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SAFETY

For the Best Results with J300 Series inverter, read this manual and all of the warning sign attached tc
the inverter carefully before installing and operating it, and follow the instructions exactly. Keep this
manual handy for your quick reference.

Definitions and Symbols

A safety instruction (message) is given with a hazard alert symbol and a signal word;
WARNING or CAUTION. Each signal word has the following meaning throughout this manual.

This symbol means hazardous high voltage. It used to call your attention to
items or operations that could be dangerous to your and other persons operat-
ing this equipment.

Read these message and follow these instructions carefully.

A\ This is the “Safety Alert Symbol.” This symbol is used to call your attention
to items or operations that could be dangerous to your or other persons operat-
ing this equipment. Read these messages and follow these instructions
carefully.

A WARNING WARNING

Indicates a potentially hazardous situation which, if not avoided, can result in
serious injury or death.

& CAUTION CAUTION

Indicates a potentially hazardous situation which, if not avoided, can result in
minor to moderate injury, or serious damage of product.

The matters described undgk CAUTION |may, if not avoided, lead to
serious results depending on the situation. Important matters are described in
CAUTION (as well a’®WARNING), so be sure to observe them.

NOTE NOTE: Notes indicate an area or subject of special merit, emphasizing either
the product’s capabilities or common errors in operation or maintenance.

A HAZARDOUS HIGH VOLTAGE

Motor control equipment and electronic controllers are connected to hazardous line voltages. When
servicing drives and electronic controllers, there might be exposed components with cases or protrusion:
at or above line potential. Extreme care should be taken to protect against shock.

Stand on an insulating pad and make it a habit to use only one hand when checking components. Alway:
work with another person in case an emergency occurs. Disconnect power before checking controllers
or performing maintenance. Be sure equipment is properly grounded. Wear safety glasses wheneve
working on an electronic controllers or rotating electrical equipment.



PRECAUTIONS

&WARNING: This equipment should be installed, adjusted and serviced by qualified eleg
maintenance personal familiar with the construction and operation of the equipment
and the hazards involved. Failure to observe this precaution could result in bodily inju

strical

Y.

& WARNING : The user is responsible for ensuring that all driven machinery, drive
mechanism not supplied by Hitachi, Ltd., and process line material are capable of safe of
at an applied frequency of 150% of the maximum selected frequency range to the AC
Failure to do so can result in destruction of equipment and injury to personnel should a
point failure occur.

train
peration
motor.
single

/I\. WARNING : For protection, install a leak breaker type with a high frequency circuit capable
of large currents to avoid an unnecessary operation. The ground fault protection circuit is not

designed to protect personal injury.

/N WARNING: HAZARD OF ELECTRICAL SHOCK. DISCONNECT INCOMING
POWER BEFORE WORKING ON THIS CONTROL.

/\ AVERTISSEMENT : RISQUE DE CHOC ELECTRIQUE COUPER L'ALIMENTATION
AVANT LE DEPANNAGE DE CETTE COMMANDE.

/I\ CAUTION: These instructions should be read and clearly understood before working o
series equipment.

m CAUTION: Proper grounds, disconnecting devices and other safety devices and their I¢
are the responsibility of the user and are not provided by Hitachi, Ltd.

/I\, CAUTION: Be sure to connect a motor thermal switch or overload device to the J300
controller to assure that the inverter will shut down in the event of an overload or an over
motor.

/\ CAUTION: DANGEROUS VOLTAGE EXISTS UNTIL CHARGE LIGHT IS OFF.

/\\ ATTENTION: PRESENCE DE TENSIONS DANGEREUSES TANT QUE LE VOYAN
N'EST PAS ETEINT.

& CAUTION: Rotating shafts and above ground electrical potentials can be hazardous.
fore, itis strongly recommended that all electrical work conform to the National Electrical ¢
and local regulations. Installation, alignment and maintenance should be performed ¢
qualified personnel. Factory recommended test procedures, included in the instruction 1
should be followed. Always disconnect electrical power before working on the unit.
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NOTE : POLLUTION DEGREE 2

The inverter must be used in environment of the degree 2.
Typical constructions that reduce the possibility of conductive pollution are;

1) The use of an un-ventilated enclosure

2) The use of a filtered ventilated enclosure when the ventilation is fan forced that is,
ventilation is accomplished by one or more blowers within the enclosure that provide a
positive intake and exhaust.

NOTE : ENCLOSURE SIZE FOR 75 kW TO 110 kW
The inverter, 75kW to 110kW must be installed into an enclosure with dimmensions no
less than 183cm (72 in) by 183cm (72 in) by 60cm (24 in).

NOTE : ENCLOSURE SIZE FOR 132 kW AND BIGGER

The inverters, 132kW and bigger, are complied as recognizedcomponents.
Therse devices are intended for use in an overall ecclosure with an internal ambient of

40 degree C for variable torque rating or 50 degree C for constant torque rating maximum.

End product temperature testing should be conducted to verify sufficient forced air ventilation

Is provided to maintain this ambient in room ambient of 10-40 degree C.

Based upon component level testing , end product temperature testing may be conducted at
any convenient room ambient in the rangeof 20-40 dwgree C, unless the room ambient|in the

intended application exceeds 40degree C, in which case testing should be conducted a
elevated ambient.

Enclosure internal ambient temperature should be measured above the drive on to the U
left or right side. Temperature measurments on the drive itself should not be necessary.

the
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NOTE : SET OF MOTOR CAPACITY AND POLES (A1, A2)

When data does not match a capacity of connected motor , it may cause unstaible moto
operation. Set proper motor capacity (kW) and motor poles even under V/F control modg

U
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( 1. SAFETY PRECAUTIONS

1.

Installation

/I\. CAUTION

off.
Otherwise, there is a danger of electric shock.

Be sure to install the unit on flame resistant material such as metal. p. 4-1
Otherwise, there is a danger of fire.
Be sure not to place anything inflammable in the vicinity. p. 4-1
Otherwise, there is a danger of fire.
Be sure not to let the foreign matter enter such as cut wire refuse, spatter 5 4-1
from welding, iron refuse, wire, dust, etc.
Otherwise, there is a danger of fire.
Be sure to install it in a place which can bear the weight according.to....... p. 4-1
the specifications in the text (4. Installation).
Otherwise, it may fall and there is a danger of injury.
Be sure to install the unit on a perpendicular wall which is not subject..... p. 4-1
to vibration.
Otherwise, it may fall and there is a danger of injury.
Be sure not to install and operate an inverter which is damaged or.parts.. p. 4-1
of which are missing.
Otherwise, there is a danger of injury.
Be sure to install it in a room which is not exposed to direct sunlight......... p. 4-1
and is well ventilated. Avoid environments which tend to be high in
temperature, high in humidity or to have dew condensation, as well as
places with dust, corrosive gas, explosive gas, inflammable gas,
grinding-fluid mist, salt damage, etc.
Otherwise, there is a danger of fire.
Be sure that the wall surface is a nonflammable material, such as steel.... p. 4-2
plate.

Wiring

/I\. WARNING

Be sure to ground the unit. ... p. 5-1
Otherwise, there is a danger of electric shock and/or fire.
Wiring work shall be carried out by electrical experts. ~ ............ p. 5-1
Otherwise, there is a danger of electric shock and/or fire.
Implement wiring after checking that the power supply is off. ~ ............ p. 5-1
It might incur electric shock and/or fire.
After installing the main body, carry out wiring. ... p. 5-1
Otherwise, there is a danger of electric shock and/or injury.
Wait until DC bus voltage is discharged after power supply is turned p. 5-10
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A CAUTION

Make sure that the input voltageis: ...
Three phase 200 to 220 V/50 Hz, 200 to 230 V/60 Hz

Three phase 380 to 415 V/50 Hz, 400 to 460 V/60 Hz

Be sure not to input a single phase to a 3 phase type. e
Otherwise, there is a danger of fire.

Be sure not to connect AC power supply to the output terminals =+
[U (T1), V (T2), W (T3)].

Otherwise, there is a danger of injury and/or fire.

INPUT OUTPUT
Note)
(LD) (L2) (L3) (T1) (T2) (T3)
R S T u v w
Power supply

Fasten the screws with the specified fastening torque. Check so that.......
there is no loosening of screws.
Otherwise, there is a danger of fire.

Be sure to install an earth leakage breaker. ...

The ground fault protection is designed to detect current flowing to the
ground upon power on. This function is to protect the inverter, not
people. Install the earth leakage breaker to protect against the ground
fault on wires between the inverter and the motor. (Use a breaker that is
very sensitive to high frequency current so as not to cause malfunction.)

Be sure to set the fuse(s) (the same phase as the main power supply)
in the operation circuit. L
Otherwise, there is a danger of fire.

As for motor leads, earth leakage breakers and electromagnetic
contactors, be sure to use the equivalent ones with the specified -+
capacity (rated).

Otherwise, there is a danger of fire.

Connection to wiring terminal must be reliabily fixed with two means

of support.

1-2




A CAUTION

External or remote over load protection required, if multiple motors.to........ p. 5-4
be connected.

For models J300-450LFU and -550LFU only , connect to branch
circuit protected at maximum 300% of output current rating.

Suitable for use on a circuit capable of delivering not more than 10,000
rms symmetrical amperes,*** volts maximum,

(where *** = input voltage)

Alarm connection may contain harzordous live voltage even when:----------- p.5-11
inverter is disconnected. In case of removing front cover for

maintenance or inspection, confirm that incoming power for alarm

connection is surely disconnected.

A CAUTION

Input phase failure protection

(1) J300-U version inverter are provided with the phase failure protection on the pov
supply.

(2) When a buzzer, lamp, noise filter or transformer is connected between the input
terminals (L1, L2, L3) and input power fuses, input phase failure cannot be prote|

Ly 2 L3
R S T

"@ J R () ) (> (Bad example)

| Noisefilter |

Fuse

( () ) S (Good example)

Power supply

er

bower
cted.
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Control and operation

/I\. WARNING

* Be sure to turn on the input power supply after mounting the surface........
cover. While being energized, be sure not to remove the cover.
Otherwise, there is a danger of electric shock.

= Be sure not to operate the switches with wet hands. ...
Otherwise, there is a danger of electric shock.

= While the inverter is energized, be sure not to touch the inverter ............
terminals even during stoppage.
Otherwise, there is a danger of electric shock.

= If the re-try mode is selected, it may suddenly restart during the trip...........
stop. Be sure not to approach the machine. (Be sure to design the
machine so that personnel safety will be secured even if it restarts.)
Otherwise, there is a danger of injury.

operation after the power supply is recovered if the operation command
is given. If it may incur danger to personnel, be sure to make a circuit
so that it will not restart after power recovery.

Otherwise, there is a danger of injury.

prepare the Key separately from the emergency stop.
Otherwise, there is a danger of injury.

will restart suddenly. Be sure to set the alarm reset after checking the
operation command is off.
Otherwise, there is a danger of injury.

Lo e notfo fotieh fhe Inside of e energized inverter orfo pt a 2at.....
Otherwise, there is a danger of electric shock and/or fire.

emergency switch separately. The use of the STOP/RESET key as an
emergency switch may cause an injury.

1-4




/I CAUTION

Radiating fin and discharging resistor will have high temperature. «----------
Be sure not to touch them.
Otherwise, there is a danger of getting burned.

Low to high speed operation of the inverter can be easily set. Be sure---
to operate it after checking the tolerance of the motor and machine.
Otherwise, there is a danger of injury.

If a motor is operated at a frequency higher than 60Hz, be sure to.check..
the speeds of the motor and the machine with each manufacturer, and
after getting their consent, operate them.

Otherwise, there is a danger of machine breakage.

Check the following before and during the testrun. ...
Otherwise, there is a danger of machine breakage.

» Was the short-cut bar between +1 and + connected?

» Was the direction of the motor correct?

» Was the inverter tripped during acceleration or deceleration?
» Were the rpm and frequency meter correct?

» Were there any abnormal motor vibrations or noise?

* When overcurrent tripping or overvoltage tripping occurs during the
test run, increase the acceleration time or deceleration time.

p. 6-2

Maintenance, inspection and part replacement

/I\. WARNING

*

*

Be sure to turn off the power supply during maintenance and ~ ««-eeeeeeee
inspection.

After the power supply has been turned off, you must always wait 10
minutes so that DC bus capacitors can discharge then start maintenance
and inspection after the CHARGE lamp on the printed-circuit board has
gone out. (Immediately after the lamp has gone out, there will be a
residual voltage of about 50 V DC in the DC bus intermediate circuit.)
Perform the work after the CHARGE lamp has stopped flickering.

Make sure that only qualified persons will perform maintenance,
inspection and part replacement. (Before starting the work, remove -
metallic objects from your person (wristwatch, bracelet, etc.)

(Be sure to use tools protected with insulation.)

Otherwise, there is a danger of electric shock and/or injury.

1-5




5.

/I CAUTION

* When removing connectors, never pull the wires. (Wires for cooling........ p. 10-1
fan and thermal relay)

Otherwise, there is a danger of fire due to wire breakage and/or injury.

Appendix

/I\, WARNING

«+ When the inverter stops due to a trip with retry mode selected, the:---- p. A-15
motor restarts suddenly. Stand clear of the machine. Otherwise, you
may be injured. (Design the machine in such a way that persons are
protected against a restart of the machine.)

* If the retry mode is selected, do not approach the inverter unnecessasily:- p- A-16

It will be restarted suddenly after it trips/stops. (Design the inverter so
that the safety can be assured even in such a restart.) Otherwise, bodily
injury will result.
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6.

Others

/I\. WARNING

*

Never modify the unit.
Otherwise, there is a danger of electric shock and/or injury.

/I\ CAUTION

supply

minutes after it is turned on, or vice versa. (Bad example)
Earth
leakage ON,OFF
breaker Q{@
: f Mgo (L1) (L2) (L3) (T1) (T2) (T3)
Power £\ OD\C R.S, T u,v,wob% Mator
FW
NV g
ON,OFF Pv24

Withstand voltage tests and insulation resistance tests (megger tests) are executg

before the units are shipped, so that there is no need to conduct these tests before

operation.

When conducting megger tests as a part of daily inspection, be sure that these teg

d

ts are

only executed between the main circuit and the ground. Do not execute megger tests

on the control circuit.

(LY (L2 (L3 RB) (*) () (T (T2 (T3)
T RB P N U

000000000 | [ rm nc m

\_/\/\/ N\ S
Megohm-meter

Megohm-meter

Do not attach or remove wiring or connectors (including Digital operator and
Remote operator) when power is applied. Also, do not check signals during
operation. Otherwise, a trip may occur or a failure may be caused. To stop the
operation, be sure to use an operation instruction (FW,REV.) Do not turn
power off within three minutes after it is turned on, or vice versa.

Do not stop operation by switching off the electromagnetic(Mgo) contactors on
the primary or secondary sides of the inverter.To stop the operation, be sure to
use an operation instruction (FW,REV.) Do not turn power off within three

Turn ON and OFF

(Good example)

When there has been an instantaneous power failure, and if an operation instructi
has been given, then the unit may restart operation after the power failure has eng
there is a possibility that such an occurrence may harm humans, then install an
electromagnetic contactor (Mgo) on the power supply side, so that the circuit does
allow automatic restarting after the power supply recovers. If the optional remote
operator is used and the retry function has been selected, this will also cause autg
restarting when an operation instruction has been input, so please be careful.

bNn
ed. If

not

matic
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/I\. CAUTION

*

Power > \WR s T,
supply

*

*

Do not insert leading power factor capacitors or surge absorbers between the
output terminals of the inverter and the motor.

Earth
,gﬁage Surge absorber

breaker
(LD)(L2)(L3 (T1)(T2)(T3)
Ny P Ve NG

Be sure to ground the grounding terminal,@.

When inspecting the unit, after turning the power supply off be sure to wait unitl
the CHARGE lamp beside the control terminal is off before opening the cover.

Motor

O O

L eading power factor capacitor

(If the lamp is lit or still flickering, then the internal capacitor’s residual voltage is still

dangerous.)

MOTOR TERMINAL SURGE VOLTAGE SUPPRESSION FILTER
(FOR THE 400 V CLASYS)

In a system using an inverter of the voltage control PWM system, a surge voltage
caused by the cable constants such as the cable length (especially when the dist3

nce

between the motor and inverter is 10 m or more) and cabling method may occur at the

motor terminal.

A dedicated filter of the 400 V class for suppressing this surge voltage is available
Please order one.

PROTECTION AGAINST NOISE INTERFERENCE FROM INVERTER

The inverter uses many semiconductor switching elements such as transistors an
IGBTs. Thus, a radio set or measuring instrument located near the inverter is
susceptible to noise interference.

To protect the instruments from erroneous operation due to noise interference, the
should be installed well apart from the inverter. It is also effective to shield the wh
inverter structure.

Addition of an EMI filter on the input side of the inverter also reduces the effect of
noise from commercial power line on external devices.

Note that external dispersion of noise from the power line can be minimized by
connecting an EMI filter on the primary side of inverter.

Y
hle
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/I\. CAUTION

Power
source

*

EMI filter Inverter

Power :  Noise Motor
source | R,
[(T2) V™
‘ Inverter| .= ...
o Terminal fEl'V” o= | =
for lter 1.2 Shws 1 Ground the
grounding 5B J; v frame.
Dl 8 ] ' Piping
! Noise ' (to be grounded)
= e or shielded wire

Completel )7 ground the shield made
of metal screen, enclosed panel, etc.
with as short awire as possible.

EFFECTS OF DISTRIBUTOR LINES ON INVERTERS

In the cases below involving a general-purpose inverter, a large peak current flow
the power supply side, sometimes destroying the converter module. Where such
situations are foreseen, or the paired equipment must be highly reliable, install an
reactor between the power supply and the inverter.

(A) The unbalance factor of the power supply is 3% or higher.

(B) The power supply capacity is at least 10 times greater than the inverter capad
(and the power supply capacity, 500 kVA or more).

(C) Abrupt power supply changes are expected.
Examples:
(1) Severalinverters are interconnected with a short bus.
(2) Athyristor converter and an inverter are interconnected with a short bus.
(3) Aninstalled phase advance capacitor opens and closes.

In cases (A), (B) or (C), we recommend installing an AC reactor of 3% (in a voltage

drop at rated current) with respect to the supply voltage on the power supply side.

When occurring an EEPROM error ([E] _H]), be sure to confirm the setting
value again.

When setting b contact to the reverse command ([REV] terminal), the inverter
state automatically. Do not set to b contact.

S on

AC

ity

GENERAL CAUTION

In all the illustrations in this manual, covers and safety devices are occasionally

removed to describe the details. When the product is operated, make sure that the

covers and safety devices are placed as they were specified originally and operat
according to the instruction manual.

b |t
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( 2. INSPECTION UPON UNPACKING )

Before installation and wiring, be sure to check the following:
* Make sure that there was no damage during transportation the unit.

» After unpacking the unit, make sure that the package contains one inverter and one opera-
tion manual

* Make sure that the product is the one you ordered by checking the specifications label on
the front of the cover.

Model abbreviation
(The example is for the J300-055HFE2)

. ANN—
INVERTER|

HITACHI [Js00]| O055HFU |
INPUT OUTPUT

Input power supply, —_ 380-415V 3Ph 50Hz max:380-460V 3 Ph — Output voltage

phase, and frequency——-| 400-460v 3Ph 60Hz Amps(CT) 13 A/(VT) 16A |<€—— Rated output current

(CT) 5.5kW(VT) 7.5kW |€=—— Maximum applicable motor (4P kW)

Production year —> | DATE MFG. NO.[ J300U-055H251L ~—— Production number
Hitachi, Ltd. madein Japan I—NE15390 and factory control SymbOI

Contents of Specifications Label

If you discover any problems, contact your sales agent immediately.

Description of Inverter Model

J300 —— 055 H F U

T— Version number

U : USA version

Structure type
F: with digital operator

Series name (Semi-closed, open type)
Input voltage

L : Three phase 200V class
H : Three phase 400V class

Applicable motor capacity (4P kW)
055: 5.5 kW 550: 55 kW
075: 7.5 kW 750: 75 kW
110: 11 kw 900: 90kW
150: 15kw  1100: 110 kw
220: 22 kwW  1320: 132 kW
300: 30 kW  1600: 160kw
370: 37 kW  2200: 220 kW
450: 45 kW
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( 3. APPEARANCE AND NAMES OF PARTS )

3.1 Names of Parts
Blind cover

A set screw

Charge lamp
(LED)

Control circuit

) Main circuit
terminals

terminals
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( 4. INSTALLATION

/1\ CAUTION

= Be sure to install the unit on flame resistant material such as metal.
Otherwise, there is a danger of fire.

* Be sure not to place anything inflammable in the vicinity.
Otherwise, there is a danger of fire.

* Be sure not to let the foreign matter enter such as cut wire refuse, spatter from welding,

iron refuse, wire, dust, etc.
Otherwise, there is a danger of fire.

* Be sure to install it in a place which can bear the weight according to the specifications

in the text (4. Installation).
Otherwise, it may fall and there is a danger of injury.

= Be sure to install the unit on a perpendicular wall which is not subject to vibration
Otherwise, it may fall and there is a danger of injury.

= Be sure not to install and operate an inverter which is damaged or parts of which are

missing.
Otherwise, there is a danger of injury.

* Be sure to install it in a room which is not exposed to direct sunlight and is well
ventilated. Avoid environments which tend to be high in temperature, high in
humidity or to have dew condensation, as well as places with dust, corrosive gas,
explosive gas, inflammable gas, grinding-fluid mist, salt damage, etc.

Otherwise, there is a danger of fire.

NOTE : ENCLOSURE SIZE FOR 75 kW to 110kwW
The inverters, 75kW to 110kW must be installed into an enclosure with dimmensions
less than 183cm (72 in) by 183cm (72 in) by 60cm (24 in).

5> NO

NOTE : ENCLOSURE SIZE FOR 132 kW AND BIGGER

The inverters, 132kW and bigger, are complied as recognizedcomponents.
Therse devices are intended for use in an overall ecclosure with an internal ambient @

f

40 degree C for variable torque rating or 50 degree C for constant torque rating maximum.
End product temperature testing should be conducted to verify sufficient forced air ventilation

Is provided to maintain this ambient in room ambient of 10-40 degree C.

Based upon component level testing , end product temperature testing may be conduy
any convenient room ambient in the rangeof 20-40 dwgree C, unless the room ambie
intended application exceeds 40degree C, in which case testing should be conducted
elevated ambient.

cted at
ntin the
at the

Enclosure internal ambient temperature should be measured above the drive on to the upper

left or right side. Temperature measurments on the drive itself should not be necessa

4-1
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For cooling purposes, be sure that the inverter is installed vertically. In addition, be sure that it
is separated from other components and walls. If foreign matter is introduced into the interior
of the inverter, this may cause malfunctions, so make sure that no foreign matter can enter it.

// s

Ilo cm or more { Flow of air
(30cm or more 0

5 5
—/EforCm 0— —t orcm Tj/— Wall Elj

more more

Ilo cm or more S/

(30cm or more

e o
€Y (b)
NOTE: Install the inverter vertically.
Do not install it on the floor or horizontally.
( )isfor 75 to 260kW
/\\ CAUTION

Be sure that the wall surface is a nonflammaple
material, such as steel plate.

/I\ Be sure to check the ambient temperature.

Place of installation| Load characteristics = Ambient temperaﬂure Applicable model

Within the enclosure  Constant torque -10 to 50°C All models
(NOTE 1) Variable torque -10 to 40°C (NOTE 2)

NOTE 1: The inverter should be installed in a locked enclosure that meets the requirements in
IP4X.
The higher the ambient temperature inside the inverter, the shorter its life will be. If
a heat generating unit is used near the inverter, try to keep it as far away as possible.
Also, when installing the inverter in a box, be sure to carefully consider ventilation
and the dimensions.

NOTE 2: Each of inverters 22 kW to 260 kW must be installed in a locked enclosure.
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Precaution for installation and wiring

When executing the wiring work or another work, attach a cover on the vent hole (dlit) on the top of the
inverter to prevent wire chips, weld spatters, iron scraps, or dust from falling into the inverter.

Vent hole

jun]

15 cm or more

00— Cover (anonflammable

— =z m

_

plate such asaniron plate)
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( 5. WIRING

/I\. WARNING

* Be sure to ground the unit.
Otherwise, there is a danger of electric shock and/or fire.

* Wiring work shall be carried out by electrical experts.
Otherwise, there is a danger of electric shock and/or fire.

* Implement wiring after checking that the power supply is off.
It might incur electric shock and/or fire.

After installing the main body, carry out wiring.
Otherwise, there is a danger of electric shock and/or injury.

*
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A CAUTION

* Make sure that the input voltage is:
Three phase 200 to 220 V/50 Hz, 200 to 230 V/60 Hz

Three phase 380 to 415 V/50 Hz, 400 to 460 V/60 Hz

* Be sure not to input a single phase to a 3 phase type.
Otherwise, there is a danger of fire.

* Be sure not to connect AC power supply to the output terminals
[U(T1), V (T2), W (T3)].
Otherwise, there is a danger of injury and/or fire.

INPUT OUTPUT
Note)
(LD (L2) (L3) (T1) (T2) (T3)
R S T u v w
Power supply

* Fasten the screws with the specified fastening torque. Check so that there is no
loosening of screws.
Otherwise, there is a danger of fire.

Be sure to install an earth leakage breaker.

* The ground fault protection is designed to detect current flowing to the ground upg

* Be sure to set the fuse(s) (the same phase as the main power supply)

power on. This function is to protect the inverter,not people. Install the earth leak
breaker to protect against the ground fault on wires between the inverter and thearﬁ
(Use a breaker that is very sensitive to high frequency current so as not to cause
malfunction.)

in the operation circuit.
Otherwise, there is a danger of fire.

n

e
otor.

As for motor leads, earth leakage breakers and electromagnetic contactors, be sure to

use the equivalent ones with the specified capacity (rated).
Otherwise, there is a danger of fire.
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The terminal board will be exposed when the front cover or terminal cover (450L/HF,
550L/HF) is removed. Wire the inverter in this state.

5.1  Wiring the Power Supply and Motor

GO R| s | T|RrR| P|N|]U|V|wW]|cE
(PE) [(LD) | (L) | (L) | (RB)| () | () | (TD) | (T2 | (TI)]| (PE)

Dynamic
braking
L resistor

Braking Units

Power supply

» The inverter will be damaged if the power supply is connected to the motor terminals
U(T1), V(T2) and W(T3), so be sure not to make any mistakes.

* If multiple motors are to be connected, be sure to attach a thermal relay to each motor.

NOTE 1: When changing the power supply of the motor between the inverter and commer-
cial power, be sure to install mechanically interlocked switches Mgl and Mg2.

ELB
R(L1) (TLH U i
Power 6“0 s S s(L) Inverter ) v| 5
supply VvV Mo T(L3) TW

NOTE 2. Install an earth leakage breaker at the input of the inverter. (Select an earth leak-
age breaker whose sensitive current level is raised in high frequency range.)
When the cable length between the inverter and motor is long (more than 10 m),
the thermal relay may malfunction due to higher harmonics. Therefore, install an
AC reactor on the output side of the inverter or use a current sensor in place of the

thermal relay.
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NOTE 3: Be sure that the specified grounding is carried out. Be sure to separate the unit's
grounding pole from those of other heavy electric machinery, and avoid using
common grounding poles.

If multiple inverters are used, make sure that the grounding connections do not
create a loop.

Improper grounding Proper grounding

Inverter @ Inverter @
Inverter@ Inverter @

Inverter @ Inverter @

Grounding bolt
(at the site)

A CAUTION

External or remote over load protection required, if multiple motors to be connected.

For models J300-450LFU and -550LFU only , connect to branch circuit protected at
maximum 300% of output current rating.

Suitable for use on a circuit capable of delivering not more than 10,000 rms
symmetrical amperes,*** volts maximum,
(where *** = input voltage)
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5.2  Wiring of Control Circuit Terminals

SINK TYPE wiring

(Factory settings)
o
FM|CM1|PLC|P24|FW | 8 | 7| 6 | 5| 4| 3| 2| 1 |H|O]|O | L |[cM2 12 | 11 ||AL2/AL1|ALO
HE N N
O‘ O‘ O‘ O‘ O‘ O‘ O‘ O‘ Q‘
>—T—T—T—T—T—T—T—U B RYy v
- F i Fault alarm
Input intelligent terminal (%eggg% gelt(tgly)g
For output
i Intelligent terminal
pomentiopul - 27VDC 50 mA
rrequency meter 50 mA max
SOURCE TY PE wiring
(
FM|CMAPLC|P24|FW | 8 | 7| 6 | 5| 4| 3| 2|1 |H|O|O|L |cM2l12 |11 ||AL2/ALL/ALO
L N
O‘ O‘ O‘ O‘ O‘ O‘ O‘ Q‘ O‘
M B RYy J
: F - Fault alarm
)<\ Input intelligent terminal (geggg’% ﬁtg\)g
For output
; Intelligent terminal
Current input
DC4to20mA 2/ VDCSOmA
Frequency meter 27VDC 50

NOTE 1. When an output intelligent terminal is used, be sure to install a surge absorbing
diode in parallel with the relay (RY). Otherwise, the surge voltage created when
the relay (RY) goes ON or OFF may damage the output intelligent terminal cir-
cuit.

NOTE 2: Use a twisted and shielded wire for the signal line, and cut the shielded covering
as shown in the diagram below. Make sure that the length of the signal line is 20
meters or less.
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NOTE 3:

NOTE 4:

NOTE 5:

NOTE 6:

NOTE 7:

Insulate

&\ No grounding necessary
Connect FG (frame ground) of the inverter.

When the frequency setting signal is turned on and off with a contact, use a relay
which will not cause contact malfunctions, even with the extremely weak currents
and voltages, such as crossbar twin contacts, etc.

Use relays which do not have contact defects at 24 V DC, 3 mA for the other
terminals.

Separate the main circuit wiring from the relay control circuit wiring. If they must
cross, be sure that they cross at a right angle.

Main circuit power line
@/ (R,S, T,U,V,W, PP,P,RB, N, L1, L2,L3,T1, T2, T3, +, -, etc.)

J

Right angle

Signal input line
(FM, CM1, PLC, P24,FW, 8,7,6,5,4, 3,2, 1,
H, O, Ol, L, CM2, 12, 11, ALO, AL1, AL2)

Separate by 10 cm or more.

‘ E/
B—*

Do not short between the terminals H and L and between the terminals P24 and
CM1 of the control circuit.

Insulate the common terminal L for frequency analog command input and the
common terminal (COMMON) of the peripheral equipment such as the sequencer
before starting use.
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5.3  Connection to the Programmable Controller
(1) When the internal interface power source is used

[] Thisisan example when the sink type transistor [l Thisisan example when the sour ce type
output (open collector output) module of the transistor output (open collector output)
seguencer is connected module of the sequencer is connected

Note: Make sure of the short-circuit bar or wire Note: Make sure of the short-circuit bar or wire

between the terminals PLC and P24. between the terminals CM1 and PLC.
o ____J300series 300 series
P24 . com| | p2a .|
TCcM1 -+ 2avDC ICcM1 +-24v oY

TPLC

| ‘ {{ o), o —
i 9! 1
ot e

2 :
5 (. hd ‘
Y TR48 type output module Inverter Y TS48 type output module Inverter
(by Hitachi) (by Hitachi)

(2) When the external interface power sourceis used
[] Thisisan example when the sink type transistor
output (open collector output) module of the transistor output (open collector output)
N seguencer isconnected . module of the sequencer is connected
ote: Remove the short-circuit bar or wire between Note: R the short-circuit b ire bet
the terminals CM1 and PLC or P24 and PLC. : th‘znt‘gr"rﬁi ; a‘]?‘ SSC?\;I 1‘3;';1%“'& gf O‘;rp";'['{ean . VP"Leg”

[l Thisisan example when the sour ce type

o “avoc  J300series . J300series.
s i P24 . c% (Lb |
- | .

