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Important Application Notes

In general, proper installation and software programming can solve majority of
the VFD problems. Before you assume that you have a faulty or bad VFD, please
check the following mechanical and electrical conditions:

Make sure that all electrical connections are tight. They may get loose during shipment or
during operation,due to vibration. They can cause poar electrical connection and may cause
“Hot Spot” result in failures after power up.

Make sure that VFD and all the electrical connections are free of debiris.

Make sure that the VFD rated output current is greater than the motor FLA. VFDs are
current rated device, not a horsepower rated. Some older motor may have higher than
typical FLA that may exceed VFD rating.

Make sure that s:upply voltage, VFD rated voltage and motor voltage match.

Make sure that no power factor correction capacitors are installed between the VFD and the
motor. It will damage the VFD if not removed.

Make sure that no power factor correction capacitors are installed within 100m (300ft) of
input to the VFD without a line reactor. They may cause nuisance overvoltage trips.

Make sure that VFD is installed with ambient temperature no greater than 40°C (104°F). VFD
must be de-rated. There must be at least 10cm (4in) of free space around the VFD for
cooling. If the VFD is installed in a cabinet, there must be ample amount of space
surrounding to ensure proper cooling.

Make sure that VFD is installed with humidity level within 10~90% non-condensing.

Make sure that the motor and the load rotate freely. Check for bad bearings, correct belt
tension, belt alignment, and/or shaft alignment.

For 460Vac or575Vac installations, make sure that the motorspecification for the cable
length and carrier frequency limitations are okay. A load reactor or a output filter can be
installed if necessary.

SN\
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HITACHI VARIABLE FREQUENCY DRIVE
COMMON PROBLEMS

ProBLEM: The VED keypad display does not light up

SOLUTION
Check the input voltage at L1, L2, and L3 terminals. It should be within the VFD nameplate
information.

Check the DC bus voltage at P and N terminals. It should be approximately 1.4 times the
input voltage.

208Vac = 294vdc

460Vac = 650Vdc

575vdc = 800Vdc
If there is no voltage, input rectifier is damaged and the unit must be repaired.

Check the connection between the keypad, the control board and the power supply beard.

PROBLEM: The VED does not run the motor (no output)

Software parameters J100 J300 L1 100 L300P & $J300
Frequency set F2 F2 FO1 FOD1
Freq. Reference Source F9 Fo A01 AOQ1
Run Command Source F9 F9 A02 A002

The VFD must have a Frequency Reference set from the keypad, via terminal {Q-10V¥dc or 4-
20mA), potentiometer (if equipped), or preset speeds.
The VFD must have a Run Command from its keypad (RUN key) or via terminal.

SOLUTIONS

Make sure that the VFD is not tripped on an error. If it is, press “Stop/Reset” key once to
clear the trip. It is recommended to investigate the cause of error prior to running the VFD.

« Check what the Frequency Reference Source is set to. Unless the VFD is a stand-alone unit,
it should be set to ‘Terminal”.

« Check what the Run Command Source is set to. Unless the VFD is a stand-alone unit, it
should be set to “Terminal”.

. Insome application, FRS (Free-Run-Stop, Coast-to-Stop) is set to one of the input terminal of
the VFD. Clear the condition that enables FRS.



Some VFD systems have interlocks that have to be cleared. Check your system diagram for
details.

Some VFD systems have time delay to commence running. Check your system diagram or
system operation guide for details.

PrROBLEM: The VFD does not reach the maximum speed (60Hz)

f

Software parameters 1100 2300 L100 & S]100  L300P & $J300
Maximum speed limit A05 A05 A61 A061

0 end na na Al2 AD12

Ol end na na Al2 Al02
SOLUTION

Check the maximum speed limit is set to 60Hz or OHz (Hitachi factory default).
Check the 0 end and QI end are set to 60Hz or OHz (Hitachi factory default). <if applicable>

Check to sure that the motor is not overloaded. If it is, the VFD may be operating in current
limit condition.

Check if the VFD is receiving full-speed reference of 10Vdc or 20maA. If not, see solutions for
noise problems.

Check if the motor nameplate voltage is within the VFD nameplate. If the motor is a dual-
voltage motor, make sure that it is wired to correct voltage.

Check if the wiring is okay. It may be operating in a single-phase condition. Make sure that
wires are not knicked or cut during installation. Even the motor is checked and is running
fine in bypass mode (across-the-line); the VFD may see a ground fault or over-current
condition.

PROBLEM: The VED trips during Acceleration

Sofhvare parameters J100 1300 L100 & SJ100  L300P & SJ300
Acceleration time F6 F6 FO2 F002

Motor receiving voltage F11 F11 A82 AQ82

Electronic overload level A23 A23 b12 b012

Manual torque boost F8 F8 A42 AD42

DC brake enable na ’: na A051

DC brake power (start) na na AO057

DC brake time (start) na * na A058

* requires DOP, DRW, HOP or HRW high performance keypads or DOP Plus software



Error codes 1100 1300 L100 & SJ100  L300P & S3300 |
CC during acceleration E3 E03 & E33 EO3 E03 & E30
Overload E5 EOS E05 E05

If a large inertia load is accelerate in short period of time, the motor may require more current
than what the VFD can supply. In this condition, the VFD trips on either overcurrent or overload
depending on severity. In some cases, the VFD may have problems starting with spinning motor.

SOLUTION

» Increase the Acceleration time. Longer acceleration lowers the load on the VFD and the
motor; which reduces heat generation. Also, it &ends the life of bells if equipped.

« Check if the motor and the load can be rotated freely. Bad bearings, tight and misaligned
belts will cause excessive resistance. Foreign object may impede the operation. These can
cause overcurrent condition and must be rectified immediately.

» Make sure that the motor nameplate voltage matches the VFD. Incorrect voltage can cause
overcurrent condition and must be rectified immediately.

=« Make sure that the Motor Receiving Voltage setting matches the motor nameplate voltage.
Setting this parameter lower than the nameplate may cause the motor to stall. For 208V
motor, choose 215V setting.

Check if the thermal overload level is set correctly. If it is, increase the acceleration time,,
and/or check the motor load.

¢ Check the Manual torque boost setting. You may have to increase or decrease depending on
the situation. If the motor does not turn over 10Hz, increase the setting. If the motor turns,
decrease the setting.

¢ If the motor and the load are spinning and the VFD is having a problem starting, wait until

slow down or DC injection braking at start (not available on 3100, L100 and S1100 series)
may be introduced to slow it down.

PROBLEM: The VFD trips during Deceleration

Software parameters J100 31300 L100 & SJ100  L300P &
Deceleration time F7 F7 F03 FOO03

Error codes 3100 1300 L1 1 L300P & SJ300 |
Overvoltage E7 EO7 EO7 EO7

Dynamic brake overload E6 E06 EO6* E06

OC during deceleration E2 E02 & E32 EQ2 E02 & E30

If a large inertia load is decelerated in short time, it will regenerate energy and acts as a
generator. This will increase the BC bus voltage of the VFD and may cause DC bus overvoltage
trip.



SOLUTION
Increase the Deceleration time. Longer deceleration lowers the load on the VFD and can
increase the life of its components.

If rapid deceleration is required, a dynamic braking unit may be used. Contact your supplier
for details.

NOTE: *“Dynamic Brake Overload” error may appear if the DC bus voltage level is lower than
“Overvoltage” trip level and the condition lasts for extended period of time. This voltage
level is only slightly lower than the overvoltage trip level and must be rectified to
eliminate nuisance trips.

PROBLEM: VFED current readout does not match the clamp on meter values

Software parameters J100 J300 L100 & S310 L300P & $J300 |
Output current F1 do02 do2 dooz2
Output voltage na na na do13

Due to non-sinusoidal (PWM) output waveform and the harmonic content, many Fluke, Amprobe
or other digital meter display erratic values. To obtain accurate readings, a True RMS or analog
meter can be used. The VFD readings display an average of all three phases and are fairly
accurate.

NOTE: Due to the current measurement and the calculation method used within the VFD

processor, L100 and $1100 series VFD may show higher current than normal under SO%
full load of the VFD.

PROBLEM: Return Fan VFD trips on Overvoltaae under constant speed

Under certain control scenarios, the supply fan demands more airflow from the return fan can
supply at, certain speed. This can cause the return fan to spin faster than what the VFD
outputting to fun and causes regeneration of energy back to the VFD. Extended operation in this
condition will cause the DC bus voltage to increase and will trip on overvoltage.

SOLUTION
In general, the supply and the return fans should be operating within 20Hz of each other.

Start both fans at same time and at same acceleration and deceleration time.

Install Dynamic Brake Unit if fan operating speeds cannot be within 20Hz
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PROBLEM: The frequency reference signal gets “pulled down”

A frequency reference signal (0-10Vdc or 4-20mA) can get noise induced. This may ‘pull down”
the signal to give erratic speed reference.

Solutions

Install shielded cable for all analog signal lines. Shield of the wire must be ground at the
common at one side only. Try both ends once at a time because depending on installation,
grounding the shield at the source or receiving end may show different results.

Keep analog signal lines away from 120Vac and power (208, 230, 460 or 575Vac) lines.
They can induce noise to analog signal lines. Keep at least 10c¢m (4in) away if installed
parallel to those lines. If lines must be crossed, keep a right angle as much as possible. In
some installation, can induce more than 200Vac on the signal line if two lines are installed
parallel to each other.

Install a 0.1uF capacitor between the positive and negative of the signal terminals.
Depending on installation, it may yield best result if installed at the source, at the receiving
end or at both ends.

Install small inductor in line with analog signal lines. Depending on installation, it may yield
batter result if installed in positive line, in common line or in both lines.

NOTE: Installation of both a capacitor and an inductor may cause to resonate and may worsen
the condition.

PROBLEM: Others

There many other problems you may experience. In ordered to assist you better, please record
all the error codes, values, time of error occurred or any other information that may cause the
problem.
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. MGI = Hitachi VED Svstem Commissioning M anual

To properly commission the MGI - Hitachi VFD System, you will require following
items:

o Quality tools

« Digital multimeter capable to measure up to 1000Vac and dc

o Clamp-on ammeter

o Megger
e 0-10Vdcand4-20mA signal generator

Following items are optional :

o DOP or DRW keypad with adapter for L100 and L300Plus
o DOP Plus PC software

Please use the MGI + Hitachi VFD System Commissioning Report sheet. To provide
better service and fof warranty purpose, please complete and return the sheet for each
VFD unit commissioned to the MGI Service Department.

’ PRE-POWER-UP CHECKS

Record the nameplate information. Be sure that the VFD full load current capacity is
greater than the motor rating.

Contact information

« Your company name and the service technician who commissioned the VFD.
o Customer’s name

o Project site information

Nameplate infor mation

« VFD system nameplate data, tag name, location, application, etc
o VFD nameplate data
« Motor nameplate data



. Following installation conditions must be met unless the system is designed for such
conditions:

Environment

Ambient temperature is within -10°C ~ 40°C (14°F ~ 104°F).
Humidity is within 20% ~ 90%, non-condensing.

* Adequate ventilation, no corrosive or dusty environment.
Protection against water source. (i.e. sprinkler, pipes, vent holes)

« Tidiness of the unit, no loose wire, metal or any foreign objects inside.

Power supply, Wirine & Motor

A line reactor isrequired if:
9 ThekVA rating of the supply transformer is greater than 10 times the
kVA rating of the VFD.
9 Supply transformer is greater than 500kVA.
9 The supply voltage is 575Vac.
o Completion of field wiring. Check for their size, termination and installation
method.
3 . Check électrical connections, mounting bolts, nuts and screws. They may
. become |oose during shipping.
. Check for the proper grounding.
o The motor should be meggered.
Determine the application of the motor, constant torque or variable torque.
A load reactor and/or filter isrequired if:
9 575Vac application.
9 460V ac application with cable longer than 50ft.
9 Load reactor may not be necessary if inverter duty motor is used.
Check with motor specification.
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POWERED CHECKS

Power Suppl

Without applying the power to the VFD, measure the line voltages:
o LI1-L2
. LI-L3
L2-L3
They should be within 3% of each other and 10% of the VFD nameplate rating.

