1  The setting range is "16 to 31" for the IP55 compatible model.

» The life alarm signal (Y90) turns ON when any of the control circuit capacitor, main circuit capacitor, cooling fan, inrush
current limit circuit or internal air circulation fans reaches the life alarm output level.

 For the terminal used for the Y90 signal, set "90" (positive logic) or "190" (negative logic) in any of Pr.190 to Pr.196
(output terminal function selection).

REMARKS

* When using an option (FR-A8AY, FR-A8AR, FR-A8NC, FR-A8NCE), the life can be output separately to the control circuit capacitor life
signal (Y86), main circuit capacitor life signal (Y87), cooling fan life signal (Y88), and inrush current limit circuit life signal (Y89).

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

(2) Life display of the inrush current limit circuit (Pr.256)

* The life of the inrush current limit circuit (relay, contactor and inrush resistor) is displayed in Pr.256.

« The number of contact (relay, contactor, thyristor) ON times is counted, and it is counted down from 100% (0 time) every
1%/10,000 times. As soon as 10% (900,000 times) is reached, Pr.255 bit 3 is turned ON and also a warning is output to
the Y90 signal.

(3) Life display of the control circuit capacitor (Pr.257)

» The deterioration degree of the control circuit capacitor is displayed in Pr.257.
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In the operating status, the control circuit capacitor life is calculated from the energization time and temperature, and is
counted down from 100%. As soon as the control circuit capacitor life falls below 10%, Pr.255 bit 0 is turned ON and also
a warning is output to the Y90 signal

(4) Life display of the main circuit capacitor (Pr.258, Pr.259)

4i POINT i

For accurate life measurement of the main circuit capacitor, wait three hours or longer after turning OFF. The temperature
left in the main circuit capacitor affects measurement.

The deterioration degree of the main circuit capacitor is displayed in Pr.258.

With the main circuit capacitor capacity at factory shipment as 100%, the capacitor life is displayed in Pr.258 every time

measurement is made. When the measured value falls to 85% or lower, Pr.255 bit 1 is turned ON and also a warning is

output to the Y90 signal.

Measure the capacitor capacity according to the following procedure and check the deterioration degree of the capacitor

capacity.

1) Check that the motor is connected and at a stop.

2) Set "1" (measuring start) in Pr.259.

3) Switch the power OFF. The inverter applies DC voltage to the motor to measure the capacitor capacity while the
inverter is OFF.

4) After confirming that the power lamp is OFF, turn ON the power again.

5) Check that "3" (measurement complete) is set in Pr.259, read Pr.258, and check the deterioration degree of the main
circuit capacitor.

Pr.259 Description REMARKS
0 No measurement Initial value
Measurement starts when the power
1 Measurement start

supply is switched OFF

During measurement
Measurement complete
Forced end
Measurement error

Only displayed and cannot be set

Ol w|IN

REMARKS

When the main circuit capacitor life is measured under the following conditions, "forced end" (Pr.259 = "8") or", easurement error"
(Pr.259 = "9") may occur, or the status may remain in "measurement start" (Pr.259 ="1"). To perform measurement, first eliminate the
following conditions. Under the following conditions, even if "measurement complete" (Pr.259 ="3") is reached, measurement cannot be
performed correctly.

-FR-HC2, FR-CV, MT-RC, or a sine wave filter is connected.

-Terminals R1/L11, S1/L21 or DC power supply is connected to terminals P/+ and N/-.

-The power supply is switched ON during measurement.

-The motor is not connected to the inverter.

-The motor is running (coasting).

-The motor capacity is smaller than the inverter capacity by two ranks or more.

-The inverter is tripped or a fault occurred while the power was OFF.

-The inverter output is shut off with the MRS signal.

-The start command is given while measuring.

-The applied motor setting is incorrect.

Operation environment: surrounding air temperature (annual average of 40°C (free from corrosive gas, flammable gas, oil mist, dust
and dirt)).

Output current (80% of the inverter rating)

Since repeated inrush currents at power ON will shorten the life of the converter circuit, frequent starts and stops of the magnetic
contactor must be avoided.