9 }l
Aot e

Y TR48 type output module Inverter Y T$S48 type output module Inverter
(by Hitachi) (by Hitachi)

Note: Besureto turn theinverter on after the controller and external power source are turned on.
(Otherwise, the data in the inverter may be changed.)
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5.4  Wiring Equipment, Options (EMI filter, etc.)

Standard equipment (200V class)
Wiring (AWG or Kcmil) Applicable equipmen
Constant torqe|  Variable torge| Power | Signal | Signal |Earth IeakagéElectro-.
Power supply Inverter lines lines | lines [breaker (ELB)nagnetig
model  |Motor | Power | Motor | Power | Externalqy cva il paa ato ALk contacto
output | lines output| lines | resistor|Fwg,7654p AL2
KW R,S,T,UV KW R,S,T,UV| RB1,2,3,|21H0,0LL
(kw) W,P.N (kw) W.PN PRB |CM21211
AWG 8 AWG 8| 10 |awcis |Awc1e
|| 3300-055LF | 55 | rmorel 7 | or more or more| shielded | or more EX50C(30A)| H20
ELB || J800-075LF | 7.5 | o more or more | or more EX50C(30A)| H20
AWG 4 AWG 4
J300-110LF | 11 | o ore | 10 or more When the EX50C(50A)| H25
AWG 3 AWG 3 number of
J300-150LF | 15 | ormore | 22 | or more jvf:rlglsdﬁ)db EX60B(60A)| H35
AWG 1/0 30 AWG 1/0 used is 11
Magnetic J800-220LF | 22| o more or more e RX100(75A) | H50
AWG 3/0 AWG 3/0 f each
contacto or¢
J300-300LF | 30 | )\ ore 37 or more jvr;;:lded RX100(100A) H65
AWG 4/0 45 AWG 4/0 should be
J300-370LF | 37 | o\ ore of more AWG 20 RX100(100A) H80
300 300
J300-450LF | 45 ormore| 9 | or more RX225(150A) H100
350 350
J300-550LF | 55 ormorel ™ | or more RX225(175A) H125
(400V class)
Wiring Applicable equipmen
Inverter | Constanttorge|  Variable torge F’OWGV I$igna| ISigné“ Eanile?lé?_gaé)?emo{'
ines ines | lines |breaker agnetig
model  |Motor | Power | Motor | Power | External ., oy petl paa oAl con%acto.
output| lines output| lines resistor|Fwig 76548 AL2
K R,S,T,UV KW R,S,T,U,V| RB1,2,3,[21,H0,0LL
(kw) W,P,N (kw) WP.N P RB’ "lem2,12,11
AWG 8 AWG 8 10 |awG1s
AWG 16
JS00-055HF| 55 | ormore | "° | ormore|or more|sieided  or more| 00N | H20
3300-075HF| 7.5 | 11| el or more EX50C(30A)| H20
J300-110HF| 11 AWG 8 15 ANG 8 EX50C(50A)| H25
] or more or more When the (504)
AWG 6 AWG 6 number of
J300-150HF| 15 | ormore | 22 | or more :/f:rlglsdte:b EX60B(60A)| H35
AWG 4 30 AWG 4 used is 11
J300-220HF| 22 | - ore or more ?hren;c;r;,io RX100(75A)| H50
AWG 4 37 AWG 4 of each
J300-300HF| 30 | - ore or more a’ri]rlglded RX100(100A) H65
1R00370HE| 37 | o2 | s [ ANE2 Pl RX100(100A) H80
i or more or more AWG 20. (
AWG 1 55 AWG 1
J300-450HF| 45 of more or more RX225(150A) H100
AWG 3/0 7 AWG 3/0
J300-550HF| 55 or more or more RX225(175A) H125
300 300
J300-750HF| 75 ormore| 90 oF more RX225(225A) H150
300 300
J300-900HF| 90 or more 110 oF more RX225(250A) H220
) 350 132 | 350
J300-1100HF 110 or more or more RX400(350A) H250
AWG4/0 AWG4/0
X 160
J300-1320HA 132 parallel parallel RX400(400A) | H400
300 300
- 220
J300-1600HF 160 parallel parallel RX600(600A)| H600
350
- 260 | 350
J300 ZZOOHT 220 parallel paralel RX600(600A)  H600
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O Part description

R

L1) (L2) (L3
D2 3 o

T1) (T2) (T3 <
T (V)(W)@

Inverter

S T

Thermal
el

Motor

) o————— improving

Function

AC reactor for

the power factor
(ALI- TOOIL)
(ALI- OOH)

This part is used when the unbalance voltage ratio is 3%
or more and power supply is 500 kVA or more, and there
isarapid change in the power supply.

It also improves the power factor.

Radio noise filter
(Zero phase
reactor) (ZCL-A)

Using the inverter may cause noise on the peripheral
equipment through the power lines.
This part reduces noise.

RB .E ET Regenerative
1 |resistor
]

EMI filter for
inverter
(FFJ300-1 1)

This part reduces common noise generated between
the power supply and the ground, as well as normal noise.
Put it in the primary side of inverter.

(RBOOIOI-0J)

This part is used for applications that needs to increase
the brake torque of the inverter or to frequently turn on
and off and to run high inertiaload.

Radio noise filter
- | (Zero phase
reactor) (ZCL-A)

This part reduces noise generated at the output of
the inverter.
(It is possible to use for both input and output.)

AC reactor for
reducing vibration
(ACL-L-010)
(ACL-H-O)

Running motors with the inverter generates vibration
greater than that with commercia power supply.

This part installed between the inverter and motor reduces
torqueripple.

When the cable length between the inverter and motor is
long, a countermeasure for a malfunction of the termal
relay istaken.

NOTE 1: The applicable equipment is for Hitachi standard four pole squirrel-cage motor
NOTE 2: Be sureto consider the capacity of the circuit breaker to be used.

NOTE 3: Be sureto use bigger wires for power lines if the distance exceeds 20m.
NOTE 4: Be sureto use an grounding wire same size of power line or similar.

(*) Use AWG 16 wire for the alarm signal wire.
Classify the detective current of the earth leakage breaker depending on the total
distance between the inverter and the motor.
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length Detective current (mA)| NOTE 5: When using CV wire and metal tube,
100 m and less 30 the leakage current is around 30 mA/km.
300 m and less 100 NOTE 6: The leakage current becomes eight times
600 m and less 200 because IV wires have a high dielectric

constant. Therefore, use an one class
larger earth leakage breaker according
to the left table.




. Width
55 Terminal a— g
(1) Main circuit terminal M

Screw | Width
diameter (mm)

Terminal layout Type

c® R| s| T|RrRBlP|IN|JU]|] V]W]|c®O
055, 075LF M5 13
PE ) | (2| 3|R®B)| ) | ® | (0| | | PE) | 2> oL
011, 150LF 175
O Rl s| TP |IN]JU|V ]W][c®O 011, 150HF | M°
PE)| L) | 2) | @3)| (+) | ®) |(T1) | (T1) | (T1) | (PE) 220 to 370LF] M8 23
450, 550LF | M10 35
NSO\ — Internal short circuit bar 220t0 370HF M6 175
c® R | s | T|PD|lP|[N|U|V | W]|[c®O
(PE)| (L1) | (L2) | 3) | (+1) | (+) | ®) | (T1) | (T1)| (T1)| (PE)| | 450, 550HF| M8 23

750, 900HF | M10 35

RSN — Internal short circuit bar

GO/ R | s | T|PD|P|N|U|V|IW]I|GD 1100HF | M10 | 40
PEMLD [ )| )| | ) [ B) [ [T ][] (1) (PE)

1320 to 2200HF M16 51

Main circuit
Terminal . o ) | | | o[ P | | | |
symbol Terminal description Function GO (G C1 KCON KGeh) MR MON K] Kl KUl l
RS T Braking =
e Main power Connect the power supply resistor I
(L1),(L2),(L3) Braking Units
UV W verter output Connect the motor 7 7EB
(T1),(12),(T3) Power supply
PRE | E | braki Connect a braking resistor (option
) xternal brakin .
: 9 * Only the 055LF/HF and 075LF/HR Internal short circuit bar
y i i N —
(+).(RB) | resistor are equipped RB terminals .
(DINO!
P, N | Dynamic braking unit Connect a dynamic braking unit
(. .
.0 (optlon) Remove the internal short circuit bar when
DCL is connected.
G @ Ground Grour)d (connect grounding to avaid /\ WARNING
(pE) electric ShOCk) Wait until DC bus voltage is discharged after powe
supply is turned off.
PD . Otherwise, there is a danger of electric shock.
External choke coil Connec_t a choke coil (DQL) for
(+1) harmonics current reduction
@ Ground at case Ground (connect grounding to avaid

electric shock)

(2) Control circuit terminal

The intelligent I/O terminals 1 to 8 and 11 and 12 are initialized as shown below at factory before shipment.

FM |CM1| PLC| P24 FW REY CF1 USP CH1 FRS JG AT RS H o} DI L COM2 RUN KA1 AL2 AL1 ALO

1 1 1 1 1 1 1 1 1 1

FM |CM1| PLC| P24 FW 8 7 6 5 4 3 2 1 H g a 4y CM2 12 11 Al2 ALl AUO




Control circuit

Terminal . . . Standard setting of

symbol Terminal description and function intelligent terminal Remarks

FM Frequency monitor Dry contact

c ; " Close: ON (run)

CM1 ommon for monitor Open: OFF (stop)

PLC Common terminal for the external powger _ _

source of the sequencer (PLC) Min. ON time:
20 ms or more

P24 Internal power source for the frequency

monitor and intelligent input terminal
Inpuf[ FW Forward operation
monitor
signal 8 Intelligent input terminal 8 REV | Reverse operation
7 Intelligent input terminal 7 CF1 | Multistage speed
(First stage)

6 Intelligent input terminal 6 USP| Prevention function of

restart upon power ofn.
Intelligent input terminal 5 CH1| 2 stage acc./dec.
Note:

4 Intelligent input terminal 4 FRS | Free run input signal If the power is turned
on when the input
terminals 1 to 5 are
kept 8n_, e}lrl1 the daia

. . . H 1( In the Inverter

3 Intelligent input terminal 3 JG | Jogging isj;ﬁi?nzed_

. . ) t
2 Intelligent input terminal 2 AT |Current input selection | e power on in such
a state.
1 Intelligent input terminal 1 RS | Reset (NOTE 1)
Frequency| H Power supply for frequency command 10 VDC
command 0-5 VDC (nominal), 0-10 VDQ
input @) Voltage frequency command (nominal)(IElput impe)dance p
DC 4-20 mA (nominal)

Ol Current frequency command Input impedance 25D

L Common for frequency command
Output CM2 Common for intelligent output terminal
signal 12 Intelligent output signal 12 RUN| Run signal 27 VDC

) ] ) ) 50 mA max
11 Intelligent output signal 11 FA1 | Frequency arrival signal

Fault alarm ALO Normal: ALO-AL1 close Contact rating

output ALL Abnormal, Power off; 250 VAC 2.5 A (Resistor loadylin 100 VAC
- ALO-AL1 open 0.2 A (cos¢,=0.4) | 10 mA
AL2 ALz | ALL 30 VDC 3.0 A (Resistor load VDC

0.7 A (cos¢,=0.4) \100 mA

/A\ CAUTION
Alarm connection may contain hazardous live voltage even when inverter is disconrectpd.
In case of removing flont cover for maintenance or inspection, confirm that incoming gowgr
for alarm connection is surely disconnected.

NOTE1: Terminal RS can use only contact a (hormally open). It cannot use contact b (normally closed).
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5.6

Control Circuit Terminals

Terminal symbol

Terminal name

Description

FM Monitor terminal Analog: Output frequency, current, torque
Digital: Output frequency x frequency converted value
(Set in the remote operator monitor mode), max. pulse: 3.6 kHp
CMm1 Common terminal 1 Common terminal for the monitor terminal
PLC Internahterfaceommon Common terminal for the external power source of the sequenger
P24 Inpusigngbowesource Internal power source for the contact input terminal and frequency
monitor terminal, 24 VDC.
Common for the FW terminal and intelligent input terminals
OUTPUT frequency
FW Forwamin/staerminal /—\ Forward
: : Reverse |CM1IPLC| P24|F\N| 8 | soece | 1 |
SR R -
REV Reverse run SWF[_oN ] . SWR
everse run/stop Swel — %
Freq|_L|1ency
CF1 sSwi (H2) Fogge(dFS) (Source type)
Third /)
speed |
Second '
' Firg o [omfpclred ] 8] 7] 6] |
CF2 Multistage speed SWp . v - c'>\ c'>\ c'>\ c'>\
I e o
Switch Lo ! Lo ! Time o sesrt/ipng fg;velqENe;cy
SW1 [oN] + When ,
CF3 swa| swe oS connect Pad and 6 or 7
and set with digital
(NOTE 1) SwWF OoN | operator [4]or [v].
JG Jogging Jogging run
DB External DC braking DC braking input signal
STN Initialization Initialization (shipment status at factory) input
SET 2nd function The output frequency setting, base and maximum frequencidgs,
control method, motor constant, acceleration or deceleration tjme,
(o'} manual torque boost setting, and electronic thermal setting arp
o changed in batch.
— CH1 Two-stage acceleration The acceleration or deceleration time or selection of two-stage
or deceleration accration or deceleration is changed by turning the contact QN.
FRS Free run stop The inverter stops and the motor stops free run
FRS functions when the contact is opened. (European version)
EXT External trip External trip input signal (The contact is open.)
USP Power-ONrestart Restart prevention when the power is turned on in the RUN
prevention state (The contact is open.)
CS Commercial power source|  Switch signal from the commercial power source to inverter
switching drive (Note: When the terminal is used, a trip is also conceled|)
SFT Terminal software lock The data of all funcitons except for output frequency setting|is
locked. See 12-9 [F-25].
AT Analog input command Analog input voltage-current switching (When the contact is [ON,
current input signal to OI-L is acrive.)
RS Reset Trip or alarm signal is reset.
UP Remote control function, When the contact is turned ON, the operation is accelerated.
acceleration (Available only when the frequency command is sent
to the operator.)
DWN | Remote control function, When the contact is turned ON, the operation is decelerated.
deceleration (Available the frequency command is sent to the operator.)
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Terminal symbo| Terminal name Description
H Frequency command powel < Initialization of a voltage signal by an external comman
terminal is between 0 and 10 VDC. (Switching from 0 to 5V is execiited
by A48.) When inputting 4 - 20 mA, turn the input terminal at
ON.
© terminal (voltage commanc) P11 E, TeTolol i}, Taleloltl,
@] Frequency command T . W 5 o)
terminal (current command VRO DCOto 10V DC4 to 20 mV
L Frequency command (500Q to 2 Q) Input ilrjn%(()e(ti%r?c\:{e 3ngInput impedance 250¢k
common terminal When a current is inputted from between Ol and L and the value is4 mA,
the output frequency may 0.6 Hz. If this occurs, set a value more than the
frequency which is outputted by [A 4] start frequency setting.
(NOTE 2)
CMm2 Common terminal 2 Common terminal for intelligent output terminal
FA1 Frequency arrival signal When each operator is used, and arrival signal can be
outputted at an optional frequency.
~ RUN | Signal during run The transistor output is turned ON during running.
‘:‘ (Outputted even during DC injection braking)
- OTQ | Over-torque signal The transistor output is turned ON when the torque is more
A than the set value.
The set value can be changed by the remote operator.
Use this function only under the sensor less vector control.
ALO
Normal: ALO-AL1 close
Abnormal, Power off:
ALL ALO-AL1 open
ALl Fault alarm terminal
Contact rating
250 VAC 25A (Resistor load) Min 100Vac
0.2 A (Cosz=0.4) 10 mA
AL2 30VDC 3.0A (Resistorload) 5VDC
0.7 A (cosg=0.4) 100 mA

NOTE 1: To set four or more multispeeds, use the CF3 terminal.

NOTE 2. When an inconvernience occurs in the above characteristics, adjust it using
A5 and|5|g /|- The sum of both analog input signals is outputted

When selecting one of analog input current and voltage, make sure that the other
is not inputted.
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5.7  Terminal Connection Diagram
Mg @
S
EF °T> | BSS AX
Power supply———r—=3 «—O O—0O,0 O O Mg
=~
Inverter
EL
1
™ o —cTle R (L1) (THUQ
ree phase__ 7o s L2 (T2)v
ower suppl 3
p pply S ol 5LO T(1L3) (T3) W
P24 24 VDC

PLC

®P

RB
ALO
T
O—AL2
O
11

055, 075LF: RB1,RB2 or RB3
055, 075HF: RB2, two each in series.

Fault alarm signal
(Normal: ALO-AL1 ON)

(\RY
]
:' % 12 r\RY
Lo N
Frequency sett r‘|3 | X O I—D'—I — 24 VDC
500Q to 2 kKQ |7 L
Current input—s ' o9
41020 mA — 5 11 Lo I L
L/ & CM2
Follow the timing shown as below
(SE)@ upon power on.
J; Grounding
Main circuit
power supply (NOTE 4)-=—4=- 0.6 or more seconds
Operation
NOTE 1: Common terminal for each terminal is different. ~ command E
Output O
: frequency b
Terminal b
name FM FW,8tol | H, O, Ol 11, 12 Number of :
Command CM1| CM1 (P24f L Ccm2 | revolutions
of motor

*. P24 is for source type wiring.

NOTE 2:

o set the deceleration time longer.
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The regenerative resistor has a temperature sensdlOTE 4:
When it works, turn off power supply to the inverter

NOTE 3: When the operation command is input first
and the main circuit power is turned ON,
and direct start results and a trip occurs.

Do not input the operation command
simultaneously when the main circuit
is turned on.



( 6. OPERATION

6.1

Before Starting Operation

Prior to the test run, check the following.

/I\. WARNING

Be sure to turn on the input power supply after mounting the surface cover. Whilg
being energized, be sure not to remove the cover.
Otherwise, there is a danger of electric shock.

Be sure not to operate the switches with wet hands.

Otherwise, there is a danger of electric shock.

While the inverter is energized, be sure not to touch the inverter terminals even du
stoppage.

Otherwise, there is a danger of electric shock.

If the re-try mode is selected, it may suddenly restart during the trip stop. Be sure

ring

not

to approach the machine. (Be sure to design the machine so that personnel safety will

be secured even if it restarts.)
Otherwise, there is a danger of injury.

Even if the power supply is cut for a short period of time, it may restart operation a
the power supply is recovered if the operation command is given. If it may incur
danger to personnel, be sure to make a circuit so that it will not restart after power
recovery.

Otherwise, there is a danger of injury.

The Stop Key is effective only when the function is set. Be sure to prepare the K¢
separately from the emergency stop.

Otherwise, there is a danger of injury.

After the operation command is given, if the alarm reset is conducted, it will restart

suddenly. Be sure to set the alarm reset after checking the operation command is
Otherwise, there is a danger of injury.

Be sure not to touch the inside of the energized inverter or to put a bar into it.
Otherwise, there is a danger of electric shock and/or fire.

fter

Py

off.
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/I CAUTION

*

Radiating fin and discharging resistor will have high temperature. Be sure not to tpuch

them.
Otherwise, there is a danger of getting burned.

Low to high speed operation of the inverter can be easily set. Be sure to operate
after checking the tolerance of the motor and machine.
Otherwise, there is a danger of injury.

—

If a motor is operated at a frequency higher than 60Hz, be sure to check the speeds of

the motor and the machine with each manufacturer, and after getting their consent
operate them.
Otherwise, there is a danger of machine breakage.

Note:

1)

(@)
3)
(4)
()

(6)

(7)

(8)
(9)

Make sure that the power lines (input power supply R(L1), S(L2) and T(L3), and output
terminals, U(T1), V(T2) and W(T3) are connected correctly.

Make sure that there are no mistakes in the signal line connections.

Make sure that the inverter caég)) is grounded.
Make sure that terminals other than those specified are not grounded.

Make sure that the inverter is installed vertically on a wall, and a nonflammable material
such as a steel plate is used as a mounting surface.

Make sure that there are no short-circuits caused by stray pieces of wire, solderless termi-
nals or other objects left from wiring work. Also, make sure that no tools have been left
behind.

Make sure that the output wires are not short-circuited or grounded.
Make sure that there are no loose screws or terminals.

Make sure that the maximum frequency setting matches the machine specifications.

Be sure to refer to page 10-2 when conducting insulation resistance and withistand
voltage tests. Never test terminals other than those which are indicated.
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6.2 Test Run

/I\ cAUTION

Check the following before and during the test run.
Otherwise, there is a danger of machine breakage.

» Was the direction of the motor correct?

» Was the inverter tripped during acceleration or deceleration?
* Were the SPEED (rpm) and frequency meter correct?

* Were there any abnormal motor vibrations or noise?

When overcurrent tripping or overvoltage tripping occurs during the test run, incre
the acceleration time or deceleration time.

nSe

Factory settings

Maximum frequency: 60 Hz
Forward operation

An example of a general connection diagram is shown below.

Operating with digital operator:

When setting frequency, run and stop
with digital operator.

(The same way as remote operator
(DOP) or copy with (DRW).)

Inverter

Dynamic brakingl
resistor '
Daynamic |
braking unit

(P:E/Icl Digital

operato|

P24 P ALO Fault alarm signal

m. (Normal:
ALO-AL1: ON
Abnormal:

Power off:
ALO-AL1: OFF)

= Ground

*. For sink type wiring.
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Frequency metg

Running from external command:

When setting frequency, run and stop

from external command (FW,RV Terminal.)
The following shows run from

the operation box (OPE-4MJ2,0PE-8MJ2)

Inverter

Dynamic braking
resistor
Daynamic
braking unit

Forward
run/stop
Fault alarm
Reversg signal
run/stop
Frequency

sette

Operator
(OPE—4MJ
OPE-8MJ



Operating with digital operator: + Runnign from external command:

Procedure

(1) Turn on ELB to supply power to the inverter. Make sure thatthe POWER LED on the digital
operator turns ON.

(2) Press therunc [ key once to displal] .
(3) Pres$a] of the digital operator four times to displg] 3]
(4) Press therunc | key and then press t

key to sef |[J{7]. Press therunc | key to
establish the data.

(5) Press th key four times to display !

(4) Press therunc | key and then press t@

key to sef |7 3. Press therunc [key to
establish the data.

EI (5) Press thpa| key four times to display
——

(6) Pressa]of the digital operatort five times (6) Short the terminals W and P24 (CM1¥)

to dispal . ! of the control terminal block.

7) Press therunc [ key and then thga| ke

(7) ! Y y (7) Apply a voltage between the terminals O
so as to increase to frequency or|#ak and L to start running.
key so as to decrease the frequency. .
(When thealor[4] key is pressed con- (8) Open the terminals FW and P24 (CM1*)
tinuously, the frequency is changed con- of the control terminal block to stop decel-
tinuously.) eration.
When thd rnc | key is pressedE]_Z]is |
displayed: *. Symbols are indicated for Sink type wiring.

Refer to page 5-5.

(8) Check the output frequerncy and rotation
direction. When théaJor [4] key is
pressed to displdf] Y] and then the

Func | key is pressed, the rotation directior]

can be checkedF] |indicates forward

rotation andr | ]indicates reverse
rotation. When the rotation direction is

checked, press theunc | key. When the #L

rotation direction cannot be found, operat
the equipment at a low frequency to chec
the rotation direction.

(9) Presstthgrun |key. The equipment
starts running.

(10) Press thgstorreset| key. The equipment
decelerates and stops.
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* The failure alarm signal is generated from the terminal ALO and AL1 when a failure hap-
pens. At this time the contents of the failure are displayed on the digital operator.

* Whether the alarm terminal output is to be turned on or off during normal run can be

selected by the extension funct.

The alarm output terminals at initial setting are as follows (1).

The alarm output terminals are valiable as follows (2) by s.

(1) Contact b (2) Contact a
During normal operation At occurrence of an During normal operation At occurrence of an alarm
alarm or power off or at power off
ALZ |AL1 | ALO AL2 [AL1 | ALO AL2 [AL1 |ALO AL2 |AL1 |ALO
Contact Powel Operation ALO-AL1 | ALO-AL2 Contact PowefOperation | ALO-AL1 | ALO-AL2
Status Status
b ON | Normal Closed Open ON | Normal Open Closed
(initial ON [Abnormal Open Closed a ON |Abnormal Closed Open
setting) ~ o FF K Open Closed OFF N Open Closed

» Contactspecification

Maximum Minimum
250 VAC 2.5 A (Resistor load) 0.2 A (@=0.4) 100 VAC 10 mA
30 VDC 3.0 A (Resistor load) 0.7 A (=0.4) 5VDC 100 mA

Working voltage: Max. 50 V

» Saving the alarm signal

When an alarm signal is outputted, the alarm signal data is stored even if the input power is
turned off and the contents can be checked by turning the power on once again. However,
when the input power is turned off, the inverter control power is also turned off. As a
result, when the power is turned on next, the alarm contact output is reset (deleted). There-
fore, when saving the alarm contact output, let the external sequence receive and save it
and then turn off the inverter input power.

* When the alarm contact output is set ON during normal run, a time delay occurs until the
contact is closed when the power is turned on. Therefore, when using the alarm contact
output, set a time delay of about 2 seconds when the power is turned on.

6-5



Resetting (Any one of A, B and C is possible)

N A) Turn control terminal 1 on. (In the

cMil pLe | poa ‘)‘) 1 initiatliz_a:icilr_l at f?ctoryt/tbefo_re Sll]_ip-
0 ment, intelligent input terminal 1 is
L | \—o O_l allocated to the reset RS terminal.)

When the internal interface power source B) Pres§sToPRESET| on the digital

P24-CM1 is used (Source type wiring) operator. (This is effective only wher|
an alarm occurs.)

4
CM1| PLC| P24 | 1 C) Open the power receiving breaker of
| “ | the inverter, and make sure that the
O O Charge lamp on the control board

goes out. (See page 3-1.) Then, close

When the internal interface power source the power receiving breaker.

P24-CML1 is used (Sink type wiring)

NOTE: When the control circuit terminal RS is used, never short-circuit RS-P24 (CM[L*)
for four seconds or more. Otherwise, a communication error
R-ERROR COMM<2> may occur (Although the digital operator display is

[T]”_7], the inverter is normal). When the above error occurs, open the RS tgrmi-
nal and press the operator key.

*. For sink type wiring

How to return to the initialization (state before shipment)

When returning the equipment to the initial state set at factory before shipment for some
reason, see page 7-14.
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C 7. OPERATION OF THE DIGITAL OPERATOR )

The standard type digital operator is modified so as to be used easily by minimizing key opera-
tions. Data can be set simply.

7.1 Names of Parts POWER Lamp
Monitor (LED display) Power lamp of control
This display shows frequency, motor circuit
current, motor revolution speed, and
Trip history
POWER
® |

el (A [

FUNC (Function) key Up key, Down key
This key is used for changind These keys are used to
commands. When pressing \ RUN i LSTOP/RESET\ change data and increase
key after setting data and or decrease the frequency.
parameter, they are automati
cally memorized. — STOP/RESET key

This key is used for stopping the motor or

RUN key resetting errors.

This key is used for starting. (When  (When either operator or terminal is se-
terminal run is selected, this key does lected, this key works. If the extension
not work.) function is used, this function is void.)

/I\ WARNING

0 The STOP/RESET key works only when a function is set. Prepare an emergency switch separatgly.
The use of the STOP/RESET key as an emergency switch may cause an injury.

7.2  Operation Procedure
(Example that the frequency is set and the equipment starts running)

]
=
!
Ny
~
-
—

In AN I I =z i NN
IR Sal o =] I NN

™

mi]

Display after
power isturned  Pressthe [FUNC Prees_the Press thel "YNC| key once
on key once. key five times. and set the frequency by using
the (27 and ;1 keys.
AL = ol e o F '8
=1l== = run = Thefrequency which is
Frequenc . .
Enoﬁ(iqtor) y Pressthe |FUNC|  When selecting the monitor  press| run set by the|FUNC| key is
key once. mode, press[a] and[v] stored.

to display .
7-

1



7.3  Key Description

Datadisplay | The key are used to select the code and change the data. When
Code display thpa] key is pressed once, the monitor mpde 7] is displayed
UP/DOWN ke first and the[a' ,'|, |,:/ ,_5'| |F ! ,'| , - are one by one. If tha]

FUNC

key is pressed once again w is displayed, the display is
returned tao4| 7|
If an optional code is selected w is displayed and the

runc | key is pressed, the extension function mode can be selected.

FUNC | [Function key] . . . This key allows the selection of commands and memorizes parameters.

When this key is pressed once in the stafg/bf 7|, [F| ! /], the

data state is set. When the key is pressed once in the $f=fte af,
the extension function code selection state is set.

SIA.
M .
i FUNC . FUNC FUNC
FI 2——=EEI——IF 2 | F9——=F/_g——AYY——=[1 0
i . Select the extension A setting method which
function code. is the smame as that for
i - ol 0 ©EL ] s
[l By [ L [
used for the subsequent

screen transition.

—|~| ! !l screen transition ~| ! Y| screen transition
ol d=FL ] Fl1Y]

STOP/RESET|

RUN | [RUN key]. .. This key starts the run.

The set value of F4 determines a forward run or a reverse run.

[STOP/RESET key] . .. This key stops the run.
When a trip occurs, this key becomes the reset key.
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7.4  Explanation of Screen Display

* When the inverter is turned on, the latest display appears. However, when the display
unit for data of the commands F2 to F14 is turned off, the commands (F2 to F14) are
displayed. (d10 and d11 excluded)

» Data during running in any function mode or extension function mode can be displayed.
Even if data cannot be changed during running, data can be monitored.

« In each of the function mool& 2LE ELIFEL THED B andF| 1), data

can be changed even during running. In other function modes and extension function
modes, data cannot be set during running.

-~
-~

0

7 —| = N, —\|
d el = ol

~.

Or data display RUN The display is left unchanged.

Running start

— [
) !

L [ - I~
I I I /

~!
o~
o~

B B

~

~—
~

-~
~—

AN
-
-
—
~J

~.
~

~.