If the line voltage is withir the VFD rating, apply the power to the VFD. Measure the
line voltages again and record the readings. Measure the DC bus voltage across P(+) and
N(-) terminals.

Softwar e Programming

Check and program all necessary software parameters such as acceleration & deceleration
time, application (constant & variable torque), carrier frequency, motor voltage, and
thermal overload level. Incorrect software programming may result in equipment
malfunction or damage. Record any changes to the software for future reference.

Motor R ion

Check if the system can be operated at full speed. In some systems, full speed operations
require special procedures, otherwise damages to other equipment may occur.

Check the direction of motor rotation in both the VFD and the BY PASS mode. Record

the Free Run Stop (Coast-to-stop) time. If the rotation isincorrect follow the procedure
below:

Rotation isfinein the VFD | Rotation isreversein the
mode VFD mode
Rotation is fine in the No wiring changes required Swap two phases at both
Bypass mode input and output of the unit.
Rotation isreversein Swap two phases at the Swap two phases at the
the Bypass mode input of the unit. output of the unit.

Motor Current

Check the motor current in both the VFD and the BY PASS operation. Depending on the
digital clamp on ammeter, readings may not be accurate in the VFD operation due to
frequency content of the output waveform. Use the VFD current monitor display. Other
than the inrush current, the motor should not draw more than its FLA rating.
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. Input and Output Signals

Check both the input and the output signals for correct and accurate operation,
o Check the accuracy of 0-10Vdc or 4-20mA speed reference input.
e Run command.

o Customer interlock.

o Preset speed, if required.

o Check the accuracy of 0-10Vdc or 4-20mA feedback.
« RUN status feedback.

o AT SPEED status feedback.

o FAULT status feedback.

o VFD mode status feedback.

« BYPASS mode status feedback.

erator_swi ' ipht
Check all operator switches and indicator lights for correct operation,
Commissioning Wrap-up

To complete the commissioning of the VFD system, check the following:
. Software parameter setting is recorded.

o VFD manual in the enclosure pocket.

o VFD system wiring diagram in the system.

« Instruction manuals for other devices are in the enclosure pocket.

« Record any other changes made to the system.

o Complete the MGI VFD System Commissioning Report.

Y ou must send the MGI VFD System Commissioning Report and the VFD parameter
# sheetto MGI to register the warranty extension.
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Thank you for purchasing MGI Integrated VFD System with Hand-Off-Auto Option. This
operation manual guides you through basic operation of this package.

- Note - MGI Integrated VFD Systems are custom built for your specific needs. Your unit
may have additional features not mentioned in this manual.

M odes of operation

This unit is equipped with Hand-Off-Auto selector switch. This switch enables you to
select the source of operation commands such as RUN and FREQUENCY commands.

Operation of the VFD in “HAND” mode

The “HAND” mode is sometime referred to as “LOCAL” mode. In this mode,
both the “Run Command” and the “ Frequency Reference” are provided the
controls on the VFD package. It is commonly used if your building management
system is not functioning but you would like to operate the equipment manually.
The “Run Command” is initiated as soon as you select the “HAND-OFF-AUTO”
operator to “HAND” position and the Speed Pot can be used to set the desired
Speed.

Operation of the VFD in “OFF” mode
In this mode, the VFD will be powered but no operation will be performed. This
mode is used when software programming of the VFD is required.

Operation of the VFD in “AUTO” mode

The ““AUTO” mode is sometime referred to as “REMOTE” mode. In this mode,
both the “Run Command” and the “Freguency Reference’ is provided by the
building management system. Normally, this is the setting you would select and
the building management system will take care the rest for you.
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Inteorated VED Svstem with HOA Ontion Troubleshootine Guide

This section guides you to troubleshoot the MGI Integrated VFD System with HOA
Option.

To troubleshoot the VFD unit itself, please refer to the VFD troubleshooting manuals for
each VFD modé types.

T WARNING !

Some troubleshooting procedures require the system to be powered and its door to be
opened to perform the test. There are multiple circuits that may be powered at any given
time. Follow standard safety procedures to prevent any damage to the equipment or
personal injuries.
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When the motor_does not ooer ate

Motor does not operate

VFD powered?

H-O-A switch in
HAND or
AUTO?

VFD FAULT
light on?

EXT. FAULT
light on?

Continued to next page

Disconnect
turned on?

Tum the disconnect on.

Are the power
fuses blown?

Repiacc the blown
power fuses.

Check the VFD.

Select it to HAND or
AUTO.

Rectify the problem and
reset the VFD,

Rectify the external
fault. EX0 and EX1
must be open.

Tum the speed pot up.
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Continued from previous page J

Control type
“AUTO™ light
on?

Speed reference
signat ok?

Is terminal 7

Check signal wiring.
Also check the Bypass
medule.

and 8 closed?

Close terminal 7 and 8.
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[ ntegr VED with Bvpass Qpti n ion M

Thank you for purchasing MGI Integrated VFD System with Bypass Option. This

operation manual guides you through basic operations of this package.

-Note-  MGI Integrated VFD Systems are custom built for your specific needs. Y our
unit may have additional features not mentioned in this manual.

SELECTOR SWITCHES

VFD ~ OFF — BYPASS selector switch
This switch enables you to select one of following operations:

I. VFD position: Enables variable speed operation of the motor using the VFD. Normally,
this is the mode you would select to operate this unit.

2. OFF position: No motor operation in this position. This mode used when you want to
power down the motor.

3. BYPASS position: Across-the-line (full speed) operation for the motor and no variable speed
regulation. This mode is used when the VFD is not functioning but you
would like to operate the motor.

HAND - OFF- AUTO sdector switch

This switch enables you to select the source of operation commands such as RUN and
FREQUENCY commands. This switch enables you to select one following operations:

1. HAND postion: Sometime referred as LOCAL mode. The motor operations are
performed manualy.

2. OFF position: No operation in this position,

3. AUTO pogtion:  Sometime referred as REMOTE mode. The motor operations are
performed using remote controller such as PLC or building management
system.
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OPERATION IN VARIOUS MODES

Operation of the VFD in “HAND” mode

In this mode, both the “Run Command” and the “Frequency Reference” are
provided by the controls on the VFD package. This mode is commonly used if
your building management system is not functioning but you would like to operate
the equipment manually. The “Run Command” is initiated as soon as you select
the “HAND-OFF-AUTO” operator to “HAND” position. In the VFD mode, the
Speed Pot can be used to set the desired speed.

Operation of the VFD in “OFF” mode
In this mode, the VFD will be powered but no operation will be performed. This
mode is used when software programming of the VFD is required.

Operation of the VFD in “AUTO” mode

In this mode, both the “Run Command” and the “Frequency Reference” is
provided by the building management system. Normally, this is the setting you
would select and the building management system will take care the rest for you.

Operation of the BYPASS in “HAND” mode

In this mode, switching “H-O-A” switch from “OFF” to “HAND” enables the
BYPASS operation.

Operation of the BYPASS in “OFF” mode
No operation of the motor will be performed.

Operation of the BYPASSin “AUTO” mode
In this mode, the BY PASS operation is controlled by the building management
system.
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In case of VED errors

VFD will trip to protect itself or the load (motor) if abnormal condition occurs. When it trips, the
VFD will lock itself out and require a manual reset by pressing the “STOP/RESET” button.
Before you reset the VFD, please log the error message and other error data.  Error information is
important to correct the problem from happening again. Please use supplied log sheet.

VED Error Log Sheet (EXAMPLE)

Equipment | J300-075HFU Bypass Package |Serial Number JME-12345-2
AHU-2

R e e T

An example for the standard operator keypad.

D e e e e R

January 1, 2000 |8:00 AM EQS 54,3Hz 18A 78U na Happened between 6:00am to 7:30am

lAn example for the DOP, HOP and SC-OPE oparator keypad,

[January 1, 2000 |8:00 AM Over V 34.5H2 12.3A 952 4V 1Y 234D Happened during Generator test

Repeated fault condition will stress the unit and may lead to the VFD failure. If same type of
faults appear frequently, contact your local service representative and have the cause of the
problem corrected immediately.

In f VED failur

If the fault condition is severe enough, the VFD may be permanently damaged. Also, water, dust,
or metal objects entering the package may damage the unit. If these conditions occur, contact
your local service representative for an inspection and a repair.




Integrated WD Svstem with Bvpass Option Troubleshooting Manual

This manual guides you to troubleshoot the MGI Integrated VFD System with Bypass
Option. This section is divided into two:

1. When the motor does not operate in the “VFD mode”.
2. When the motor does not operate in the “BY PASS mode”.

To troubleshoot the VFD unit itself, please refer to the VFD troubleshooting manuals for
each VFD model types.

1! WARNING !I

Some troubleshooting procedures require the package to be powered and its door to be
opened to perform the test. There are multiple circuits that may be powered at any given
time. Follow standard safety procedures to prevent any damage to the equipment or
persona injuries.
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1. Wh he motor

l Motor does not run in “VFD mode”.

VFD powered?

H-0-A switch in
HAND or
AUTO?

in the“VFD mode”.

Disconnect
tumed on?

Tum the disconnect on.

Are the power

Replace the blown

fuses blown?

fuses blown? power fuses.
Check the VFD.
Is the “IM™
contactor pulled
in?
Replace the blown
Are the control control fios

Cugtorner
interlock closed?

Close the customer
interlock.

Close the customer
interlock.

Select it to HAND or
AUTO.

[ Continued to next page




Continued from previous page

VFD FAULT
light on?

Rectify the problem and
reset the VFD,

EXT. FAULT
light on?

Rectify the external
fault. EX0 and EXI
must be open.

VFD Test
Mode light on?

Select to Normal
Operation Mode.

Control type YES
“HAND" light

on?

Turn the speed pot up.

Control type
“AUTO" light
on?

Speed reference
signal ok?

Is terminal 7

Check signal wiring.
Also check the Bypass
module.

and 8 closed?

Close terminal 7 and 8.




._ When the motor

Motor does not run in “BYPASS
mode”.

Package
powered?

H-0-A switch in

r Continued to next page

Disconnect
turned on?

Are the power
fuses blown?

n rate in the “BYPASS mode”

Turm the disconnect on.

Replace the blown
power fuses.

Is the “3IM™
contactor pulled
in?

Check the motor and
the power cables.

Are the control
fuses blown?

Replace the blown
control fuses.

Customer
interlock closed?

Close the customer
interlock.

Close the customer
interlock.

Select it to HAND or
AUTO.




Continued from previous page

EXT. FAULT
light on?

Rectify the external
fault. EX0 and EX1
must be open.

C/L FAULT
tight on?

Correct the motor
overload condition and
reset the overload relay.

Control type
“HAND" light
on?

Check signal wiring.
Also check the Bypass
module.

Control type
“AUTO" light
on?

Select “HAND" or
“AUTO".

Is terminal 7
and 8 closed?

Check the Bypass
module. Also, check
motor.

Close termamal 7 and 8.
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. Integrated VED Routine Main n [

To maintain reliable operation, the equipment must be routinely checked. Following is the
maintenance procedure under normal condition. If the installation environment is severe, such as
dusty condition or vibrating mounting fixture, more frequent maintenance is required.

Everv Six(6). monthsif continuous gperation, everv_three(3)monthsif operated lessthan 24
hours a day

e Check power wire connections at following locations. Tighten if necessary.

VFD terminal

Line and load reactors, if equipped

Contactors, if equipped

Output filter, if equipped

Disconnect,if equipped

Thermal overload, if equipped

Input and output terminal, if equipped
Check ventilation filter if equipped. Clean and replace it if necessary.
Check for the cleanness of the VFD heatsink. In dusty environment, the heatsink may be
clogged and may cause overheating problem.

e  Check the indicator lights if they are the incandescent-type bulbs. Replace if necessary.

© © O OO OO

If the equipment is operated less than 24 hours a day, heating and cooling of equipment cause
. expansion and contraction of components. This increases the possibility of connections getting
> loose.

Every twelve(12) months

« Check the VFD cooling and package cooling fans if equipped. If it is making too much noise
(i.e. squeaking, grinding, etc), replace it.