/N WARNING

A When measuring the main circuit capacitor capacity (Pr.259 ="1"), the DC voltage is applied to the motor for

about 1 s at power OFF. Never touch the motor terminal, etc. right after powering OFF to prevent an electric
shock.
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(5) Life display of the cooling fan

« If a cooling fan speed of less than the specified speed (refer below) is detected, Fan alarm Y (FN) is displayed on the

operation panel (FR-DU08) and parameter unit (FR-PUQO7). As an alarm display, Pr.255 bit 2 is turned ON and also a
warning is output to the Y90 signal and Alarm (LF) signal.

« For the terminal used for the LF signal, set "98" (positive logic) or "198" (negative logic) in any of Pr.190 to Pr.196 (output
terminal function selection).

Capacity Warning level
FR-A820-00250(3.7K) or lower, FR-A820-03160(55K) or higher
FR-A840-00126(3.7K) or lower
FR-A820-00340(5.5K) to FR-A820-02330(45K)
(
(

Less than 50%

Less than 70%
FR-A840-00170(5.5K) to FR-A840-03610(132K)

FR-A840-04320(160K) or higher Approx. less than 1700 r/min

REMARKS |

* When the inverter is mounted with two ore more cooling fans, "FN" is displayed with one or more fans with speed of 50% or less.

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

» For replacement of each part, contact the nearest Mitsubishi FA center.

(6) Life display of internal air circulation fans (IP55 compatible models)
+ IP55 compatible models are equipped with the internal air circulation fan inside the inverter other than the cooling fan. If

an internal air circulation fan speed of less than the specified speed is detected, Internal-circulation fan alarm -\~
(FN2) is displayed on the operation panel (FR-DUQ8). (FN is displayed on the parameter unit (FR-PUQ07).) As an alarm
display, Pr.255 bit 4 is turned ON and also a warning is output to the Y90 signal and Alarm (LF) signal.

« For the terminal used for the LF signal, set "98" (positive logic) or "198" (negative logic) in any of Pr.190 to Pr.196 (output
terminal function selection).

REMARKS
» Changing the terminal assignment using Pr.190 to Pr.196 (output terminal function selection) may affect the other functions. Set
parameters after confirming the function of each terminal.

» For replacement of each part, contact the nearest Mitsubishi FA center.

5.7.19 Maintenance timer alarm

The maintenance timer output signal (Y95) is output when the inverter's cumulative energization time reaches the time
period set with the parameter. MT1, MT2 or MT3 is displayed on the operation panel (FR-DUO08).
This can be used as a guideline for the maintenance time of peripheral devices.

Pr. Name Initial value Setting range Description

Displays the inverter's cumulative
energization time in increments of 100 h

503 (read-only).

E710 Maintenance timer 1 0 0(1 to 9998) Writing the setting of "0" clears the
cumulative energization time while
Pr.503 = "1 to 9998". (Writing is disabled
when Pr.503 = "0".)
Set the time until the maintenance timer

504 Maintenance timer 1 warning 9999 0 to 9998 signal (Y95) is output.

E711 output set time MT1 is displayed on the operation panel.

9999 No function

686 . . :

E712 Maintenance timer 2 0 0(1 to 9998) The same function as Pr.503.

687 Maintenance timer 2 warning 9999 0 to 9998 The same function as Pr.504.

E713 output set time 9999 MT2 is displayed on the operation panel.

;78184 Maintenance timer 3 0 0(1 to 9998) The same function as Pr.503.

689 Maintenance timer 3 warning 9999 0 to 9998 The same function as Pr.504.

E715 output set time 9999 MT3 is displayed on the operation panel.
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(E) Environment setting parameters

First power

9998
(999800h)

Maintenance

timer1 Pr.504
(Pr. 503)

» Time

Y95 signal
MT1 display

Operation example of the maintenance timer 1 (Pr.503, Pr.504) (with both MT2 and MT3 OFF)

« The cumulative energization time of the inverter is stored in the EEPROM every hour and displayed in Pr.503 (Pr.686,
Pr.688) in 100 h increments. Pr.503 (Pr.686, Pr.688) is clamped at 9998 (999800 h).