Data can be changed
FUNC| even during running

Code which can change data during running
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7.5 Transition of Each Code

<Monitor mode> To extension function code setting
_ . . .
C/ 77 output frequency 5 <Extension function mode> v f
= itor = = . =T~ —~] Reduced voltage soft
i mon! ! I'll" Control method settin .y i
- / Mg(ta%r revolution o 9 H|SH| sartsetting
L / monitor — ) ) —— .
T ¥ H| /| Motor capacity setting HsH gg&'ig% mode
of| ) Qutput current 5| ,2| Motor poles setting [y égtgtigriggfrequency
T - I
p— 1| 1| Speed control response O 1— J| Basefreguency
o - \Ij;leggenr]wcc)%if{:cc))rnverted 7] ZI]  constant setting ITJIZTE | setting
| 1 =[ = 7] Maximum frequency
/ 3; =] Trip monitor | 5] Sartfrequency adjustment |55 setting
] ] R Maximum frequency ol = ] Maximum frequency
7 o / =] limiter setting 17121 71| selection
[/ 4] Triphistory =] /Z| Minimum frequency w=]y] EL?S&G?%SSE"C? éartli?lljst
0 [/] 1| monitor I 1 Jimiter setting ITZ_1|  (O-L terminal) B
py = . — T = Freguency comman
. ! !l Jdump frequency setting 1 |H/| /= /| output frequency adjust
| <Function mode> i / _'I pITEqUENEY SINg = |3l i (S%%{%igﬁ@;
— = ) - i )y I
= Seltjtti%lgfrequency 4| o] Jampfrequency stting2 - |51i5 5 iorming performance
] S S| Jumpfrequency setting3 |5 517} fFL%gII ?Of]ettl ng of PID
| 14| Running direction — — ; .
I a ; = 1 I : : ==
7 setting H| !} Carierfrequency setting || /5 / L?n?:tr: osr?m ng of PID
~| 1| Accelerationtime - Frequency command sampling == in setti
= setting H| ! 1] frequency setting HH c E"?g't%r?a ting of PID
. N ol 1 3| Multispeed first =[1=11_y] Selection of PID
= /| Deceleration time I T I ] speed setting T 11 funciton
T setting =[ ; o] Multispeed second =[o | Setting method of PID
C| /2| Manual torque boost CiLl=" speed setting LL=T= referencevalue
! ] et ng gl Multispeed third |y J—| Setting of PID
T R g 7] 1 7] speed setting I 1Y reference value
——=1 Run command, —T=— : —T == . .
Fl1 Y| frequency command | |S'|iZ =/ gﬁgﬂéﬁtthermal level H|H ]| Autotuning setting
g 1| 14| Electronic thermal | T i
F |1 17| Analog meter A7 characteristic selection | Zriz| Motor dataselection
$ - wj ustment l__'/ > — Motor pOle number wttl ng I 11— Ro-To option selection
=T 7] Motor receiving 1 ! for motor speed monitor ~ [/ 7] 7 1
~ % 'l voltage B2 5 %?”d frequency setting | ™1 /71 Input terminal setting 1
= SE(;(tgarr:gsuonfunctlon S22 7 eEri(ctier nal frequency setting | /| Inputterminal setting 2
H| 3| Dlananeousrestart 7| 2| Inputterminal setting 3
When the|FUNC| key is pressed once || =/ /5 %/irgamlc brakingusage | ™ 27| Input termianl setting 4
to set the extension function, the /‘/ _‘// /__/ ]%[:r)t;gggll e?rartii\{)ﬂ frequency I /| Input terminal setting 5
screen is changed to the extension S— —
functi d gel ecti ~11,_y17| Optional arrival frequency [/~ Input terminal setting 6
unction code ion screen. 171110 for deceleration _| I
When acode s selected from the S|4 Monitor signal selection  |/7| /5| Input terminal setting 7
codes[A] 0] to and the e ——
. . —i[y | Frequency converted | 71 Inputterminal setting 8
Func| key ispressed, thescreenis  [17]7 1] yalue setfing _ i P 9
changed to the relevant extension S 5| Analoginput selection 7| 1l]| Output terminal setting 11
function settig screen. — — : : — . .
1)1y L Frequency arrival signal I~
HHH output mathod I |/ ]| Outputtermina setting 12
= 54| Restarting after FRS I =y Input terminal aand b
= signal selection =1l==1 contact setting
—| 7 4| Outputterminal aandb
LI 1| contact setting
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7.6

Digital Operator Initialization List

(1) Monitor mode, function mode
» The standard set value of each code number is displayed.

« The extension functions shown on page 7-6 can be set [fy
function setting function.

the{| extension

L Screen display - Settable ¢,
Jispla ; for 2
ortlgery Function name TYPEl coge | Settable . value fﬁﬂct?fn value
displ during Monitor/set value
play running
1 | Output frequency monitor| Monitor | d0 — 0.00-9.99/10.0-99.9/100-400 — —
2 | Motor revolution speed Monitor | d1 — 0.00-9.99/10.0-99.9/100-600 — —
monitor
3 | Output current monitor Monitor | d2 — 0.0-999 — —
4 | Frequency converted valuge Monitor | d3 — 0.00-9.99/10.0-99.9/100.-999. — —
monitor 100-9997 10- 99
5 | Trip Monitor Monitor | d10 — — — —
6 | Trip history monitor Monitor | di1l — — — —
7 | Output frequency setting | Setvalue| F2 v 0.00-9.99/10.0-99.9/100-400 0.00 | V
8 | Running direction setting | Setvalue] F4 |Notpossiblg F/r (forward run/reverse run) F —
9 | Acceleration time setting 1 Setvalue| F 6 v 0.01-9.99/10.0-99.9/100-999 30.0 | V
10 | Deceleration time setting 1 Setvalue| F7 v 0.01-9.99/10.0-99.9/100-999 30.0 | V
11 | Manual torque boost settinget value| F8 v 00-99 \ores| 11 v
12 | Runn command, frequencySet value] F9 |Not possiblg 00-15 03 —
command setting NOTE 1
13 | Analog meter adjustment | Set value| F10 v 00-250 172 —
14 | Motor receiving voltage | Setvalue| F11 |Not possiblg 200-230/380-4%% TE o 230/460| —
15 | Extension function setting| Set value| F14 |Not possiblg A 0-A99/C 0-C21 AO —

NOTE 1: In the standard configuration, four values from 0 to 3 can be selected. When an
optional PC board is mounted, 16 values from 0 to 15 can be selected. Refer to
F-9.
NOTE 2: For the 200 V class, one of 200, 215, 220, and 230 can be selected.
For the 400 V class, one of 380, 400, 415, 440, 460 and 480 can be selected.

NOTE 3: Set torque boost in 70 to 90 when using VP1, VP2 or VP3 in V/F control mode.



(2) Extension function mode

» Each function name and settable range to the extension function mode are shown
below.

« Set the extension function code to be changd& by 4.

Display ) ) Screen display Setiable Set
order Externsion function name Code Sdelﬁtrﬂjée Settin Initial valile 219 Remarks value
display U9 g range nitial valuunction
1 | Control method setting AO | N 0-5 0 v
2 | Motor capacity setting Al N 3.7 to 160 v NOTE 1
3 | Motor poles setting A2 | N 2/416/8 4 v
4 | Speed control response constant setting A3 N | 0.00-9.99/10.0-99.9/100 2.00 v
5 | Start frequency adjustment A4 N 0.10-9.99 0.50 N
6 | Maximum frequency limiter setting A5 | N 0-120 (400) 0 N
7 | Minimum frequency limiter setting A6 N 0-120 (400) 0 N
8 | Jump frequency setting 1 A7 | N 0-400 0 N
9 | Jump frequency setting 2 A8 | N 0-400 0 N
10 | Jump frequency setting 3 A9 | N 0-400 0 N
11 | Carrier frequency setting A0 | N 2.0-16.0 (16.0) N | See 7-18
12 | Frequency command sampling frequency A1l N 1-8 8 N
13 | Multispeed first speed setting A12 | N 0-120 (400) 0 N
14 | Multispeed second speed setting Al13 N 0-120 (400) 0 N
15 | Multispeed third speed setting Al4 | N 0-120 (400) 0 N
16 | Electronic thermal level adjustment A23 N 20-120 100 v
17 | Electronic thermal characteristic selection A24 N 0-2 1 v
18 | Motor pole number setting for motor speed monitor | A25 N 21048 4 N
19 | External frequency setting start A26 N 0-120 (400) 0 N
20 | External frequency setting end A27 | N 0-120 (400) 0 N
21 | Instantaneous restart selection A34 | N 0-3 0 N
22 | Dynamic braking usage ratio A38 N 0.0-99.9/100 (1.5) N | See7-21
23 | Optional arrival frequency for acceleration A39 N 0-400 0 N
24 | Optional arrival frequency for deceleration Ad0 | N 0-400 0 N
25 | Monitor signal selection Ad4 | N 0-3 0 N
26 | Frequency converted value setting A47 N 0.0-99.9 1.0 N
27 | Analog input selection A48 | N 0-1 1 N
28 | Frequency arrival signal output method A49 N 0-2 0 N
29 | Restarting after FRS signal selection A54 | N 0-1 1 N
30 | Reduced voltage soft start setting A58 | N 0-6 6 N
31 | Running mode selection A59 | N 0-2 0 N
32 | Jogging freguency setting AB1 N 0-9.99 1.00 N | Frequencies belo
the start frequeng)
cannot be set.
33 | Base frequency setting A62 N 30-120 (400) 60 v
34 | Maximum frequency setting A63 N 30-120 (400) 60 v
35 | Maximum frequency selection A64 | N 120/400 120 N
36 | Frequency command/output frequency adjust (O-L termingl)A80 | KN 0-255 N N | NOTE 2
37 | Frequency command/output frequency adjust (OI-L terminalh81 | N 0-255 N N | NOTE 2
38 | Selection of reset terminal performance A86 N 0,1 0 N
39 | P gain setting of PID funciton A90 N 0.1-0.5 1.0 N
40 | |gain setting of PID funciton A91 | N 0.0-15.0 1.0 N
41 | D gain settingof PID function A92 | N 0.0-100 0.0 N
42 | Selection of PID funciton A4 | N 0-4 0 N
43 | Setting method of PID reference value A5 | N 0,1 0 N
44 | Setting of PID reference value A% | N 0.00-200 0.00 N
45 | Auto tuning setitng A97 N 0-2 0 N
46 | Motor data selection A98 | N 0-2 0 v
47 | Ro-To option selection A9 | N 0-1 0 N
48 | Input terminal setting 1 co N 0-3, 5-9, 11-16, 18-28 18 N
49 | Input terminal setting 2 ci1| N 0-3,5-9, 11-16, 18-28 16 N
50 | Input terminal setting 3 c2| N 0-3, 5-9, 11-16, 18-28 5 N
51 | Input terminal setting 4 c3| N 0-3,5-9,11-16, 18-28 11 N
52 | Input terminal setting 5 c4 N 0-3, 5-9, 11-16, 18-28 9 N
53 | Input terminal setting 6 c5| N 0-3, 5-9, 11-16, 18-28 13 N
54 | Input terminal setting 7 c6| N 0-3, 5-9, 11-16, 18-28 N
55 | Input terminal setting 8 c7| N 0-3, 5-9, 11-16, 18-28 N
56 | Output terminal setting 11 c10| N 0-2 N
57 | Output terminal setting 12 Cci1| N 0-2 1 N
58 | Input terminal a and b contact setting c20| N 00-FF 00 N
59 | Output terminal a and b contact setting c21| N 00-07 04 N

NOTE 1: The most applicable motor capacity of the inverter is set.
NOTE 2: The initial setting of each inverter is adjusted when shipping from the works.
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7.7  Explanation of Modes

(1) Monitor mode contents

Monitor
mode Contents and display
contents
I The frequency outputted by the inverter is monitored.
Ilo1 The display is as shown below.
- [1 171 11| Display when stopped
L
Outout Y T — _] Afrequency between 0.01 Hz
fre Eenc (@) ” H " to '—,’ LI, '—,’ and 9.99 Hz is displayed in units
Nviiind o = - -] of0.01 Hz.
monitor FUNG
— N 1T — — | Afrequency between 10.0 Hz
il T @| M oMY L 99.9 Hz is displayed in units
L R - = -1= —= | of 0.1 Hz.
FUNC
J—— — _ 1 Afrequency between 100 Hz and
@ | M Il T 400 Hz is displayed in units of
Wil Wi 1 Hz.

The rotational frequency converted value of the frequency outputted by the inverter
] | is displayed.

= (Note that the value is not the real rotational frequency of the motor.)

The converted value is displayed as shown below using "rotational frequency/100."

[1 171 11| Display when stopped
Motor L
rotation
speed o i The converted value is displayed
monitor ) TR i in units of 0.01 (1 rpm).
=l = = = | From 1to 999 rpm
FUNC
N —1T— _ The converted value is displayed
I-II II 8 () II H H to ’_I' LII ’_I' in units of 0.1 (10 rpm).
- L — - - - =" =" | From 1000 to 9990 rpm
FUNC .
P T — —] The converted value is displayed
(3) ,IH H oL H H in units of 1 (100 rpm).
L LI From 10000 to 60000 rpm
NOTE: Motor pole number can be set[§y[ 7/5]
T The current outputted by the inverter is monitored. The display is as shown below.
,‘, I~ The output display accuracy is about +10%%.
- - . Inverter output current: Ml
i Display Monitor display current: Mt
NN when q Rated current of the inverterr |
== -] stoppe —'MCIF; M 100< +10%
Output 1 . [ 1 1] A current between 0.1 and 99.9 A
current FUNC 1 11" T 2 1 is displayed in units of 0.1 A.
monitor I -
o rf e——
@ i1 . 1l 1 1| Acurrent between 100 A and 999 A
FUNC I Jf 1 T is displayed in units of 1 A.

\




Monitor
mode Contents and display
contents
7 The product of the value of frequency converted value setting (A47) and that of output frequ
] 7 (d0) is displayed on the monitor.
FUNCL (D) ,' ,' ,' ,' to '—,' '—,' '—,' 0.0t09.99
s L \
) I e=—— Innl, |doo
Frequency 2 IR ] 10.00 to 99.99
converted FUNC L A
value —— —T——
monitor 3 ,’ H H to '—,’ '—,’ '—,’ 100.00 to 999.99
(4) ,’ ,’ ,’ ,' ,’ to '—,’ '—,’ '—,’ 1000.00 to 9999.99
G| | ol |- | 10000.00 to 39960.00
I I
Ty When a trip occurs, the cause of the trip is displayed in this code. As a general display,
il the contents of the latest trip are displayed. Wheneve';dlﬂl% key is pressed, the cor|
= = of each is displayed.
FUNC FUNC FUNC
Trip. 1 Cm lCo ANy
monitor 1 S aRINE S\
18] .
Trip cause Trip current Vo tagg aﬁ‘&"’,‘fje” trips
(Note 2)
NOTE 1: When there is no trip, is displayed.
NOTE 2: The above example of the voltage between P(+) and N(-) indicates 390 to
NOTE 3: When thesTorP/RESET key is pressed after a trip ocw's},ll ,’ ,’
is displayed. —
L The causes of the last trip and the last trip but one are displayed. When the command is
I__I | and the_ | Kkey is pressed, the trip cause is displayed.
FUNC FUNC
L NN IO C|no
Istory I IR Sl
monitor = 5 — 1= = 1l==
Cause of the last trip Cause of the last trip
but one
FUNC
NOTE 1: When there is not a trip history, is displayed.
NOTE 2: How to delete trip history data, see page 7-14.
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(2) Function mode

Monitor

mode Contents and display
contents

T = Methods for setting the output frequency are as follows:
L _l 1. Digital operator - Refer to this setting.
I L 2. Control circuit terminak--------------- Refer to this setting.

(multistage speed command)

Output 3. External analog input-—--------------- Refer to page 6-2.

utpu (0to 10V, 0to 5V, 4 to 20 mA)
frequency] 4. Remote operator-—-----———————-—————— Refer to the explanation of each remote operator.
setting (new type, general purpose)

5. Optional PCB-—~ - Refer to each optional PCB operation.

(1) Setting from the digital operator

Il 1| Afrequency between 0.01 Hz and 9.99 Hz is
LILI 1] setin unitsof 0.01 Hz.

A frequency between 10.0 Hz and 99.9 Hz is

A IRINRE]
@ E]T LILLLI set in units'of 0.1 Hz.

FUNC

cCooJ =8 | - .

h | B—— il I{_I'I'l] Afrequency between 100 Hz and 400 Hz is
- == I'lL LI| setin unitsof 1 Hz.

FUNC| |nitial set value
When théa| key is pressed continuously, the value is changed continuously.

(2) Setting from the control circuit terminal (multispeed setting)

The output frequency at the multispeed can be set as specified below. When the running
mode is the process stepping mode, switch it to the multistage speed mode by the remote

[ Connect the multispeed terminal for setting the frequency to CML1.
(The relationship between multispeeds 1 to 7 and the control circuit terminals is as
shown below.)

. Control circuit terminal o .
Multispeed —- *1: By initialization, the multispeed can be
eeo] 7 [ 6] 5 [eesfcom] i 1 2 3 (1) set up to the third stage. When CF3 is set by
Multispeed 1 | ON | OFF terminal allocation (in this case, intelligent
Multispeed 2 | OFF ON | OFF input terminal 5 is allocated), up to the 7th st
L [ Multispeed 3| ON ON can be set (set by the extension function mo
CF1 CF2 CF3 - C4).
Multispeed 4 | ON OFF . . . L
Example of terminal connectiofl Multispeed 5 | OFF ON Intelllgent. input terminal allocation: CO to C7
for sink type . ON Set value: 3 (CF3)
Refer to page 5-5. Multispeed 6 | ON ON
Multispeed 7 | OFF | OFF

] Set an optional output frequency using key.

[ Press the" UNC

NOTE 2: |~| [!| is displayed.
] Press the key once. (Check whether the output frequency, which is set,

is displayed.)
L] By repeating (1) to (4), the output frequency in the multispeed mode can be set.

key once to store the set output frequency.

NOTE 3: Whenever any data is changed, be sure to pres§4Ne key before starting
the next setting. Note that when ti®INC key is not pressed, the data will
not be set.

NOTE 4: When setting to over 120 Hz, the changing over maximum frequency is necessa
Remote operator or copy unit must be used.
(When the value is switched to 400 by F-30, an output frequency of up to 400 Hz

can be set.)




Monitor
mode Contents and display
contents
Y Set the motor direction.
ol Set the motor direction when running by pressin% N key.
NOTE: The setting during run is impossible.
FUNC| Initial set value
Running _ _
irecti L U = (L Forward ru
direction I | |
FUNC Switching can be done by pressing
the|A||w| key.
I Reverse ru Y
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Monitor

mode Contents and display
contents
. =] = =
clC These commands set and display Acc. t) and De)
| ]
Fo e - -
| | Setting range Period
FUNC|  Initial value |FUNC 0.01t0 9.99s| Every 0.01s
Accelera- F —=s|(J5.0] Ak 10.0t0 99.9s| Every 0.1s
“O”dt';“e 1 o H ¥ 100 t0 999s | Every 1s
an
Decelera-
tion time 1 ol
and 2 —
» Acceleration time 2 and deceleration time 2 are set when CH1 is connected with P24.
» When a time of more than 1,000 seconds is set by the remote oferator, |
is displayed on the digital operator.
1 Set torque boost
| o * Motor torque can be adjusted to increase the output voltage when the starting torque
is not sufficient in V/F control. Pay attention not to cause the motor to burnout and
an inverter trip. Set boost value in 70 to 90 when using VP1, VP2 or VP3 in V/F control m
Manual » Setting is effective only when V/F control is selected.
torque
boo_st = ‘:/' Output
setting Setting method voltage --------------mmmmeeeeeee s
100%
ELT 00%
FUNC| Initial value|FUNC
g[8 )l -
About 11.8- 27" .
24 A L - :
ELT F : i Output
= AN : : frequency
’-' u 0 510 25 50 Hz
6 12 30 60

With the remote operator (DOP, DRW, HOP, or HRW),

(V-Boost F 20.0% is set

point(A
the range of 0% to 50% with respect to the base frequency.

in the torque boost graph can be changed within

with the remote operator.)

hde.




Monitor

mode Contents and display

contents

i Switching the run command and frequency command setting modes

I il Set the run command and frequency command sending destinations. The standard specifidation

selection range is from 00 to 03.

RuUN Set value Run command to Frequency command to
command- —— - -
ing ,'_,/ L Digital operator Digital operator
method /_7 f Digital operator Terminal block
Frequency HEE Terminal block Digital operator
command- o
ing Initial value _ HEE Terminal block Terminal block
method

[y’
_J
-
£

Digital operator

Option 1

/__/ 5 Option 1 Digital operator
/__//_:/ Option 1 Option 1
/__/ ki Digital operator Option 2
/__/ ] Option 2 Digital operator
/__/ g Option 2 Option 2
14 Terminal block Option 1

-
-

Option 1

Terminal block

HE Terminal block Option 2
BEE Option 2 Terminal block
HEE Option 1 Option 2
= Option 2 Option 1

Setting method

)| @

FUNc| Initial value|Func

—a 0] ———=[F] 5]

\l\
o

NOTEL1: The run command and frequency command sending destinations can be set to gny
of the terminal, operator, option 1, and option 2. Select the relevant set value.

NOTEZ2: When option 1 or option 2 is selected for "Run command to" and "Frequency command
," the digital operator and terminal block cannot issue commands. Set option

or optlon 2 (setvalugs[g4] [ /5] ) only for operation or frequency commands
from the optional PC board.
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Monitor

When the data is changed

A the display blinks.

| (Set value storage wait stg

When thgFUNC
blinking and the data is stored.

key is pressed, the display stop:

mode Contents and display
contents
— — Adjust the analog meter connected to the frequency monitor
IL / H terminal. (Initial setting of the [FM] terminal: Analog frequency monitor) /[ sink type wiring
- When operation starts, t/T output between FM and CM1 terming] Refer to page 5;3
proportional to the output data. Adjust the meter so that it indicates =Y
Analog the maximum point when the output is at the maximum. CcM1
meter 00 RS ’E PLC
adjustment u P24
oy il
FUNC i iati
Initial value |FUNC Output =L (variation)
/'/__/' ——H _///:_' —E///
When adjusting the analog meter furthermore, repeat the same operat
Tl v Maximum level of analog meter——
Frequency monitor{A63 maximum frequency setting)
Current mon_itor: (200% of inverter rated current)
Torque monitor:  (200% of rated torque)
NOTE 1: This function is valid only when the analog monitor is used.
(Fregency monitor, current monitor, torque monitor)
NOTE 2: The adjusted value when the input terminal STN (initialization) is used is
the initial value.
— Set the motor receiving voltage. Whenthec key is pressed once, the current set vgl
Ly of the motor receiving voltage is displayed:
[
FUNC 200V class|4_'|/ /l /l |/"| 'Il | |I_“ 'l |I_'| 1 |
Motor Initial value
reTtelvmg [l —*
voltage
setting FUNC
400 v clasq 3| GO [H1GD) (YL /5] [9[9 L] (416 L) [H]E
Initial value
'Ry Select the item of each extension function. After setting, the display is returned to the code
] display.
© After data is changed, be sure to pressgbRc key to store it.
Extension
function FUNC Code selection |FUNC Code selection
settin = o - o
o | s A g [0
Il il

—
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Returning to the initialization (State set at factory before shipment)

When returning the equipment to the initial state set at factory before shipment for some reason,
follow the following procedure.

1) Allocate STN (set vale] 7]) to one of the input intelligent terminals. (e /|to|Z] 7|
in the extension function mode to set the intelligent terminals.)

(However ] 7] cannot be used since resetting RS is initially set.)

2) Short-circuit the STN terminal and P24 (CM1*), then turn power off and on. (When the power is
turned off, do not turn it on again until the CHARGE lamp of the logic PCB goes off.)

3) Keep the STN terminal open for more than 6 seconds. (When keying, resetting, or turning power
off is performed within 6 seconds, the equipment may not be initialized.)

4) Turn the power off after more than 6 seconds. (When the power is turned off within 6 seconds,
the equipment may not be initialized.)

How to Delete Trip History Data (| /7|, and (5| ! /)

To delete trip history data for some reason, follow the instructions shown below using the remote
operator (DOP or HOP) or copy unit (DRW or HRW).

1. Using the remote operator (DOP-OA) or copy unit (DRW-OA)

(1) Display[INIT_TCNT](trip history count clear) or the function mode initial seféireg INIT].

(2) Move the cursor to beneath the initial set values. Select CLR and store it.

1) Turn the power off once and then turn it on. or close the reset terminal RS-P24 (CM1*) for
approx. a second. By this, trip history data is deleted.

2) When trip history is deleted, data of [F-38] is set to [CNT]. Trip counting restarts.

2. Using high-performance remote operator (HOP-0OJ) or high-performance copy unit
(HRW-QOJ)

(1) Display [TCNT 0: CNT] (trip history count clear) or the function mode initial setting
[2-1 INIT].
(2 Enter a count clearing value [0: CLR] from the 10-key pad.

1) Turn the power off once and then turn it on. or close the reset terminal RS-P24 (CM1*) for
approx. a second. By this, trip history data is deleted.

2) When trip history is deleted, data of [2-1 INIT] is set to [CNT]. Trip counting restarts.

NOTE: Symbols * are indicated for Sink type wiring.
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(3) Extension function mode contents

Extension
function Contents and display
code
o Set the control method. Select one of the following control codes.
NI
FUNC| " Initial value \V;
o rn]——= (] [— V/f control (VC)
| I [ = (=] .
%Zr:rt]r(;) d D Constant torque characteristics
. FUNC
setting
M V
,,,,, V/f control (VP1)
- Reduced torque characteristics,
1.5 power
NOTE : set torque boost in 70 to 90.
M V
77777 V/f control (VP2)
—— Reduced torque characteristics,
1.7 power
NOTE : set torque boost in 70 to 90
M \V/
,,,,, V/f control (VP3)
—— Reduced torque characteristics,
2.0 power
NOTE : set torque boost in 70 to 90 g
0 \V/
77777 Sensorless vector control (SLV)
m
M ‘
. 77777 Vector control with sensor (V2) 3
= NOTE : Vector control INV only !
(Feedback board is nesessal |
0 f
Set the motor capacity and number of motor poles according to the motor to be used.
] | The maximum rating of the applicable 4-pole motor for each inverter
Il | is set initially. NOTE
. When the data does not matc
—_ — Motor capacity No. of motor poles that of the mootor, satisfactory
Ly 17 [] characteristics may not be
I I_ n ;;‘l . obtained during the sensorles
vector running.
The full performances may
I\/IO'[OI’. FUNC M FUNC m not be demonstrated if the
capacity, = = o g —— 0 = rating of a motor used is tow
motor poles —— 50 A de——= less than the maximum
. un] un] H i
settin applicable rating when
g FUNC FUNC the sensor-less vector functiof

=
=

[
=

< [ [«
E
H\\I

L

~d
e~
J

-,

[

u]

Initial
value

3

is used.
The sensor-less vector opera-
tion is disabled when two or
more motors are running.

Set this data properly accordi
to the motor used if its rating i
not the same as the maximun
applicable rating in V/f
operation.
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Extension
function Contents and display
code

— — Set the response speed (ASR system gain) between the inverter and motor. When increasjng

| or decreasing the current motor response speed, adjust the ASR system gain. When the sg¢t value is

M decreased, the response speed is increased. When the set value is increased, the responde speed is

decreased.
a
Speed T05 —=[559) A constant between 0.01
control o o B——[MT I 319 9.99 is set in units of 0.01.
response
constant
FUNC| niti

setting Initial value

AL 3—=[E00 [M00)=—=[5133) fioes et nante o,

| /|,_, _/| E|,__I|,__I,__I| A consta_nt bet\_/veen_ 100
=& ] and 655 is set in units of 1.

UL

FUNC

Set the frequency for starting output of the inverter.
LIl LIl | seta frequency between 0.1 Hz and 9.99 Hz in units of 0.01 Hz.

Output voltage
glg o
_‘/.-_/ ] V
Start .
frequency ﬂ]
adjustment

FUNC

Initial value |FUNC

Al H——= —lA 4

oo 0 0.10 9.99 Maxirgum
frequency

When the start frequency is increasedl,

the acceleration or deceleration time |s

decreased.
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Extension

function Contents and display
code
— — Set the limits of frequency setting within @_ L start frequency adjustment r
L L maximum frequency setting range. When a value beyond the limits is inputted from the opg¢rator,
N it will not be stored. Even if a value beyond the limits is inputted as external analog input, the set
value will not be changed.
A b .
L Maximum = 7| (400)
frequency limiter Setting example
(When an upper limit of 45 Hz and a lower
E;i(étiency FUNC LT limit of 20 Hz are set)
’ — ==1 . .. Output fi
lower H R | 5.0 Initial value (elé Ii|)_|uz) e p
limiter e
FUNC Upper limiter 45 - }
Minimum -l__lll_ll (400) Lower limiter 5q i
frequency limiter )
| ?
FUNC T . 0 Frequency command
— = (F-SET)
Al &le——"| |0.0] nitial value  NOTE: Setting conditions
0 Hz or upper limit lower limit
FUNC When 0 Hz is set, the limiters will not operatel.
B To avoid a resonance with the load, the frequencies at up to 3 points can be jumped. The $etting
H 'I order and the execution order may be changed.
The frequency equivalent to the jump frequency setting width (x 0.5 Hz) (Note 1) cannot be|set as
— _ a jump frequency.
H H NOTE 1: The jump frequency can be set by the remote operator.
— NOTE 2 : As to the frequencies which are set by the jump frequency setting function, the get
o frequencies are jumped but the output frequencies pass.
o Setting example
f Jump frequency 1: 10 Hz
Jump frequency 2: 30 Hz
Jump Jump frequency 3: 45 Hz
Output Jump frequency width: 0.5 Hz
frequency ]E frequency pfrequency
setting 1 L )
Jump 0 i
45— - !
frequency Set frequency (V) Output frequency (V) Adjustmentyﬁ/@ i
setting 2 30f-—-- -3 - i
In the case Hao In the case |
%thémfenc of jump frequency 1 of jump frequency 2 10} | i
requeny /@ |
In the case 4 . }
FUNC| nitial value of jump frequency 3 0 / \\ V)
Al e——=[od ALY A Speeg commang

FUNC

Deceleration i & E 05 HZ 1 £ e quency which
B (Ri” SRt L
0.5 Hz | jumps by 1.0 Hz

Acceleration
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Extension

pquency

function Contents and display
code
— — Set the switching frequency of the power module.
Ly . I
1L _(NOTE 1) Carrier frequency |n|t|aI‘ \(qlue
FUNC| |nitial value |FUNC model type initial value
] -/ ] g m [l ] ol 1 7 €T VT
Carrier Ly LU ala] o 05510 150 LIHF | 16kHz | 8 kHz
frequency v L 220 L/HF 12kHz | 6kHz
setting 30010370 LIHF | 10kHz | 5kHz
= 450 to 550 L/HF 6kHz | 3kHz
o ) 750 to 1100HF 3kHz | 2kHz
NOTE 1: The_z |n|t|§1I valueT of carrier frequency 1320 to 2200HF o kHz | 2 khz
varies with the inverter capacity.
When VP1 to VP3 is selected,carrier
frequency is automatically changed to
VT.
— et the frequency commands (voltage frequency comman -L terminal signal), current fr
Set the f d It f d(O-Lt | I tf
H II II command (OI-L terminal signal), and the number of samplings.
NOTE: How to set
FUNC| |njtjal value |FUNC [ T /]: The number of samplings is set to 1.
— % The reaction time becomes shorter, bu
Frequency — ¢ —5 ¥ the output frequency becomes likely to
command ¥ vary.
sampling l : The number of samplings is set to 8.
frequency The reaction time becomes longer, but
setting . the output frequency becomes stable.
— — Set the output frequency of each multispeed speed. When setting four or more speeds, refer to the
LIl item of[C] 3] output frequency setting
NN L —— Example of the connection method
Refer to Page 5-5
— - 177 Initi 8 7) | (6
H II -II | |00 initial value v || pic| paal Fw | KR | ¢ |
- In the case
of multispeed Tl I—, J> J> J> J>
Al r 1 | setingt - |Func 7 ¢ ¢
I Al e——— ]l
FUNC (400) Example of Multispeed setting——
: Control circuit
Mulfuspeed In the case of multispeed setting 2 Multispeed terminal
setting 1 ase P 9 (7) CF1] (6) CFb
Mt 4 Al 3| Multispeed 1 ON | OFF
Sel:[ltitlnSpge In the case of multispeed setting 3 Multispeed 2 OFF ON
9 Iy Multispeed 3 ON ON
Multispeed NOTE: When using four or more multispeed commands,
setting 3 use the multispeed terminal (CF3) as an input termjng
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Extension

function Contents and display
code
———1 | Setthe electronic thermal level. Set the thermal level in accordance with the rated current ¢
L1 motor in units of 1 (%). v — -
. otor ratea curren
H I_ _I Adjustment level “Inverter rated current
. m ] i
Electronic L N Time(s) O
thermal Setting method 20% 120%
7 A
level
adjustment FUNC| |nitial value |FUNC =g\ Inverter rated current
—= —[AlZT
|
0 ( Il Il Il Il
120 120 100 150 200"
L Inverter current (A)
—T— Select the electronic thermal characteristics. Set the thermal characteristics in accordance
LI 1) the load to be used. For free setting of set value 2, the current and frequency can be set by
e remote operator.
Set valug Function
El . 0 Constant torque characteristid
thgfrtr:glmc Initial value 1 Reduced torque characteristig
Free setting
har r-
icstii acte 2 (Can be set by the remote operator)
selection
o Constant torque(gEach characteristic
Setting method . m S characteristic at 60 Hz or more is 100%.
v A < 100
- S 80
FUNC] Initial value |FUNC = 4 i
[ ] I ol ou] © ! 3 3
—E —El g 60— | Reduced torque
m a8 characteristic
\’4 A =} '
M ; ‘ : : o
— 0 =
. 0 5 20 60 120
Output frequency (Hz)
I Set the pole number of motor to convert output frequency into motor rotation speed on mon
Ll J_| | mode funcitorf [ /.
! I— -I Settable numbers
. qg ’/2, 4,6,8,10, 12, 14, 16, 18, 20, 24, 32, 36, 48
Motor .
poles Setting method LT
setting
for motor FUNC] nitial value |FUNC
speed AlZS]——=[ [ Y] ———[AlZC
monitor

o
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Extension

function Contents and display
code
—T—— Set the frequency for starting output for an external frequency command (0 to 10V, 0to 5\
H I_“_I 4 to 20 mA) and the frequency for ending output. When 0 Hz is set, this function will be can
1 . NOTE 1: The standard setting is 0 Hz.
Eé(ttt?rr]negtgﬁquency Initial value N 60[] _______________ In this case, the selected V/f
9 . /_//__/ \I; 50 i pattern is used for running.
=l T ; = 1) NOTE 2: When changing the V/f pattern
,",’ ,_I ,I Setting method § é after[ A 26 (start) and [A 27 (end
_ A4 A o are set, readjut |A 26 (start) and
FUNC T e end).
5 |E———"—- NOTE3: When (start) > A 27 (end)
External 7 e is set and the frequency comman
frequency o e value is minimized (0 V or 4 mA),
. (400) = the output frequency may be
setting FUNC 0--ooooee 10V Frequency lowered than the value which is
start Q- 5V command setbyl A 26 by 0.1t0 0.3 Hz.
The reason is that it is judged tha
EXt?mal frequency there is some frequency due to
External setting end noise on the signal line and it is a
=T = normal operation.
Frequency Hlc Same as A26 NOTE 4: The setting shown left is also
setting end possible with F31 of the remote
operator.
0 2 8V 10V Frequency
0 1 -- 4v 5V command
4 72-- 168 20MA
) d sett
?éan:tnfgr%n?zo%)/ —~~ Egngtrt:g%so%)
—T Set the inverter retry method when a power error occurs.
LIl _ILI| | Select the set value of the retry method to be used. ,
[ ] Set valug Function
_ = _
. = Initial value] O Alarm output after tripped
Setting method 1 D i i
eceleration stop at the time
Instanta- v A
of restart
neous : .
restart FUNC| | itial value |FUNC 2 Frequency matching start at the tin
i —r— —— of restart ( Note 1)
3 0 Hz start at the time of restart
( Restart )
selection NOTE 1:  When the base frequency is one of the following ones, frequency matching may restart at 0 Hz.
When the base frequency is 60 Hz: Driven at 40 Hz or less
When the base frequency is 50 Hz: Driven at 30 Hz or less
For other precautions, refer to Chapter 1, "Instantaneous stop restart” of Appendix 2.
NOTE 2:  Since the retry mode is selected, the equipment restarts for trips of overcurrent, overvoltage, or unde

For undervoltage, 16 retries (17th trip) are executed.