« Check eectrolytic capacitors (i.e. DC bus capacitors, power supply capacitors) for leakage or
bulging. Replace if necessary.
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Hand-Off-A M le: M | SA-HOA-MOD-A
Intr ion

MGI's Hand-Off-Auto module, SA-HOA-MOD-A, is designed to operate with Hitachi VFDs. It is designed to mount
on to the front door of the enclosure with all operators and indicator lights clearly marked. The rocker style selector
switch and the potentiometer provide solid and easy operation; seven high brightness LED indicator lights monitor
the system status. All connections to the Hand-Off-Auto Module are made with quick connectors for fast and reliable
installation.

Fiaure 1 Front view of the Hand-Off-Auto Module.

VARIABLE FREQUENCY DRIVE

ON HAND AUTO RUN AT SET FAULT
SPEED

@ © ©

HAND SPEED POT

OFF

MIN MAX
AUTO

Technolagies Inc.
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Features

Operator Controls

Control

| Function

HAND-OFF-AUTO selector

Sets system to HAND, OFF or AUTO mode

SPEED POT potentiometer

Sets|VFD frequency when HAND mode is selected

Diaanostic Indicator Lights

| ictht | | ON Status
VFD ON When VFD is powered
CONTROL TYPE HAND When in “HAND” mode
AUTO When in “AUTO” mode
VFD RUN When VFD is running
AT SET SPEED Whe VFD reaches Set Speed
FAULT When VFD experiences a Fault Condition
EXT. FAULT When external fault condition is received (e.g. Freeze

Statl:js, Smoke status). VFD will not operate motor until
fault, clears

Drv Contact Outputs

Contact Designation | Contact Function | Type | Rating
RSO- RS1 Closes when VFD is running | N/O | 30Vdc2A
FAO —FA1 Closes when VFD reaches Set Speed N/O 30Vvdc 2A
RRA - RRS Closes when VFD receives ‘RUN” command N/O 30Vdc 2A
EXO -EX1 Closes when system ¢ ives ‘External Fault” N/C 30Vdc 2A.

' input
{ EX2 - EX3 Ogens when system receives ‘External Fault’ N/O  30Vdc 2A

input (used for internal wir‘ing of the package,
not available for external connection)

FRO —FR1-FR2

Contacts change state when VFD Fault N/O & N/C 30Vvdc 2A
Condition occurs |

FRO, FR1- closes in faultcondition
FRO, FR2 -opens in fault condition

HRO —HRA1

Closes when system is inII “HAND” mode N/O 30vdc 2A
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Dip Switch setting

I
The DIP switch, DP1, must be set correctly depending on the VFD model and the type of frequency reference signal
Follow the chart below for settings.

D31 DIP SWITCH CONFIGURATION
0—-10V input 4-20mA input
i/ 7512300 3100 {51500
OFF ON OFF ON OF‘FI ON
1 w1 i |
—m |2 ™ |2 ) |-
=3 |3 COm |3
o |« Cumll T |«
- |s o | s
6 [ Ii:l 6
FW 7 W7 W | O |7
FRs| B[] |8 Frs| W] |8 FRS i’:_:] 8
BPHOD-DS13 Rewv. 03 09729799

<4 ExTt
Ex3 [o]
ex2 o
EXTL
£ fof
Ex0 [o}
R
Rz |of H
FR
FaL ot |—
o
HSR
HAL o—-——{j
] %
[t ues J3 J5
o = o
] pas P24y RSL
E der i VFD D51-7 TR RRZ
El Fault o e Ext. v jor— ——  rso o
£y T Fautt mi-e rR2
Fas jo— H- FAL
o3i-1 ASR
ar jo—— Fao
gt | wr2 »
™ ]
n | Exe e LETT] RRA 4 ot RS .
&) TR 2] Extarnat foutt | 21 o HH (e bttt
" - eas {o} » [riaw
(E5) 2] Pomer'On’ | ra . .
L] o [ i f—)A At set speed
LERS~ywtimy
P24 |Of
o
Wy 9
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BYPASS MODULE: Model SA-BPMO-B

1. INTRODUCTION

MGlI's Bypass Module, the SA-BPMO-B, is designed to operate with 2 or 3 contactor bypass system using Hitachi
VFD. ltis designed to mount on to the front door of the bypass enclosure with all operators and indicators clearly
marked. Four rocker switches and one potentiometer provide solid and easy operation; twelve high brightness LED
indicator lights monitor the system status, All connections to the Bypass Module are made with plug-in quick
connectors, for fast and reliable installation. Other features such as “VFD TEST MODE", “BYPASS AUTO START"
and adjustable time delay for the VFD run command are built into the Bypass Module.

0 0 0 Fiqure 1
Front view of the Bypass
POWER EXT. | CONTROL TYPE VARIABLE FREQUENCY DRIVE BYPASS MO d u | e
9|0]|0 ©]|]0 O 0 © 0|0 0 O
VFD HAND VFD BYPASS SPEED POT
(@] TEST MODE  AUTO START e}
NORMAL NORMAL L MAK
BYPASS AUTC GPERATION OPERATION
Gi
0 0 0
‘ FEATURES
2.1 OPERATOR SWITCHES AND SPEED-POT
Control Function
VED-OFF-BYPASS selector Sets system to VFD, OFF or BYPASS mode
HAND-OFF-AUTO _ selector Sets system to HAND, OFF or AUTO mode
VFD TEST MODE-OFF-NORMAL OPERATION Sets system to VFD TEST MODE, OFF or NORMAL
selector OPERATION mode. While in VFD TEST MODE, the
motor can be run in BYPASS mode.
BYPASS AUTO START — NORMAL OPERATION Sets system to BYPASS AUTO START or NORMAL
selector mode. If AUTO START is selected, the system will
switch to Bypass mode in an event of VFD faults
automatically.
SPEED POT potentiometer Sets VFD frequency when VFD and HAND modes are
calartad




2.2 INDICATOR LIGHTS

indicator Light ON Status
"POWER ON When control power is applied to the Bypass Module
EXT. FAULT When external fault signal is received (e.g. Freeze status, Smoke
status). Motor cannot run until fault clears.
CONTROL TYPE | - HAND When in “HAND” mode
=AUTO When in ‘"AUTO” mode
VFD -ON When VFD is powered
- RUN When VFD receives a Run command
-AT SET SPEED | When VFD teaches Set Speed
EALULT When VFD experiences a Fault Condition
-TEST MODE When VFD TEST MODE is selected
BYPASS -ON When System is in BYPASS mode
- O/L FAULT When thermal Ovarinad.Relay s in Fault Condition
- AUTO START When BYPASS AUTO START moo¢€ Is selected

Note: The "RUN” and “At SET SPEED” indicators are available if the MG-PSRM-A is used with the Bypass Module.

2.3 BYPASS SYSTEM STATUS -DRY CONTACT OUTPUTS

Contacts Contact Function Type Rating
RRA - RRB Closes when VFD receives “RUN” command N/O 30Vdc 2A
EXO —~EX1 Closes when system receives “External Fault” input NIC 30Vdc 2A
FRO -FR1-FR2 | Contacts change state when VFD fault condition occurs NIO & NIC 30Vdc 2A
HRO - HR1 Closes when system is in “HAND” mode N/O 30Vvdc 2A
BP0~ BP1 Closes when system is in “BYPASS” mode N/O 30vdc 2A

NOTE: Do not use these dry contact outputs for voltages higher then 30vVdc. For a 120Vac system, install
a relay rated for 120Vac.

. PERATION OF THE BYPA YSTEM

3.1 VFD OPERATION

’

“VFD TEST MODE-NORMAL OPERATION” switch in the “NORMAL OPERATION” position.

“VFD-OFF-BYPASS” switch in the “OFF” position
— Contactors 1 M, 2M and 3M will open. The motor will not operate in both the VFD and the Bypass
mode.

“VFD-OFF-BYPASS” switch in “VFD” position
- Contactors 1M and 2M will close and contactor 3M will open. Connects the power to the VFD input and
connects the VFD output to the motor.
—~ The VFD “ON” indicator light and the digital operator will light up.

“HAND-OFF-AUTQO” switch in the “OFF” position
— The Run command cannot be initiated. VFD is in the stand-by-mode.
— The Frequency can be set via the speed potentiometer.
— Motor will not run or will decelerate to stop.



by

¢ “HAND-OFF-AUTO” switch in the “HAND” position
— “HAND?” indicator light will light up.
- The Run command is closed and the VFD accelerates to the frequency set by the speed pot.
“RUN’ and “AT SET SPEED" indicator lights will light up when the Bypass Module is used with the MG-

PSRM-A Power Supply/Relay Module. (Exception: When used with Hitachi J100 series VFD, only one
of the signals can be displayed)

“HAND-OFF-AUTOQO"” switch in “AUTO” position.
“AUTQO” indicator light will light up.

— The Frequency setting command is received from an external 0-IOVDC or 4-20mA analog signal
connected to terminals, Land VFS or L and CFS respectively.

— The Run command is applied by externally controlled, N/O dry contact connected to terminals 7 and 8.

NOTE: The “VFD FAULT” indicator light will light up when the VFD is in the fault mode.
The “VFD TEST MODE-OFF-NORMAL OPERATION" switch must be in the “NORMAL
OPERATION” position for the motor to run in the VFD mode.

3.2 BYPASS OPERATION

“VFD-OFF-BYPASS” switch in the “BYPASS” position
“BYPASS ON” indicator light will light up.

“HAND-OFF-AUTQO” switch in the ‘OFF” position
— Contactors 1M, 2M and 3M will open. No operation of the motor

“HAND-OFF-BYPASS” switch in “HAND *“ position
“HAND” indicator light will light up.
— Contactor 3M will close and will operate the motor under full speed
— Contactors 1M and 3M will remain open.

“HAND-OFF-AUTQ” switch in the “AUTQO” position
“AUTQO” indicator light will light up.

- Contactor 3M will close when an external run command is initiated and will operate the motor under full
speed.

— Contactors 2M and 3M will remain open.

3.3 VFD TEST MODE

s “VFD TEST MODE-OFF-Normal Operation” switch in the “VFD TEST MODE” position
-~ Contactor 1M will close and apply power to the VFD.
“VFD-OFF-BYPASS” switch in the VFD or OFF position
— No motor operation.
“VFD-OFF-BYPASS” switch in the “BYPASS” position.
— Contactor 3 M will close and operate the motor under full speed.

NOTE: In order to run the motor in the ‘VFD” mode after the “VFD Test Mode”, the run command must to be
removed by switching the “HAND-OFF-AUTQO” switch to the “OFF” position. Once the VFD output
frequency has decelerated to OHz, the system is ready to operate in the “VFD” mode.



3.3

3.5

3.6

AUTO BYPASS START OPERATION

“BYPASS AUTO START-NORMAL OPERATION” switch in the “BYPASS AUTO START” position

—  “BYPASS AUTO START” indicator light will light up.
— In an event of VFD faults, contactors 1M and 2M will open and contactor 3M will close automatically,
switching the system operation from VFD mode to BYPASS mode.

FRS (Free Run Stop) OPERATION

FRS (coast-to-stop) operation can be enabled by selecting the Switch 8 of DS1DIP switch to the “ON”
position.

When the Run command is opened, the motor will free-run to stop.

TIME DELAY FOR RUN COMMAND

Power interruption may cause occasional VFD trips. Trips are caused by the run command being applied to
the VFD before the DC Bus and internal power supply output is stabilized. There is a time delay function for
the run command built into the Bypass Module to reduce trips. The time range (approximately O-12
seconds) can be set via the R4 trim potentiometer. The delay time is factory set and should not require any
field adjustment.

DIP SWITCH SETTING

The DIP switch, DP1, must be set correctly depending on the VFD model and the type of frequency reference
signal. Follow the chart below for settings.