* When the value in Pr.503 (Pr.686, Pr.688) reaches the time (100 h increments) set in Pr.504 (Pr.687, Pr.689),
Maintenance timer signal (Y95) is output, and also [~ { (MT1), M~ = (MT2), or M~ = (MT3) is displayed on the
operation panel.

« For the terminal used for Y95 signal output, assign the function by setting "95 (positive logic)" or "195 (negative logic)" in
any of Pr.190 to Pr.196 (output terminal function selection).

REMARKS
» The Y95 signal turns ON when any of MT1, MT2 or MT3 is activated. It does not turn OFF unless all of MT1, MT2 and MT3 are cleared.
« If all of MT1, MT2 and MT3 are activated, they are displayed in the priority of "MT1 > MT2 > MT3".
« MT is displayed on the FR-PUOQ7 parameter unit if any of MT1, MT2 or MT3 is activated.
» The cumulative energization time is counted every hour. Energization time of less than 1 h is not counted.
» Changing the terminal assignment using Pr.190 to Pr.196 (output terminal function selection) may affect the other functions. Set
parameters after confirming the function of each terminal.

—— ¢ Parameters referred to ¢
Pr.190 to Pr.196 (output terminal function selection) (& page 370

5.7.20 Current average value monitor signal

The output current average value during constant-speed
. . . Programmable controller
operation and the maintenance timer value are output to Output  Input

unit unit

the current average value monitor signal (Y93) as a B Inverter
pulse. The output pulse width can be used in a device maintenance i
such as the I/O unit of a programmable controller as a time -

guideline for the maintenance time for mechanical wear,
1

belt stretching, or deterioration of devices with age.
The pulse is repeatedly output during constant-speed

operation in cycles of 20 s to the Current average
monitor signal (Y93).

Pr. Name Initial value Setting range Description

555 . Set the time for calculating the average
Current average time 1s 0.1t01s ) o g GROUP

E720 current during start pulse output (1 s). E

556 . Set the time for not obtaining (maskin
Data output mask time Os 0to20s . 9( 9

E721 transitional state data.
Current average value Rated "

557 . . 9 , 0to 500 A«1 Set the reference (100%) for outputting

E722 monitor signal output inverter the output current average value signal
reference current current 0 to 3600 A« '

x1  Initial value for the FR-A820-03160(55K) or lower and FR-A840-01800(55K) or lower.
x2  Initial value for the FR-A820-03800(75K) or higher and FR-A840-02160(75K) and higher.

PARAMETERs [ 275



(E) Environment setting parameters

(1) Operation example

» The pulse output of Current average monitor signal (Y93) is indicated below.

* For the terminal used for Y93 signal output, assign the function by setting "93 (positive logic)" or "193 (negative logic)" in
any of Pr.190 to Pr.194 (output terminal function selection). (This cannot be assigned by setting in Pr.195 ABC1
terminal function selection or Pr.196 ABC2 terminal function selection.)

¥ From acceleration to constant speed operation

I

I

I

I

1

1

1

1

1

1

I

I

|

T
>l
ITI A 1

! » Time
'«—— 1 cycle (20s) —»<— Next cycle

Y93 signal

< >l > le—p!

Data output mask time A g End pulse
When the speed has changed to constant \ OutpLFJ)t as low pulse
from acceleration/deceleration, Y93 signal is shape for 1 to 16.5s

not output for Pr. 556 time. - -
Maintenance timer pulse
Start pulse ) ) The maintenance timer value (Pr. 503) is output
Output as Hi pulse shape for 1s (fixed) as Hi output pulse shape for 2 to 9s (16000h to
The output currents are averaged during the time 72000h).
i i Pr. 503 x 100h
period set in Pr.555. Signal output time= —— ——— X 5s
40000h
Output current average value pulse

The averaged current value is output as low pulse shape for
0.5 to 9s (10 to 180%) during start pulse output.
output current average value (A)

Pr. 557 (A)

X bs

Signal output time=

(2) Pr.556 Data output mask time setting

» Immediately after acceleration/deceleration is shifted to constant-speed operation, the output current is unstable
(transitional state). Set the time for not obtaining (masking) transitional state data in Pr.556.