For overcurrent or overvoltage, 3 retries (fourth trip) are executed.

Do not use this function for a case that a fallen substance should be held by the machine brake when
is in the free-run mode.
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Extension

function Contents and display
code
———1 | Set the usage ratio (%) for 100 seconds of BRD.
ILII _”_II When the BRD operation exceeds this setting, NOTE 1: The internal BRD circuit is not mounted
i i i in an inverter other than the types 055L/
the operation will be stopped. o e
oo NOTE 2: When 0 % is set, the BRD will not be
Dynamic Setting method operated.
braking T NOTE 3: When T exceeds the set value, the BRI
usage ratio will be stopped.
FUNC Initial value |FYNC NOTE 4: When mounting an external BRD unit, s
g a the usage ratio fo [[]{]]  and remove
external resistors.
i
——— NOTE 5: The initial settings of 110-550L/HF
. . /_/'/_/' are 0.0%.
Function contents -~ )
t1 ) 3 NOTE 6: Conditions when using the external
- - = - resistor are shown in the table.
[-) -] T ]
BRD ON["oN ON ON

100 seconds

juil

| -]

Inverter requiring an external resistor

(t1 +t2 + t3)
T= — - x100
100 seconds Model 055, 075LF 055, 075HF
External RB1to RB3 |RB2, two each in serles
resistor (17 ohm or more)| (70 ohm or more)
Usage ratio| Max. 10 (%) Max. 10 (%)

NOTE 7: This function cannot be used for the inverter types 110 to 550L/HF which have no built-in BRD

(dynamic braking) circuit.

— When frequency arrival signal output method 2 is selected, an output signal is out
LIl _ILIl | at an optional frequency. When frequency arrival signal output method 1 is selected, an out
signal is outputted at an optional frequency or more. For accele and decelel
FIY ]| | the frequency is set in units of 0.1 Hz (in units of 1 Hz for 100 Hz or more).

Il
I

At the time of acceleration, an output signal

] i is turned ON in a range from the set frequency
Arrival Setting method -0.5 Hz to the set frequency +1.5 Hz. At the
optional o time of deceleration, an output signal is turned
; :;rrticglcf?:qeu%fnggnonu ON in a range from the set frequency +0.5 Hz

requenc A - to the set frequency -1.5 Hz.
at 2ccele)r/a of acceleration FUNC Initial value a y

: ] ol oo —=a[ (713 Output [P

tion ! / I —— l_/./_l frequencyf

. FUNC
Arrival ___ A0
optional HLd setting 15 Hz
frequency !

4 .
at decelera _ T oA /05 Hz,
tion In the case of optional 9/ :
arrival frequency FUNC . b 3 |
of deceleration Initial value (o A j i j ]
— = Output: | :oN | D | ;
[ [0 signa i 22 i Running
FA) ) time
FUNC 60 ms 60 ms
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Extension
Contents and display

function
code
Select the output monitors signal at the control circuit terminal FM from

Il_'ll LILI| | the table indicated below.
Set valug

Setting method Initial valu

Function
Analog output frequency monit
Analog current monitor

W|N|FL,|O

Monitor
signal T
selection FUNC FUNC Analog torque monitor (Note)
—al | O —5 Digital output frequency monitor
Initial value

NOTE: Use the analog torque monitor function only in the
sensorless state. Under the V/f control, an appropriate

Output monitor signal|  Output full-scale value
value is outputted. The accuracy is £20%

Frequency monitof[A[& J] Maximum frequengy value is output
ugn vaiue).
Current monitor | 200% of the rated current ‘

Torque monitor | 200% of the rated torque

Analog

ind the

Set a converted value for frequency converted value monitoring. The product of this setting 4
ouptut frequency (dO0) is displayed as the value for the frequency converted value monitor (dB).

—
—
—
—
-_—

. ofoo
Setting method 3.

Frequency

converted ﬂj

value FUNC FUNC

e | [AlY 7 ——= [0 (A4 7

Initial value

(Nl
. N ©)
Setting method . L VRO DCO TO 5V
DCO TO 10V
(5004 to 2kQ) Input impedance
30 kQ

Analog
input ﬂ]
: FUNC FUNC ; ;

selection Terminal connection example
o Cic I [ ] -
—EI - Set value Function

nitial value .
0 Max. 5 V input
Initial valug 1 Max. 10 V input
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Extension

itput

function Contents and display
code
= When selecting the frequency arrival signal at the output terminal, select the arrival signal o
H I_,II_II method.
— . =
[ Output
Setting method .- frequencyf O'%:Z setting o
(Hz2) | 1.5Hz
v L |
Frequency FUNC v T- FUNC 1 14'5
arrival | !
output Initial value Arrival “’6oms ON | Time
method signal
. - At the time of constant
Output — speed arrival
frequencyp
- (Hz)
Set valug Function . O.E?Hz "
0 | Atthe time of constant speed arrivp[?"2 G/ setting setting \ﬁl-SHZ
1 Optionally set frequency or more 0 3 3 5
2 Only optionally set frequency Arrival [ “T760ms  ON | Time
signal /
Set optional frequencies of set value 1 and set ; .
—— —— : Optionally set frequency
[y /11
value 2 byll 75 a||1‘d' Sl . or more
Output
frequenc;p
. . H
NOTE 1: The frequency arrival signal (Hz)
can be allocated only to one
of the intelligent output terminals.
It cannot be outputted to 0
an individual output terminal Arrival
for acceleration and deceleration. gignq|
NOTE 2: Selection of arrival signal output
method for relay option board (J-RY) . onl onall
can be done by remote oprator and -,-‘/ : Only optionally set
F-48 funciton. —— frequency
T Select an operation after a free run stop.
L Ll = = .
95 | set [G0) and [0 1] with keys.
Restarting | Setting method
after FRS Initial value
signal —f Set value Function
selection :
FUNG 0 f matching
T 1 0 start Initial value
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Extension

FUNC t FUNC

function Contents and display
code
R Adjust reduced voltage start.
L Ll
i :
- = FUN NOTE: How to set
UNC Initial value |[FUNC There tced vaade. The rush
E— — _ E . There is no reduced voltage. The rus
[y ] I [} i ;
Hl5Al—=8 ol —8H current at the start of the inverter is
Relfuced . ¥ increased but the motor reaction time i
voltage ¥ decreased.
soft start .
. . The effect of the reduced voltage is
setting _ large.
. Il The rush current is reduced but the
= motor reaction time is increased.
A Select the running mode. Set the running mode to be used.
NN . 3 .
My Setting method . c Set valug Function
Initial valu Normal running mode
Running FUNC FUNC 1 Energy conservation running made
mode 1 I Fuzzy most suitable acceleratic
selection M a3 L a3 2 :
- and deceleration mode
Initial value
NOTE: When the fuzzy most suitable acceleration and deceleration are selected and the load inertia (motor ghaft
conversion) is more than about 20 times of that of the individual motor, an overvoltage trip may occur
If this occurs, reset the mode to the normal running mode. For other precautions, refer to "Precautior}s for
fuzzy most suitable acceleration and deceleration” of Appendix 1.
. Set the running command so as to be inputted to the terminal.
O i =3 =3
Wil setlt] 9] w0 [72 lodF3] )
Since jogging is a direct input operation and may be easily tripped, set the jogging frequenty
to 5 Hz or less.
i . alo o
Jogging Setting method
frequency
setting T

(REV) (JG)

C 1177 ]
AlE | ——=[00] ———[A]

!

[

Initial value

m NOTE:
miinEx] No frequency can be set
oo o between 0.01 Hz and 0.09 Hz.

Operation timing

SWJG
20 msec min| !
SWFW v Vo0
Motor Free run
rotation 0N W //}/@/

o] \ [ Fw] 8§ 3|
V4 J) J)//J)

[ [

SWFW SWJG

The free run operation is performed immediately after

SWFW is turned OFF.

No jogging operation is performed when the set value is smaller than the start freffgenchy]
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Extension

function Contents and display
code
a5 base frequency maximum frequency.
(] Setting example
Setting method | | 3/7] v
—T—— = 1009%}-——------> 100% - ; ‘
(] 7] || (A | |
o FUNC FUNC | |
= —— — ! |
Base - = - i i
Initial value 0 3 ‘
fret?.uency 60Hz 120 HZ
setting v A f
ﬂ] (A62) base frequency(A62) base frequency: 60 H
Maximum 1 and (A63) maximum (A63) maximum frequency:
1= y] frequency: 60 Hz 120 Hz
frequency
setting (400)
When the frequency is set so that the base
frequency is larger than the maximum
frequency, the base frequency is forcefloTe 1: when a frequency more than the base frequency 6
to be made equal to the maximum is used, the motor is not a general purpose motor b
frequency at the start of running. a special motor. Therefore, the maximum applicab
motor set value is different.
. When the kW display is the same, the inverter
Freely setting range _ capacity may be increased.
V = -
100% NOTE 2: Set the base frequency according to the specificati
[ of the motor. When the base frequency is set to le
i than 50 Hz, the motor may be burned.
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
30 Hz 60Hz 120Hz 400 Hz
f
—T— Select 120 Hz or 400 Hz as the upper limit that can be set in the maximum frequency settin
Lo
“UI _17/_'/ —&
Initial value
FUNC
Maximum L
frequency
selection __
ao
Wi Adjust the relationship between the external frequency command and the inverter output fre]
I R[5 : Voltage command (O-L)
7 : Current command (OI-L)
17T This function is factory-set to the appropriate position. If this setting is changed unnecessar
= correct relationship between the external frequency command and output frequency is no Ig
Fre maintained. This will result in poor control performance. Adjust the setting of this function g
quency
command when the output frequency does not conform to the external command.
output Adjustment method
frequency Voltage commandPut voltage command (10V of 5V) to O-L terminal, and a
di output frequency comes to maximum. _
adjust Current command:Put current command (4-20mH) to OI-L terminal, and adjdst5 /
(O-L, OI-L) output frequency comes to maximum.
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Extension

function Contents and display
code
T _ Possible to select a performance of a release timing of alarm signal when giving reset signal
H ILII-I from [RS] terminal
- - Set value Performance
FUNC| |nitial value |FUNC T fngrffEFf:sg]nal VY
- — = — — - - terminal
Sf:ggtel?n /-/ = & L Alarm /]
output
i R ignal
terminal ‘Jﬂ : frgr?qeﬁqslsg]na V A]
perfor— . terminal
mance D:I Ql'ft‘gf}t Z
i These functions are used to set PID control operation gains.
N|AN] P (Proportional) gai | (Integral) ; et
oo Gain adjusting range
T gain D (Differential) gain p 0.0t05.0
Lo i
i Set each gain. | 0010 150 s
Setting method . oy D 0to0 100.0
- = 24
FUNC ﬂ] FUNC
Propor- —=a[ [0 ——-—=[AI50]
tional gain Initial value
setting
If
Integral 1
gain 0a
setting
Differential
gain setting
=~ This function is used to control the PID functions incorporated in the inverter.
[NERIN; . o . } L
177 This function is also used to select a feed-back signal input and set a magnification of the
- gain setting value.
For details of PID control, refer to "Appendix 8 PID Control Functions".
PID
control Setting method . [} Setting|  Feed-back signal | | (Integral) gai
. 1 value input terminal magnification
selection
4 0 Built-in PID function disabled.
FUNC ﬂ] FUNC
1 | Analog current (OI-L x1
o) Cri ] I g o Ciy
2 | Analog voltage (O-L) x1
Initial value
3 | Analog current (OI-L % 10
4 | Analog voltage (O-L x 10

Note 1: Set "0" for the use of a PID optional board.

Note 2: Do not assign a feed-back signal input and an target frequency command
to the same terminal. If assigned, the PID function will be disabled.

ntegral
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Extension

function Contents and display
code
T - = This function is used to select a method to enter the target value for executing each PID fu
L
211 hod Set value Performance
Setting metho
g B 0 The target value depends
Target - on the level set valug.
value FUNC FUNC 1 - e :
setting _ e target value is set using
o oc g [y | — ] = —
method the frequency setting
selection Initial value
method.
NOTE 1: Set"1" when a PID optional board (J-PI) is used.
The value entered to the OS terminal of J-PI is assumed as the target value.
NOTE 2: The target value at set "1" is O-L, OI-L input sign setting or multisp
setting.
e This function is used to set a target value level of PID controlling within 0 to 200%.
10 This function is valid when 0 is set fifl| 5§ 5|
Setting method _ If an analog voltage is entered as a feedbd
Internal value, the feedback voltage (0 to 10V)
corresponds to this target value level
target . .
val%e level FUNC LT FUNC setting (0 to 200%). In other words, if,
setting _ _ _ when 5V is entered as the target feedback
—=a| | O|——=|A[GE] value of a sensor, it is converted to an
Initial value internal target value, set 100% as this
internal target value.
7 Select whether to start auto tuning as well as a mode. When 1 or 2 is set, auto tuning is st
T during the first operation.
- Set value Function
[ = ] e — | /‘/l .
UL E—I e '—I' 0 Auto tuning is not performed. |<+— Inliual
nitial value value
:[Aut_o FUNC 1 Normal measurement mode
uning A v The motor runs.
setting LT ( )
2 R1, R2, or L measurement moge
(The motor does not run.)
(For details of auto tuning, see Appendix 1.)
i Select the motor constant used for sensorless vectror control (SLV).
NI AN] =
! . /:/
Set value Data used
Motor FUNC FUNC 0 Old Hitachi general-|<+— |n|;ua|
data —T—— = = purpose motor data value
selection = . B

Initial value

1 New Hitachi general
purpose motor data
(OThe MotorO)

2 Auto tuning data
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Contents and display
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1

|

I
|

L
-

Ro-T-
option
selection

Unusable
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Extension

function Contents and display
code

— A terminal function is allocated to each of the input intelligent terminals 1 to 8. When usingfa
| Il function other than the standard set functions or changing the terminal order, set the functign
L] U for each terminal. The minimum input signal acceptance time of the input intelligent terminals is
to about 20 ms.

T = Arrary of codes and intelligent terminals

PCB terminal array

| | FM
L | Code Function name rgﬁggiggte Initial setting g[ﬂcl
Input C 0 |Input terminal settingl 1 18 | P24 |
terminal C 1 |Input terminal setting 2 2 16 FW
setting C 2 |Input terminal setting 3 3 5 g
lto8 C 3 | Input terminal setting4 4 11 6
C 4 | Input terminal settingp 5 9 5 Input intelligent
C5 | Input terminal setting B 6 13 4 terminal section
C 6 | Input terminal setting[f 7 1 g
C 7 | Input terminal settingB 8 0 1
Setting method H

Press theeuUNc|  key once for the terminal code to be set.

The set values of the terminals which are set at present are displayed. Display the s¢t value
of the terminal to be used from the function list indicated below by pressing t@(ey

and and then press t‘h@Nc key.

The display is returned to the code display and the terminal function is changed.

Enter the set value of the terminal name

FUNC to be used bypressing the k - |rUNC
0 ———=[ 178 =L 1/5]——=[C] O]

Setting example: The RS (reset) function is changed to the SFT (treminal software lock) function.

Input terminal function list

Set valu aAbﬁ[)‘f]"ia' Function name Set valu @bgg‘;"ia' Function name
0 |REV |Reverse 11 |FRS |Free run
1 |CF1 |Multispeed 1 12 |EXT |External trip
2 |CF2 |Multispeed 2 13 |USP |USP function
3 |CF3 |Multispeed 3 14 |CS |Commercial power source switching
5 |JG Jogging 15 |SFT |Terminal software lock
6 |DB External DC braking 16 |AT Analog input voltage/current switching
7 |STN |Initialization 18 |RS Reset
8 |[SET |2nd function 27 |UP Remote operation function, acceleratiph
9 |CH1 |2-stage acceleration and decelergtipn28 | DWN | Remote operation function, deceleratioh

Precautions for terminal setting

Same terminals cannot be set betwk@h /__/| |/__4nd_/|
When moving a terminal name to another terminal, set another terminal which is not {o be
ued at the setting source before inputting the set value to the setting destination and then
select the terminal name which is to be set at the setting destination.
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Extension

function Contents and display
code
T A terminal function is allocated to each of the output intelligent terminals 11 and 12. When
II II II " a function other than the standard set functions or changing the terminal order, set the func
- - each terminal.
Sl Arrary of codes and intelligent terminals PCB terminal array
; Terminal | Initial T ]
Ll Code Function name rating plate] setting o
Output C10 | Output term!nal sett!ng 11 11 0 12
terminal C11 | Output terminal setting 12 12 1 11
setting . L
Input terminal function list
11 and 12 P Abbrevi . AL2
Setvalug o " Function name ALL
0 |FAl1 |Frequency arrival signal ALO
1 |RUN |Signal during running The setting method is the same
2 |OTQ |Overtorque signal (Note) as that of the input terminals

NOTE: The torque of the overtorque signal can be set by the remote operator. The ini

Setting method

T 17 1 - 3 117
10— [ 7 a1 Jl——l1/ o]

Precautions for terminal setting

ALI6) ©AlTS] .

values of motoring and regeneration are 100% torque. The overtorque signal (
used only under the sensorless vector control.

Press theeunc|  key once for the terminal code to be set.

The set values of the terminals which are set at present are displayed. Display the s¢
of the terminal to be used from the function list indicated below by pressing tey

and|¥| and then press [‘h*@NC key.

The display is returned to the code display and the terminal function is changed.

Enter the set value of the terminal name

FUNC to be used by pressing the k - FuNC

Same terminals cannot be set betwgen /7| |Zdnbl /]
When moving a terminal name to another terminal, set another terminal which is not 1
ued at the setting source before inputting the set value to the setting destination and
select the terminal name which is to be set at the setting destination.

using
lion for

fial
an be

et value

0 be
hen
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Extension

function Contents and display
code

———1 | Theinputintelligent terminals 4 to 1 can be changed individually to the a contact or b contagt

| specification. Select the set value by pressing the @s nd by combining the cgntacts
Lo a and b with reference to the table indicated below.

Example: When the set value is4A:  Contact a: Input terminals| 3, 1
Input Contact b: Input terminals 4, |2
terminal .
aandb Setting method
contact
setting FUNC Press th key 10 times. FUNC

M In¥n] = 0 I~
120 ——= 1880 —= | |JR|——=|C120)
Select the contact specification wit
reference to the table indicated below.

Initial setting
Initial value |SetvalueF | E| d| C| bl Al 9] 8 7 6 3 4 3 2 1 0a Contact a specificatiof
— (Shorted when power
riri i
. <| 4|b|b| bl b bpbfb B aagaaipllala 's turned ON)
K= b: Contact b specificatior]
E| 3|b|b|b/ bla a d a bbb b b falala|a©penedwhenpower
o is turned ON)
5| 2|b|bjala bbb g abb apaiblblala
o
Set the high| £
ordertoog —|1|bjlalbla bada b abapapalilalbla

Input terminal a and b contacts function list

—T— The output ingent terminal 11 and 12 and alarm output terminal can be changed idividually {o the

Iy a contact or b contact specification. Select the set value by pressing th@ys and by
Lo combining the contacts a and b with reference to the table indicated below.

Example: When the set valu- -/‘/ ] : Alarm output: Contact b
Output [ l_l I —[Terminals 11 and 12: Contac'Jb
terminal
aandb )
contact Setting method
setting

FUNC Press theAh| key 3 times. FUNC

C12 |——=[ 104 o[ 107 —=[C]2 |

Initial setting
Initial value i .
_ Output terminals 11 and 1-
I/_II Y Setvalue | 7 6 S 4 3 2 1 0 a: Contact a specification
— (Shorted when power
g g 11 b a b a b a b a is turned ON)
% €12 | b bl a al b b a| a b: Contact b specification
oL (Opened when power
_ Alarm| b b| b b al a al a is turned ON)
Set the hig (NOTE) ) _
order to 0. Output terminal code list

NOTE: For details of the Alarm terminal, see page 6-5.
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( 8. PROTECTION FUNCTIONS )

The J300 series inverters are equipped with protection functions against overcurrent,
overvoltage, and undervoltage which protect the inverter. If the protection functions are
engaged, the output is shut down, motor runs free and holds that condition until it is reset.

Description Contents Display
Over current A currrent due to the alternating current CT between the power modGnstant ElT 1
protection and output terminal {U(T1), V(T2), W(T3)} is detected. speed

When the motor is restricted or decelerated suddenly, a large current
flows through the inverter and causes a fault. Therefore, when an| pec.

. . . oc
abnormal current is detected by the alternating current CT and it exceeds <
a specified value, the output is cut off. (An abnormal current is alsp

detected in the power module. Refefda 171 EZ3 Acc.)

Overlogd When a motor overload is detected by the electronic thermal function, the outpuErs
protection of the inverter is cut off ElU5
(NOTE 1) '
Braking When the braking time exceeds the sattindaa\g] braking duty factor, an
resistor overload| overvoltage the output of the inverter is cut off.
Overvoltage When the converter voltage exceeds a certain level due to regenerative energ
protection the motor, this protection function engages, and the output of inverter is cut off.
EEPROM error | When the memory built in has problems due to noise or excessive temperatur
(NOTE 2) this protective function engages, and the output of inverter is cut off.
Undervoltage A decrease of the input voltage of an inverter results in improper function of the
otection g control circuit. It also generates motor heat and causes low torque. Output i$
P when the input voltage goes down to less than 150-160V/300-320V(200/400VYclass).
CT error Abnormality on built-in CT and the output of the inverter is cut off.
CPU error (l\)/]i?lfuncnon or abnormality on built-in CPU and the output of the inverter is cyt
. An abnormality signal from external equipment cuts off the output of the invernte
External trip (When external trip function is selected)
It indicates an error when power is turned on while the inverter is being run.
USP error (When USP function is selected)
Ground fault The inverter is protected by detection of ground faults between the inverter outp ET7g
protection and the motor upon power on. There may be the possibility of power module faildre

When the input voltage is higher than the specified value, it is detected 100 spconds
after power is turned on and the output is cut off. However, when a voltage higher
Input overvoltage than approx. 250 to 270 V (200V class), El IS
500 to 530 V (400 V class) is inputted, it is higher than the rated value of the part

in use, so that the part may not be protected and damaged.

When an instantaneous power failure for more than 15 ms occurs, the output is cut

Instantaneous . . L ; :
power failure off. When the instantaneous power failure time is long, the fault signal is relga E
(NOTE 4) Note that when restart is selected, the equipment restarts when the running

command remains.

8-1



Description Contents Display
Optional An error occurs in the optional connection (connector, etc.). | Option 1 17
connection error Option 2
Optional An error message outputted from the optional PCBNOTE 5 | Option 1 15
PCB error Option 2 c'lJ

Phase failure
protection error

When a phase failure is detected on the receiving side {R(L1), S(L2), T(L3)}

of the inverter, the output is cut off. (NOTE 3)

Power module
protection

The detector which is built in the power module operates. Constant spee
When the output side of the inverter is shorted or the motor i -
restricted, a large current flows through the inverter and caugéggeleration
fault. Therefore, when a current in the power module or an | acceleration
abnormal temperature of the main device is detected and it

exceeds a specified value, the output is cut off.

U]

m| (™| ™|
gyl | ny
'~L| - 4:

m| ||
||
L

Stop

NOTE 1: If a trip occurs, press the RESET key or short the reset terminal RS-CM1 assigned as a control
circuit terminal after a delay of 10 seconds.

NOTE 2: A trip can be cleared by pressing the RESET key or shorting the reset terminal RS-CM1 assigned
as a control circuit terminal. Resetting the power supply cannot clear a trip. (To reset the power su
to turn power off and turn it on again after the CHARGE lamp at the upper right corner of the contrc

board goes off.) Check again whether the set data is correct.

NOTE 3: Power OFF during motor deceleration may cause an input phase failure error.
NOTE 4: The instantaneous ride-thru period of 15ms may be shortend depending on the power supply volta
NOTE 5: When the J-FB is installed, an error is displayed for each factor as shown below.

Encoder line breakg]& J]
OverspeediE]G 1]
Positioning error{E[5 2]
Thermistor line break£]G Y]

Motor overheat
Malfunction or banormality on built-in CPU of the optidg[§ 7|

Other display

Display

Contents

It is displayed when the reset signal is kept supplied or an error occurs between the digital oper
and inverter. When one of the kej¥| | aic
When it is not recovered, turn power on once again.

is pressed, it is recovered.

I

It is displayed when a data set value more than 3 digits in length (for exdrgde, 1000) is s§

—_

It is displayed when power is turned off.

There is no trip history available.

This is not an abnormal operation because the instantaneous stop restart function is being perfq

(When 1 to 3 is selected by the extension funcia] )

—

The autotuning operation terminates normally.

a3 ]siaflulja e

The autotuning operation terminates abnormally.

r\
—

Waiting due to insufficient voltage. After recovery, the original display appears.




( 9. TROUBLESHOOTING )

9.1 Error Messages and Diagnosis

When the inverter goes wrong, it operates as indicated below. Find the cause and take

contermeasures.
Error Messages and Diagnosis
Symptom
(@] m — T T
588 = g
=S £ | Displayonthe S 5
g 8 | g | digital operator | g Cause g
3 |3 |2 3 Check Countermeasure
e (display on the §
s LCD of the (explanation
% __ | remote operator) of message) >
22T S
8|2 e
EO1 O | Overcurrent detected A | Check whether aload was | Do not change loads
(OC. Drive) by the AC CT while changed rapidly. rapidly.
) the motor was running
at aconstant speed Check whether thereisa | Check whether the output
(overcurrent during shorted output or ground lines or motor is shorted.
operation) fault.
E02 O | Overcurrent detected A | Check whether the speed | Set alonger deceleration
(OC. Decel) by the AC CT during was decreased rapidly. time.
' motor deceleration
(overcurrent during Check whether thereisa | Check whether the output
deceleration) shorted output or ground lines or motor is shorted.
fault.
EO3 O | Overcurrent detected A | Check whether aload was | Do not change loads
by the AC CT during changed rapidly. rapidly.
(OC. Accel) motor acceleration
(overcurrent during Check whether thereisa | Check whether the output
acceleration) shorted output or ground lines or motor is shorted.
fault.
Check whether the start Lower the start frequency.
frequency istoo high.
Check whether thetorque | Lower the torque boost.
boost istoo high.
Check whether the motor is | Check the motor or loads.
locked.
EO5 O | Overloaded inverter A | Check for an overload. Lower the load ratio.
(Over. L) (operation under an
' overload) Check whether the Set an appropriate level.
electronic thermal level is
correct. (Check whether the
level has been changed.)

NOTE 1: How to reset
A: Stop the inverter. Then, connect the <RS> and <CM1> control terminals or presESET key on
the operator.
B: Opeate the circuit breaker and electromagnetic contactor (turn the power on again).
C: Stop the inverter. Then, reset the thermal relay.
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Symptom

(@] m — T I
5188 = 2
= | g | 3 | Displayonthe | @ 3
o |3 | . ® =
3|2 |3 digital operator | & Cause o
= % & 3 @ Check Countermeasure
Sl E (display onthe | @
= LCD of the |& (explanation
% remote operator) of message)
O —_
CHEEE
EO6 O | The regenerative A | Check the braking resistor « Set a longer deceleratiq
braking time is longer use ratio set i /A 38 . time.
(OL. BRD) by the value set by * Set a larger operation
BRD%ED. duty cycle.
* Se A38 td [ 0)0.
EQ7 O | Overvoltage in the DC| A | Check whether the speed| Set a longer deceleration
(Over. V) smoothing circuit was decreased rapidly. | time.
Check whether the motor | Do not use consecutive
was run from the load side.regenerative loads.
Check whether there is a | Check whether the output
ground fault. lines or motor is shorted.
EOS8 O | EEPROM error A | Check whether there is a | Move the noise source
(EEPROM) large-noise source near theaway.
inverter.
Check whether the ambienReplace the cooling fan.
temperature is too high.
EO9 O | Defective power A | Check whether the voltage Check the power supply.
(Under. V) supply (insufficient is lowered.
' voltage)
Check whether the MCB qrReplace the MCB or Mg.
Mg has a poor contact.
Check whether 10 or more Check the power supply.
instantaneous power
outages within 100 ms
occurred in 10 minutes.
E10 o | CT error A | Check whether the CT is | Repair the CT.
(CT) defective.
E11 o | CPU error A | Check whether there is a | Move the noise source
(CPU) large-noise source near theaway.
inverter.
Check whether the inverterRepair the inverter.
is defective.
E12 O | External trip A | Check whether there was [gEliminate the error from
(EXTERNAL) defective external unit the external unit.
when the external trip
function was selected.
o | USP error A | Check whether power was Eliminate the error from
E13 turned on while the inverterthe external unit.
(USP) was running when the USP
function was selected.