H-O-A MODULE-ver. A
BYPASS MODULE-ver. B
DIP SWITCH CONFIGURATION
0—-10V input 4-20mA input
L/Sd-100 1/L/81-100
J/L/S1-300 J100 I/L/81-300
QFF ON OFF ON OFF ON
L el 1 )
w2 iz W] e
| Rk | R =
[a _ RL )4 .|
W )s CH (s W ls
W] (s [ s W e
Fv i [ M |7 IR |7 |7
rrs| ] |e Frs| ] [e Frs| Il |8
BPHOD-DSIT  Rev. 03 05/29/93
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ELECTRICAL DIAGRAM of the SA-BPMO-B, BYPASS MODULE
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Power Supply Relay Module: ME-PSRM -A

INTRODUCTION

This module is design to operate with any cellector (solid state) type output rated at 24VDC of the
inverter. It can provide sets of normally open dry contacts and output for 24V DC pilot lights for
two separate inputs.

Also, there is 24VDC power (up to 100mA) available for additional relays, SC-OPE unit or
transducers as required.

ZAUVDC
L1 POWER
12 14 FUPPLY

~ i td N -
— 5
—_— [ S coM A~
. == coM f
J300

’

= Fa

121 12

|
s J300 SERIES INVERTER
i
|

‘
— e

[
L A P 1 jp— Y
|- ; ! | WL re e - {:;lizj
7 R3 I R3j RS0 ' l—c —
—| r3 :
| —

[

1
|

i
464 e

Figure 1. Typical interconnection of the Power Suppiv Relay Module with Hitachi 5300 series inverter.

1/0 TERMINALS DESCRIPTION

Ll &L2
+24 & COM
RUN, FA, & COM

111,121, & CM2
RSO, RS
FAO, FAI

SPECIFICATIONS:

Input voltage:
Relay contact ratings:

DC Power Supply:

*NOTE*

120VAC power input.

24VDC output.

24VDC outputs for “RUN” and “FA” (Frequency Arrival) pilot lights.

* Power to the “RUN” is available when VFD is operating the motor.*

* Power to the “FA” (Frequency Arrival) is available when VFD is operating at
the set speed.*

Inputs, “117, “12”, and “CM2”, from the inverter. -

“RUN?” status dry contact output. Closes when the VFD is operating the motor.
“FA” (Freguency Arrival) status dry contact output. Closes when the VFD is
operating at the set frequency.

120VAC (also available with 240VAC)

0.5A at 125VAC

2A at 30vDC

Minimum load 10uA, 10mVDC

24VDC, maximum load 100mA including indicator lights “RUN” and “FA™.

LED type indicator lamp is recommended to minimize the load on the power supply
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MG-SWEFI-A Series LRC Sine Wave Filter

Introduction

In {IGBT VFD applications with long motor cables, a phenomenon called voltage amplification occurs. This
phenomenon causes the motor terminal voltage to increase as high as three times the DC bus voltage of the VFD.
This high voltage can lead to motor winding insulation breakdowns. The severity of this condition varies with the
system voltage, cable length, motor surge impedance, cable surge impedance, and voltage rise time.

The MG-SWEFI-A series LRC sine wave filter includes a RC
component combined with a 5% impedance reactor. It is

T ] REACTOR designed to operate with VFDs at high carrier frequencies for
N [ whisper-quiet operation of the motor. See Table 1 for
| | recommended carrier frequency setting.
n i""\g"“: MOTOR
| ; dv of using the MG-SWFI-A | RC Sine Wave
» paedon Eilter
VED (- -G o . produces sinusoidal current and voltage waveforms
: ]/[i I . protects motor insulation breakdown due to voltage stress
I motor runs cooler and quieter
i VAV . extends the life of the motor
I L. . reduces losses in the motor
—_— LM;;C;I‘; - reduces shatft current
reduces harmonic leakage current in the cable
eliminates cable length restrictions caused by voltage
. ig, 1: ical LRC Sine Wave Filter conpeeti amplification

The MG-SWFI-A LRC Sine Wave Filter eliminates all the headaches with dv/dt and peak voltage by converting the
PWM output waveform into a near sinusoidal voltage waveform. The peak motor terminal voltage with the MG-SWFI-
A LRC Sine Wave Filter is equal to the DC bus voltage of the VFD, which equals to the line voltage. See Fig. 2, 3 and
4 for the differences in performance.

| m r terminal a

Fig. 2  with no reactor and no LRC filter, 150 ft of motor cable
« Fig. 3 with load reactor only and 250 ft of motor cable
« Fig. 4 with the MG-SWFI-A LRC Sine Wave Filter and 250 ft of motor cable

i
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Table 1: MG-SWFI-A Series LRC Sine Wave Filter Selection and Carrier Frequency Setting

._Gﬂa_r_t_

Motor Hp LRC SFlir|1t2r\Nave Reactor RC Component Még'::gr] Recommended
575V | 460V PIN PIN PIN frequency Carrier frequency
1 1 MG-SWFI-002-3-A RL-00203 MG-RCFI-055-A 8 kHz 14-16 kHz
2 2 MG-SWFI-004-4-A | RL-00404 | MG-RCFI-055-A 6 kHz 14-16 kHz
3 NA MG-SWFI-004-3-A RL-00403 MG-RCFI-055-A 6 kHz 14-16 kHz
5 3 MG-SWF1-008-4-A RL-00804 MG-RCFI-055-A 6 kHz 14-16 kHz
7.5 5 MG-SWFI-008-3-A RL-00803 MG-RCFI-055-A 6 kHz 14-16 kHz
10 7.5 MG-SWFI-012-3-A RL-01203 MG-RCFI-110-A 12 kHz 14-16 kHz
15 10 MG-SWFI-018-3-A RL-01803 MG-RCFI-110-A 12 kHz 14-16 kHz
20/25 i5 MG-SWFI-025-3-A RL-02503 MG-RCFI-220-A 14 kHz 14-16 kHz
30 20/25 | MG-SWFI-035-3-A RL-03503 MG-RCFI-220-A 14 kHz 14-16 kHz
40 30 MG-SWFI-045-3-A RL-04503 MG-RCFI-300-A 12 kHz 12-16 kHz
50 40 MG-SWFI-055-3-A RL-05503 MG-RCFI-300-A 12 kHz 12-16 kHz
60/75 | 50/60 | MG-SWFI-080-3-A RL-08003 MG-RCFI1-450-A 10 kHz 12-16 kHz

otes: 1) MG-SWFI-A LRC Sine Wave Filters are supplied with a reactor and a RC component.
2) MG-SWFI-A LRC Sine Wave Filters operate more efficiently at higher carrier frequency. Itis
recommended to set the carrier frequency higher than the specified minimum setting.
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ME-RCFI-A
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Dimensions for Open-Type LRC Sine Wave Filter up to MG-SWFI-055-3-A
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LRC Sine Wave Dimensions (mm/in)

Filter P/N L L1 or2L1 w W1 H
MG-SWFI-002-3-A 270/10.7 230/9.0 165/6.5 145/5.7 122/5.7
MG-SWFI-004-4-A 270/10.7 230/9.0 165/6.5 145/5.7 122/5.7
MG-SWFI-004-3-A 270/10.7 230/9.0 165/6.5 145/5.7 122/5.7
MG-SWEFI-008-4-A 270/110.7 230/8.0 165/6.5 145/5.7 145/5.7
MG-SWFI-008-3-A 270/10.7 230/9.0 165/6.5 145/5.7 145/5.7
MG-SWFI-012-3-A 310/12.2 270/9.0 165/6.5 145/5.7 145/5.7
MG-SWFI-018-3-A 310/12.2 270/9.0 165/6.5 145/5.7 165/6.5
MG-SWFI-025-3-A 380/15.0 165/6.5 180/7.0 165/6.5 165/6.5
MG-SWFI-035-3-A 380/15.0 165/6.5 180/7.0 165/6.5 204/8.0
ME-SWFI-045-3-A 380/15.0 165/6.5 180/7.0 165/6.5 234/9.0
MG-SWFI-055-3-A 380/15.0 165/6.5 180/7.0 165/6.5 230/9.0
MG-SWFI-080-3-A 508/20.0 230/9.0 410/16.2 380/15.0 285/11.2
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LRC Sine Dimensions {(mm/in)
Wave Filter
P/N W W1 H H1 D
ME-SWFI-002-3-A 260/10.2 1240/9.5 310/12.2 280/11.0 180/7.0
ME-SWFI-004-4-A 260/10.2 1240/9.5 310/12.2 280/11.0 180/7.0
ME-SWFI-004-3-A 260/10.2 1240/9.5 31012.2 280/M11.0 180/7.0
ME-SWFI-008-4-A 260/10.2 1240/9.5 310/12.2 - 280/11.0 180/7.0
ME-SWFI-008-3-A 260/10.2 1240/9.5 310/12.2 280/11.0 180/7.0
ME-SWFI-012-3-A 260/10.2 1240/9.5 310/12.2 280/11.0 180/7.0
ME-SWFI-018-3-A 260/10.2 1240/9.5 310M12.2 - 280M11.0 180/7.0
ME-SWFI-025-3-A 310/12.2 340/14.2 360/13.4 310112.2 230/9.0
ME-SWFI-035-3-A 310/12.2 340114.2 - 360/13.4 310/12.2 230/9.0
ME-SWFI-045-3-A 310M12.2 340M14.2 360/13.4 310M12.2 230/8.0
ME-SWFI-055-3-A 310/12.2 340/14.2 360/13.4 310/12.2 230/8.0
ME-SWFI-080-3-A 590/23.2 560/22.0 510/20.0 460/18.0 305/12.0
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SAFETY

For the Best Results with J300 Series inverter, read this manual and all of the warning sign attached to
theinverter carefully beforeinstalling and operating it, and follow the instructions exactly. Keep this
manual handy for yoiir 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.

e 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.

& Thisisthe“ Safety Alert Symbol.” This symbol isused 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.

A 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 under [A CAUTION Jmay, if not avoided, lead to
serious results depending on the situation. Important matters are described in
CAUTION (as well as WARNING), so be sure to observe them.

NOTE NOTE: Notes indicate an area or subject of specia 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 protrusions
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. Always
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 whenever
working on an eectronic controllers or rotating electrical equipment.



PRECAUTIONS

/I\WARNING: This equipment should be installed, adjusted and serviced by qualified electrical
maintenance persona familiar with the construction and operation of the equipment
and the hazards involved. Failure to observe this precaution could result in bodily injury..,

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

point failure occur.

ZX WARNING : For protection, install aleak 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.

A\ WARNING: HAZARD OF ELECTRICAL SHOCK. DISCONNECT INCOMING
POWER BEFORE WORKING ON THIS CONTROL.

/\ AVERTISSEMENT : RISQUE DE CHOC ELECTRIQUECOUPER L’ALIMENTATION
AVANT LE DEPANNAGE DE CETTE COMMANDE.

& CAUTION: These instructions should be read and clearly understood before working on J300
series equipment.

& CAUTION: Proper grounds, disconnecting devices and other safety devices and their location
are theresponsibility of the user and arenot provided by Hitachi, Ltd.

/I\ CAUTION: Be sureto connect amotor thermal switch or overload device to the J300 series
controller to assure that the inverter will shut down in the event of an overload or an overheated

motor.

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

/A\ ATTENTION: PRESENCE DE TENSIONS DANGEREUSES TANT QUE LE VOYANT
N'EST PASETEINT.

CAUTION: Rotating shafts and above ground electrical potentials can be hazardous. There-
fore, it is strongly recommended that all electrical work conform to the National Electrical Codes
and local regulations. Installation, alignment and maintenance should be performed only by
qualified personnel. Factory recommended test procedures, included in the instruction manual.
should he 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.
Typica constructions that reduce the possibility of conductive pollution are;

1) The use of an on-ventilated enclosure

2) The use of afiltered 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
Theinverter, 75kW to110kW must be installed into an enclosure with dimmensions no
lessthan183cm (72 in) by 183cm (72 in) by 60cm (24 in).

NOTE : ENCLOSURE SIZE FOR 132 kW AND BIGGER
Theinverters, 132kW and bigger, are complied as recognizedcomponents.
Therse devices are intended for usein 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 therangeof 20-40 dwgree C, unlessthe room ambient in the
intended application exceeds 40degree C, in which case testing should be conducted at the-
elevated ambient.
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 benecessary.

NOTE : SET OF MOTOR CAPACITY AND POLES (Al, A2)
When data does not match a capacity of connected motor, it may causeunstaible motor
operation. Set proper motor capacity (kW) and motor poles even under V/F control mode.