(3) Pr.555 Current average time setting

» The output current average is calculated during start pulse (1 s) HIGH output. Set the time for calculating the average
current during start pulse output in Pr.555.

(4) Pr.557 Current average value monitor signal output reference current setting

+ Set the reference (100%) for outputting the output current average value signal. The signal output time is calculated with
the following formula.
Output current average value

Pr.557 setting value x5s (Output current average value 100%/5 s)

The output time range is 0.5 to 9 s. When the output current average value is less than 10% of the setting value in Pr.557,
the output time is 0.5 s, and when it is more than 180%, the output time is 9 s.

For example, when Pr.557 = "10 A" and the output current average value is 15 A:

15 A/10 A x 5 s = 7.5 s, thus the current average value monitor signal is Low output in 7.5 s intervals.

—
oL

o
3

10 180 (%)
Output current average value

Signal output time
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(E) Environment setting parameters

(5) Pr.503 Maintenance timer 1 output

 After LOW output of the output current value is performed, HIGH output of the maintenance timer value is performed. The
maintenance timer value output time is calculated with the following formula.
Pr.503 x 100
40000 h

The output time range is 2 to 9 s. When Pr.503 is less than 16000 h, the output time is 2 s, and when it is more than 72000
h, the output time is 9 s.

x 5s (Maintenance timer value 100%/5 s)

,-\
oL
=
>

>
»

16000 72000 (h)
Maintenance timer value

Signal output time
N

REMARKS

» Masking of the data output and sampling of the output current are not performed during acceleration/deceleration.

« If constant speed changes to acceleration or deceleration during start pulse output, it is judged as invalid data, and HIGH outputin 3.5 s
intervals is performed for the start pulse and LOW output in 16.5 s intervals is performed for the end signal. After the start pulse output
is completed, minimum 1-cycle signal output is performed even if acceleration/deceleration is performed.

4 The speed is changed to deceleration from
Output frequency /the constant speed during start pulse output

: H Time

Previous cycle—si<——Invalid cycle (20s) —»i«—Next cycle
Y93
signal — :

Start pulse /o \ End signal

Output as high Output as low pulse

pulse shape for shape for 16.5s

3.5s

« If the output current value (inverter output current monitor) is 0 A at the completion of the 1-cycle signal output, no signal is output until
the next constant-speed state.
« Under the following conditions, the Y93 signal is output with Low output in 20 s intervals (no data output).
-When acceleration or deceleration is operating at the completion of the 1-cycle signal output
-When automatic restart after instantaneous power failure (Pr.57 Restart coasting time = "9999") is set, and the 1-cycle signal output
is completed during the restart operation
-When automatic restart after instantaneous power failure (Pr.57 = "9999") is set, and the restart operation was being performed at the
completion of data output masking
» Pr.686 Maintenance timer 2 and Pr.688 Maintenance timer 3 cannot be output.
» Changing the terminal assignment using Pr.190 to Pr.196 (output terminal function selection) may affect the other functions. Set
parameters after confirming the function of each terminal.

—— ¢ Parameters referred to ¢
Pr.57 Restart coasting time Wpage 511, page 517

Pr.190 to Pr.196 (output terminal function selection) (& page 370

Pr.503 Maintenance timer 1, Pr.686 Maintenance timer 2, Pr.688 Maintenance timer 3 U@page 274

GROUP
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(F) Setting of acceleration/deceleration time and acceleration/deceleration pattern

5.8

(F) Setting of acceleration/deceleration

time and acceleration/deceleration pattern

Refer to
Purpose Parameter to set
page
P.F000 to P.F003, Pr.7, Pr.8, Pr.16,
P.F010, P.FO11, Pr.20, Pr.21, Pr.44,
To set the motor acceleration/ Acceleration/deceleration | P.F020 to P.F022, Pr.45, Pr.110, 278
deceleration time time P.F030, P.F031, Pr.111, Pr.147,
P.F040, P.F070, Pr.611, Pr.791,
P.FO71 Pr.792, Pr.1103
Acceleration/deceleration P.F100, Pr.29,
To set the acceleration/deceleration attern and backlash P.F200 to P.F204, Pr.140 to Pr.143, 283
pattern suitable for an application rneasures P.F300 to P.F304, Pr.380 to Pr.383,
P.F400 to P.F404 Pr.516 to Pr.519
To co_rr_1man$i smoot_h speed Remote setting function P.F101 Pr.59 288
transition with terminals
To set the starting frequency Starting frequency and P.F102, P.F103 Pr13,Pr571 | 291,292
start-time hold
To set optimum acceleration/ Automatic acceleration/ P.F500, Pr.61 to Pr.63, 293
deceleration time automatically deceleration P.F510 to P.F513 Pr.292
. List operation
To set W.F pattern for list (Automatic acceleration/ P.F300, P.F510, Pr.61, Pr.64, Pr.292 296
automatically . P.F520
deceleration)