Symptom

(@) m — T I
A = :
=|g | 3 | Displayonthe | @ <)
13| 2| digital operator | £ c 7
3|3 |3 g perator | ause @
3 ‘:SD & 3 o] Check Countermeasure
RS (display onthe | ©
8 LCDofthe |& (explanation
% remote operator) of message)
O —_~
HME:
CHIERES
E14 O | Ground fault on the A | Check the wiring between theCorrect the portions havin
(GND. Flt) output side of the inverter and motor and also | a ground fault.
' inverter check the motor for a ground
fault. (Use a megger.)
E15 O | Excessive received A | Check whether an * Lower the voltage to be
(OV. SRC) voltage excessive voltage was received.

' received during an  Reduces fluctuations of
operation other than the received voltage.
deceleration. * Install an AC reactor on

the input side.
E16 O | Defective power A | Check whether the voltage Restore the power supply
(Inst. P-F) supply (instantaneous is lowered. to normal.
' power outage)
Check whether the MCB grReplace the MCB or Mg.
Mg has a poor contact.
E17 O | Incorrectly connected | A | Check the connectors and Repair the defective
(NG. OP1) option-1 PC board other connections for connections.

' abnormal conditions.

E18 O | Incorrectly connected | A | Check the connectors and Repair the defective
(NG. OP2) option-2 PC board other connections for connections.

' abnormal conditions.

E19 O | Defective option-1 PC| A | Refer to the instruction

(OP1) board manual.

E20 O | Defective option-2 PC| A | Refer to the instruction

(OP2) board manual.

E24 O | Defective power A | Check the power supply | Repair the abnormal
(PH. Fail) supply (missing phase connections for abnormal | portions.

' conditions.

Check whether the MCB arReplace the MCB or Mg.
Mg has a poor contact.
E31 O | (NOTE 1) Failure detecteq A | Check whether a load was Do not change loads
(PM. Drive) by a detector in the power changed rapidly. rapidly.
' module while the motor
was running at a constant Check whether there is a | Check whether the output
speed, or excessive tem- shorted output or ground | lines or motor is shorted.
perature rise in the inverte fault.
E32 O | (NOTE 1) Failure detecteq A | Check whether the speed| Set a longer deceleration
(PM. Decel) by a detector in the power was decreased rapidly. | time.
’ module during motor
deceleration, or excessive Check whether there is a | Check whether the output
temperature rise in the shorted output or ground | lines or motor is shorted.
inverter fault.

NOTE 1: The failures detectable in the power module are overcurrents, excessively hot main devices, and insufficient
voltages from the gate circuit power supplyé




Symptom

O|m|d o T
s |88 = 2
= | 3 | Display onthe s 3
g & | 3 | digita operator | g Cause g
2 |3 |8 3 Check Countermeasure
o (display on the §
S LCD of the (explanation
% ___ | remote operator) of message)
P
8|8 |2
E 3 3 O | (NOTEY) A | Check whether the speed was| Set alonger acceleration
(PM. Accel) Failure detected by a increased rapidly. time.
' detector in the power
module during motor Check whether aload was | Do not change loads rapidly.
acceleration, or changed rapidly.
excessive temperature
risein the inverter Check whether thereisashorted | Check whether the output
output or ground faullt. lines or motor is shorted.
Check whether the start Lower the start frequency.
frequency istoo high.
Check whether the torque Lower the torque boost.
boost istoo high.
Check whether the motor is | Check the motor or loads.
locked.
E 3 4 O | (NOTEY) A | Check whether the Check theinstallation.
(PM. ERR) Failure detected by a installation is vertical and the
) detector in the power wall is anonflammable wall
module while the motor such asaniron plate.
was stopping, or
excessive temperature Check whether the cooling fan | Replace the cooling fan.
risein the inverter isrunning and the ambient
temperatureistoo high.
Check the internal power Repair the internal power
supply. supply.
Check the main devices. Repair main devices.
E 6 O O | Defective JFB PC A | Refer to the manual supplied
(OP1 0) board with the J-FB PC board.
to
EGY
(OP1 7)
E70 O | Defective JFB PC A | Refer to the manual supplied
(OP2 0) board with the J-FB PC board.
to
E77
(OP2 7)

NOTE 1: The failures detectable in the power module are overcurrents, excessively hot main devices, and insufficient

voltages from the gate circuit power supply.




Symptom

(@] m — T I
23E - :
= | S 3 | Displayonthe | @ <}
g & | g | digita operator | & Cause g
3 |3 |8 3 Check Countermeasure
X (display on the g—
s LCD of the (explanation
gz __ | remote operator) of message)
HEE:
8|E |2
O — — — C | Check for an overload. Lower the load ratio.
Check whether thethermal | Set the thermal relay to an
relay is set to an appropriate | appropriate value.
value,
@) — — — B | Check whether thereisa Remove the short or ground
short or ground faultinthe | fault.
power supply.
Check whether the MCB Increase the MCB capacity.
capacity is sufficient.
Check whether theinverter | Repair the inverter module or
module or converter module | converter module.
is defective.
@) — — | Power outage B | Check for a power outage. Restore the power supply to
normal.
Check whether the MCB or | Replace the MCB or Mg.

Mg has a poor contact.




9.2 Trouble shooting

Symptom Probable cause Countermeasure
The The inverter| « Is power being supplied to terminals| « Check terminals R(L1), S(L2), T(L3), U(T1),
motor outputs R(L1), S(L2) and T(L3)? V(T2), and W(T3).

will not  |U(T1), V(T2] Ifitis, the POWER lamp should be gr. Turn on the power supply.
run. and W(T3)

g{f’ ”ﬂn « Is the display EF] 2 * Pres$v| and check the content.
Voﬁggye_ g Then press the reset key.
* Is the operation instruction RUN ON7 * Setto ON. _
« Is terminal FW (or REV) connected t¢ * Connect terminal CM1 to terminal FW
terminal CM1? (or REV) on the printed-circuit board.
(When the terminal mode is selected.)
» Has the frequency setter been turned orPush down keys and set.
« When terminal mode is selected, connect|the
by pushingFUNC| key and then potentiometer to H, O, and L, and then sef.
¢ In the case of the internal interface power
key. source, ghort the terminals P24 and PLC ¢r
. L : CM1 and PLC.
* Are the printed-circuit board terminals . | the case of the external interface powe
H, O and L. connected to source, turn the PLC terminal on.
the potentiometer?
* Are the terminals connected to the
external and internal interface power
source the terminal mode is selected?
. 2 * Release reset.
Has RS/FRS been left ON~ . Contact FRS.

« Is the mode kefF| §| setting correcRead the explanation of the function mode
once again. (Page 7-12) F9 frequency/run
commanding method

Inverter  Has the motor seized or is the load toe Release seizure or lighten the load.

outputs great? » Test the motor independently.

U(T1), V(T2)

and W(T3)

are supplying

voltage.

The optional « Are the remote operator and equipmentCheck the operation of the optional remote

remote body switched coorrectly ? operator. (copy unit)

operator is |e Is the setting of the DIP switch on the

used. back of the remote operator correct 7 oN | 1234

(copy unit) OFF HEHH 1: OFF

2: ON (Same as VWA, J100)

The * Are the connections of output terminalsMake the connections according to the phdse
direction U(T1), V(T2) and W(T3) correct? sequence of the motor. (In general, forward
of the « Is the phase sequence of the motor | should be in the sequence: U(T1), V(T2)
motor is forward or reverse in respect to U(T1), and W(T3).)
reversed, V(T2) and W(T3)?

« Are the terminals on the printed-circujt® Short the FW terminal for forward rotation|or
board correct? the intelligent input terminal 8 (the intelligent
input terminal 8 is allocated to run commapd
REV by initialization at factory before
shipment) for reverse rotation to the CM1
terminal (Sink type).




Symptom Probable cause Countermeasure
The rpm After checking the wiring of Replace the frequency setter.
of the the frequency setter, the rpm still
motor does not increase when the setter
will not is turned.
increase. . . :
Are terminals 7 and CM1, terminal 6| Turn off terminal 7 and 6. (When the
and CM1 ON (Sink type)? frequency and multistage speed are fixed gt
a given frequency, the speed potentiometer
will be invalid.)
Is the load too great? Decrease the load.
When the load is too great, the limiting
function will be activated, so that
the rotational speed will be lower than
the setting.
The rpm Is the maximum frequency setting Check the speed-change ratio.
of the correct?
motor Are the number of motor poles,
does not the gear ratio, and pulley ratio corregt?
match the
inverter.
The data |The datais | The STN terminal is turned ON and th&urn the STN terminal OFF.
is returned to power is turned on. Input the data again.
incorrect. [the initial The input terminals 1 to 5 are turned| Replace the logic PCB.
setting. ON and then power is turned on.
The data has Was the power turned off without Input the data and push theunc key ohce.
not changed.
pushing the |[FUNC key after the data
was changed Wit @ keys.
The data is memorized upon power gff. Take six seconds or more when turning pqwer
Is the time from power OFF to ON legs OFF and ON after changing the data.
than six seconds?
Data copied| Is the power turned off for five secongls Copy again and turn the power off five
by the copy| or more after the display changed seconds or more after copying.
unit from REMT to INV.
is not input. | (HRW-0J)
The data | Frequency | The change of the terminal mode and| Confirm the change i setting mode.
is not setting can | digital operator mode were correct?
changed.| not be
changed.
Run and
stop can nof
be done.
The data can Is the input terminal SFT ON ? Turn the SFT terminal OFF.
not be Is the software lock mode set at MD2| Turn the switch OFF.
changed. or MD3 ?
Note: If software lock is ON because of
use with an explosion proof motor,
do not release the software locks.




o

Symptom Probable cause Countermeasure
Overload Is the[F] G| torque boost too high 7 Decrease the torque boost.
(Electronig Do the electronic thermal characteristicReset the electronic thermal characteristic
thermal match the set characteristics of the | and level.
trip) motor ?
(Low
frequency
zone)
The input Is the input voltage high ? Lower the input voltage.
voltage Is the equipment stopped with the Set a deceleration time which is a little long
trips. inverter DC voltage increased after | Increase the AVR set value above the currg
sudden deceleration ? input voltage and lower the V gain by
the ratio.

er.
PNt




( 10. MAINTENANCE AND INSPECTION )

10.1 Maintenance and Inspection Precautions

/I\. WARNING

* Be sure to turn off the power supply during maintenance and inspection.

* After the power supply has been turned off, you must always wait 10 minutes so that
DC bus capacitors can discharge then start maintenance and inspection after the
CHARGE lamp on the printed-circuit board has gone out. (Immediately after the lamp
has gone out, there will be a residual voltage of about 50 V DC in the DC bus
intermediate circuit.)

Perform the work after the CHARGE lamp has stopped flickering.

* Make sure that only qualified persons will perform maintenance, inspection and pa
replacement. (Before starting the work, remove metallic objects from your person
(wristwatch, bracelet, etc.)

(Be sure to use tools protected with insulation.)
Otherwise, there is a danger of electric shock and/or injury.

t

=

/I\ CAUTION

* When removing connectors, never pull the wires. (Wires for cooling fan and thermal
relay)
Otherwise, there is a danger of fire due to wire breakage and/or injury.

» General precautions

Always keep the unit clean so that dust or other foreign matter does not enter the inverter.
Take special care in regard to breaking lines and connection mistakes. Firmly connect
terminals and connectors. Keep electronic equipment away from moisture and oil. Dust,
steel filings and other foreign matter can damage insulation, causing unexpected accidents,
so take special care.

10.2 Inspection Items

(2) Periodic inspection (Approximately once a year, See 10-3.
(3) Insulation resistance tests, withstand voltage tests

(1) Daily inspection i
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Conduct these tests by short-circuiting the terminals as shown below, and by following|the

conditions described.

* Inregard to insulation resistance tests, measure the terminals below and the groungling at

500 VDC, and make sure that 5 Megohms or greater is indicated.

» Do not perform the withstand voltage test. When it should be done,

in regard to withstand voltage tests, supply the terminals below and the grounding yvith
1500 VAC (200 V class), 2000 VAC (400 V class) for one minute, and make sure that

there are no abnormalities.

» Do not conduct insulation resistance tests and withstand voltage tests for terminals pther

than those indicated below.

* Increase or decrease the applied voltage for the withstand voltage test slowly and tlrn the

equipment 0 V again.

Applied

voltage Bad example

Ly (L2 (L3 (RB) () () (MY (72
R S R

O O Q

Good example (
(T3) !

B P

R R QO

VANV VA VA VA VA VA W/ | |
Megohm-meter P " >

Time Time

P o

0.1 sec. or more 0.1 sec. or more

NOTE 1:

NOTE 2:

NOTE 3:

If the inverter is used under high temperature and heavy load conditions, its operat-
ing life will be significantly reduced.

If the inverter has been stored for three years or more, apply the following condi-
tions.

1) Apply 80% of the rated voltage of the capacitor for 1 hour at normal tempera-
ture.

2) Increase the voltage to 90% and apply it for 1 hour.
3) Apply the rated voltage for 5 hours.

Precautions in handling printed-circuit boards.

When maintenance and inspection of printed-circuit boards is necessary, be sure to
follow the precautions below.

* Prevent damage caused by static electricity. The IGBT of the inverter module,
the MCUs and ICs on a printed-circuit board can be destroyed by static electric-
ity, so be sure to ground work benches, soldering irons, and yourself before
working on a printed-circuit board.
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Daily Inspection and Periodic Inspection (1/3)

. Inspection cycle Standard
l'ggg?ggon Inspection item Inspection content Inspection method Criteria replacement Instruments
' Daily | Periodic period
Overall Ambient Check ambient temperature|, - Ambient temperature _ Thermometer
environment humidity, dust, corrosive between -10 to +50°C;
gases, oil mist, etc. no icing.
Ambient humidity 20 to
90%; no dew condensatign.
Devices overall Check for abnormal v’ Visual and aural Hygrometer
vibrations and noise. inspection.
Power supply Check the input line voltage} - Measure the voltag&lo abnormalities. Tester
voltage between inverter 200 to 220V, 50 Hz
terminals R(L1), 200 to 230V, 60 Hz
S(L2) and T(L3). 380to 415V, 50 Hz
400 to 460 V, 60 Hz
Main Overall (1) Insulation resistance tes v (1) Increase tighting | No abnormalities in (1) and  __ 500 V class
circuit (between main circuit Making a check | (2). Megohm mete
terminals and grounding onthe terqueis | _
terminal) needed for the | Tightening torque (kgf.cm)
increase tighten-| *+ M3:8 - 10
(2) Check installation for v ing of the modulgses M4: 12 - 15
looseness. such as a power| * M5: 20 - 25
module, diode * M6: 25 - 30
(3) Check for evidence of v module. Do not | «M8: 100 - 135
overheating in the various execute increse | * M10: 150 - 200
components. tightening with
no torque gauge| Tightening torque for IPM
(4) Clean. v prepared. and Diode modules
(kgf.cm)
; * M4: 10-15
(2) Tighten. « M5 15.20
(3) Visual * M6: 20-25
inspection.
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Daily Inspection and Periodic Inspection (2/3)

| . Inspection cycle Standard
nspection | |ngpection item Inspection content Inspection method Criteria replacement  Instruments
location . ,
Regularly | Periodig period
Main Terminal board No damage. v Visual inspection No abnormalities. — —
circuit
Smoothing (1) Check for leaking Visual inspection of No abnormalities in (1) and 5 years -
capacitor (1) and (2). (2). (Note 1)
(2) Check for swelling
Relays (1) Check for stuttering nojse o (1) Aural inspec- | (1) No abnormalities. S years L
when operating tion.
Resistors (1) Check for large cracks v (1) Visual inspectiop. (1) No abnormalities. S —_—
or changes in color
Cooling fan (1) Check for abnormal v (1) Rotate manually (1) Smooth rotation 2 - 3years -
vibrations and noise with power off
and increase
tightening
(2) Visual inspection
(2) Check for dust v (2) No abnormality
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Daily Inspection and Periodic Inspection (3/3)

Inspection o ] Inspection cycle ] o Standard
Iocgtion Inspection item Inspection content Inspection method Criteria replacement Instruments
Regularly|Periodic] period
Control Operation check (1) Check the balance of the v (1) Measure the (1) Within 2% voltage . _
circuit output voltage of voltage between difference between
individual phases when the phases of phases.
operating the inverter inverter output
independently. terminals U, V,
and W.
v . .
(2) Conduct a sequence (2) Simulate (2) Operate without any
protection operation test, operation of the abnormalities.
and make sure that therg inverter protect-
are no errors in the protec- ion circuit.
tion and display circuits.
Compo- | Overall | (1) No abnormal odor or v Visual inspection No abnormalities _ o
nent changes in color.
check,
including (2) No significant corrosion v
printed-
circuit
boards | Capacitor No fluid leakage or v Visual inspection | No abnormalities 5 years —_—
deformation. (Note 1)
Display Digital operation |(1) No illegible display v Visual inspection Normal operation 7 years -
panel
(2) No lack of character v’ Display can be read out.
(3) No blown out LEDs v

Note 1. The life of the capacitor is affected by the ambient temperature. Refer to the ambient temperature - capacitoskitenn in Appendix 5.
Note 2. The inverter must be cleaned periodically. If dust accumulates on the fan and heat sink, it can cause overleciatiegter. th



10.3 Measurement Method for I/O Voltage, Current, and Power

General measuring instruments for 1/0O voltage, current, and power are indicated below. The
voltage to be measured is the fundamental wave effective voltage and the power to be meas-
ured is the total effective value.

R m o o R U @ U(T1)
OO ()| (m),
General
Power ¢ /,;\ S purposev
d (T2)
supply(L2) U @ @ inverter @ @
/\ W
| ®
) U T W “ @ (T3)
Table 3 Parts to be measured
Measurement Parts to be Measuring instrument Remarks Reference
item measured value
Supply voltagé Between R and S, S and Moving-iron type Fundamental
B T, T and R (R)(ES)(ET) voltmeter or rectifier | wave effective
type voltmeter value

Supply current

R, S, T (R)(I)(IT)

iR
il
%

Moving-iron type

Total effective

L ammeter value
Supply power| Between Rand S, S and Electrodynamic type | Total effective
" T (W11)(W12) E=2  wattmeter value

Supply power
factor

Calculate the supply power factor from the measured supply voltage, B

supply current4 and supply power W/

W
P Ph=— 1 x 100 (%)
J3E
Output voltage Between U and V,Vand | Rectifier type Total effective
3 W, Wand U voltmeter value

(EU)(EV)(EW)

Output current

U, V, W (lu)(Iv)(lw)

Moving-iron type

%

Total effective

b ammeter value
Output power| Between U and V, V Electronic type Total effective
W, and W E=3 wattmeter value

(Wo1)(Wo2)

Output power
factor

Calculate the output power factor from the output voltage E, output curr

and output power W.

w
0 x 100(%)

ent |,

P Pfo_m

NOTE 1: Use a meter indicating a fundamental wave effective value for voltage, and meters
indicating total effective values for current and power.

NOTE 2: The inverter output waveform is a distorted wave, and low frequencys may cause
errors. However, the measuring instruments and methods indicated above provide
comparatively accurate values.

NOTE 3: Atester (general purpose) may not be suited often to measurement of a distorted

wave. 10-6



Measurement method for output voltage

Diode 600 V 0.1 A min.
(200 V class)

1000 V 0.1 A min.

(400 V class)

220 Q G\

2w VDC

. 300 V (200 V class)
Fundamental wave effective value: 600 V (400 V class)

VAC=1.1xVDC moving-coil type

10-7




( 11. STANDARD SP

ECIFICATIONS

11.1 Common Standarsd Specifications

Item Description
Input voltage 200 V class 400 V class
055075 [110{150 [220 {300 | 370|450 {550 | 055| 075|110 |150| 220| 300{370|450|550750| 900{-100/1320| 16002200
Model Name (Type) LF [LF |LF |LF [LF |LF |LF |LF |LF | HF| HF[HF | HF | HF| HF|HF| HF |HF [HF | HF|HF [HF | HF | HF
Semienclosed Semienclosed
Enclosure (NOTE 1) type (IP20) Open type (IPOO type (IP20) Open type (IP00)

Rated AC input power supply (V

Three-phase (3 wires), 200 to 220
200 to 230 V£10%, 50 or 60 Hz+59

Dr
0

Three-phase (3 wires), 380 to 415 or
400 to 460 V+10%, 50 or 60 Hz+5%

Rated output voltage (V) (NOTE R

Three-phase, 200 to 230 V
Corresponding to the input voltagg

Three-phase, 380 to 460 V
(Corresponding to the input voltage)

Output frequency range (NOTE 3)

0.1 to 400 Hz

Freguency accuracy

Digital command +0.01% and analog command +0.1% for the maximum
frequency command

Frequency setting resolution

Digital setting: 0.01 Hz/60 Hz, Analog setting: Maximum frequency/1000

Voltage/frequency characteristicg

V/f variable, high start torque, standard starting torque (constant torque,
reduced torque)

Acceleration/deceleration time

0.01 to 3000 seconds, acceleration and deceleration individually set

Starting torque (NOTE 4)

150% or more (1 Hz)

— -

gnal)

Brak- | Dynamic braking
ing | (NOTES) _ AZ%%}f)t About 10 to 20% | About 20p6  About 10 to 15%
torque | Feedback to capacitor
Dynamic braking using | Braking resistor optional for 055 ajd ~ Braking resistor optional for 055 and
external resistor or unit | 075L, use braking unit (BRD) for 075H, use braking unit (BRD) for
(BRD) 220 to 550L. 220 to 2200H.
DC injection braking Operated at the DC braking frequency or by external input
Input | FrequencyDigital operatof Set by[A] anf¥]
signals| setting
2 W 500Q to 2 kQ potentiometer, 0 to 5 VDC (nominal),
External signals 0 to 10 VDC (nominal) (input impedance 3QXk 4 to 20 mA (nominal)
(input impedance 250)
Forward/ | by ital operator [STOR (Only for forward run or reverse run, the function mode
reverse should be switched.)
run, X
stop External signals FWforward run command)/stop
REV (reverse run command), FRS (free run stop command), CF1 to CF3
(multistage speed setting), USP (USP function), JG (jogging command),
CH1 (2-stage acceleration and deceleration), DB (external DB command
Intelligent input terminal | RS(reset input), STN (initialization), SFT (software lock), AT (current inpy
selection), CS (commercial power source switching), SET (2nd setting
selection), EXT (external trip), UP (remote control, acceleration),
DOWN (remote control, deceleration)
Output Intelligent output terminal FA1 (speed arrival signal), RUN (signal during run), OTQ (overtorque s
signals
g Analog output frequency monitor (0 to 10 VDC full scale,1mA max.), digi
Freguency monitoring frequency signal by remote operator, analog current monitor, analog tor
monitor

que

F
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Item Description

Input voltage 200 V class 400 V class
055075 |110{ 150 | 220 | 300 | 370 450 550 | 055| 075|110 150| 220| 300370|450|550|750| 900/1100/1320| 16002200
Model Name (Type) LF |LF |LF [LF |LF |LF |LF |LF |[LF | HF|HF|HF |HF | HF| HF|HF|HF [HF |HF | HF|HF | HF | HF | HF

Fault alarm contact (ALO-AL1) OFF when an inverter alarm occurs

AVR function, data batch setting, V/F characteristic switching, curve
foti acceleration and deceleration, upper and lower limiters, 8-stage speed,
Other characteristics start frequency fine adjustment, trip history monitor (up to three times
stored), fuzzeleration and deceleration, autotuning, etc.

Overcurrent, overvoltage, undervoltage, electronic thermal, abnormal

Protection functions L oni
temperature, grounding current, overload restriction, etc.

. 5.9 m/$ (0.6G) 10 - 55 Hz for 0550 to 075L /H

- Vibrations (NOTE 6) | 55 /& (0.2G) 10 - 55 Hz for 220 to 550L and 220 to 1100H

eneral

specifi- | Operation location Altitude of 1000 m or less, indoors (free of corrosive gas and dust)

cations

Paint color Regel gray No. 1 (Munsell 9.1Y 7.4/0.6 semigloss, cooling fan of aluminym
ground color)

Options Remote operator, copy unit, cable for digital operator, braking resistor, réactor
for improving power factor, noise filter for inverter, fitting for conduit tube
connection, fitting for removing cooling fins

Estimated mass (kg) 715913 13 21 37 37 §1 51 7.57.5|13|13| 21 3636 4\6@60 80/130130L3(

NOTE 1: Protective structure is based upon JEM1030-1977.
NOTE 2: The output voltage will decrease if input voltage decreases.

NOTE 3: Confirm with the motor manufacturer the motors maximum rpm when using a motor
running at frequency higher than 50/60 Hz.

NOTE 4: When using the standard four-pole motor, select the high start torque (SLV) at the rate
voltage (200 V class: 200, 220, 230 V; 400 V calss:400, 415, 440, 460 V).
(For details, contact the dealer you purchased the product.)

NOTE 5: Torque will be reduced when the base frequency exceeds 50/60 Hz.
The dynamic braking torque is about 70% for O55LF or about 60% for 075LF when one
of the 200 V class RB1 to RB3 (Q@7or more) is used at the shorttime rating or about
60% for O55HF or about 50% for 075HF when the 400 V class>RBgeries

(70Q or more) is used.

NOTE 6: According to the test method shown is JIS C 0911 (1984).
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LFU, HFU))

Item Description

Input voltage 200 V class 400 V class

055(075 {110/ 150 | 220|300 | 370 [450 |550 | 055| 075|110 {150| 220) 300|370|450{550|750| 900[L100/1320| 1600 2200

Model Name (Type
(Type) LF [LF |LF |LF |LF |[LF |LF |LF |LF | HF| HF|HF |HF | HF| HF|HF | HE |HF |HF | HF|HF | HF | HF | HF

Applicable Constant torque | 55/| 78] LU| 15/] 22/ | 30/| 37/ 45/ | 55/ 5.5/ | 7.5/ 11/ |15/ |22/ | 30/|37/ |45/ | 55/| 75/| 90/ {110/| 132/|160/ | 220/

motor rating 75| 10| 15/ 20|30 | 40| 50| 60 | 75|7.5]| 10|15 |20 |30 | 40|50 |60 | 75100| 120150 200 (250 | 300
4P, max. ]
(kW/HP) Variable torque 7.5/| 11| 15/| 22/| 30/ 37/| 45/| 55/| 75/|7.5/| 11/| 15/| 22/| 30/| 37/| 45/| 55/| 75/| 90/| 1104132/{160/ |220/|260/
(NOTE 1) (NOTE 2) 10| 15/ 20| 30| 40| 50| 60| 75| 100| 10| 15| 20| 30| 40| 50| 60| 75 |[100|120| 150|200 250 | 300 350
Continuous 200 V(8.9 11 16 22 38 42 50 63 76 I B B ey ey
output ] |
(kVA) 230 V|10/13 18 25 38 48 58 73 88 [ e e
ogogt| 380V| | | L T 8.610515| 21 32 38 4D 59 789103 131158| 207250
400 V L +—1T7 | [|0.01116 22 334052 62 ®410d144166| 214263
460 V ////// 10.412.718 25 38 46 6D 7[88109124 166191 251303
200 V| 9|12 18 25 37 47 56 7186 I e gy e
230 V(11|14 21 29 4B 54 65 8§29 I B B e e
variable | 380 v L1 | |o.611417|24 36 4855 66 8203118158109| 254286
orque L
400 vV ////// 10.112.518 28 37 4558 700 8604118166209| 263301
460V| | | L 4T [ | nrdrateil 29 43 5267 80 98414801241 303347

Rated output| Constant torque (24|32 46 64 982114%18p 223|164 23 32 48 58 15 900135156208240315|380)
current (A)

Variable torque | 5,71 3d 59 79107134 163 206 24p 14,88 26 36 54 65 de0112456180 2402|384 438

(NOTE 3)
Carrier Constant torque 16 12| 10 6 16 12| 10| 6 3 2
frequency Varable t
Hz ariable torque
(Hz) (NOTE 3) 16 12l 10| 6 16 |12 10| 6 | 2 2
Overload Constant torque 150%, for 1 minute
current
capacity Variable torque 0 i
(NOTE 3) 125%, for 1 minute
General Ambient g\ITOTE 4) -10 to 50 degree C
specifications tempera -
ture (NOTE 5) -10 to 40 degree C
Humidity 20 t0 90% RH

NOTE 1: The applicable motor is a Hitachi standard four-pole motor. When using another mot
make sure that the rated motor current does not exceed the rated inverter current.
NOTE 2: Applicable motor rating at variable torque is valid with the condition that output currer
does not exceed the rating at variable torque.
NOTE 3: When a V/F pattern (VP1, VP2, or VP3) for variable torque is sele@@d{]
for the digital operator or FO4 for the remote operator), the setting data are automatic
changed by the inverter.
NOTE 4: CT: Constant torque.
NOTE 5: VT: Variable torque.
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(12. FUNCTIONS WHEN USING THE OPTIONAL REMOTE OPERATOR)

12.1 Connecting the remote operator

Be sure to turn the power supply off when connecting the connector.

High performance remote operator (HOP)
High performance copy unit (HRW)

Digital operator

Remote operator (DOP)
| Copy unit (DRW)

(1) Insert the connector straight into the remote operator and inverter unit
printed-circuit board.

(2) Turn on the power supply.
(3) Make sure that the liquid crystal display of the remote operator is lit.

When the power supply of the inverter is turned on, FS00Q.0..... of the monitoring mode
will be displayed. If, however, any of the following is displayed when the inverter is

turned off, they will be displayed when power is turned on again.

* Frequency setting, multi-speed setting or other frequency displays, motor rotational
speed display, frequency conversion display, or output current display.

NOTE: When conflicting data is set, a warning WARN..... will be displayed. For 6 seconds
thereafter, do not perform the key operation, reset operation, running operation, power-OFF

operation. (Otherwise, a communication error may occur in the operator.)
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NOTE: See the operation manual of the remote operator for instructions.
In addition, see the following pages for details on its various functions. Set the dip-switches

mounted on the backside of the remote operator and copy unit as below.

N\

Sdd

2 34

3

ON

:

OFF

When turned ON,

read out is inhibited.

If pushing dowrfg&s] key with ON,
"RD LOCK" is displayed.

T

Invalid

Set as below (When setting status do not match model,
the correct function can not be attained.)

Switch
Model 1 2
J300 series
(Same as VWA, J100) OFF ON
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12.2 Monitor mode

Monitor mode list when the remote operator (DOP) and copy unit (DRW) are used

« Monitor mode initial values and display contents
Initial display contents, initialization, and change ranges are displayed
in the table indicated below.

Setting can be changed

during operation
N : Setting can not be changed
during operation

——: Display only
Displ . Setting and
ISpiay Monitor name Display content Initial value SELNY | change are Remarks
sequence range | possible?

1 Frequency setting | / @ \_/ @ \ 0.0 Hz 0to 120 Y | (1) displays the setting.
and output | FS0000.0 & 0.0Hz | : (400) (2) displays the output.
frequency e {1 Isdisplayed

@ o when run
instruction is ON.

[TM 001 ooHz || 00Hz

F: Forward run
[150000.0 & 0.0Hz | 0.0 Hz R: Reverse run
Multistage-speed
setting and out- <'| [250000.0 & 0.0Hz |
put frequency

[350000.0 i 0.0Hz |
Jogging frequency = A trip occurs easily
sefting [JG0000.0% 0.0Hz | 1.0 Hz 0109.9 Y |4t 5Hz or more.

+ Valid when the mult
istage speed termingl

[450000.0 &F 0.0Hz | 3 is selected.

. * The multistage spegd
Expansion 0.0 Hz 0 to 120 v are displayed when
multistage speed : (400) the input éermlnal is

connected.