111




Revision History Table

Revision Contents

The Date
of Issue

Operation
Manual No

Page iii : Pollution degree

Page 2-1 : Description of inverter model
Page4-2 : Change of note

Page 3-8, 5-9 : Addition of 750 to 1100H

Page 5- 10 : Termina description
Pagell-1,11-2,11-3: addition of 750 to 1100H
Page iii : Enclosure size

Page 4-1 : Enclosure size, page 7-5; note 3,
Page 7-11: F8 boost value in VP1to 3

Page7- 15: AQ notefor boost value

Page12- 13: additio of notel

Page A25-A3 1. addition of line for set value
Page A-33: deletion of A-93 on clause
Pageiii: note for 132 kW to 220 kW is added
Page 2-1: added 132 to 220kW

Page4-1; note for 132 kW to 220 kW is added
page 4-2: note,note 1 corrected 1 10k W->260kW
page 5-8: added 1320 to 2200H in table

Page 5-10: terminal layout corrected

Page7-5: corrected monitor d3 39 to 99
Page7-18: A10, addition of 1320 to 2200H
Pagel!l -1,2,3: added 1320 to 2200H

Aug. 1997

Feb. 1998

Feb. 1999
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1. SAFETY PRECAUTIONS

1. Installation

/I\ cAUTION

. Besuretoinstall the unit on flame resistant materia such as metal.
Otherwise, there is a danger of tire.

« 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.

+ Besuretoingal 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.

» Besureto ingtdl 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.

. Besure toingdl it in aroom which is not exposed to direct sunlight
and iswell 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.

. Ble sure that the wall surface is a nonflammable' material, such as steel
plate.

........... p-4-2

2. 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.
[t might incur electric shock and/or fire.
+ After ingtaling the main body, carry out wiring:
Otherwise. there is a danger of eectric shock and/or injury.
+  Wait until DC bus voltage is discharged after power supply is turned

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




/I\ 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 asingle phase to a 3 phase type.

Otherwise, thereisadanger of fire.

Besure not to connect AC power supply to the output terminals
(U (T1), V (T2), W (T3)).

Otherwise, thereisadanger of injury and/or fire.

INPUT OUTPUT

Note)
(L) (L2 (LY (T1) (T2) (TH)
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, thereisadanger of fire.

Besuretoinstall an earth leakage breaker.

The ground fault protection is designed to detect current flowing to the
ground upon power on. Thisfunctionisto protect the inverter. not
people. Install the earth |eakage breaker to protect against the ground
fault on wires between the inverter and the motor. (Use abreaker 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.

Otherwise, thereisadanger of fire.

Asfor motor leads, earth |eakage breakers and el ectromagnetic
contactors, be sure to use the equivalent ones with the specified
capacity (rated).

Otherwise, thereisadanger of fire.

Connection to wiring terminal must be reliabily fixed with two means
of support.

............

------------

p. 5-2

p. 5-2

p. 5-2

p.5-2

p- 5-2

p. 5-2
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/I\ cauTion

External or remote over load protection required, if multiple motorsto ... p. 54
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
rmssymmetrical amperes,*** voltsmaximum,

(where *** = input voltage)

Alarm connection may contain harzordous live voltage even when : . p. 511
inverter is disconnected. In case of removing front cover for

maintenance or inspection, confirm that incoming power for aarm

connection is surely disconnected.

/I cauTion

Input phase failure protection

(1) J300-U versioninverter are provided with the phase failure protection on the power
supply.

(2) When abuzzer, lamp, noisefilter or transformer is connected between the input power
‘terminals(L1, L2, L3) and input power fuses, input phase failure cannot be protected.

(L1y (L2} (L}
R _§ T

',L_ 1 () ] ) (Bad example)

Noise filte

:@:S (Good example)

Power supply

Fuse

1-3




3.

Control and operation

Al WARNING

~ Besuretoturn on the input power supply after mounting the surface
cover. While being energized, be sure not to remove the cover.
Otherwise, there is adanger of electric shock.

. Besure not to operate the switches with wet hands.
Otherwise, thereis a danger of electric shock.

» Whiletheinverter is energized, be sure not to touch theinverter
terminal s even during stoppage.
Otherwise, there is adanger of electric shock.
. If there-try modeis selected, it may suddenlyrestart during thetrip
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, thereisadanger of injury.

* Evenif the power supply iscut for ashort period of time, it may restart

operation after the power supply isrecovered if the operation command
isgiven. 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 Key separately from the emergency stop.
Otherwise, thereisadanger 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 off.

Otherwise, thereisadanger of injury.

« Besurenot to touch the inside of the energizedinverter or to put a bar
into it.

Otherwise, there isadanger of electric shock an&or fire.

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

............

............

............

p. 6-1

p. 6-1

p. 6

p. 6-I

1-4



/I\CAUTION

Radiating fin and discharging resistor will have high temperature.

Be sure not to touch them.

Otherwise, thereisadanger of getting burned.

Low to high speed operation of theinverter 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 amotor isoperated at afrequency higher than60Hz, be sureto check .

the speeds of the motor and the machine with each manufacturer, and
after getting their consent, operate them.

Otherwise, thereisadanger of machine breakage.

Check the following before and during the test run.

Otherwise, thereisadanger of machine breakage.

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

» Was the direction of the motor correct?

» Wastheinverter tripped during accel eration or decel eration?

+ Were therpm and frequency meter correct?

« Werethere 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. 6-3

Maintenance, inspection and part replacement

/I\ WARNING

*

-

Be sure toturn off the power supply during maintenance and

inspection.

After the power supply has been turned off, you must alwayswait IO
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
residua voltage of about 50 V DC in the DC bus intermediate circuit.)
Perform thework after the CHARGE lamp has stopped flickering.

Make sure that only qualified persons will perform maintenance,
inspection and part replacement. (Before starting thework, 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.

p. 10-1

p. 10-1

p. 10-1




5.

/N\cAauTion

+ When removing connectors, never pull thewires. (Wiresfor cooling . . p-10-1
fanandthermal relay)

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

Appendix

/N WARNING

+ When theinverter stops due to atrip 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 away that persons are
protected against arestart of the machine.) _

« If theretry modeis selected, do not approach the inverter unnecessarily. . .--+-eee 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 arestart.) Otherwise, bodily
injury will result.

‘\\‘;-,.1'./



6.

Others

AWARNING
+ Never modify the unit.

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

/'\ CAUTION

+  Withstand voltage tests and insulation resistance tests (megger test-s) are executed
beforethe units are shipped, so that thereisno need to conduct these tests before
oper ation.

When conducting megger tests as a part of daily inspection, be sure that these tests are
only executed between the main circuit and the ground. Do not execute megger tests
on the control circuit.

(L1) (L2) (L3) (RB) (+) (- (T1) (T2) (T3)
R s T RB P N U V W

FM P24 PLC FW 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, atrip may occur or afailure 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 isturned on, or vice versa.

+ Do not stop operation by switching off the electromagnetic(Mgo) contactors on
theprimary or secondary sides of theinverter.To stop the operation, be sureto
use an operation instruction (FW,REV.) Do not turn power off within three

minutes after it is turned on, or vice versa. (Bad example)
Earth )
leakage ON,OFF
breaker o e

) Mgo (Lb) (L) (L3) (T1) (T2) (T3}
a TN
Power SR W~ SN R.S.T u.v.wg\O Motor

supply
Fw

, INV T Op -
ON.OFF PV24 \
] Turn ON and OFF
(Good example)
When there has been an instantaneous power failure, and if an operation instruction
has been given; then the unit may restart operation after the power failure has ended. If
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 not
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 automatic
restarting when an operation instruction has been input, so please be careful.




/I\ CAUTION

« Donot insert leading power factor capacitors or surge absorbers between the
output terminals of the inverter and the motor.

Earth

leakage

breaker

Loy
Power Or-\O \WER S T
supply :

INV

» Besureto 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.

(If the lamp is lit or till flickering, then the internal capacitor’s residua voltage is till
dangerous.)

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

In asystem using an inverter of the voltage control PWM system, asurge voltage
caused by the cable constants such as the cable length (especially when the distance
between the motor and inverter is10 m or more) and cabling method may occur at the

motor terminal.
A dedicated filter of the 400 V classfor suppressing this surge voltage is available,
Please order one.

+ PROTECTION AGAINST NOISE INTERFERENCE FROM INVERTER

The inverteruses many semiconductor switching elements such as transistors and
IGBTs. Thus, aradio set or measuring instrument located near theinverter IS
susceptible to noise interference.

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

Addition of an EMI filter on the input side of the inverter also reduces the effect of
noisefrom commercia power lineon external devices.

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

1-8
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/I\ CAUTION

EMI filter Inverter

' N0|se
Motor :0%"1‘_’:; . Motor

O
. [:I Inverter| ...

¢ Terminal EMI .

for ﬁ"“i I : T Groundthe
grounding |E S ' frame.
cle B ¢ Piping
=) . '
: Noise ' {to be grounded)
= e - _I_ T or shielded wire

Completelglgroundthcshic!d made
ofmetalscreen.enclosedpanel.elc.
with as short a wire as possible.

. EFFECTS OF DISTRIBUTOR LINES ON INVERTERS

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

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

(B) Thepower supply capacity isat least 10 times greater than the inverter capacity
(and the power supply capacity, 500 kVA or more).

(C) Abrupt power supply changes are expected.
Examples:
(1) Several inverters are interconnected with a short bus.
(2) A thyristor 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 avoltage
drop at rated current) with respect to the supply voltage on the power supply side.

+ When occurring an EEPROM error ( ), be sureto confirm the setting
value again.

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

GENERAL CAUTION

In al the illustrations in this manual, covers and safety devices are occasionaly
removed to describe the details. When the product is operated, make sure that the
coversand safety devices are placed asthey were specified originally and operate it
according to the instruction manual.

1-9
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( 2. INSPECTION UPON UNPACKING

Beforeinstallation and wiring, be sureto check the following:

+ Make surethat there was no damage during transportation the unit.

«  After unpacking the unit, make sure that the package contains oneinverter and one opera-

tion manual

+ Makesurethat the product isthe one you ordered by checking the specifications label on
the front of the cover.

Input power supply, ety
phase, and frequency ~—-

—>

Production year

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

_—
HITACHI [so0]|__055HFU |
INPUT OUTPUT

380415V 3Ph 50 Hz
400-460V 3 Ph BOHz Amps(CT)

max:380-460V 3 Ph

13 A(VT) 16A

~&— Quiput voltage
~€— Raled output current

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

= Production number

DATE MFG. NO.[J300U-055H251L

-Hitachi, Ltd. wade in Japan

NE15380

and factory control symbol

Contents of Specifications L abel

If you discover any problems, contact your salesagent immediately.

Series name

Description of Inverter Model

1300 — 055 H F U

T——— Version number

U : USA version

Structure type .
F: with digital operator
(Semi-closed, open type)

055: 5.5 kW 550:

075. 7.5 kW 750: 75 kW
110: 1 1 kW 900: 90kW
150: 15 kW 1100: 110 kW
220: 22 kW 1320: 132 kW
300: 30kw 1600: 160kW
370: 37 kW 2200: 220 kW
450: 45 kW

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

Applicable motor capacity (4P.kW)
55 kW
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3. APPEARANCE AND NAMES OF PAR1 > )

3.1 Names of Parts

Blindcover

Front cover

Charge lamp
(LED)

Control circuit
terminals

“"Digital

Main circuit
operator

terminals

Cover

Case

3-1
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4. INSTALLATION

/1\ CAUTION

» Besureto install the unit on flame resistant material such as metal.
Otherwise, thereisadanger of fire.

» Be sure not to place anything inflammable in the vicinity.
Otherwise, thereisadanger of fire.

+ Besurenot to let the foreign matter enter such as cut wire refuse, spatter from welding,
iron refuse, wire, dust, etc.
Otherwise, thereisadanger of tire.

» Besureto ingdl it in a place which can bear the weight according to the specifications
in the text (4. Installation).

Otherwise, it may fall and thereisadanger of injury.