5.8.1

The following parameters are used to set motor acceleration/deceleration time.
Set a larger value for a slower acceleration/deceleration, and a smaller value for a faster acceleration/deceleration.
For the acceleration time at automatic restart after instantaneous power failure, refer to Pr.611 Acceleration time at a

restart (page 511, page 517).

Setting the acceleration and deceleration time

Initial value
Pr. Nam ing ran Description
ame M CA Setting range escriptio
Set the frequency that will be the basis of
20 Acceleration/deceleration acceleration/deceleration time. As acceleration/
60 Hz | 50 Hz 110 590 Hz L
F000 reference frequency deceleration time, set the frequency change
time from a stop status to Pr.20.
Increment: 0.1's Select the increment for
. . 0 :
21 Acceleration/deceleration 0 Range: 0to 3600 s | the acceleration/
FO001 time increments 1 Increment: 0.01 s deceleration time setting
Range: 0 to 360 s and the setting range.
. Set the acceleration/deceleration time for JOG
16 Jog acceleration/ .
. . 05s 0 to 3600 s (360 s+1) | operation (from stop status to Pr.20).
F002 | deceleration time
Refer to page 318
Set the acceleration time for restart (from stop
5 sx2 status to Pr.20).
611 Acceleration time at a When "9999" is set, standard acceleration time
0 to 3600 s, 9999 . . . Co
F003 restart (like Pr.7) is applied as the acceleration time at
15 s+3 restart.
Refer to page 511, page 517.
7 5 sx4 Set the motor acceleration time (from stop
Acceleration tim 0 to 3600 s (360 s*1
Fo1o | Acceleration time 15 545 ©3600's (360's°1) | 1otus to Pr.20)
8 . . 5 sx4 Set the motor deceleration time (from Pr.20 to
Deceleration time 0 to 3600 s (360 s+1)
F011 15 x5 stop status).
44 Second acceleration/ Set the acceleration/deceleration time when the
) . 5s 0 to 3600 s (360 s*1) ) )
F020 deceleration time RT signal is ON.
Set the deceleration time when the RT signal is
45 L 0 to 3600 s (360 s+1)
F021 Second deceleration time 9999 ON.
9999 Acceleration time = deceleration time
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(F) Setting of acceleration/deceleration time and acceleration/deceleration pattern

Initial value
Pr. N i D ipti
r ame M | CA Setting range escription
Set the frequency where the acceleration/
147 Acceleration/deceleration 9999 0 to 590 Hz deceleration time switches to the time set in
F022 | time switching frequency Pr.44 and Pr.45.
9999 No function
110 Third acceleration/ 0 t0 3600 s (360 5+1) S.et the. acceleration/deceleration time when X9
F030 d leration i 9999 signal is ON.
eceleration time 9999 Third acceleration/deceleration is disabled.
111 Third deceleration i 9999 0 to 3600 s (360 s=1) | Set the deceleration time when X9 signal is ON.
F031 rd deceleration time 9999 Acceleration time = deceleration time
Set the acceleration time in a low-speed range
0 to 3600 s (360 s+1) P 9
. . . (less than 10% of the rated motor frequency).
791 Acceleration time in low- — _ . i
FO70 d 9999 The acceleration time set in Pr.7 is applied.
speed range 9999 (When the second functions are enabled, the
settings are applied.)
Set the deceleration time in a low-speed range
0 to 3600 s (360 s+1) P 9
. . . (less than 10% of the rated motor frequency).
792 Deceleration time in low- — - - -
FO71 d 9999 The deceleration time set in Pr.8 is applied.
speedrange 9999 (When the second functions are enabled, the
settings are applied.)
1103 Deceleration time at Set the motor deceleration time at a
5s 0 to 3600 s (360 s*1) ) ) )
F040 emergency stop deceleration by turning ON the X92 signal.