[750000.0 £ 0.0Hz | « For terminal setting,
refer to F-34 "Input
terminal setting".

Acceleration time 0.01 to

2 | setting [ACCL  0030.00S ] 3005 | 300000 | Y
Deceleration time 0.01 to

3 setting | DEC1 0030.00S | 30.0S 300000 | Y
Frequency setting TRM/REM REM: Setting from

F-SET-SELECT REM TRM N . g

4 command | | OP1/0P2 the remote operator

i TRM: Setting from the

5 Operation command |F/R-SELECT REM| TRM Tgy{%@g N inverterterm%al
Motor pole count .

® | setting and revolu-| [Rpmap  orPM] 4P 210as |y |Synchronized speed
tion speed monitor display

7 Frequency converted The arithmetic value
value setting and by the frequency
converted value [/Hz01.0 0.00 | 1.0 010999 Y | converted value is
monitor displayed. (NOTE 1)

. The (1) section depends

8 Current monitor on the INV rated

| Im 0.0 A 0.0% | - - current.

The (2) section
displays the rate to the
rated output current.

9 Torque monitor [ Torque 0% | — — —

Manual torque
10 boost adjugtment | V-Boost code <11> | 11 0to 99 Y

NOTE 1: The terminal output when the digital output frequency monitor is set at the FM terminal of the control
circuit is the "output frequency frequency converted value". The upper limit of output is 3.6 kHz.
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Displ Setti Setting and
ety Monitor name Display content | Initial value| ©€"Ng change are Remarks
sequence range | possile?
11 Manual torque boost VB F 100% | 10.0% v
frequency adjustment LY-Boost 0% U7 1 010500
Output voltage - o
12| gain adjustment [V-Gain 100% | 100% | 20t0109 Y
Jogging frequency - A trip occurs easily
13 adjustment [Jogging 1.00 Hz | LOHz | ow0999 Y | e o more.
Analog meter
14 | adjustment | ADJ 172 | 172 00250 Y
Terminal input When the ter
15 status monitor [TERM ;‘V\Il‘ I;LLSLL;‘ '—|1 Uvﬁzjn'?h%“@”
Terminakes g g5 4 2 minal is OFF:
Display Monitor name Display content Trip cause, contents Remarks
sequence
. . When th i ti
16 Warning monitor | | WARN # || Normal state norrer1r¢1:1I, ft i%qc;'i'spprpaey%d'.s
}Nhen z?lvaluhe which is
1 arger than the upper or
[WARN  Flw>Fs| | Frequency setting error larger than the upper
limit is set, a warning
is displayed.
17 | Alarm display | ERR1 #] Not occurred
Trip monitor [ERR1 OVER. V| ;ﬁr'%gﬁgge 1> The message is
P displayed on a priority
| ERR1 31.0 Hz ] | Output frequency when tripped | Pasis when an alarm
occurs.
| ERR1 125 A ] | Output current when tripped 'I(;rip caLlltse g
vervoltage tri
Voltage between P and N when ge frp
[ERRL __ 787.0 Vdc] | yripped
Cumulative years and months
[ERRLRUN_0Y 10D | | \when trippeg
18 | Total alarm count | |[ERROR COUNT 0 | Not occurred
| ERROR COUNT 25| | Total trip count
19 Trip history monitor| | ERR2 #| Not occurred
Last trip contents | [ERR2 OC.Accel| ;}Eg%gﬁgge 2> Trip cause
Overcurrent trip for
| ERR2 5.0 Hz | | Output frequency when tripped | acceleration
| ERR2 20.1 A | | Output current when tripped
Vol P N wh
[ERR2 580.0 Vdc | oltage between P and N when

tripped

|[ERR2RUN 0Y 7D |

Cumulative years and months
when tripped

Contents of last

trip but one

| ERR3 # | Not occurred
<Trip cause 3> Tri
[ERR3 EXTERNAL] | Trip cause rip cause
External trip
| ERR3 0.0 Hz | | Output frequency when tripped
| ERR3 0.0 A | Output current when tripped
[ERR3 560.0 Vdc | Voltage between P and N when

tripped

|[ERR3RUN 0Y 1D |

Cumulative years and months
when tripped
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12.3 Function mode

Function mode list when the remote operator is used

» Function mode initial values and display contents
Initial display contents, initialization, and change ranges are displayed in the table
indicated below.

Display (Function mode 1) (Function mode 2) Setting, change
Function|  Function Initialization display | Initialization ' Setting contents
Sequencel  No. name contents contents
1 F-00 | Base F-BASE 0060 Hz 60 Hz 30 tH20 (400) |  When 120 Hz is switched to|
frequency 400 Hz by F-30, a frequenc
setting more than 120 Hz can be se}.
2 F-01 | Maximum | F-MAX 0060 Hz 60 Hz 30 to 120 (400)
frequency
setting
3 F-02 | Start Fmin 0.50 Hz 0.5Hz 0.1t09.9 » The equipment starts runnipng
frequency at this set value.
adjustment
4 F-03 | Motor input AVR AC 460 V 230/460 200,215,220,230 + The motor input voltage is get.
Input | voltage /380,400,415
voltage | setting 440,460,480
AVR AVRDEC OFF OFF ON/OFF * ON orOFF of the AVR
function function for deceleration
for is set. When dynamic
decelera- braking torque is necessary
tion for deceleration, OFF is set.
5 F-04 Control CONTROL vVC VvC VC, VP1, VP2,| +VC, VP1, VP2, VP3:
method VP3, SLV, V2 V/F characteristics
setting SLV:Sensorless vector contiol
V2:Sensor vector control
6 F-05 | Autotuning| AUX AUTO NOR NOR NOR/AUT/NRT | e At the first running after
Motor setting AUT/NRT is set, the
constant autotuning measurement
(NOTE 1 operation is executed.
Motor data| AUX DATA NOR NOR NOR: Old Hitachi| e The autotuning motor data
selection general purpose before starting autotuning
TMO: New measurement is data
Hitachi general equivalent to NOR.
purpose
AUT: Auto-
tuning data
Motor AUX K 005.50 kW | Ratedcapacity 3.7 to0 160 « Set a capacity smaller than the
capacity ofeachinverter rated capacity as capacity
setting data.
Motor pole | AUX P 4p 4p 2,4,6,8 The number of poles of the
count motor to be used is set.
setting
Motor AUX R1 1.004 Ratedcapacity 0 to 65.535
constant ofeachinverter
R1 setting
Motor AUX R2 0.776 Ratedcapacity 0to 65.535
constant ofeachinverter
R2 setting
Motor AUX L 13.16 mH Ratedcapacity 0to 655.35
constant ofeachinverter
L setting

NOTE 1: The motor constants R1, R2, L, M, J, Kp, Ti, and KPP vary with the capacity.
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(Function mode 1)

(Function mode 2)

Display Function| Function Initialization display | Initialization Setting, change Setting contents
Sequencel  No. name contents contents
6 F-05 | Motor AUX M 123.60 mH | Ratedcapacity 0to 655.35 « Primary self inductance per
Motor | M setting ofeachinverter phase.
constant| constant

Motor AUX J 0.44 kgni | Ratedcapacity 0 to 655.35 * Motor and machine inertia
J setting ofeachinverter
constant
Motor AUX Kp 002.00 2.0 0to 100.00 « Smaller: High response
constant e Larger: Low response
Kp setting
Motor AUX Ti 00100 ms 100 ms 0 to 10000 Set this item after the
constant feedback option PCB is
Ti setting installed.
Motor AUX KPP 001.00 1.0 0 to 100.00 * Set this item after the
constant feedback option PCB is
KPP setting installed.

7 F-06 | Accelera- | ACC1 0030.00 s 30.00 s 0.01 to 3000 * When the fuzzy most
Accelera{ tiontime suitable acceleration and
tiontime| setting deceleration (F-10) are set,

the time displayed here is
invalid, though it can be
set.
2-stage ACC 2 0015.00 s 15.00 s 0.01to 3000 | The acceleration time can
acceleration besed when the input
time setting terminal CH1 is shorted.
* For input terminal
selection, refer to F-34
input terminal.
Curve ACC LINE L L L (Linear),  The curve pattern is set for
pattern S (Rurve), acceleration and
selection U (Ucurve), deceleration respectively.
for RU (reverse
acceleration durve)
Accelera- | ACC GAIN 02 | 2(common tqg 1to 10 * When the constant is set
tion and acceleration for one of acceleration and
deceleration and deceleration, it is common
curve deceleration) to both acceleration and
constant deceleration.
selection See appendix 4.

8 F-07 | Decelera- | DEC 1 0030.00 s 30.00 s 0.01 to 30008 * When the fuzzy most
Decelerat tiontime suitable acceleration and
tiontime| setting deceleration (F-10) are set,

the time displayed here is
invalid, though it can be
set.
2-stage DEC 2 0015.00 s 15.00 s 0.01to 3000S The deceleration time can
deceleration besed when the input
time setting terminal CH1 is shorted.
* For input terminal
selection, refer to F-34
input terminal.
Curve DEC LINE L L L (Linear), * The curve pattern is set for
pattern S (Rurve), acceleration and decelera-
selection U (Ucurve), tion respectively.
for RU (reverse
deceleratiorn durve)
Accelera- | DEC GAIN 02 | 2(common tq 1to 10 * When the constant is set
tion and acceleration for one of acceleration and
deceleration and decelera- deceleration, itis common
curve tion) to both acceleration and
constant deceleration.
selection «See appendix 4.
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(Function mode 1)

(Function mode 2)

Display Function| Function Initialization display | Initialization Setting, change Setting contents
Sequencel  No. name contents contents
9 F-08 | Accelera- | Fsp F 0000.0 Hz 0 Hz 0 to 400.0 * The frequency at which the
Accelera4 tion stop acceleration operation is
tion halt | frequency stopped temporarily is set.
setting
Accelera- | Fsp TIME 00.0s O0s 0to 60.0 The time that the acceleration
tion stop is stopped temporarily at a
time setting certain frequency during
acceleration is set.

10 F-09 | Pattern PARAM REM REM REM/ « The parameter setting com-
command- OP1/0P2 manding source is selected.
ing method (Option REM (each operator),
selection connected) OP1 (option 1), OP2 (option

2)
11 F-10
Running
mode
Running RUN MODE NOR NOR NOR/OEN/ NOR: Normal running
mode GOD OEN: Energy conservation
selection running
GOD: Fuzzy most suitable
acceleration and
deceleration running
Restarting | RUN FRS ZST ZST fST/ZST fST: Restart after frequengy
after FRS maching
signal ZST: 0 Hztart
selection
12 F-11 | Multistage | SPD 1 0000.00 Hz 0 Hz 0to 120.0 (400 * The input terminal CF1 is $et
Multistage speed and used.
speed | 1 speed
setting
Multistage | SPD 2 0000.00 Hz 0 Hz 0to0 120.0 (400 » The input terminal CF2 is $et
speed and used.
2-speed
setting
Multistage | SPD 3 0000.00 Hz 0 Hz 0to 120.0 (400 * The input terminals CF1 apd
speed CF2 are set and used.
3-speed
setting
Multistage | SPD 4 0000.00 Hz 0 Hz 0to0 120.0 (400 * The input terminals CF1 apd
speed CF3 are set and used.
4-speed
setting
Multistage | SPD 5 0000.00 Hz 0 Hz 0to0 120.0 (400 * The input terminals CF2 apd
speed CF3 are set and used.
5-speed
setting
Multistage | SPD 6 0000.00 Hz 0 Hz 0to 120.0 (400 * The input terminals CF1, CF2,
speed and CF3 are set and used.
6-speed
setting
Multistage | SPD 7 0000.00 Hz 0 Hz 0to0 120.0 (400  The input terminal CF3 is $et
speed and used.
7-speed
setting
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wer

Di (Function mode 1) (Function mode 2) .
isplay Function| Function Initialization display | Initialization Setting, change Setting contents
Sequencel N name contents contents
13 F-20 DCbraking| DCB SW OFF OFF ON/OFF » DCbraking
DC selection ON: DC braking available
injection OFF: DC braking unavailablg
braking | DC braking DCB KIND LVL LVL LVL/EDG « DC braking method selection
type LVL: Level operation
selection EDG: Edge operation
DC braking| DCB F 0000.5 Hz 0.5Hz 0to 400.0 Hz] The frequency at which the
frequency DC braking starts is set.
selection
DC braking| DCB V-STA 00 0 0to 20 Phe DC braking force at start|
force selec- is set.
tion (at start)
DC braking] DCB V-STP 00 0 0to 20 The DC braking force at stop
force selec- is set.
tion (at stop)
DC brakingl| DCB T-STA  000.0 s O0s 010 600.0 * The DC braking time at st
time selec- iset.
tion (at start)
DC braking| DCB T-STP 000.0 s 0s 0to 600.0 » The DC braking time at st
time selec- iset.
tion (at stop)
DC braking| DCB STOP-T 0.00s 0s 0to 5.00 The output frequency is
output cut- lowered to the DC braking
off time frequency and the free run
adjustment time during execution of DC|
braking is set.
14 F-21 | Dynamic BRD-%ED 001.5% 1.5% 0to 100.0 The allowable usage ratio of
braking the braking resistor for 100
setting seconds is set. (NOTE 1)
15 F-22 | Allowable | IPS TIME 1.0s 10s 0.3to25s * When an instantaneous pq
The instantaneous failure occurs, the allowable
allowable |  powerfailure time until the power failure is
usage time setting recovered is set.
ratio of | Reclosing | IPS WAIT 001.0s 1.0s 0.3t0 100.0 s| The waiting time until the
the standbyafter rerunning starts after an
braking | instantaneous instantaneous power failure
resistor | powerfailure occurs and is recovered is s¢
for 100 | recovered
seconds| Instantaneous IPS POWR ALM ALM ALM/FTP/ ALM: Alarm output
is set. powerfailure RST/ZST ZST: 0 Hz start retry
restart FTP: Retry after frequency
selection matching is stopped
RST: Rerunning start retry
Tripselection | IPS TRIP OFF OFF ON/OFF When an instantaneous power
during stop failure occurs:
atunder ON: Trip
voltage OFF: Non-trip
16 F-23 | Electronic | E-THM CHAR SUB SUB CRT/SUB/FRE | Electronicthermalharacteris-
Electronic thermal tic setting CRT: Constant
thermal | characteristic torque characteristic
selection SUB: Reduced torque charag
teristic
FRE: Free characteristic
Electronic | E-THM LEVEL 100% 100% 20 to 120%
thermallevel
setting

NOTE 1: Initial setting of usage ratio

1.5% 055-075L/HF
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(Function mode 1)

(Function mode 4

D

Display
sequence

Function
No.

Function
name

Initialization displa]
contents

y Initialization

Setting, change
contents

Setting contents

16

F-23
Electronic
thermal
(NOTE 2)

Electronic
thermal
characteristic
free setting
current (1)

E-THM Al 8.5A

Rated capacity of
eachinverter

0to 600.0 A

Electronic
thermal
characteristic
free setting
frequencyl)

E-THM F1 0000 Hz

Rated capacity of
each inverter

0 to 400 Hz

Electronic
thermal
characteristic
free setting
current (2)

E-THM A2 8.5A

Rated capacity of
eachinverter

0to 600.0 A

Electronic
thermal
characteristic
free setting
frequency?)

E-THM F2 5Hz

Rated capacity of
each inverter

0 to 400 Hz

Electronic
thermal
characteristic
free setting
current (3)

E-THM A3 13.0A

Rated capacity of
eachinverter

0to 600.0 A

Electronic
thermal
characteristic
free setting
frequencyB)

E-THMF3 73 Hz

Rated capacity of
eachinverter

0 to 400 HZ

17

F-24
Overload
restriction

Overload
restriction

level setting

OLOAD LEVEL1259

0 125%

50 to 150%

Under the sensorless vectd
control, an overload is detect
from both the overload restri

tion and torque limiter.

bd

Overload
restriction
constant
setting

OLOAD CONST01.0

1.0

0.3t031.0

When the setting is 31.0 in S
or V2 control mode, the
overload restriction has no
effect.

Valid

selection
for overload
restriction
acceleration

OLOAD ACC ON

ON

ON: Valid for
acceleration
Keep the

function ON

for operation.

Even if the function is set to
OFF, the overload restriction i
invalid only for the first
acceleration when the forward
and reverse run command is
turned on.

b

18

F-25

Software
lock
selection

S-LOCK MD1

MD1

MDO/MD1
MD2/MD3

MDO, MD1: Terminal software]
lock (SFT)
MD2, MD3: Software lock
(NOTE 1)

NOTE 1: When MDO is set and the input terminal SFT is turned ON, the data of all functions is locked. When MD2 is
set (stored), the data of all the functions is locked. During locking, no data can be changed. MD1, MD3

can set only the output frequency.

NOTE 2: Electronic thermal characteristic free setting current and frequency depends on the inverter rating.
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Displ (Function mode 1) (Function mode 2) Setti h
Ispiay Function| Function Initialization display | Initialization eting, change Setting contents
Sequencel  No. name contents contents
19 F-26 | Frequency | LIMITL 0000.0 Hz O Hz 0to0 120.0 | The lower limit of thérequency
Frequency lower limiten (400) Hz to be set is set. When the lower
limiter | setting limit is 0, the setting is invalid.
Frequency | LIMITH 0000.0 Hz 0 Hz 0to 120.0 The upper limit offtaguency
upper (400) Hz to be set is set. When the ugper
limiter limitis O, the setting is invalid.
setting
20 F-27 | Jump JUMP F1 0000.0 Hz 0 Hz 0 to 400 Hz  The section where frequengies
Jump | frequency are to be jumped is set.
frequency setting (1) « Up to three locations can bg
set.
» When the number of locationg
is 0, the setting is invalid.
Jump JUMP F2 0000.0 Hz 0 Hz 0 to 400 Hz
frequency
setting (2)
Jump JUMP F3 0000.0 Hz 0 Hz 0 to 400 Hz
frequency
setting (3)
Jump JUMP W 0.5Hz 0.5Hz 018.9 Hz * The frequency width where
frequency frequencies are jumped is sgt.
width setting
21 F-28 STOP key| STOP-SW ON ON ON: STOP keyWhether or not to make the
validity valid STOP key valid during terming|
selection OFF: STOP key| running is selected. Inthe
during invalid Remote mode, the STOP key |s
terminal always valid.
running
22 F-29 | Running F/IR SW FRE FRE FWD/REV/ FWD: Only forward run
direction FRE REV: Only reverse run
selection FRE: Both forward run and
reverse run valid
Reverse run F/R PREV OFH OFF ON/OFF Reverse run prevention
prevention ON:
selection OFF:
Reduced F/IR RVS 6 6 Oto6
voltage
soft start
setting
23 F-30 | Maximum | F-MAX-L 120 Hz 120 Hz 120/400 Hz Maximum frequency switchipg:
frequency 120: 120 Hz 400: 400 Hz
selection
24 F-31 | Analog input IN ANA 10V ov 10/5 Input voltage maximum level
External | voltage 10: Max. 10V 5: Max. 5V
analog | selection
frequency External IN EXS  0000.0 Hz 0 Hz 0to 120.0 (400) < Frequency at which the
command frequency external input starts
start setting
External IN EXE 0000.0 Hz 0 Hz 010 120.0 (400) -+ Frequency at which the
frequency external input is maximized
end setting
External INEX%S 000% 0% 0to 100 Input start level
frequency
start setting
rate
External frer IN EX%E 100% 100% 0to 100 * Input maximum level
quency end
setting rate
External INLEVEL 0 Hz 0 Hz 0 Hz/ExS EXS: Start at EX%S setting
command rate or less
start point
selection
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Di (Function mode 1) (Function mode 2) .
isplay Function| Function Initialization display | Initialization Setting, change Setting contents
sequenge name contents contents
Frequency | INF-SAMP 8 8 1to8
command
sampling
frequency
setting
25 F-32 | Arrival ARV PTN CST CST CST/PAT/ANY | CST: Output at constant
Frequency signal outpyt frequency arrival
arrival | pattern PAT: Output of more than
output | selection set frequency
signal ANY: Output of only set
frequency
Arrival ARV ACC 0.0 Hz 0 Hz 0to 400.0
frequency
rate setting
for
acceleration
Arrival ARV DEC 0.0 Hz 0 Hz 0to 400.0
frequency
rate setting
for
deceleration
26 F-33 | Overtorque| OV-TRQ V 100% 100% 0to 250 * During control of SLV
Over- | signalrate and V2: Power running
torque | setting overtorque level
signal | (for power * During control of VC
(NOTE 1) running) and VP1 to VP3:
Warning level for power
running regenerative
overload
* When 0 is set: Any signal
is not output.
Overtorque| OV-TRQ R 100% 100% 0to 250 « During control of SLV
signal rate and V2: Regenerative
setting overtorque level
(for regen- * During control of VC
eration) and VP1 to VP3: No
effect
* When 0 is set: Any signal
is not output.
27 F-34 | Input IN-TM 1 RS | RSreset RS and 17
Intelligent terminal 1 terminal other terminals
terminal | setting
input | Input IN-TM 2 AT | AT current AT and 17
terminal | terminal 2 input selection other terminals
setting | setting terminal
Input IN-TM 3 JG | JGjogging JG and17
terminal 3 terminal other terminals
setting
Input IN-TM 4 FRS | FRS free FRS and 17
terminal 4 run other terminals
setting terminal
Input INTM 5 CH1 | CH12-stage CH1and 17
terminal 5 acceleration | other terminals
setting and
deceleration
terminal

NOTE 1: When setting 20% or less, the error will increase (+ 20% or more).
Therefore, set 20% or more.
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(Function mode 1)

(Function mode 2)

Display Function|  Function Initialization display | Initialization Setting, change Setting contents
Sequence  No. name contents contents
27 F-34 | Input IN-TM 6 USP | USP USP and 17
Intelligent terminal 6 Power-ON other terminals
terminal | setting restart
input preventionl
terminal | Input IN-TM 7 CF1 | CF1 CF1 and 17
setting | terminal 7 Multi-stage other terminals
setting input
terminal
Input IN-TM 8 REV | REVreverse REV and17
terminal 8 run command  other terminalg
setting input terminal
Input IN-TMO/C-1 NO NO NO/NC * Input terminal setting
terminal 1 NO: ON when short-
NO/NC circuited
setting NC: ON when opened
Input IN-TM O/C-2 NO NO NO/NC * Input terminal setting
terminal 2 NO: ON when short-
NO/NC circuited
setting NC: ON when opened
Input IN-TM O/C-3 NO NO NO/NC * Input terminal setting
terminal 3 NO: ON when short-
NO/NC circuited
setting NC: ON when opened
Input IN-TM O/C-4 NO NO NO/NC * Input terminal setting
terminal 4 NO: ON when short-
NO/NC circuited
setting NC: ON when opened
28 F-35 | Output OUT-TM 1 FA1 FA1 FA1/RUN/OTQ | Outputterminal setting
Intelligent| terminal FA1: Frequency arrival signal
terminal | 1isetting RUN: Signal during run
output OTQ: Overtorque signal
terminal | Output OUT-TM 2 RUN RUN FA1/RUN/OTQ | Outputterminal setting
setting | terminal FA1: Frequency arrival signal
12 setting RUN: Signal during run
OTQ: Overtorque signal
Alarm OUT-TM OJ/C-ANC NC NC/NO *Alarm output terminal
output contacts a and b setting
NO/NC NC: b contact
setting NO: a contact
Output OUT-TM  O/C-1 NO NO NO/NC « Output terminal 1 contacts
terminal aand b setting
11 NO/NC NO: b contact
setting NC: a contact
Referto| d 21
Output OUT-TM O/C-2 NO NO NO/NC « Output terminal 12 contacts
terminal aand b setting Short-
12 NO/NC NO: a contact
NC: b contact
29 F-36 | Carrier CARRIER 16.0 kHz 16.0 kHz 2.0to 16.0 Hz « The IPM carrier frequency
frequency Selectable iset.
setting in0.1 steps « The setting value varies

with the capacity.
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Display] (Function mode 1) (Function mode 2) Setting, change
Function| Function Initialization display | Initialization ' Setting contents
Sequence  No. name contents contents
30 F-37 | Monitor MONITOR A-F A-F A-FIAIT/ID-F « The FM terminal monitor
signal signal output is selected.
selection A-F: Analog frequency
T: Torque monitor
A: Current monitor
D-F: Digital frequency
31 F-38 | Trip history| INIT TCNT CNT CNT CNT/CLR « Trip count deletion selection
Initiali- | count clear CNT: Trip counting is
zation continued.
CLR: The trip count isleared.
Debug INIT DEBG OFF OFF ON/OFF *Debug mode setting ON or
mode OFF
display OFF: The debug mode is
selection turned off.
NOTE 1 ON: The debug modetisned
on.
Digital INIT DOPE FWD FWD FWD/REV *The digital operator running
operator direction is set.
rotation FWD: Forward run
direction REV: Reverse run
selection
Selectionof INIT RESET ON ON ON/OFF ON: Alarm release when reset
reset on
performance OFF:Alarm release when reset
off
32 F-39 | Encode OP P 01024 pulse 1024 255 to 65535 Effective with option board
Option | pulse (J-FB)
setting | number
setting
Control OPMODE ASR ASR ASR/APR
mode
selection
Ro-To OP RO-TO OFF OFF OFF/ON Keep OFF. (No use)
option
selection
33 F-40 | Stop OR POS IN IN IN/OUT Effective with option board
Orientation position (J-FB)
setting | setting
switching
Stop OR P 00000 pulse 0 0 to 4095
position
setting
Speedsettingl OR FC 0005.0 Hz 5.0 Hz 01to 400 Hz
Direction ORTURN FWD FWD FWD/REV
setting
Completion| OR L 00005 pulse 5 0 to 10000
rangesetting
Completionj OR TW 0.00 s 0 01t09.99
delay time
setting

NOTE 1 : Keep debug mode " OFF ", this is factory use only.
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Display (Function mode 1) (Function mode 2) Setting, change
Function|  Function Initialization display | Initialization ' Setting contents
sequence name contents contents
34 F-41 | Position POEGRP FB FB FB/REF Effective with option board
Electronig setting (J-FB)
gear | switching
setting | Numerator, PE@&GR-N 00001 1 1to 9999
of ratio
Denominator| PO EGR-D 00001 1 1to 9999
Feed for- POFFWG 000.00 0 0 to 655.35
ward gain
Position PO G 000.50 rad/s 0.5 0to 100
loop gain rad/s
35 F-42 | Torque TRQ LIMIT REM REM REM/OP1/OP2 | REM: Each operator
Torque | limit POL1: Option 1
limit setting PO2: Option 2
setting | switching
(Note 1)| Plustorque TRQ FWD 150% 150% 20 to 150%
limit
Minus TRQ REV 150% 150% 20to 150% | Regenerative mode
torque limit
36 F-43 PID target | PID IN-SEL IN IN IN/OUT
PIDcontrol| value input
setting | method
switching
selection
PID target | PID LVL 000.00% 0% 0 to 200%
valuesetting
Pgainsetting| PID P 1.0 1.0 0.1t05.0
Igainsetting | PID | 01.0S 1.0 0td5.0
Dgainsetting PID D 000.0 000.0 0to 100
Selection PID MODE MDO MDO MDO to 4
37 F-46 | Transmission COM BAU 00600 bps 600 300/600/1200/ Effective with option board
Communi: speed 2400/4800/9600/ (J-CM)
cation | selection 19200
protocol | Station COM NUMBER 01 1 1to 32
setting | number
selection
Transfer bit COM LENGTH 8 8 8/7
length
selection
Parity COM PAR-SEL1 ON ON ON/OFF
ON / OFF
selection
Parity COM PAR-SEL2 EVN EVN EVN/ODD
even / odd
selection
Stop bit COM STOPBIT 2 2 2/1
length
selection

NOTE 1: Smaller levels of torque limit and overload restriction are given top priority and valid for any control
method.
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(Function mode 1)

(Function mode 2)

Display

Setting, change

Function| Function Initialization display | Initialization Setting contents
SEqUENCe  No. name contents contents
38 F-47 | Main body | OP-ERR1 STP STP STP/RUN | Effective with option board
Option | operation
PCB error selection far
setting | option PCB
error 1
Main body | OP-ERR2 STP STP STP/RUN
operation
selection for
option PCB
error 2
39 F-48 | Setting for | RELAY RYA RUN RUN CST/PAT Effective with option board
Selection. RYA /ANY/RUN (J-RY)
of relay | terminal /OTQ/NOR
output | Setting for | RELAY RYB CST CST CST: Arrival signal
RYB (constant speed)
terminal PAT: Arrival signal
Setting for | RELAY RYC oTQ oTQ (set frequency or mor
RYC ANY: Arrival signal
terminal (set frequency only)

RUN:
oTQ:

NOR:

Running signal

Over torque signal at
SLV, SLV2/Overload
signal at V/F control
No output
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12.4 Protection function display list when the remote operator is used

There are protection functions for overcurrent, overvoltage, and undervoltage provided to
protect the inverter. When one of the functions is performed, the output is cut off, and the
motor is put into the free run state, and the status is kept until the inverter is forced to reset.

)

Remote operator(DOH Remote operator(DOH
Name Digital operator display| cOPYy unitORW)displa Name Digital operator display| €OPY UnitORW)displa
Constant speefl = |7 | ‘ OC.Drive ‘ Input overvoltage ‘E‘ /_‘:,‘ ‘OV.SRC ‘
8%?éccltjigﬁm Deceleration ‘E ‘ oc ‘ ‘ OC.Decel ‘ an)svt\,aer;t?e{;ﬁ?gs E /5 ‘Inst.P-F ‘
Acceleration IC_ /__/_:,' ‘ OC.Accel ‘ Option connec- Option 1 E 17 ‘ NG.OP1 ‘
3‘8‘?&'&?& | [E105]|| overL | ton error Option 2 [E] 18]|[ ne.op2 |
T E06]osmo | [ommres [owent £ g0
Sr‘é?g‘é‘t’i':)?]ge E107)|| overv | (NOTE 2)| Option 2 E|20|| o2 |
EEPROM error EIOB|| eeProm | s e | NOTED)  [E]2Y]|[ PHFai
;Jrrg)cggé\t/iglrt]age ‘E‘L_/_‘:," Under.v Constant speedE‘ﬂ /‘ ‘PM.Drive ‘
CT error El 10l cT Power module | Deceleration ‘,‘_-_‘_:/,:_" ‘PM.DeceI ‘
— protection : =
CPU error ‘b‘ ! /‘ ‘ CPU ‘ Acceleration “,_—‘:7:7‘ ‘PM.AcceI ‘
External trip E] 12]|| extERNAL | Stop [E[34]|| PMERR |
USP error E| /13| usp | e voltage [ U] [uvwarr |
oaeeton " E] 14]|| onpeFie |  For error contents, see page 8-1.
Other displays
Display Cause Description

| R-ERROR COMM<>

Communication error
*=1. Protocol error
=2. Time-out error

This is displayed when an error occurs between the inverter and remote opé
When the STOP key or another key is pressed, the original display appears
When the original display does not appear, turn the power off and then on o
again. Check whether any connectors are loose.

rator.

hce

| R-ERROR INV.RUN

During inverter running

‘ R-ERROR INV.TRIP

Under inverter trip

| R-ERROR INV.TYPE

Inverter type mismatch

If one of the displays on the left occurs when the copy unit is used to read o

take the corresponding countermeasure.

* INV. RUN: Stop the running.

« INV. TRIP: Press the STOP key to release the trip.

« INV. TYPE: The inverter type of the copy source is different from that of th
copy destination. Use the same type of inverter to read or copy.

copy,

D

| R-ERROR RD LOCK

Inverter read lock

The fourth switch of the DIP switch on the back of the remote operator is O
When reading data, turn the switch OFF.

\ RESTART 000.0s

| ADJUST 000.0s

Instantaneous power
failure restart function in
operation

This indicates that the instantaneous power failure restart function is being pe
* RESTART: O start is in execution.
« ADJUST: Frequency matching is in execution.

ormed.