= Besuretoinstall the unit on a perpendicular wall whichisnot subject to vibration.
Otherwise, it may fall and thereisadanger of injury.

. Besurenot toinstall and operate aninverter which is damaged or parts of which are
missing.

Otherwise, thereisadanger of injury.

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

Otherwise, thereisadanger of fire.

NOTE : ENCLOSURE SIZE FOR 75 kW to 110kW
Theinverters, 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
Theinverters, 132kW and bigger, are complied as recogni zedcomponents.
Therse devices areintended 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 thisambient 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 therangeof 20-40 dwgree C, unless the room ambient in the
intended application exceeds 40degree C, in which case testing should be conducted at the
elevated ambient.
Enclosure internal ambient temperature should be measured above the drive onto the upper
left or right side. Temperaturemeasurments on the drive itself should not be necessary.
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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.

AY

e

i

? €m or mare / ’/
% 30cm or morc)é ] ’V/’/
? Scm Scem ? ?
- 7“ L > or %— /Wall -—
/ more more / Ve
i L .
/ Jr Ve v
? 10 cm or more v
v {30cm or more) - /
ST OO
(a) )
NOTE:. Install the invener vertically.
Do not install it on the floor or horizontally.
( )is for 75 to 260kW
/A cAuTION '

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

i& Be sure to check the ambient temperature.

Place of installation Load characteristics Ambient temperature Applicable model

Within the enclosure Constant torque -10 10 50°C All models

(NOTE 1) Variable torque -10 to 40°C (NOTE 2)

NOTE 1:

NOTE 2:

The inverter should be installed in a locked enclosure that meets the requirements in
[P4X,
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 invener in a box, be sure to carefully consider ventilation
and the dimensions.

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 (slit) on the top of the
inverter to prevent wire chips, weld spatters. iron scraps, or dust from falling into the invener.

Vent hole

h

\

e
P

15 cm or more

/——"—-—-— Cover (a nonflammable

plate such as an iron plate)
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5.

WIRING

/I\ WARNING

* Be sure to ground the unit.
Otherwise, thereisadanger of electric shock and/or fire.

* Wiring work shall be carried out by electrical experts.
Otherwise, thereisadanger 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, thereisadanger of electric shock and/or injury.

1




MNcauTion

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

Three phase 380 to 41.5 V/50 Hz, 400 to 460 V/60 Hz
Be sure not to input a single phase to a 3 phase type.
Otherwise, thereisadanger of fire.

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

iNPUT QUTPUT

Note)
L L2y L3 {T1) (T (TH
R S T U vV W

Power supply

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

Besuretoinstall an earth |eakage breaker.

The ground fault protection is designed to detect current flowing to the ground upon
power on. Thisfunction isto protect theinverter,not people. Install the earth leakage

breaker to protect against the ground fault on wires between theinverter and the motor.

(Use abreaker 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.
Otherwise, thereisadanger of fire.

Asfor motor |eads, earth leakage breakers and el ectromagnetic contactors, be sure to

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

/.’— A
_ 51  Wiring the Power Supply and Motor

c®| r RB .
(PE) (Ll) (L:Z) (L3) (RB)l (1) | () { (TD| (T2 | (T3)| (PE)
braking

aank

R s Braking Units
——

Dynamic

e)
o ELB

O 1O

A
J

O
R

Power supply

. « Theinverter 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 sureto attach athermal relay to each motor.

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

OB-\C) Mgl

p ' ELB
R(LI) (THu
Power N
— 0 O\ L O sy Inverter Ty v
supply Mgd T(L3) (THW

NOTE 2: Install an earth leakage breaker at the input of the inverter. (Select an earth leak
age breaker whose sensitive current level israised in high frequency range.)
When the cable length between the inverter and motor islong (morethan IO 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 cm-rent sensor in place of the

thermal relay.
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NOTE 3: Besurethat 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 multipleinverters are used, make sure that the grounding connections do not
create aloop.

Improper grounding Proper grounding

In;'erter @ [nverter @
@

Inverter @ Inverter

Grounding bolt
(at the site)

Inverter @ Inverter @

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 acircuit capable of delivering not more than 10,000 rms
symmetrical amperes,*** voltsmaximum,
(where *** = input voltage)
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5.2

SINK TYPE wiring

Wiring of Control Circuit Terminals

(Factory settings) o
jFMCMl!PLC P24!FW 8|76 |Ss| &3] 2] 1 |H]oo|L|cm2]1z] 11 ||JAL2|ALI|ALD
N A
Joddddddd |
TITTTPTTT T Y S
' ‘ T . Fault alarm
)<\ Input intelligent terminal ﬁ?&;’gig ;C&';')g
‘ For output
: Intelligent terminal
Current input
DCTio20ma 2! VDCS0mA
Frequency meter mA max
SOURCE TYPE wiring
JeslpLelpe lrw | lalalolilulolorlt leml A aLilato
FMIICMJIPLCtPMJFW g7 6 5 14 3 l7_LI lH JO |0]JL ?M2112 11 HAL2IALI{A
T TIILT] f’ ] R
177 T ITTTT Mo S
C . Fault aiarm
K\ Inputintelligent terminal Fgg&’gﬁg;‘g‘f
For output
. ; Intelligent terminal
SLTEnLIP 29 VIC 50 mA
50 mA max

Frequency meter

NOTE 1:  When an output intelligent terminal is used, be sure to install a surge absorbing
diodein parallel withtherelay (RY). Otherwise, the surge voltage created when
therelay (RY) goes ON or OFF may damage the output intelligent terminal cir-

Cuit.

NOTE 2:

Use atwisted 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 lineis 20
meters Or |ess,
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NOTE 3:

NOTE 4:

NOTE 5:

NOTE 6:

NOTE 7:

—— %Zﬂ—
— ——
—(—] : ' ——
- : No grounding necessary

Connect FG (frameground) of theinverter.

When the frequency setting signal isturned on and off with a contact. use arelay
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 defectsat 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 aright angle.

Main circuit power line
A& (RS, T,U,V,W,PP.P,R.B.N,LI,L2,L3,Tl,1-2, T3. +,-,etc.)

/ Right angle

Signal input line
(FM. €M1, PLC, P24. FW, 8,7,6,5,4,3,2, |
H, 0.01. L. CM2. i2, | I. ALO, AL, ALZ)

Separate by 10 cm or more.

Do not short between the terminals H and Land between the terminals P24 and
CM 1 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

@ This is an example when the sink type transistor @ Thisisan example when the source type
output (open collector output) module of the transistor output (open collector output)
sequencer 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 CMI and PLC.
L B0seres 1300 series
S+ Lp2e i coMm: leaa T
XCMl '-,'-:24\' oC ; A CMI #jzw DC

119 r____' L !- -|C_9C |
i D R el > PR s B Sl

'YT.R4_8 type output module Inverter 'Y TS48 type output module Inverter
(by Hitachi) (by Hitachi)

(2) When the externa interface power source is used
@ This is an example when the sink type transistor
output (open collector output) module of the
seguencer is connected
Note: Remove the short-circuit bar or wire between

@ This is an example when the source type
transistor output (open collector output)
module of the sequencer is connected

Note: Remove the short-circuit bar or wire between

the terminals CM1 and PLC or P24 and PLC.

e terminals an or Fea an the terminals CM| and PLC or P24 and PLC."

L P . 1300series 1300 series”
Seo | T | p2a . | coM P24

+
x @

q_u
.
=il

i 1
' I
CMI 24v DC| * o CMI1 +zw oc!
_gme | l((, - _SAc -
G AT —m e,
i
|

{{JG x‘lf’— —

3
d
®

K= e

L COM L ( Z.
YTRA48 type output module Inverter  YTS48 .iype outputmodule  Inverte -
(by Hitachi) (by Hitachi) vener

Note: Be sure to turn the inverter on after the controller and external power source are turned On.
(Otherwise. the data in the inverter may be changed.)
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54  Wiring Equipment, Options (EMI filter, etc.)

Standard equipment __|(200V class)
1 - Wiring (AWG or Kemil) Applicable equipment
Constanttorge | Variable torge | Power | Signal  Signal |Eanh leakage |Electro-
Power supply Inverter lines lines | lines  [breaker (ELBYmapnetic
g model Motor | Power | Motor [ Power | External] gy oy FeLlprataaL contactor
lines lines i ]
output output resistor |pws 76543 a2
(kW) RAT.LV (kW) RSTUVY|RB) 23 [LIHOOLL
WPN W.BN P.RB MLz
¢ AWG R AWGE| 10 |awcir {awcis
| [ J300055LF | 5.5 ormore | 1 or more [ or more [sticided |or more EX50C(30A) | H20
<] 130007 AWGS |y [ AWGST 1o wire
ELB | SLE | 75 | o mare or more |or mare EX30C(30A) [ H20
] AW 4 s AWG 4 .
—_— 1300-14GLF | 11 of more or more When the EXSOC(50A) [ H2S
AWG 3 AWG ] sumber of
J300-E50LF | 15 ormore | 22 o more ::'i:sldzbe EX60B(60A) | H35
AWG 110 10 AWG /0] usedis 114]
Magnetic J300-220LF | 22 or more or more :c"::i‘on RX100(754) | H50
AWG 30 AWG 30 f each
contactor o e
3oo-30LE 30 | o | YT or more La;m RXI00{100AY H65
AWG 40 AWG 4/0 || should e
J300-370LF | 37 or more 45 of more AWG 20 RXI00{100AY HB0
300 300
J300-450LF | 45 ormore | 33 of more RX225¢150A) H100
350 350
J300-550LF | 55 ormare | 70 or mote RX225(175A) Hi25
(400V class)
Wiring Applicable equipment
Constant torge Variable torge | Power | Signal | Signal |Earth leakage |Electro-
Inverer tines lines | lines  [breaker (ELB)magnetic
model Motor [ Power - | Motor | Power | Extemall o v s lpzaatoat contactor
peal FEE bl Y C I il
STUV I RBI2.3, [L1LHO)
Ll NS AL i pap | CHLILII
AWGE | | AWGEL 1o awais | awo s
J300-035HF | 55 of more 75 | o more o more |Shicided |or more EX50C(304)! H2D
Floas [AWGE [ TTAWGET g Jwire
J300075H 5 of trore” or more |or more | - EX50C(30A) | H20
AWG 3 AWG 8
F306-110HF | 11 15 ’ EX50C(50A) | H2S
Or more Qr morg | When the
AWG 6 AWG 6 ! numbet of
BOO-ISOHF | 15§ orpore | 22 | or more shieded EX60B(60A) | H35
AWG 4 10 AWG 4 wiedis ||
1300-220HF | 22 or more of more ::::;m RX100(75A) | HSO
AWG 4 3 AWG 4 of each
J300-300HF | 30 or more or more :r::lm RXICO(100A)Y Hé63
AWGZ a5 AWG 2 | hustd be
1300-370HF | 37 or more ot more l\ AWG 20, RX100(100AY HBO0
4 AWG 1 55 AWG ! 50
1300-450HF | 45 of mofe of more RX225¢(150A) HIDD
AWG YD 25 AWG W) j
J300-550HF | 55 or more of more RX225(175A) HI125
300 300
100-TS0RF | 75 | rmore | 90| 0 RX225(225A) H150
300 300
J300-900HF | %0 of mare 1g or more RX225(250AY H220
J300-N0OHF| tto | 330 f32 | 350 RX400(350A) H250
of more or more
AWG4/0 AWG4/0
160
1300-1320KF | 132 | "o | el RX400(400A) | Ha00
T 30 -
20§ W
1300-1600HF | 160 parallel paralcl RX60(600A) |  H500
350
2 50
BOO200HF| 20 | pg | 20 | 30 RX600600A) | H600
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- Part description

R S T
LI (L2 (LY P

inverter

(TH (T2)(TH
L PR

Function

AC reactor for

}) e——— = tmproving

the power factor
(ALL O0OL)
(ALL- OOH)

This part is used when the unbalance voltage ratio is 3%
or more and power supply is 500 kVA or more, and there
is a rapid 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 pant reduces noise,

{+)
RB I Regenerative
|— | resistor
=

EMI filter for
tnverter

(FFJ300-00J00)

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

(RBOODO-O)

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

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

This part reduces noise generated at the output of
the inverter. |
{1t is possible 10 use for both input and output,)

AC reactor for
reducing vibration
(ACL-L-T30J)
(ACL-H-[JC1)

Running motors with the inverier gonerates vibration
greater than that with commercial power supply.