*]

2
*3
*4
%5

(1)

Second acceleration and

Depends on the Pr.21 Acceleration/deceleration time increments setting. The initial value for the setting range is “0 to 3600 s”, and for the setting

increment is “0.1 s”.

Initial value for the FR-A820-03160(55K) or lower and FR-A840-01800(55K) or lower.
Initial value for the FR-A820-03800(75K) or higher and FR-A840-02160(75K) and higher.
Initial value for the FR-A820-00490(7.5K) or lower and FR-A840-00250(7.5K) or lower.
Initial value for the FR-A820-00630(11K) or higher and FR-A840-00310(11K) and higher.

Control block diagram

Output frequency >10% of the rated motor frequency

JOG JOG-ON
(Pr.16) _—
Output frequency<Pr.147 ;
Acceleration and (or Pr.147= "9999" ) RT-OFF X9-OFF
deceleration time TS~

JOG-OFF

(Pr.7, Pr.8)

Output frequéncy;Pr.147

deceleration time P
(Pr.44, Pr.45)

Third acceleration and RT-ON
deceleration time
(Pr.110, Pr.111) Output frequency Pr.147

Acceleration and

X9-ON

T~ o Acceleration time
|
' or

deceleration time

deceleration time
in low-speed range

]

(Pr.791, Pr.792) Output frequency=10% of the rated motor frequency
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(F) Setting of acceleration/deceleration time and acceleration/deceleration pattern

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

* Use Pr.7 Acceleration time to set the acceleration time required to reach Pr.20 Acceleration/deceleration reference
frequency from stop status.
+ Set the acceleration time according to the following formula.

Acceleration time setting = Pr.20 x Acceleration time from stop status to maximum frequency / (maximum frequency - Pr.13) |

» For example, the following calculation is performed to find the setting value for Pr.7 when increasing the output
frequency to the maximum frequency of 50 Hz in 10 s with Pr.20 = "60 Hz (initial value)" and Pr.13 ="0.5 Hz".

Pr.7 =60 Hz x 10 s / (50 Hz - 0.5 Hz)

=12.1s
pr20t
(60Hz/50Hz) / \ Running

E frequency
=

=

> O

g3 >

> kS Time

Acceleration Pr.7 Deceleration Pr.8
time Pr.44 time Pr.45
Pr.110 Pr.111

(3) Deceleration time setting (Pr.8, Pr.20)

» Use Pr.8 Deceleration time to set the deceleration time required to reach a stop status from to Pr.20 Acceleration/
deceleration reference frequency.
+ Set the deceleration time according to the following formula.

Deceleration time setting = Pr.20 x deceleration time from maximum frequency to stop / (maximum frequency - Pr.10) |

» For example, the following calculation is used to find the setting value for Pr.8 when increasing the output frequency to
the maximum frequency of 50 Hz in 10 s with Pr.20 = 120 Hz and Pr.10 = 3 Hz.

Pr.8 =120 Hz x 10 s/ (50 Hz - 3 Hz)
=255s

REMARKS

+ If the acceleration/deceleration time is set, the actual motor acceleration/deceleration time cannot be made shorter than the shortest
acceleration/deceleration time determined by the mechanical system J (moment of inertia) and motor torque.

« If the Pr.20 setting is changed, the Pr.125 and Pr.126 (frequency setting signal gain frequency) settings do not change. Set Pr.125 and
Pr.126 to adjust the gains.

» Under PM sensorless vector control, if the protective function (E.OLT) is activated due to insufficient torque in the low-speed range, set
longer acceleration/deceleration times only in the low-speed range in Pr.791 Acceleration time in low-speed range and Pr.792

Deceleration time in low-speed range.