The supply voltage is lowered to the undervoltage level. When this display

‘ UV WAIT ‘ Undervoltage appears, turn the power on once again.

‘ POWER OFF ‘ Power OFF The undervoltage after the power is turned off is displayed.
Tuning OK . . This is displayed after the autotuning measurement is finished.
‘ 9 ‘ gtutoltunlng function end | | 'Tning OK: The measurement terminates normally.

‘ Tuning NG ‘ Ispiay » Tuning NG: The measurement fails.

NOTE 1: Power OFF during motor deceleration may cause an input phase failure error.
NOTE 2: When the J-FB is installed, an error is display for each factor as shown below.

Encoder line break:
Overspeed:
Positioning error:
Thermistor line break:
Motor overheat:

Malfunction or abnormality on built-in CPU of the option: [E]&

Digital operator DOP, DRW

display

OP1 0

OP1 1

oP1 2

OP1 4

OP1 5
57 OP1 7
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12.5 Warning Error List

The following warning errors are displayed on the warning monitor in the monitor mode.
Check the set value. When an attempt is made to set a value larger than the set range, the set
value may be rewritten as shown below.

Warning error display Forced rewriting Description 'g‘llftl{mt %?ﬁgg ry

>

1 Fmax > Fch Fmax . Fch Fch: Frequency for maximum E
frequency switching @
2 | Fb >  Fmax | Fp . Fmax (120, 400) = £
Fmax :Maximum frequency 8'§
3 | Fs >  Fmax | Fs _ Fmax | Fmin: Start frequency g 8
Fb:  Base frequency -
4 | Fm >  Fmax | Fm . Fmax |Fs: Setfrequency g 3
Fm: Multistage speed setting 2
5 | Flw >  Fmax | Flw . Fmax frequency g
Fiw:  Lower limiter frequency 2 \.09)
6 | Fup > Fmax | Fup ~ Fmax | Fup: Upper limiter frequency ==
Fp:  Jump frequency g_%
7 | Fes > Fmax | Fes ~ Fmax | Fes: External set analog start 5 8
frequency g Q
8 | Fee > Fmax | Fee ~ Fmax | Fee: External set analog end 273
frequency c e
9 Fs g Fup Fs ~ Fup Fij: Jogging frequency %_g
10 | Fm >  Fup Fm . Fup g g
= >
11 | Fmin > Fup Fmin .  Fup %-§
OFF | £%
12| Fiw > Fs Fw . Fs s £
ER=
13 | Flw > Fm Flw . Fm g g
. R
14 | Fmin > Fs Fmin ., Fs cw
. 85
15 | Fmin > Fm Fmin . Fm o€
=8
16 | Fmin > Fij Emin o Fj > Q
. _ 5 2
17 | Fmin >  Flw Fmin .  Flw >
g3
18 Fp > Fs Fp Es @ 3
. 2 O
19 | Fp > F Fp Fj S S
=
20 | Fp > Fm Fp Fm o8

12-17



12.6 Dimensions

Remote operator, copy unit

Dimensional drawing (Unit: mm)

Remote operator (DOP-OA) 27 Copy unit (DRW-OA) 27
23 | o 95 23 | o
16, || 16, ||~
‘ =

155
145

1357
155
145

[O]]

1357

)

OO OO0
N I P O I
N ann OO0

i i

2-845 9 2-845 9
92 92
wlw n 0
33 3 QI
2-Mm4 w
Mounting perforation diagram Mounting perforation diagram

High performance J300 cable
S| remote operator (HOP-O% o
Copy unit (HRW-0J) § = 11 )
T 1
=S| = sl
i i
82 i

140

| o

H

O O oOgopo O

m—

L
E}:ﬁﬁ@i alg

.0 [m
[m [m
NS
N~ o o
[T
[m [m L
—
1 o, o — K
R Q
N
=25. S #12.5
25 2-M3, depth 5 (back) 2 #13.5
Q o NS 13.7
He €
For extension  Cable between remote
between remote operator (DOP) copy
3 2.p4 operator (HOP), unit (DRW) and J300
25 copy unit (HRW) ICA-1J
and J300 ICA-3J
Mounting perforation diagram ICJ-1

ICJ-3

NOTE 1: The cables for the VWS3A and VWA series are different in cable shape from those
for the J300. The cables for the J300 are the same as those for the J100. To change
only cables, various cables are in stock.
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12.7 Copy Unit Function

same those of the operation 1.

Operation example (Procedure to transfer the data of inverter A to B,C, and D inverter
quSeen- ce Operation Key Operation result
Set data is read out from the . | =
1 inverter A (It is stored into the READ =) seee | | o
memaory. Inverter A Copy unif $53¢ =
> Turn off the power supply to — —
inverter A and remove the cable.
3 Connect the cable to inverterBand —— —
turn on the power.
Copy data stored in the copy unit is
4 written to inverter B. oY L Data copy
5 gu‘:( OP; the power Supply to inverter i Inverter B Inverter C  Inverter D
L Copy — —
Perform the above processes from 3 2 m ] ]
6 | to5sequentially for inverters C and o = = =
D. That s, the same process as at =2
for inverter B.
Operation example (Process to change and transfer to inverters B, C and D)
Connect the cable and press mon || Fun || sTR (| [=] pamchange | [
the remote key. | | ER|  —
Change the data of the inverter ] = ==
with copy unit. opy e et
Read out the data from READ
nverter A (It is stored into the = ] =
b 10 6 memory area of the copy unit). = — i3 i
The following procedures are the
Inverter A Copy unit
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12.8 Datato be copied by the copy unit

Precautions for copying
The copy units, DRW and HRW cannot copy some of parameters. For the details, see Appendix 7.

Do not carry out data copy and transfer between different version (ex. J3663d300-E4). Since
settable range is different, data may not be transfered correctly or an error may be occurred.
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C

13. SERVICE )

When inquiring about inverter trouble, please be ready to inform the distributor where you purchased
your unit or the nearest service station the following .

)
)
©)
(4)

Type
Purchased date
Production No. (MFG. No.)

Malfunction symptoms

If the contents are unclear due to an old nameplate, give only the clear items. To reduce the non-
operation time, it is recommended to stock a spare inverter.

1.

3.

Warranty

The warranty period under normal installation and handling conditions shall e one
(1) year after the date of delivery. The warranty shall cover the repair of only|the
inverter to be delivered.

Service in the following cases, even within the warranty period, shall be charged to the purchaser.
(@ Malfunction or damage caused by misoperation or remodelling or improper repair
(b) Malfunction or damage caused by a drop after purchase and transportation

(c¢) Malfunction or damage caused by fire, earthquake, flood, thunderbolt, or other
natural calamities, pollution or abnormal voltage.

When service is required for the product at your worksite, all expenses associated with field repair
shall be charged to the purchaser.

Always keep it handy. Please do not loose it. We are sorry but this manual cannot re-issued.
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Appendix 1 Manual for New Functions
1. Autotuning

[Outline of the function]

This is a function for automatically setting the motor circuit constant necessary for the sensorless

vector.

When the autotuning function is performed by a motor which is designed according to JIS C

4210 and then the sensorless vector is controlled, even a motor (Hitachi general purpose motor)

whose constant is unknown at an output frequency of 1 Hz can generate a torque of 150%.
An Hitachi general purpose motor is given a constant which is a default value. Therefore, in

every case, the characteristics will be obtained without trouble. When the characteristics cannot

be obtained, measure the motor circuit constant by the autotuning function.

< Autotuning starting metho@

Connect the motor

Turn the autotuning mod
ON. (Note)

1]

Turn the Run command ON.

(1) AC excitation (The motor does not rotate.) .

1 (2) DC excitation (The motor does not rotate.) |

' (3) The motor is accelerated up to 80% of the
base frequency and then decelerated and
stopped. (The motor rotates.)

(4) The motor is accelerated up to 40% of the base
frequency and then decelerated and stopped
(The motor rotates.)

(4-1) Measurement (acceleratlon/deceleratlon)
timet
t< 50seconds---a=40
50t < 100 seconds - - - a = 20
100t < 300 seconds - - - a = 10

After the measurement ends, the motor is stop

Select the control method. Select the motor data.

Standby state

ped.

(1) Before executing the autotuning function,
make sure the following set values.
1) a) Base frequency
b) Motor capacity
c) No. of motor poles
Set the values according to a motor
which uses a, b, and c.

Make sure that O Hz is not set. (When O
Hz is set, the autotuning function will

not be performed.)

Cancel all the DC braking settings. (DC
braking is not set by initialization.)

Make an motor input voltage setting
(F-03 AVR AC[1) according to the
motor rating.

2)

3)

4)

Drive the motor for about 60 to 120 sec-
onds. (During autotuning, the motor auto-
matically runs in the order of (1) to (4) given
on the left and the motor constant is meas-
ured. Therefore, make sure before starting
operation that no problems are caused to the
load to be connected during the automatic
running from (1) to (4).)

Example:

When the base frequency is 120 Hz, the
motor runs up to 80% of the base frequency
in (3), that is, 96 Hz and then decelerates
and stops.

()

The status for using the autotuning data is
set.

Running under sensorless vector control is
available.
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Autotuning start

[Setting method]
(1) Digital operator
FUNC Display thgA|9 7| software switch and set it to
Al ST 51 ] % | the data (01) for starting autotuning setting.

When the equipment starts running after the data

FUNC . . .
is set, the autotuning measurement is executed.

(2) Remote operator

F-05 motor constant setting is displayed.

F-05 AUX .
Display the AUX AUTO screen and select AUT
or NRT.
Initial display
AUX AUTO NOR Autotuning
o] x2 NOR: Setting OFF and autotuning end
N AUT: Autotuning measurement start (Motor
rotates)
AUX AUTO AUT NRT: Autotuning measurement start (Motor
STR does not rotates)
L [LMoN When the equipment starts running after the data
FS0050.0 0.0Hz is set, the autotuning measurement is executed.

When the autotuning operation terminates, “Display at end” indicated on A-4 page is displayed.
When the autotuning operation temiantes normally, see the “running method by autotuning data”
indicated on A-5 page.

When the autotuning fails, set “measurement start” once again and perform rerunning.

When is set td |72 on the digital operator or NRT is selected on the remote opera-

tor, auto tuning is performed in a mode in which the motor does not run (only AC excitation
and DC excitation are possible). Then, the value of motor constants R1, R2, and L are meas-
ured.

Precautions

1. When the autotuning function is executed in the state that the DC braking is set, the accu-
rate motor constant will not be set. Cancel the DC braking the then start measurement.

2. By the autotuning function, a capacity between the applicable motor capacity and motor
capacity under one frame can be set.

3.  When acceleration or speeding up is not to be performed in the operation for accelerating
up to 80% of the base frequency, lower the set value of manual torque boost.

4. The autotuning measurement time is about 2 minutes or so. However, the measurement
time may be increased depending on the load inertia. When the measurement time exceeds
5 minutes, press the STOP key so as to decrease the set value of manual torque boost and
enter the run command once again.

5. Be sure if motor is in standstill before you carry out an autotuning. Autotuning data car-
ried out when motor is still running may be not correct.

6. Do not interrupt an autotuning with power off or any stop command except emergency
case. It may case data lose.
In it is occurred, make an initialization and reprogram what you need, and carryout
autotuning again. A-2



(3) New remote operator
First hierarchy

p 1 Command
2 |Initial

3 Function
4

Option

vVVvVYw

Second hierarchy £

} 1 Control
2 Acc/Dec
3 Run
4 Braking

vVVvVYw

Third hierarchy £

| IRV
2 Motor

3 Carrier

vV VWV

Fourth hierarchy £

P 1 AuTO 0:NOR
(0-2)

2 DATA 0:NOR
(0-2)

P 1 auTo LAUT
(0-2)

2 DATA 0:NOR
(0-2)

Monitor display £

P Fs 50.00Hz
0.00Hz

AC1 10.00s
DC1 10.00s

SEL

SEL

SEL

STOR

MON

A-3

Select “3 Function” in the first hierarchy.

Select “1 Control” in the second hierarchy.

Select “2 Motor” in the third hierarchy.

Change the content of “1 Auto” from
0:NOR to 1:AUT in the fourth hierarchy.

When the data is changed, press the

Key. STOR

When the| MON key is pressed to select
the monitor mode and the equipment starts
running, the autotuning is executed.




Display when the autotuning terminates

[Display in the normal state]

» When the autotuning terminates normally, the following is displayed. When one of the keys is
pressed, the original screen is displayed.

Digital operator

— | B——— Normal termination display

*Remote operator

Tuning END

*New remote operator

OK Function 3 OR FR

Normal termination display
[Display in the failure state]

« If the autotuning is executed when the motor is not connected to the inverter, the following is dis-
played and the measurement is stopped. As a motor constant when the measurement fails, the last
value is set. When one of the keys is pressed, the original screen is displayed. When executing the
measurement once again, change the autotuning measurement setting to “Start” and enter the run

command in the same way.

*Digital operator

H—— Abnormal termination display

*Remote operator

Tuning NG

*New remote operator

NG Function 3 OR FR

Abnormal termination display

When running the inverter using the autotuning data after the autotuning measurement terminates,
make settings by the method indicated on the next page.
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Running method by autotuning data

When running the inverter using the autotuning data:

1. A-O : The control method is set at SLV (sensorless vector control).

2. A-98 : The motor data is set on the autotuning side by the software switch.
Make the above two settings.

NOTE: When no torque is outputted during the sensorless vector run after the above settings are
made, make the following settings. Increase the set value of R1 of each remote operator
(motor constant) before starting running.

[Setting method]

1. Selec (sensorless vector control) by
the| || control method.

FUNC 0: Constant torque characteristic

(1) Digital operator

2: Reduced torque characteristic (1.7 power
ﬁ@ x4 3: Reduced torque characteristic (2.0 power
FUNC

Al o = 0 1. Reduced torque characteristic 31.5 power%

4: Sensorless vector control
Al 0B 4 2. Set the motor constant data to the data which is

FUNC measured by the autotuning function

>
©
o
a

00 using the software switch.

ﬁ@ <2 (Refer to the [A98] software switch of the opera-

FUNC tion manual.)

02 (When executing the second setting, change the

>
©
©
|

switch.)

By the above two settings, running by the autotuning
(2) Remote operator data is available.

F-04 CONTROL 1. Select [SLV] (sensorless vector control) by the
F-04 control method.

Initial display
VC: Constant torque characteristic

CONTROL vC VP1: Reduced torque characteristic (1.5 power)
VP2: Reduced torque characteristic (1.7 power)

% 4 VP3: Reduced torque characteristic (2.0 power)
X - SLV: Sensorless vector control
CONTROL SLV
2. Set the [AUT] autotuning data by motor data
[A] (nirial o selection of the F-05 motor constant.
Initial display o
AUX DATA NOR By the above two settings, running by the autotuning
[>]x 2 data is available.
[A]x 2 i
AUX DATA AUT
STR
MON i
FS050.00 000.00Hz
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(3) New remote operator
First hierarchy

D 1 Command > w2 Select “3 Function” in the first hierarchy.
2 Initial 2
. SEL
3 Function 2
4 Option 2
Second hierarchy £
D 1 Control > Select “1 Control” in the second hierarchy.
2 Acc/Dec 2
SEL
3 Run 2
4 Braking }
Third hierarchy $
b 1 v > Select “1 V/f” inthe third hierarchy.
2 Motor >
SEL
3 Carrier }
Fourth hierarchy £
5 A-Dec 1:ON Change the content of “6 Mode” from
(0-1) ] xs 0:VCto 4:SLV inthefourth hierarchy.
When the data is changed, press the STOR
P 6 MODE 0:vVC STOR key.
(0-5)
Third hierarchy £ RETN
P 1w > Pressthe| RE™N | key to return to the third
@ hierarchy and select “2 Motor”.
2 Motor }
3 Carrier } SEL
Fourth hierarchy $
Change the content of “0O NOR” from 0:NOR
1 AUTO 0:NOR ) :
- (0-2) @ to 2:AUT in the fourth hierarchy.
When the data is changed, pressthe| gtor
P 2 DATA 2:AUT SsTor | K&y
(0-2)

When the monitor mode is selected, running by the autotuning data starts.
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[NOTES]

*1: If the desired characteristic cannot be obtained in a sensorless vector control operation with auto
tuning measured data, adjust the motor constant according to the detected symptom shown
below.

(DOP, DRW, HOP, and HRW functions of the remote operator are needed for this adjustment.)

Operation Symptom Adjustment Adjusting Item
Status (DOP/DRW Function No.

Power running when low frequencylncrease the motor constant R1 in relation to  [F.o5 AUX R1]
(status W'_th an (a few Hz) torque is| auto tuning data step by step within 1.2 times.
accelerating | jnsyfficient

torque)
When the speed
fluctuation coeffi- | Increase the motor constant R2 in relation to [F-05 AUX R2]
cient becomes auto tuning data step by step within 1.2 times.
minus

When the speed
fluctuation coeffi- | Decrease the motor constant R2 in relation to  [F-05 AUX R2]
cient becomes plug auto tuning data step by step within 0.8 times.

=

Regeneration| \when low frequencyl) Increase the motor constant R1 in relatio

: ! re [F-05 AUX R1]
(status with @ | (3 few Hz) torque is| ~ to auto tuning data step by step within 1.

o

decelerating | jhsufficient times.
torque) 2) Decrease the motor constant M in relation [F-05 AUX M]
to auto tuning data step by step within 0.8
times.
3) Decrease the carrier frequency set value. [F-36 CARRIER]
for digital
operator

Combine the methods 1) to 3) above to adjust
the motor constant.




Energy conservation running

[Outline of the function]

This is a function for automatically setting the output voltage corresponding to the load during
the V/F control running and suppressing useless power.

The function is effective for a load of reduced torque characteristics such as a fan and pump.

When the load of an induction
motor is constant as shown in the
drawing on the right, there is a
voltage at which the current is
minimized. When the current is
minimized, the power is also
minimized. The function auto-
matically searches this voltage.

[Precautions]

O

Large load

V1 V2

\%

1. The output voltage is decreased so as to minimize the current. The search limits are the
voltage of torque constant characteristic £50%.

2. The function is performed
under comparatively slow
control. Therefore, when a
sudden load change (such as
an impact load) occurs, the
motor may stall.

\%

:

Range where the energy
conservation is effective
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[Setting method]

(1) Digital operator

FUNC

FUNC

a

(2) Remote operator

F-10

RUN

RUN MODE T NOR
[] [] L—fQEh][]
RUN MODE OEN
STR
MON
FES000.00 000.00Hz

Selec{ | 1|by[A]5 9]running mode selec-
tion.
Running mode selection

0: Normal running

1: Energy conservation running

2. Fuzzy most suitable acceleration and
deceleration running

When the running starts after the data is set, the
energy conservation running is performed.

F-10 running mode selection is displayed. Dis-
play the RUN MODE screen and select “OEN”".

Running mode selection
NOR:Normal running
OEN: Energy conservation running
GOD:Fuzzy most suitable acceleration and
deceleration running

When the running starts after the data is set, the
energy conservation running is performed.
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(3) New remote operator
First hierarchy

p 1 Command
2 Initial
3 Function

4 Option

vVVvVYYw

Second hierar chy £

} 1 Control
2 Acc/Dec
3 Run

4 Braking

vVVvVYYw

Third hierarchy £

} 1 Freg.
2 Pattern
3 SPD

vV VWV

Fourth hierarchy £

p 1 MODE 0:NOR
(0-2)

P 1 MODE 2:0EN
(0-2)

Monitor display £

» Fs 50.00Hz
0.00Hz

AC1 10.00s
DC1 10.00s

)2

SEL

72

SEL

SEL

STR

MON

A-10

Select “3 Function” in the first hierarchy.

Select “3 Run” in the second hierarchy.

Select “2 Pattern” in the third hierarchy.

Change the content of “2 MODE” from
0:NOR to 2:OEN in the fourth hierarchy.
When the data is changed, press the

key.

STR

When the | MON key is pressed to select
the monitor mode and the equipment starts
running, the fuzzy most suitable acceleration
and deceleration running is executed.




3.

Fuzzy most suitable acceleration and deceleration
[Outline of the function]

The fuzzy most suitable acceleration and deceleration function realizes acceleration and decelera-
tion characteristics using the inverter capability at its maximum under fuzzy control to eliminate
troublesome setting of the acceleration and deceleration time.

The acceleration time is a time for acceleration at the current specified by the overload restriction
constant.

The deceleration time is a time for decelerating so that the current does not exceed 150% of the
specified one or the DC voltage in the inverter circuit does not exceed 385V. (770 V for the
400V class.)

The function sets the acceleration and deceleration time automatically in response to a change in
the load or inertia in real time.

[Precautions]

1. This function is not suitable for a machine which requires a constant acceleration and decel-
eration time. The acceleration and deceleration time varies with the magnitude of the load or

inertia.

2.  When the inertia of the machine is more than about 20 times of that of the motor shatft, a trip
may occur.

3. The acceleration and deceleration time of the same motor always varies with a change of the
current.

4. The fuzzy most suitable acceleration and deceleration setting function is valid only under the
V/F control. In the high start torque running mode (under the sensorless vector control), the
normal running is performed.

5. Ifthe jogging running is executed when the fuzzy most suitable acceleration and decelera-
tion setting function is selected, the jogging operation cannot be performed due to the fuzzy
control.

6. When the load is more than the rated one, the deceleration time may be increased.

7. When acceleration and deceleration (the cycle is 2 [s] or less) are repeated frequently, a trip
may occur.

8. If an external braking unit is used, the motor cannot stop within the deceleration time set
with a braking resistor. In such a case, do not use the fuzzy acceleration/deceleration func-
tion.
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Revolution speed

[Principle]

The acceleration and deceleration ratio or acceleration and deceleration are set in accordance

with the fuzzy rule from the distance to the overload restriction level and the start slopes of
current and voltage.

Overload restriction level Restriction angle

Setting process

Current

The current grows.

U

Fuzzy control

OO

Slope

XX

Distance
Membership function

Time

U

Acceleration ratio, acceleration
determination,decel eration ratio,
deceleration determination

Time
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[Setting method]

(1) Digital operator

FUNC
A | 59 = 0
2]
2]
FUNC
Al 59 | &= 2

(2) Remote operator

F-10 RUN
FUNC
RUN MODE - NOR
[>] [>] OEN@
N
GOD
RUN MODE GOD
STR
MON
FS0000.00 0.0Hz

Selec{ | 2|by[A]5 9]running mode selec-
tion.

Running mode selection

0: Normal running
1: Energy conservation running

2. Fuzzy most suitable acceleration and
deceleration running

When the running starts after the data is set, the
most suitable acceleration and deceleration
running is performed.

F-10 running mode selection is displayed. Dis-
play the RUN MODE screen and select “GOD”.

Running mode selection
NOR:Normal running
OEN: Energy conservation running

GOD:Fuzzy most suitable acceleration and
deceleration running

When the running starts after the data is set, the
most suitable acceleration and deceleration
running is performed.

* When the running starts after the data is set,
the acceleration and deceleration time display
is as shown below. During the fuzzy most
suitable acceleration and deceleration running,
the acceleration and deceleration time display
in the monitor mode is invalid. (The time can
be set but the display is invalid. It becomes
valid once again during the normal running.)
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(3) New remote operator
First hierarchy

p 1 Command
2 Initial
3 Function

4 Option

vVVvVYYw

Second hierar chy £

} 1 Control
2 Acc/Dec
3 Run

4 Braking

vVVvVYYw

Third hierarchy £

} 1 Freq.
2 Pattern
3 SPD

vV VWV

Fourth hierarchy £

P 1 MODE 0:NOR
(0-2)

P 1 MODE 2:GOD
(0-2)

Monitor display £

P Fs _ 0.00Hz
0.00Hz

AC1 10.00s
DC1 10.00s

)2

SEL

7«2

SEL

SEL

STR

MON

A-14

Select “3 Function” in the first hierarchy.

Select “3 Run” in the second hierarchy.

Select “2 Pattern” in the third hierarchy.

Change the content of “2 MODE” from
0:NOR to 2:GOD in the fourth hierarchy.
When the data is changed, press the

key.

STR

When the | MON key is pressed to select
the monitor mode and the equipment starts
running, the fuzzy most suitable acceleration
and deceleration running is executed.




Appendix 2 Instantaneous Power Failure Restart and Commercial Power Source Switching

1. Instantaneous power failure restart

[Function Outline]

This function allows an inverter operation to be selected according to the subject system as

follows when an instantaneous power failure occurs.
* Retry mode:
* Alarm mode:
» fmatching:

When ALM is set at IPS POWR

When FTP/RST/ZST is set at IPS POWR

running to restart the operation accordingly.

The rotation speed and the phase are detected while the motor is on a free

/I\, WARNING

0 When the inverter stops due to a trip with retry mode selected, the motor restarts
suddenly. Stand clear of the machine. Otherwise, you may be injured. (Design the
machine in such a way that persons are protected against a restart of the maching.)

[Setting Method]

Remote operator [F-22] |Digital operator At instantaneous power failure

At low voltage

Atovercurrent/
overvoltage/
powemodulerror

At other
error

Set an allowable instantaneous
power failure time.

IPS TIME 0.3t025.0

IPS WAIT 0.3t0100.0

in the retry mode or after an error.

Set a wait time after an instantaneous power failure/power restorati

on

IPS POWR ALM Tripping with an instantaneous
power failure within the IPS
TIME. If an operation command
is issued for an instantaneous
power failure detected out of the
IPS TIME, restart the operation

Hz start).

©

Tripping

Tripping

Tripping

FTP The f matching stops with an
instantaneous power failure
detected within the IPS TIME.
The inverter trips with an
instantaneous power failure

detected out of the PIS TIME.

The f matching stops
if power is restored
within 40s.

The inverter trips
unless power is
restored within 40s.

The f
matching is
retried.

RST
instantaneous power failure is
within the IPS TIME. The
inverter trips if the instantaneou
power failure is not within the
IPS TIME.

The f matching is restarted if the The f matching is
restarted if power is
restored within 40s.

5 The inverter trips
unless power is not
restored within 40s.

ZST The inverter is restarted at 0 Hz
the instantaneous power failure
within the PIS TIME. The
inverter trips if the instantaneou
power failure is not within the

IPS TIME.

iThe inverter is started
isait 0 Hz if power is
restored within 40s.

5 The inverter trips
unless power is
restored within 40s.

IPS TRIP OFF

at low voltage during the inverter stop.

No retry at an instantaneous power failure and no trip

ON

inverter stop or running.

Retry or under voltage trip is performed during the
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/I\. WARNING

0 If the retry mode is selected, do not approach the inverter unnecessarily. It will be
restarted suddenly after it trips/stops. (Design the inverter so that the safety can be assured
even in such a restart.) Otherwise, bodily injury will result.

NOTE: Since the retry mode is selected, the equipment restarts for trips of overcurrent,
overvoltage, or undervoltage. For undervoltage, 16 retries (17th trip) are
executed. For overcurrent or overvoltage, 3 retries (fourth trip) are executed.

Do not use this function for a case that a fallen substance should be held by the
machine brake when the motor is in the free-run mode.

In the following cases, the equipment may start at the lowest frequency (called O start).

1) When the reclosing standby time (function mode F-22, IPS WAIT) after the
instantaneous power failure is recovered is set to 3 seconds or more

2) When the output frequency is more than 60 Hz
3) When the base frequency is 60 Hz: Driven at 30 Hz or less
When the base frequency is 50 Hz: Driven at 25 Hz or less

4y When the induced voltage of the motor attenuates earlier (for example, a pump or high-
speed gear which causes the motor to decelerate for several seconds or less)

NOTE: The inverter control power holding time may be slightly different depending on
the inverter rating, the load status, remote operator (copy unit) connection status,
and input voltage.

<Time chart for retry mode>

to
10 [ [
Power supply % i | | | | %
5t JENE ¢ . ot 3
Inverter control | ‘ ] ‘ I ‘
power supply - | : \ | : \ ||
Allowable o t2 : 2, R
instantaneous _ == S— Sm—)
ower fallure time ‘ ‘
(data set value) | | o | 22 (IPSWAIT setvalue) ; | Abt 1 sond
== ‘ - lg—

e — = | 1=
Al =—

An instantaneous power failure trip The operation restarts because t2>=t0. The running restarts when a running
(Inst.p-f) occurs because t2>10. command is issued because t2>t1.

t0: Instantaneous power failuretime  t1: Control power holdingtime  t2: F-22 (IPS TIME set value)
when power is turned OFF
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. Commercial power source switching

Data set for commercial power source switching

5 . Set val R d toF t .
% Function code | 9 S n o i CHVEMIENE . Set the terminal model
® 03 Terminal ‘ Terminal
(]
o Extension Function name |Terminal rating plat# Set value .
g function code Cl 3| [inputtermina setings 3 | " = Select the CS terminal.
(@]
a NOTE: Allocate the commercial power source switching input terminal CS to one of the input terminal settings
1t08[(€ 0 tb [C | 7 ). In this example, the terminal CS is allocated to the input terminal sefting 3.
o
8
£2< | Monitor mode - -
BE ‘ F-SET-SELECT TRM ‘ — Set TRM (terminal mode).
20 | F/R-SELECT TRM
%’_-‘é Function mode F-34  |N-TM3 cs | = Selectthe CS terminal,
23
g S | NOTE: Allocate the commercial power source switching input terminal CS to one of the input terminal settings 1
& ; to 8 (IN-TM1 to IN-TM8). In this example, the terminal CS is allocated to the input terminal setti

ng 3.
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-~ Mg~ ‘
W\ 1] 95to RLD ~ @DU—9i° !
—=c o VAV 5o S(L2) T2V [—2 0 !
—To— SHe T3 (T3W [—OTo—— ‘

WY lew AL1d  NOTE 1: When the ELB trips due to a ground-fault, the commercial power
RVYe.6 o RV EALZ— source circuit will not operate. Therefore, when abackup is
CSY¢0 o—1|CS ALO+ necessary, take a commercial power source circuit from the ELBC.
.lem
T NOTE 2: Use wesak current relays for FWY, RVY, and CSY. Separate AC
relays from DC relays. The above sequence is areference drawing
for timing.

57

== Mgl and Mg2 interlocking time
57
a7

-~ Settimeby timer 2C o
@ @; (Thetimels generally set to 1 to 3 seconds. Error may come when the set time is 4 seconds or more.)
OFF
@ ~——— 20 msor more
F-22] IPSWAIT
Inverter running V -
start Running

Connection example diagram and timing for commercial power source switching running
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Appendix 3 Capacitor Life Curve

Ambient o
temperature ( C)

50 -

/ 12 hours Operation/day

40 - bomommmmeo o TTR ;

30 -----mmmpe o s

20 T

0__

10 4 |

-10 |

Capacitor life (year)

* The ambient temperature herein means the temperature around the inverter body.
If the inverter is housed in a panel, the ambient temperature corresponds to the
temperature in the panel.

* Even when the ambient temperature is within the rating, the capacitor life is
shortened if ventilation is impeded due to bad installation conditions or dust.
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Appendix 4 Acceleration/Deceleration Curve Constants

This function can vary the curvature when the acceleration curve pattern (or deceleration curve pat-
tern) is selected to S curve, U curve or RU (reverse U) curve in the function mode (F-06). If the
acceleration curve pattern or deceleration curve pattern is selected, the selected pattern applies to bott
acceleration and deceleration.

The larger number causes a greater curvature.