This pan insialled between the inverner and motor reduces
torque ripple. )

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

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

NOTE 3: Be sure to use bigger wires for power lines if the distance exceeds 20m.

NOTE 4: Be sure to 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 mator.

lengih Detective current ima)] 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 10Q NOTE 6: The leakage current becomes eight times
600 m and less 200 because IV wires have a high dielectric

constant. Therefore. “se an one class
larger earth leakage breaker according
to the left table.
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5.5

Terminal

() Main circuit terminal

? Width
M

symbol Terminal description

. Screw  Width
Termina layout Type diamete; (mm)
GO R s|T[(RB|P|[N|[U|]V]W|[cD
: _ 055,075LF | ms 03
(PE)[ (LD 1 (L2) | (L3)|[(RB)| {+) | (B) | (T1) | (T) | (T1}| (PE) 055.07SHF .
0L, 150LF[  pqg 17.5
G®| R s| Tl ep[NJU |V ]w [c® ~ 4, ISOHF
(PE) | (L1)| (L2)| (L3) (+) | (D) |(TD | (T | (T) | (PE) 220 to 370LF I M8 I 23
450, 550LF MIQ 35
k\>§\w ~—— Internal short circuit bar 270 to 370HF M6 17.5
GOl r sl tleplplIn]w]|v wlc@\
®E) | | (L2) [ (L3) T(+1) [ | ® | an ]y || @Ee]| 450.550HF p s 23
fESSSSTY — Internal short circuit bar 750, 900HF | MI0 35
GO R | s|T|P|P|N]JU|V]Ww]|[c® | 100HF MIO | 40
(PEY | (LD )LL) | D] () 1 (D) | (TH [ (T | (T1) | (PE)
1320t0 2200HR M6 51
Main circuit
i al 11.] " 5 T rD L3 N (4] v
Termin Function \lﬂ)lll.ll Ll.!l[[lil(-!}[ 1 l 1 [:nl:‘l“:n[

ool o]

&1

RS.T| P
T Main power Connect the power suppl
LOJLE2)LLI) po ’ po PRy Braking Units
v, W ‘ =3
U.v, Inverter output Connect the motor 77§ g e
THTT) Power supply
P.RB | E | braki Connect a braking resistor (option)
' xternal braking - c
. Only the O5SLF/HF and 075LF/HF Inrermal shon ¢ircuin bar
(+).(RB) | resistor are equipped RB terminals . AN
P.N Dynamic braking unit Connect a dynamic braking unit
(.0 (option) Remove the intemal short ¢ircuit bar when
DCL is connected.
s @ Ground Grount_j (connect grounding to avoid A\ WARNING
(PE) electric shock) Wait until DC bus vottage is discharged after power
supply is turned ofF.
PD . Ctherwise, there is a danger of electric shock.
External choke coil Connect' 4 choke cail (D(_:L) for
(+1) harmonics current reduction

©

Ground at case

Ground {connect grounding o avoid
electric shock)

(2) Control circuit termina

The intelligent VO terminals 1 to 8 and 11 and 12 are initialized as shown below at factory before shipment,

FM (CMIPLC| P24| FW |REV| CF1 |USP|CHI[FRS | JG {AT [RS | H [ O } O] L JCM2|RUN] FAIf[AL2|ALITALO
£+ 1T t T 1T 7T Tt
FM CMi!PLC P24/ FW{.8 | 7 |6 | 5 | 413 |2 [ |[HjO|O| L |CMf 2| 11]|AL2]ALIjALO




Control circuit

for alarm connection is surely disconne

Alarm connection may contain hazardous live voliage even when inverter is disconnected.
In case of removing flont cover for maintenance or inspection. confirm that incoming power

cled.

Terminal . . . Standard setting of
symbol Terminal description and function intelligent terminal Remarks
FM Frequency monitor Dry contact
- Close: ON (run)
CMi Common for monitor Open: OFF (stop)
PLC Common terminal for the external power _ _
source of the sequencer (PLC) Min. ON time:
20 ms or more
P24 Internal power source for the frequency
' monitor and intelligent input-terminal
apu} FW Forward operation
1onitor
ignal 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 upcm power on.
5 InteHigent input terminal 5 CHI | 2 stage ace./dec. )
Note:
4 Inteltigent input terminal 4 FRS | Free run input signal "f&thgg'::ef g;;ﬂiﬂfd
terminals i 10 5 are
7 kept on, all the data
3 Intelligent input terminal 3 IG |[Jogging stared in the inverter
2 Intetligent input terminal 2 AT | Current input selection E‘;‘i‘c‘i.?: i such
@ slate.
1 Intelligent input terminal 1 RS [Reset (NOTE 1) | |
requency | H Power supply for frequency command 10 VDC
ommand X : 10V
put '] Voltage frequency command Unosm\i[n[;cltnmﬂn?a”' Oc:gﬂ\k?)
DC 4-20 mA {naminal)
Ol Current frequency command , Inpat impe dan‘c‘:";;g‘h
L Common for frequency command
utput CM2 Common for intelligent output terminal
gnal 12 Intelligent output signal 12 RUN/ Run signal 27 VDC
: : . 50 mA max
11 Intelligent output signal 11 FA1 | Frequency arrival signal
ault alarm | ALQ Normal: ALO-ALIclose Contact rating
liput ALl Abnormal. Power off: 250 VAC 2.5 A (Resistor load}{ Min 100 VAC
~ ALO-AL1 open 0.2 A (cos;=0.4) 10 mA '
AL2 30 VDC 3.0 A (Resistor load){ 5 VDC
. 0.7 A {cos;=0.4) 100 mA
/A CAUTION

NOTEI: Terminal RS can use only contact a (normally open).
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5.6

Control Circuit Terminals

Terminal symbol

Terminal name

Description

FM Monitor terminal Analog: Output frequency, cutrent, torque
Digital: Output frequency x frequency convened value
(Set in the remote operator monitor mode), max. pulse: 3.6 kHz
CMT Common terminal | Common terminal for the montor terminal N
PLC Intemahnterfaccommeon Common termina] for the external power source of the sequencer
P24 Inpusignapowesource i In ntact (npu and trequency
monitor terminal. 24 VDC.
Common for the FW terminal and intelligent input terminals
OUTPUT frequency 7
FW Forwardun/stogerrminal [\ Forward
—_— ': l/Revem 1C"‘iﬂ:|-dn‘lw| a3 ] """ l [ I
REV Reverse run/stop swr [ o7 : _?_é\ _?ks“
SWR. F—on SWF
Frequency :
CF1 SWi (Hz} Fourth &FS) ‘(Source type)
Third / e
Sccom;pc“’ 1 .
. sl L E.\(gﬁlm SRED
CF2 Multistage speed SwW2 sezd/ L TR
1 . \ L ' i E ] ;
Switch ' o 1 .+ Time SWE  sw1 w2
—— ! . w .
crs swy | Swa P B T
SWE L angd st1 with dipital
(NOTED oN I operalor@orr}j.
G Jogging Jogging run
DB External DC braking DC braking input signal
STN Initialization Initialization (shipment status at factory) input
SET Znd function The output frequency setting, base and maximum frequencies,
control method, motor constant, acceleration or deceleration time,
20 manual torque boost setting, and electronic thermal setting are
o changed in batch.
CHI Two-stage acceleration ‘The acceleration or deceleration time or selection of two-stage
or deceleration accration or deceleration is changed by tumning the comact ON.
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 xternal trip input signal (The contact is cpen.)
USP Power-ONrestant Restart prevention when the power is wimed 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 selting is
locked. See 12.9 [F-25].
AT Analog input command Analog input voltage-current switching (When the contact 15 ON,
current input signal to OI-L is acrive.)
RS Reset Trip or alarm signal Is reset.
UP Remote centrol 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 Tunction, When the contact is turned ON, the operation is decelerated.
. deceleration (Available the frequency command is sent to the operator.)




]

@

L

Terminal symbol

Terminal name

Description

H Frequency command power [+ Initialization of a voltage signal by an external command
terminal is between 0 and 19 VDC. (Switching from 0 to §V is executed
by A48.} When inputting 4 - 20 mA, turn the input terminal at
ON.
0 Frequency command
terminal {voltage command) Hiojot ", B 0,_0 [_,l'_
Ol Frequency command "Poees S
terminal (current command) VRO DCOtw 10 ¥ DC41020mV
L Fl.eqm,'ncy command (500 £210 2 k(D) tngut ig(;sdt:ni:'m mlnpx_n impedance 250 kQ .
common terminal When a current is inputted from between Ol and Land the value is 4 m¢
the output frequency may 0.6 Hr. If this occurs. set a value more than tl
frequency which is outputted by [A 4] start frequency setting.
(NOTE 2)
CM2 Common terminal 2 Common terminal for intelligent output terminal
FAI Frequency arrival signal When each operator is used, and arrival signal can be
outputted at an optional frequency.
o~ 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
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-ALI close
Abnormal, Power off:
ALO-AL1 open
ALl Fault alarm terminal
Contact rating .
250 VAC 2.5 A (Resistor load)  Min100Vac
0. 2 A(Cose=0.4) 10 mA
AL2 30 VDC3.0A (Resistorload) 5VDC
0. 7 A(cosp=0.4) 100 mA

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

NOTE 2:

When aninconvernience occurs in the above characteristics, adjust it using

and [9]5 ] The sum of both analog input signals is outputted

When selecting one of analog input current and veltage, make sure that the other

is not inputted.
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57 Terminal Connection Diagram

M
. g AX
EF ‘ gﬁ’_ BSS AX
Power supply = —O O QO Mg
=] '
Inverter

Three phase
power supply

ALO

Frequency setter [ 2 ) : . O
500Q0 2k | | . N
Current input — o ssl
410 N0 mA 1 :\ ; IL

o G
(s ¥ _@
(T W

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

Fault alarm signa
(Normal: ALO-AL1 ON)

@
L

= Grounding

Main circuit
power supply

Operation

Follow the timing shown as below

upon power or.

I

(NOTE 4} -——« 0.6 or more seconds

NOTE 1. Common termind for each terminal is different. command
output

P frequency
Terminal
name FM FW, 810 I H. 0.01 1. 12 Number of

| :

Command | CMI | CMI (P24)* L cM2 | revolutions
of motor

*: P24 is for source type wiring.

NOTE 2: The regenerative resistor has a temperature sensor. NOTE 4:
When it works, turm off power supply to the inverter
0 set the deceleration time longer.

5-14

isturned on.

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
simultaneoudly when the main circuit
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6. OPERATION

6.1  BeforeStarting Operation

Prior to the test run, check the following.

/I\WARNING

+ Besureto 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 there-try modeis 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, thereisadanger of injury.

+ Evenif the power supply iscut for ashort period of time, it may restart operation after

. the power supply isrecovered if the operation command isgiven. If it may incur
danger to personnel, be sure to make acircuit so that it will not restart after power
recovery.

Otherwise, thereisadanger of injury.

+ The Stop Key is effective only when the function is set. Be sure to prepare the Key
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 off.
Otherwise, thereisadanger 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.
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/NcauTion

« Radiating fin and discharging resistor will have high temperature. Be sure not to touch ’

them.
Otherwise, thereisadanger 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, thereisadanger of injury.

« If amotor is operated at afrequency 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 adanger of machine breakage.

Note:
()

Make sure that the power lines (input power supply R(L1), S(L2) and T(L.3), and output
terminals, U(T1), V(T2) and W(T?3) are connected correctly.

Make sure that there are no mistakes in the signd line connections.
Make sure that the inverter case (X)) is grounded.

Makesure that terminals other than those specified are not grounded. .

N

Make surethat theinverter isinstalled vertically on awall, and anonflammable material
such asasteel plateisused asamounting surface.

Make sure that them are no short-circuits caused by stray pieces of wire, sol derless 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 page10-2 when conducting insulation resistance and withstand
voltage tests. Never test terminals other than those which are indicated.