(4) Changing the setting range and increments of the acceleration/deceleration time (Pr.21)

» Use Pr.21 to set the acceleration/deceleration time and minimum setting range.
Setting value "0" (initial value): 0 to 3600 s (minimum setting increments 0.1 s)
Setting value "1": 0 to 360 s (minimum setting increments 0.01 s)

» Changing the Pr.21 setting changes the acceleration/deceleration time setting (Pr.7, Pr.8, Pr.16, Pr.44, Pr.45, Pr.110, Pr.111, Pr.264,
Pr.265). (The Pr. 611 Acceleration time at a restart setting is not affected.)
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(F) Setting of acceleration/deceleration time and acceleration/deceleration pattern

(5) Setting multiple acceleration/deceleration times (RT signal, X9 signal, Pr.44, Pr.45, Pr.110, Pr.111,

Pr.147)

Pr.44 and Pr.45 are valid when the RT signal is ON or when the output frequency is equal to or higher than the frequency
set in Pr.147 Acceleration/deceleration time switching frequency. Pr.110 and Pr.111 are valid when the X9 signal is
ON.

Even at the frequency lower than the Pr.147 setting, turning ON the RT signal (X9 signal) will switch the acceleration/
deceleration time to the second (third) acceleration/deceleration time. The priority of the signals and settings is X9 signal >
RT signal > Pr.147 setting.

To input the X9 signal, set "9" in any of Pr.178 to Pr.189 (input terminal function selection) to assign the function to the
terminal.

When "9999" is set in Pr. 45 and Pr.111, the deceleration time becomes equal to the acceleration time (Pr. 44, Pr.110).
When Pr.110 ="9999" is set, the third acceleration/deceleration function is disabled.

If the Pr.147 setting is equal to or less than the Pr.10 DC injection brake operation frequency or the Pr.13 Starting
frequency setting, the acceleration/deceleration time switches to the Pr.44 (Pr.45) when the output frequency reaches or
exceeds the Pr.10 or Pr.13 setting.

Pr.147 setting Acceleration/deceleration time Description
9999 (initial value) Pr.7, Pr.8 Accelergtlon/deceleratlon time is not
automatically changed.
0.00 Hz Pr.44, Pr.45 Secgnd acceleration/deceleration time is
applied from the start.
0.01 Hz < Pr.147 < set Output frequency < Pr.147: Pr.7, Pr.8 | Acceleration/deceleration time is
frequency Pr.147 < output frequency: Pr.44, Pr.45 | automatically changed.
Set frequency < Pr.147 Pr.7, Pr.8 Not changed ag the frequency has not
reached the switchover frequency.
Output frequency
(Hz)
Set|
frequency ! '
Pr.147 |/ & 4 L N L L
setting | i :
I<—>i<—>:<—>| l<—>:<—>:<—>| > Time
Pr.7: Pr.44,Pr.110 Pr.111,Pr.44, Pr.8
i i |(Pr.45);
RT signal | i ON i

X9 signal ON

+ Switching frequency for each control method

Control method Switching frequency

V/F control Output frequency

Advanced magnetic flux vector control | Output frequency before the slip compensation.

Real sensorless vector control,
PM sensorless vector control

Estimated speed converted as frequency

Vector control
Encoder feedback control

Actual motor speed converted as frequency

REMARKS

The reference frequency during acceleration/deceleration depends on the Pr.29 Acceleration/deceleration pattern selection

setting. (Refer to page 283.)

The RT and X9 signals can be assigned to an input terminal by setting Pr.178 to Pr.189 (input terminal function selection). Changing
the terminal assignment may affect other functions. Set parameters after confirming the function of each terminal.

The RT (X9) signal acts as the second (third) function selection signal and makes the other second (third) functions valid. (Refer to
page 420.)

RT signal is assigned to the terminal RT in the initial status. Set "3" in any of Pr.178 to Pr.189 (input terminal function selection) to
assign the RT signal to another terminal.
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(F) Setting of acceleration/deceleration time and acceleration/deceleration pattern

(6) Setting the acceleration/deceleration time in the low-speed range (Pr.791, Pr.792)

« If torque is required in the low-speed range (less than 10% of the rated motor frequency) under PM sensorless vector
control, set the Pr.791 Acceleration time in low-speed range and Pr.792 Deceleration time in low-speed range
settings higher than the Pr.7 Acceleration time and Pr.8 Deceleration time settings so that the mild acceleration/
deceleration is performed in the low-speed range.