Curve . .
pattern Acceleration Deceleration
Set Set
freq. freq.
S curve
Accel. time —H!
set Set
freq. ] freq.
[ g
. |
Y, |
7 |
U curve J ;
Ko1 !
/ |
7 |
/4 |
7 |
/ 10 |
/ |
Accel. time —H
set Set
freq. ! freq.
4 |
[ 7 G R
RU / ” i
curve 01, |
4 |
/4 |
/- |
4 |
/4 |
4 |
4 |
v |
4 |
Accel. time —] Decel. time—+I
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TZ-v

No. | Operation conditions Phenomena Improvemenfd™ L‘;%;efg”Dgo”;e;*;%dgsmge?:{?gi& Display, etc.
1 | Trial running of motor | The motor runs unsmoothly, 1. When V/f control or sensor-less vector
only and the revolution fails to increase. control is selected
The motor current pulsates. Function mode
. . . o F-36 12.3 Function mod
2 | Light load, low inertia CARRIER 16.0 kHz[] 8.0 kHz F-36 (P.12-14)
load Decrease the initial value.
3 | Acceleration and ) . 2. When V/f control is selected
deceleration of light Revolution Function mode
load or low inertia load o F-04 12.3 Function mod
CONTROL VC F-04 (P.12-5)
e F-05 .
AUX R1 00.2230 00.323 Fos ooy mod
‘ 0.1seC ‘ OlsecD Increase the initial value. '
[}
Revolution 3. When sensor-less vector control is selected
~— Function mode N
o F-04 NOTE: Select AUT if
CONTROL SLV the automatic
e F-05 tunigg data is
gt AUX DATA NOR used.)
The motor revolution fails to a.AUX J  001.22 kgfhlJ 000.22 kgrA

increase smoothly

Decrease the initial value.
b. AUX Kp 002.00[] 003.00

Increase the initial value.
\_ J

Usea andb solely or combine any af
andb to adjust the motor constant.

Use the second fun
tion for switching
operation of two
motors.

uoneladQ 10j suonnedaid pue uoneiadO I01I0N-NNA G Xipuaddy



eecv

No.

Operation conditions

Phenomena

TE: The setting methods shown below
Improvemeﬁ‘f% apply to DOP and DRW operations.

Display, etc.

Quickly varying load

Load
m

—I—I_I— 0t
Revolution

)

\/_

The motor r_evolution varies wher
the load varies.

When sensor-less vector control is selected

~— Function mode N
e F-04
CONTROL SLV
e F-05
AUX DATA NOR

a.AUX J 00122 kgin[] 003.22 kgrh

Increase the initial value.

b. AUX Kp 002.00[] 001.00
Decrease the initial value.

- J

NOTE: When sensor-less vector is selected, driving of motor at low speed whq
constant is different from the factory settings may cause reverse run.
In this case, measure the motor constant using the automatic tuning m
or reduce the setting value of primary resistor (R1) of the motor.

NOTE: Select AUT if
the automatic
tuning data is
used.)

se

pde




eev

No.

Operation conditions

Phenomena

TE: The setting methods shown below
Improvemeﬁ‘% apply to DOP and DRW operatiof

. Display, etc.

Parallel motor operatio

n Operation cannot be started at
torque, since the inverter does nc
know the load sharing of the

motors.

highWhen sensor-less vector control is selected

)t

Function mode

.« F-04
CONTROL sLvO vC

Reset to V/f control.

Select the motor capacity which is the most appro
mate to the total capacity of the motors used.
(For example, 7.5 kW, 5.5 kW, and 3.7 kW.)

Function mode
Total capacity of the motors: 7.5+ 5.5 + 3.7 = 16.7kW
* F-05
AUX K 022.00 kw O 015.00 kW

Select the most approximate valpe
to the total capacity.

If two or more motors are changed in operation,
select the most approximate value to the motor
capacity.

— Example 1: One 5.5 kW motor is USH
« F-05
AUX K 022.00 kw [J 005.50 kW

Select the most approximate value
N J

Example 2: One 5.5 kW motor is changed into
parallel operation of four 5.5 kW motors— \

Total capacity of the motors: 564 = 22.0 kW

« F-04
AUX K 005.50 kW [0 022.00 kW

Select the most approximate value
N J

Xi-
|'I'he sensor-less vector

12.3 Function modse
F-04 (P.12-5)

control is not applicable
to multi-motor parallel
operation.




Appendix 6 Supplementaly Explanation of the Function Mode

remote operator.

The explanation of the function mode is displayed on the DOP or DRW type of the

As for the operating methods with other remote operators, refer to the corresponding

table of the operator display.

After data is changed, be sure to push dowi
No data is stored in the inverter body.

Change data when the inverter is stopped. (except when the inverter is stopped

) tRER | key.

during trip, and stopped when ON between the reset terminal RS and CM1.)

Select the monitor mode beforehand

In the function mode, the motor cannot be started running.

Function name: Second function setting
Intelligent input terminal [SET]

F-34
(F-00, F-01, F-04, F-05

Function No.
to be set

Function contents

It is possible to run two motors with one inverter by
switching the control circuit terminal [SET]. The
changing of the SET terminal can be executed only
when the inverter is stopped.

|Function which can be set with the second func|tion

[Monitor mode] [Function mode]

1. Output frequency 1. F-00
setting Basic frequency
2. Acceleration and setting
deceleration time 2. F-01
setting (NOTE) Maximum frequency
(Function mode) setting
F-06 3. F-04
Acceleration time Control method
setting 4. F-05
F-07 Motor constant
Deceleration time setting
setting
3. Manual torque boost
setting
NOTE:

When selecting the second function, 2-stage accele
tion and deceleration time setting can not be set an

and deceleration time, select the first function (when
[SET] terminal is OFF).

used. When setting and using the 2-stage acceleraTioa, Setting method of each function

| Setting contents |

1. Setting method 1: Digital operator

Set| | A|inany of the input termina
wlZ] T}

[Setting example]

Set the 2-stage accel. and decel. functigfi of |to

the second function.

-

FUNC FUNC

=
L

u
[

LD

(]
Ll

]
-C

Setting method 2: Remote operator
Set the settings [SET] in any of the input terminals 1
8.

When using the high performance remote operator,
input [8] SET with the ten key.

2. Function changing method

After the input terminal of the setting function cq
and SET are short circuited, the second functio
setting can be started.

When the short cuicuit is recovered, the functio

& returns to the original setting (the first function).

Set same as the normal setting.
When checking the function mode, confirm it wi
the terminal status ON/OFF.

Initial settings

Initial settings which can be set with the second fun
is same as the factory settings.

de

=

=

ction
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Appendix 7 List for display and data read/copy with each operators

(1) Monitor mode Y: Possible
N: Not possible
. Display with Display with Functiohlowitidigitabperator | Data read/copyset
Monitor name —
HOP, HRW DOP, DRW Alterability| No. | Data| HRW| DRw Vvalug
Frequency setting
First setting FS 0.00 Hz FS0000.0 0.0 Hz Y F20.00| Y Y
Second setting| FS 0.00 Hz FS0000.0 0.0 Hz Y FR.00| Y N
Multistage speed setting 1S 0.00 —IIS(()Z())OO.O 0.0Hz Y F2 1 0.00| Y N
7S 0.00 HZ 7S0000.0 0.0Hz
Analog frequency setting ™ 0.00 I—zTM( ; 0.0 0.0 Hz Y F2 1 0.00| N N
A
Jogging frequency setting JG 1.00 —lIG( ; 1.0 0.0Hz Y F2 1 1.00| Y Y
5
Option 1 frequency display| O1 0.00 Hm( ; 0.0 0.0 Hz Y F2/ 000 Y N
*1 6
Option 2 frequency display| 02 0.00 H®2( ; 0.0 0.0Hz Y F2/ 000 Y N
*1 7
Output frequency setting 0.00 Hz FS0000.0 ( )0.0 Hz Y d0.00| — | —
8
Acceleration time setting
First setting AC1 30.00 s ACC1 0030.00 s Y F630.0| Y Y
Second setting| ACL1 30.00s ACC1 0030.00 s Y| -F80.0, Y N
2-step acceleration time setting AC2 15.00 s ACC2 0015.00 s Y F6| 15.0 Y N
Deceleration time setting
First setting DC1 30.00s DEC1 0030.00 s Y F730.0| Y Y
Second setting| DC1 30.00 ®EC1 0030.00 s Y F7/30.0| Y N
2-step deceleration time setting DC2 15.00 s; DEC2 0015.00s Y F715.0| Y N
Motor pole number settingRPM 1:4/RPM 4P ORPM Y A25| 4 Y Y
Motor rpm monitored ORPM| @3 1) Y di | 000 — | —
Converted frequency setting /Hz 1.4Hz 01.0 0.00 Y A47| 1.00 Y Y
Converted frequency monitor 0.00 19 (16) Y d3 0.00 + -+
Output current monitor Im 0.0AImO0.0A 0.0 % Y d2 | 0,000 — | —
Output current rate monitor 0.0% @0 (18) N -+ 4 4
Torque monitor Torque 0% Torque 0% N —+ —_ =+ -
Manual torque boost adjustment
First setting V-Boost 11 V-Boost code<11> Y F8 11
Second setting | V-Boost 11 V-Boost code<11> Y K8 11 Y N
Manual torque boost frequency
adjustment
First setting V-Boost F10.0% V-Boost F 10.0/% N -— -+ N
Second setting | V-Boost F 10.0 % V-Boost F10.0 % N — — Y N
Output voltage gain adjustment V-Gain 100 %] V-Gain 100 % N — | — Y Y
Jogging frequency setting Jogging 1.00 Hz| Jogging 1.00 Hz Y A61|1.00| Y Y
Analog meter adjustment ADJ 172 ADJ 172 Y F10 172 Y N
Terminal input status monitor TERM LLLLLLLLL TERM LLLLLLLLL N — | = = —
Alarm display
First setting WARN # | WARN # N — | — Y N

*1 Represents an indication for commanding frequency from the optional PCB.
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Monitor name Display with Display with Functioowitidigitabperator | Data read/copyset
HOP, HRW DOP, DRW Alterability| No. | Data| HRW| DRW|value
Trip cause factor 1 ERR1 # ERR1 # Y dio -t- N N
Trip frequency 1 ERR1 0.0Hz ERR1 0.0 Hz N - -+ N N
Trip current 1 ERR1 0.0A | ERR1 0.0A Y dio| --- N N
Trip time P-N voltage 1 ERR1 0.0Vdc ERR1 0.0 Vdc Y daeo  --- N N
Integrated count 1 of cause ERR1R OY OD ERR1R 0Y|0D N — |— N N
time running days
Integrated error count ERR COUNTO ERR COUNTO N — — N N
Trip cause 2 ERR2 # ERR2 # Y d1r  --- N N
Trip frequency 2 ERR2 0.0Hz ERR2 0.0 Hz N - - N N
Trip current 2 ERR2 0.0 A| ERR2 0.0A N — — N N
Trip time P-N voltage 2 ERR2 0.0 Vdc ERR2 0.0 Vdc N — N N
Integrated count of error ERR2 R OY 0D ERR2R OY oD N — — N N
time running days
Trip cause 3 ERR3 # ERR3 # Y dig  --4- N N
Trip frequency 3 ERR3 0.0Hz ERR3 0.0 Hz N - -+ N N
Trip current 3 ERR3 0.0 A | ERR3 0.0A N — | — N N
Trip time P-N voltage 3 ERR3 0.0VvVdc ERRS3 0.0 vdc N — + N N
Integrated count of error ERR3 R OY 0D ERR3R OY oD N — — N N
(2) Function mode Y: Possible
N: Not possible
Function mode Display withHOP, HRW /| Display withDOP, DRW|  Functiohiowitruigitabperator | Data read/copys€t
Layer| Data display No. Data display Alterability| No. | Data| HRW| DRwVaiug
Frequen@pmmand 1- | E-SET 1:REM | Monitor | F-SET- Y F9 0 Y Y
SELECTREM
Operatiooommand 2FR 1:REM| Monitor F/R-SELECT Y Y
REM
Parametselection 3PARM 0:REM| F-09 PARAVREM N — — Y Y
Triphistory countclear 2- | 1TCNT 0:CNT| F-38 INITTCNTCNT N — — Y Y
Debugmodedisplayselection DEBG 0:0OFF INITDEBGOFF N — — N N
Digitaloperatorrotatingdirection ODOPE  0:FWD INTDOPERWD Y F4 F Y Y
selection
Resgterformancgelection 4RESET 0:ON INITRESETON Y F86 0 Y Y
Basérequencgetting
Firstsetting 3-1-1 | F-BASE 50Hz | F-00 F-BASE0050Hz Y AGZ 50 Y Y
Secondetting F-BASE 50Hz F-BASE0050Hz Y AG2 50 Y N
Maxfrequencgetting
Firstsetting E-MAX  50Hz | F-01 F-MAX0050Hz Y AB3 50 Y Y
Secondetting EF-MAX  50Hz F-MAX0050Hz Y AG3 50 Y N
Starfrequencgetting 3Fmin  05Hz | F-02 Fmin 0.50Hz Y Ad 0.5¢ Y N
Motorvoltagesetting A-AC 0:200V | F-03 AVRAC200V Y F11 200 Y Y
AVRfunctionON/OFFduring 5A-DEC 0:ON AVRDECON N — — Y Y
deceleration
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Function mode Display withHOP, HRW /| Display withDOP, DRW|  Funciiohlowitruigitabperator | Data read/copyS€t
Layer Data display No. Data display Alterability| No. | Data| HRW| DRW valu€

Contromethod

Firstsetting 3-1-1| BIODE 0:VC F-04 CONTRONC Y AO 0 Y Y

Secondetting ®MODE 0:VC CONTROWC Y AO 0 Y N
Autotuning setting 3-1-2 AUTO O:NOR | F-05 AUXAUTONOR Y A97 0 Y N
Motordataselection

Firstsetting DATA 0:NOR AUXDATANOR Y A98 0 Y N

Secondetting DATA 0:NOR AUXDATANOR Y A98 0 Y N
Motorcapacitgelection

Firstsetting 316:5.50kW AUXKO0050kwW Y Al 5.50 Y Y

Secondetting 3K6:5.50kwW AUXK0050kwW Y Al 5.50 Y N
Motorpolenumberselection

Firstsetting 4P 1:4P AUXP 4P Y A2 04 Y Y

Secondetting 4P 1:4P AUXP 4P Y A2 04 Y N
Motor constantR1 setting

Firstsetting 5R1 0.251 AUXR1 0.0251 N — — Y Y

Secondetting 5R1 0.251 AUXR1 0.0251 N — — Y N
Motor constant R2 setting

Firstsetting 6R2 0.194 AUXR2 0.0194 N — — Y Y

Secondetting 6R2 0.194 AUXR2 0.0194 N — — Y N
Motor constantL setting

Firstsetting 7L 3.29mH AUX L 003.29 mH N — — Y Y

Secondetting 7L 3.29mH AUX 'L 003.29 mH N — — Y N
Motor constantM setting

Firstsetting 8M 30.90 mH AUX M 030.90 mH N — — Y Y

Secondetting 8M 30.90 mH AUX M 030.90 mH N — — N
Motor constant J setting

Firstsetting 9J 0.44 AUX J 000.44 kgrA N — — Y Y

Secondetting 9J 0.44 AUX J 000.44 kgrA N — — Y N
Motor constantKpsetting

Firstsetting aKp 2.00 AUXKp 2.00 Y A3 2.00 Y Y

Secondetting akKp 2.00 AUXKp 2.00 Y A3 2.00 Y N
Motor constant Tisetting

Firstsetting bTi 100ms AUXTi00100ms N — — Y Y

Secondetting bTi 100ms AUXTi00100 ms N — — Y N
Motor constantKppsetting

Firstsetting cKpp 1.00 AUXKpp001.00 N — — Y Y

Secondetting cKpp 1.00 AUXKpp001.00 N — — Y N
Carriefrequencgetting 3-1-3| 1CARRY 16.0kHz F-36 CARRIER 16.0 kHz Y A10 | 16.0 Y Y
Acceleratiotimesetting

Firstsetting 3-2-1| 1A1 30.00s| F-06 ACC1 0030.00s Y F6 30.0 Y Y

Secondetting 1A1 30.00s ACC1 0030.00s Y F6 30, Y N
2-stecceleratiogetting 2A2 15.00s ACC2 0015.003 Y F6 15, Y N
Acceleration time curve pattern setting 3LINE OL ACCLINE L N — — Y Y
Acceleration/decelerationve LAN 2 ACCGAIN 02 N F7 30.0 Y Y
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Function mode Display withHOP, HRW/| Display withDOP, DRW|  Functiohowitdigitabperator | Data read/copiset
Layer Data display No. Data displayAlterability| No. | Data| HRW DRWvalue

Deceleratiotimesetting

Firstsetting 3-2-2| 1D1 30.00s| F-07 DEC1 0030.00s Y F7 30.0 Y Y

Secondetting 1D1 30.00s DEC 1 0030.005 Y F7 30.0 N
2-stepdecelerationtimesetting 2D2 15.00 DEC2 0015.00s F7 15.0 Y N
Deceleration time curve pattern selecti 3LINE OL DECLINE L N — — Y Y
Acceleration/decelerationve HAN 2 DECGAIN 02 N — — Y Y
constargelection
Acceleration time stop frequency setting3-3-1 | 1F 0.0Hz F-08 FspF 0000.0Hz N — —t Y Y
Accelerationtime stoptime setting TRME 0.0s FspTIME00.0s N — — Y Y
Multi-stepspeed/procestepping 3-3-2 F-10
selection
Operatiomodeselection MODE 0:NOR RUN MODE NOR Y A59 0 Y N
Freerunstop 2FRS 1.ZST RUNFRS ZST Y A4 oL
1stspeed of Multistage speed 3-3-3 1S1 0.00Hz | F-11 | SPD10000.00Hz Y Al2 0.0 Y N
2ndspeed of Multistage speed 2S2  0.00Hz SPD20000.00 Hz Y Al13 0.0 Y N
3rdspeedof Multistage speed 3S3  0.00Hz SPD 30000.00 Hz Y Al4 0.0 Y N
4th-7thspeed of Multistage speed 4S4  0.00Hz SPD 40000.00 Hz Y F2 0.0 Y N

to to
7S7 0.00Hz SPD 70000.00 Hz

DCbrakingselection 341 1SwW 0:0FF F-20 DCBSWOFF N — — Y Y
DCbrakingtypeselection KIND 1:LVL DCBKINDLVL N — — Y Y
DCbrakingfrequencyselection 3F  05Hz DCBF0000.5Hz — — Y Y
DCbrakingpowerselection V4STA 0 DCBV-STA00 N — — Y Y
(startindime)
DCbrakingpowerselection VESTP 0 DCBV-STP00 N — — Y Y
(stoppindime)
DCbrakingtime selection \BSTA 0.0s DCB V-STA000.05 N — — Y Y
(startindime)
DCbrakingtime selection TISTP 0.0s DCBT-STP000.0s N — — Y Y
(stoppindime)
DC braking output OFF time adjustment 8STOP-T0.00s DCB STOP-T0.00[s N — — Y Y
Regeneratidorakingetting 3-4-2| 1%ED 15% F21 | BRD-%ED 001.5% Y A38 15 Y Y
Electronithermatharacteristics
selection

Firstsetting 3-5-1 CHAR 1:SUB | F23 E-THM CHAR SUE Y A24 1 Y Y

Secondetting 1CHAR 1:SUB E-THM CHAR SUE Y A24 1 Y N
Electronicthermallevelsetting

Firstsetting PEVEL 100% E-THM LEVEL 100% Y A23 | 100 Y Y

Secondetting 2EVEL 100% E-THM LEVEL 100% Y A23 100 Y N
Electronithermatharacteristics 3A1 158A E-THM A1158A N — — Y N
freesetting(currentvalue 1)
Electronithermatharacteristics 4F1 OHz E-THM F10000Hz N — — Y N
freesetting(frequencyl)
Electronithermatharacteristics 5A2  158A E-THM A2158A N — — Y N
freesetting(currentvalue 2)
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Function mode Display withHOP, HRW/| Display withDOP, DRW/|  FunctioNowithdigitabperator | Data read/copyset
Layer Data display No. Data display|Alterability| No. | Data| HRW| DRWvalu€

Electronithermatharacteristics 351 6F2 OHz | F-23 E-THM F2 0000 Hz N — — Y N
freesetting(frequency?2)
Electronithermatharacteristics TA3  240A E-THMA324.0A N — — Y N
freesetting (currentvalue 3)
Electronithermatharacteristics 8F3 73Hz E-THM F3 0073 Hz N — — Y N
freesetting(frequency3)
Overloadlimitlevelsetting 3-5-2 LEVEL 125% F-24 OLOAD LEVEL 125% N — — Y Y
Overloadlimitconstantsetting CDNST1.0 OLOAD CONST01.0 N — — Y Y
Overloadlimitselectionduring 3ACC  1.ON OLOADACCON N — — Y Y
acceleration
Frequencylowerlimitersetting 3-5-3 1LIML 0.0Hz F-26 LIMIT L 0000.0 Hz Y A5 0.0 Y Y
Frequencyupperlimitersetting LMH 0.0Hz LIMIT H 0000.0 Hz Y A6 0.0 Y Y
Jumpfrequency(1) 3F1 0.0Hz JUMP F10000.0Hz Y A7 0.0 Y Y
Jumpfrequency(2) 4F2 0.0Hz JUMP F20000.0Hz Y A8 0.0 Y Y
Jumpfrequency(3) 5F3 0.0Hz JUMP F30000.0Hz Y A9 0.0 Y Y
Jumpfrequencywidthsetting W4DTH 0.5Hz JUMPW 0.5Hz N — — Y Y
Allowableinstantaneolisne 3-5-4| TIME 1.0s F-22 IPSTIME1.0s N — — Y Y
Reclosing stand-by after instantaneou 2WAIT 10s IPSWAIT001.0s N — — Y Y
powefailurerecovered
Instantaneoymwefailurerestart POWR 0:ALM IPSPOWRALM Y A34 0 Y Y
selection
Tripselectionduring stopatunder TRIP  1.0FF IPSTRIPOFF N — — Y Y
voltage
Max{frequencgelection 3-5-5| WAXF 0:120Hz F-30 F-MAX-L120Hz Y A64 | 120 Y Y
Softwaréockselection 3LOCK 1:MD1 | F-25 S-LOCKID1 N — — Y Y
STOPkeyvalidityselection SOP 1.ON F-28 STOP-SIN N — — Y Y
Runninglirectiorselection 4FIR 2:FRE | F-29 FIRSWFRE N — — Y Y
Reversaurprevention PREV  0:0FF FIRPREVOFF N — — Y Y
Reducedvoltage softstartsetting 6RVS 6 FIRRVS6 Y A58 6 Y N
Analoginputvoltageselection 361 1V 1:10 | F-31 INANA1OV Y A48 1 Y Y
Externalfrequencystartsetting 2EXS 0.0Hz IN EXS 0000.0 Hz Y A26 0.0 Y Y
Externalfrequencyendsetting 3EXE 0.0Hz IN EXE 0000.0 Hz Y A27 0.0 Y N
Externalfrequencystartratesetting EX¥s 0% INEX%S 000% N — — Y N
Externalfrequencyendratesetting EX®E 100% INEX%E 100% N — — Y N
Externalfrequencystartpointsetting LB/EL OHz INLEVELOHz N — — Y Y
Frequenogommandampling F-SAMP8 INF-SAMP8 Y All 8 Y N
frequencgetting
Arrival signal output patternselection | 3-6-2 | 1PTN 0:CST | F-32 ARVPTNCST Y A49 0 Y Y
Arrival frequency setting for acceleratig 2ACC  0.0Hz ARVACCO0.0Hz Y A39 0 Y Y
Arrival frequency setting for deceleratic 3DEC  0.0Hz ARVDECO0.0Hz Y A40 Y Y
Overtorque signalrate for plustorque 4V 100% F-33 0V-TRQV100% N — — Y N
Overtorque signal rate for minus torqu 5R 100% OV-TRQR100% N — — Y N
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Function mode Display withHOP, HRW/| Display withDOP, DRW/|  FunctioNowitdigitabperator | Data read/copget
Layer Data display No. Data displayAlterability| No. | Data| HRW| DRWvalug

Inputterminal 1 setting 3-6-3 111 18:RS| F-34 IN-TM1RS Y co 18 Y N
Inputterminal 2 setting 21-2 16:AT IN-TM2AT Y C1 16 Y N
Inputterminal 3setting 31-3 5:JG IN-TM3JG Y Cc2 5 Y N
Inputterminal 4 setting 41-4 11:FRS IN-TM4FRS Y Cc3 11 Y N
Inputterminal 5 setting 51-5 9:CH1 IN-TM5CH1 Y C4 9 Y N
Inputterminal 6 setting 61-6 2:CF2 IN-TM6CF2 Y C5 2 Y N
Inputterminal 7 setting 717 1.CF1 IN-TM7CF1 Y c6 1 Y N
Inputterminal 8 setting 81-8 0:REV IN-TM8REV Y c7 0 Y N
Inputterminal 1 NO/NC setting 9l-0C1 0:NO IN-TMO/C-1NQ Y C2 00 Y N
Inputterminal2 NO/NC setting C2 0:NO IN-TMO/C-2NO Y N
Inputterminal 3SNO/NC setting bl-OC3 0:NO IN-TMO/C-3NC Y N
Inputterminal 4 NO/NC setting [©C4 0:NO IN-TMO/C-ANO Y N
Outputterminal 11 setting do-1 0:FAL OUT-TM1FAl Y C10 0 Y N
Outputterminal 12 setting e0-2 1:RUN OUT-TM2RUN Y C11 1 Y N
AlarmoutputNO/NC setting OFOCA 1:NC OUT-TM 0/C-A NG Y c21 04 Y N
Outputterminal 11 NO/NC setting g0-0C1 0:NO OUT-TM 0/C-1 NO Y N
Outputterminal 12NO/NC setting h0-OC2 0:NO OUT-TM 0/C-2 NO Y N
Monitorsignalselection 3-6-4 1SEL 0:A-F| F-37 MONITOR\-F Y Ad4 0 Y Y
HostoperationatOP1error 41 10P1 1:STPF-47 OP-ERRZTP N — — Y N
HostoperationatOP2error 20P2 1.STR OP-ERR2 N — — Y N
Encodepulsenumbersetting 4-2 ENC-P 1024pls| F-39 OPP 01024 pulse N — — Y N
Controlmodeselection NODE 0:ASR OPMODEASR N — — Y N
Ro-tooptionselection RO-TO 0:0FF OP-RO-TQFF Y A99 0 Y Y
Stop position setting switch 4-3 1POS 0:IN | F-40 ORPOSIN N — — Y Y
Stop position setting 2P Opls ORP 00000 pulse — Y N
Speedetting 3FC 5.0Hz ORFC0005.0Hz N — — Y N
Directiorsetting 0:FWD NFWD N — — Y Y
Completionrangesetting S5LIMIT  5pls ORL 0005 pulse - -+ N
Completiondelaytime setting 6TW 0.0ms ORTWO00.0ms N — — Y N
Electronic gear setting position selection4-4 | 1IEGRP  0:FB F-41 POEGRPFB N — — Y Y
Numeratorofelectronicgearratio 2EGR-N 1 POEGR-N00001 — Y N
Denominatorofelectronicgearratio 3EGR-D 1 POEGR-D00001 — Y N
Feedorwardyain 0.00 000.00 N — — Y N
Positionloopgain 5G 0.50rad PO G 000.50rad/s N — — Y N
Torquelimitersettingselection 45 1LIMIT O0:IN | F-42 TRQLIMITIN N — — Y N
Plustorque limiter setting 2FWD 150% TRQFWD 150% N — — Y N
Minustorque limiter setting 3REV 150% TRQREV150% N — — Y N
PIDtargetvalue settingmethod 46 I-SEL  O:IN F-43 PIDN-SELIN Y A95 0 Y Y
selection
PIDtargetvaluesetting 2LVL  0.00% PIDLVL000.0% Y A9 | 000 Y N
P gainsetting 3P 10 PIDP 1.0 Y A90 1.0 Y N
| gain setting 41 10s PIDI 1.00s Y A9l 10 Y N
D gain setting 5D 10.0 PIDD 0100.0 Y A92 0.0 Y N
PIDselection 6/0DE 0:MDO PIDMODEMDO Y A94 0 Y N
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Function mode Display withHOP, HRW | Display withDOP, DRW/|  Functiohlowitrdigitabperator | Data read/copiget
Layer Data display No. Data display|Alterability| No. | Data| HRW| DRwvalug

Transmissiospeedelection 4-7 | BAUD 1:600 bps F-46 COM BAUD 0600 bps N — — Y N
Statiomumbeselection 2NUMBER 1 COM NUMBER 01 N — — Y N
Bitlengthselection BENGTH 0:8 COMLENGTHS N — — Y Y
ParityON/OFFselection 4PAR-1 1:0ON COMPAR-SEL10ON N — — Y Y
Odd/eveparityselection PAR-2 0:EVN COM PAR-SEL2 EWN N — — Y Y
Stop bitlength selection $TOPBIT 0:2 COMSTOPBIT2 N — — Y Y
Relay outputterminal RYAsignal 4-8 1RYA  3:RUNF-48 RELAY RYARUN N — — Y N
selection
Relay outputterminal RYB signal 2RYB  0:CST RELAYRYBCST N — — Y N
selection
Relay outputterminal RYC signal 3RYC QrQQ RELAYRYQOTQ N — — Y N
selection
Extensionfunctionsetting Setting onlyfor digital operator Y F14  AO N N
Voltageeommanddjustment Setting onlyfor digital operator Y A8D N N
Currentommaneddjustment Setting onlyfor digital operator Y A8L N N
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Appendix 8 PID Function

1. Function

The PID (Proportional, Integral, Differential) control functions can apply to controlling of the
air (water) amount of a fan pump, etc., as well as controlling of pressure within a fixed value.

Set the reference signal according to the frequency setting method or the internal level.

Set the feed-back signal according to the analog voltage input (0 to 5V or 0 to 10V) or analog
current input (4 to 20 mA).

[Wiring Sketch]
Load (Fan Pump, etc.)

Oto 10V Reference, O
Oto5V \ e
410 20 mA 3300 ———

or Internal level
0 to 200% > Q Sensor
Transducer
Feed-back Signal (0to5V,0t0 10V, 4to 20 mA)
2. PID Gain

If the response is not stabilized in a PID control operation, adjust the gains as follows according
to the symptom of the inverter.

* The change of controlled variable is slow even when the target value is changed.
— Increase the P gain.

» The change of controlled variable is fast, but not stable.
— Decrease the P gain.

» Itis difficult to make the target value match with the controlled variable.
— Decrease the | gain.

» Both the target value an the controlled variable are not stable. They match after oscillation.
— Increase the | gain.

* The response is slow even when the P gain is increased.
— Increase the D gain.

» The response is not stabilized due to oscillation even when the P gain is increased.
— Decrease the D gain.
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3. Data Setting Method

(1) Digital operator

Referto[A|9 0| |A]9 1| [A]9 2] |A]9 4| [A]|9 5] |A]9 6] of the extended funciton
mode contents (pages 7-26 and 7-27).

(2) Remote operator

Settingitem  Setting range
PID IN-SEL| IN The PID LVL set value is assumed as the target value.
OUT | The target value depends on the frequency setting method.
F|4 3| PID LVL 0 to 200%
PID P 0t0 5.0
PID | O0to 15.0
PID D 0to 100.0
PID MODE | MDO | Built-in PID control OFF
MD1 | An analog current input is used as the feed-back signal.
MD2 | An analog voltage input is used as the feed-back signal.
MD3 | An analog current input is used as the feed-back signal.
| gain x 10.
MD4 | An analog voltage input is used as the feed-back signal.
| gain x 10.
Notes: < If the target value signal is to be entered to an external terminal, the signal

should not be assigned to the terminal used by the feed-back signal input. If

assigned, no PID operation is possible.

* The [PID LVL] value (0 to 200%) corresponds to O to 10V of analog voltage
input. In other words, if the target value input of 5V is converted to an inter-

nal level, set 100% for the [PID LVL].

* If target values are to be entered with current (OI-L input), turn on the AT
terminal.

A-33