A

N
<
>
o
— €
=] AL I P N,
23 Low-speed range
8 2 (rated motor frequency/10)
> > Time
Acceleration time J L Deceleration time
in low-speed range in low-speed range
Slope set by Pr. 791 Slope set by Pr.792

Acceleration time Deceleration time
Slope set by Pr.7 Slope set by Pr.8

« Set Pr.791 higher than Pr.7, and Pr.792 higher than Pr.8. If set as Pr.791 < Pr.7, the operation is performed as Pr.791 = Pr.7. If set as
Pr.792 < Pr.8, the operation is performed as Pr.792 = Pr.8.
» Refer to page 674 for the rated motor frequency of MM-CF.

(7) Emergency stop function (Pr.1103)

» When the emergency stop (X92) signal is ON, the deceleration stop is performed according to the settings in the Pr.1103
Deceleration time at emergency stop and Pr.815 Torque limit level 2.

+ To input the X92 signal, set "92" in any of Pr.178 to Pr.189 (input terminal function selection) to assign the function to
a terminal.

» The X92 signal is a normally closed input (NC contact input).

 [PS] is displayed on the operation panel during activation of the emergency stop function.

Deceleration
Output frequency 4 by an emergency stop

Normal
acceleration “\

‘ >
1 Time
‘

Start signal ON OFF | ON

X92  ON OFF ON

» The X92 signals can be assigned to an input terminal by setting Pr.178 to Pr.189 (input terminal function selection). Changing the
terminal assignment may affect other functions. Set parameters after confirming the function of each terminal.

—— ¢ Parameters referred to ¢
Pr.3 Base frequency G@page 578
Pr.10 DC injection brake operation frequency G@page 584
Pr.29 Acceleration/deceleration pattern selection (3 page 283
Pr.125, Pr.126 (frequency setting gain frequency) 05 page 400
Pr.178 to Pr.182 (input terminal function selection) I3 page 416
Pr.264 Power-failure deceleration time 1, Pr.265 Power-failure deceleration time 2 (35 page 523
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(F) Setting of acceleration/deceleration time and acceleration/deceleration pattern

5.8.2 Acceleration/deceleration pattern

The acceleration/deceleration pattern can be set according to the application.
In addition, the backlash measures that stop acceleration/deceleration by the frequency or time set with parameters at
acceleration/deceleration can be set.

Pr. Name Initial value | Setting range Description
0 Linear acceleration/deceleration
1 S-pattern acceleration/deceleration A
29 Acceleration/deceleration pattern 2 S-pattern acceleration/deceleration B
F100 lection 0 3 Backlash measures
selectio 4 S-pattern acceleration/deceleration C
5 S-pattern acceleration/deceleration D
6 Variable-torque acceleration/deceleration
140 Backlash acceleration stopping
1Hz 0 to 590 Hz
F200 | frequency
141 . o
F201 Backlash acceleration stopping time 05s 0to 360s Set the stopping frequency and time during
- - backlash measures.
142 Backlash deceleration stopping 1Hz 0 to 590 Hz Valid by backlash measures (Pr.29="3").
F202 | frequency
143 . o
F203 Backlash deceleration stopping time 05s 0t0360s
380 . Set the time for drawing the S f
Acceleration S-pattern 1 0 0to 50% et the time for drawing the S-pattern from
F300 acceleration/deceleration start to linear
381 i io (9 i
Deceleration S-pattern 1 0 0to 50% accelerat.lon ?s a ratio (%) of acceleration/
F301 deceleration time (Pr.7, 8, etc.).
382 Acceleration S-pattern 2 0 0 10 50% The acceleration/deceleration curve can be
F302 cceleration S-pattern to ° switched by the X20 signal.
383 Valid by S-pattern acceleration/deceleration
F303 Deceleration S-pattern 2 0 0 to 50% C (Pr.29="4").
516 S-pattern time at a start of
. 0.1s 0.1to25s
F400 | acceleration . ‘ .
517 S-pattern time at a completion of Set the 