6-2



‘o)

6.2 Test Run

/I cauTion

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

» Wasthedirection of the motor correct?

+ Was the inverter tripped during acceleration or deceleration?
« Werethe SPEED (rpm) and frequency meter correct?

+ Werethereany abnormal motor vibrations or noise?

Whenovercurrent tripping or overvoltage tripping occurs during thetest run, increase
the acceleration time or deceleration time.

Factory settings

Maximum frequency: 60 Hz
Forward operation

An example of ageneral connection diagram is shown below,

Running from external command:
When setting frequency, run and stop

Operating with digital operator:

When setting frequency, run and stop
with digital operator. fromexternal command(FW,RV Terminal.)

(The same way as remote operator ‘ Thefollowing showsrun from

(DOP) or copy with (DRW).) | the operation box (OPE-4MJ2,OPE-8MJ2)
|
|
|

. FLB Inverier -

ELB Inverter
. 1

Dynamic braking
resistor
Daynamic
braking unit

RBo— Dynamic braking .
3 | («1IPO=resistor l

braking unit
Frequency meter

Fault alarm signal
(Normal:
ALD-ALI: ON
Abnormal: Reverse
Power off: . run/stop
o ALO-ALI:OFF) | Frequency

selier

Forward
Tun/stop

Fault alarm
signal

H ' Operator

: (0PE-4MJ2\
| OPE-8MJ2/
= Ground |

*: For sink type wiring.
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Operating with digital operator:

Procedure

(1) Tum on ELB to supply power to the inverter.

2
(3)
(4)

9)

operator turns ON.

Runnign from external command:

Pressthe | runc | key onceto display [5]_0)-
Press D of the digital operator four timesto display .

Press the| Func | key and then pressthe D

key to set [ [00). Pressthe| runc | key to
establish the data

Pressthe D key four timesto display
=il
Presskd  of the digital operatort fivetimes

todispaylF| 2|

Pressthe | Func | key and then the [A] key
S0 asto increase to frequency or the @
key so as to decrease the frequency.
(When the[aJor key is pressed con-

tinuously, the frequency is changed con-.
tinuousty.)

When the) key is pressed, is
displayed.

Check the output frequemcy and rotation
direction. When the[aor key is

pressed to display and then the
[FUNCJ(ey IS pressed, the rotation direction

can be checked. indicates forward
rotation and indicates reverse
rotation. When the rotation direction is

checked, pressthe] runc | key. When the
rotation direction cannot be found, operate
the equipment at alow frequency to check
the rotation direction.

Presst the| Aun
startsrunning.

key. The equipment

(10) Press the |stormeser| key. The equipment

decelerates and stops.

(4)

6-4

\
Make sure that the ED on the digital

Pressthe F_u_Nc_| key and then pressthe D
key to set [ {7 3] Pressthe [ unc | key to
establish the data

Pressthe D key four timesto display
o3

Short the terminals FW and P24 (CM | *)
of the control termina block.

Apply avoltage between the terminals O
and L tostart running.

Open the terminals FW and P24 (CM | *)
of the control termina block to stop decel-
eration.

*; Symbols are indicated for Sink type wiring.

Refer to page S-5.



Thefailure alarm signal is generated from the terminal ALO and AL.1 when afailure hap-
pens. At this time the contents of the failure are displayed on the digital operator.

» Whether the alarm termina output is to be. turned on or off during normal run can be
selected by the extension function cl2d

Thealarm output terminals at initial setting are asfollows (1).
The alarm output terminals are valiable asfollows (2) by setting .

(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
l AL2 I“" “‘ol AL2 | ALY ALOI AL2 | ALI ALO| AL2 |ALt [ALO
Contact | Power | Operation | ALO-ALY | ALO-AL2 Comtact | Power [Operation | ALO-ALL | ALO-AL2
Status ' Status
b ON | Normal Closed Open ON | Normal Open Closed
{initial ON  |Abnormal Open Closed a ON }Abnomal Closed Open
setting) [ oFR N Open Closed OFF N Open Closed

+ Contact specification

Maximum Minimum
250 VAC 2.5 A (Resistor load) 0.2 A {cos=0.4) 100 VAC 10 mA
30VDC 3.0A (Resistor load) 0.7 A(cos¢ =0.4) SVDC100 mA

Working voltage: Max. 50 V

+ Saving thealarm signal
When an alarm signal is outputted, thealarm signal datais stored even if theinput power is
turned off and the contents can be checked by turning the power on once again. However,
when the input power isturned off, the inverter control power is also turned off. Asa
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, atime delay occurs until the
contact is closed when the power is turned on. Therefore, when using the alarm contact
output, set atime delay of about 2 seconds when the power isturned on.
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Resetting (Any one of A, B and C is possible)

cmt el p2e |

C T oo

L

When the internal interface power source

P24-CM 1 isused (Source type wiring)

Il
T

CM1 | PLC | P24 I

I AN

When the internal interface power source

P24-CM1isused (Sink type wiring)

A) Turn control terminal 1 on. (Inthe

initialization at factory before ship-
ment, intelligent input terminal 1 is
allocated to the reset RSterminal.)

B) Press STOP/RESET on the digital

C)

operator. (Thisis effective only when
anaarmoccurs.)

Open the power receiving breaker of
theinverter, and make sure that the
Charge lamp on the control board
goes out. (See page 3-1.) Then, close
the power receiving breaker.

NOTE: When the control circuit terminal RS is used, never short-circuit RS-P24 (CM1*)
for four seconds or more. Otherwise, acommunication error
R-ERROR COMM<2> may occur (Although the digital operator display is

Dj, themverter is normal). When the above error occurs, open the RS termi-

nal and press the operator key.,

*: For sink type wiring

How to return to the initiaization (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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7. OPERATION OF THE DIGITAL OPERATOR

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

7.1 Names of Parts

FUNC (Function) key
This key is used for changing
‘commands. When pressing
key after selting data and
parameler, they are automati-

Monitor (LED display)

This display shows frequency. motor
current. motor revolution speed, and

POWER Lamp

Power lamp of control

circuit

Trip history

POWER

| e (A

57— |

LV I

[ RUN ] lSTOP/RESET]

cally memorized.

RUN key

This key is used for starting. (When

terminal run is selected, this key does

not work.)

— STOP/RESET key

Up key, Down key
These keys are used to
change data and increase
or decrease the frequency

This key.is used for stopping the motor or

resetting errors.

(When either operator or terminal is se-
lected, this key works. If the extension
function is used, this function is void.)

/I\ WARNING

1 The STOP/RESET key works only when a function is set. Prepare an emergency switch separately.’
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)

[ 7
‘u
Display after

power is turmed
on

(Frequency
monilor)

S10.0~—4 &

Press the [FUNC
key once.

Press the |FUNC
key once.

D’ (i ~.

Press the @

key five times.

=

L

il h .M
Ll o

Press the key once

-
&10.0

anf3et the frequency by using

the and keys.

When selecting the monitor

mode, press IA] and

to display .

7-1

Press| RUN

stored.

set by the JFUNC

Start | l }_— e
= The frequency which is

un

key is



7.3  Key Description

@ Data display The key are used to select the code and change the data. When
Code display theld  key ispressed once, the monitor mode[]_{J]isdisplayed

UP/DOWN k first and thenfo]  1,Jd] Sh[EL{ {] .-~ areoneby one. f

key is pressed once again when isdisplayed, the display is
returned tof]_0J-

If an optional code s selected when is displayed and the

FUNC 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 state of | Qf,|F| ! ,'[,the

data state is set. When the key is pressed once in the state of [ET; ).
the extension function code selection state is set.

FUNC E lT @ FUNC ' FUNC FA:H?] ‘ FUNCl
FL_&l——[5E80 FII 9 —[F_O—R99)— 1 0
Select the extension A setting method which
lT @ function code. is the smame as that for
' d g to ,F I i ts
used for the subsequent
screen transition,
C{l UI—‘F I ! ,‘] sCTEen transition screen transition

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

STOP/RESET|

The set value of F4 determines aforward run or areverse run.

[STOP/RESET key]. . This key stops the run.
When atrip occurs, this key becomes the reset key.

7-2
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7.4  Explanation of Screen Display

« When theinverter isturned 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)

« Dataduring running in any function mode or extension function mode can be displayed.
Evenif data cannot be changed during running, data can be monitored.

+ Ineachof thefunctionmodes|E] 2JFT B1IET THET 8] and[F] 18], cata

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

ENEEREN - ol ) e[E1E ]

RUN ) .
Or data display The display is left unchanged

Running start

(T S [FEL &) [F A [FL g [FL gl—[&18.0]

Data can be changed

Code which can change data during running Func| even during running




7.5

<Monitor mode>

output frequency
monitor

Motor revolution

speed monitor

Output current
monitor

Freqi:ency_ converted
vaue monitor

Trip monitor

| T&history
monitor

<Function mode>

Qutput frequency
setting

Running direction
setting

Acceleration time
setting

Deceleration time
setting

Manual torque boost
setting

Run command,
frequency command

Anaog meter
adjustment

Motor receiving
voltage

Extension function
setting -—

When the [FUNC] key is pressed once
to set the extension function, the
screen is changed to the extension
function code selection screen.
When a code is selected from the
codes to [{]2 # and the

key is pressed. the screen is

FUNC
changed to the relevant extension
function settig screen.

Transition of Each Code

To extension function code setting

» <Extension function mode>

54

54

o} [ 3ol [

| Control method setting |5
1 Motor capecity setting [,‘-7
,_-?' Motor poles setting

=
"

—

ol imlhallc

S
S

—~—

——

u

BRI | Y )

—

Ny
"y
L

.

ol (=

l-.

0|
"y
~J

B

u
I

ot sang T Al
Start frequency adjustment [F,’ 5
e oy [FlE
e v (Bl
Jump frequency setting 1
Jump frequency setting 2 ﬁ HhA
Jump frequency setting 3 ,L‘,r 515:
{J| carrier frequency setting | &' f:_.] !
Ergggggg sceczmr]\;and sampling} =
f.? qMogtla?jspsSt??ng o "‘7@
) g
3 aECIiJeuc;trr%g]ct: thermal level F"EI
S o moter speat monior © 11

Externa frequency setting
start

Externa frequency setting
end

137

X
L

Instantaneous restart
selection

BN

Dynamic braking usage
retio

Xy

b

Optional arrival frequency

=0l {%0] [0l (30

= =t} for acceleration
{1t Optional arrival frequency
F" i for deceleration .

G
Sl

515

4y

TE]

Monitor signal selection

Frequency convened
value setting

Analog input selection

=
i

=}

Frequency arrival signa
output method

Restarting after FRS
signa selection

L’

7-4

Reduced voltage soft
start setting

Running mode
selection
Jogging frequency
setting
Base frequency
setting
Maximum frequency
Setting
Maximum frequency
selection
quucncycommand
oquutfr equency adjust
terminal)
Frequcncy command/
ourput fréquency adjust
(OI-L, terminal)
Selection of reset
termina performance

P gain setting of PID
funciton

| gain setting of PID
function

D gain setting of PID
funciton

Selection of PID
funciton

Setting method of PID .
reference vaue

Setting of PID
reference value

Auto tuning setting
Motor data selection
Ro-To option selection
Input termina setting |
Input terminal setting 2
Input terminal setting 3
Input termian! setting 4
Input terminal setting 5
Input terminal setting 6
Input terminal setting 7
Input terminal setting 8
Output terminal setting | |

Output terminal setting 12

Input terminal aand b
contact setting

Output terminal aand b
contact setting



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 by the _F | Y extension
function setting function.

- Screen display i ?euzable Set
(;:gcz:s Function name Type | coge %en?,blc _ valve rs;ﬂl;gn value
displa uring Monitor/set value
BPIY | rynning
| Output frequency monitor Monitor do -— 0.003-9.99/10.0-99.9/100-400 — —
2 Motor revolution speed Monitor (d | 0.00-9.99/10.0-99.9/100-600 —_— —_—
monitor
3 Output current monitor Monitor | ¢ 4 — 0.0-999 _ _
4 | Frequency converted value | Monitor | d3 — 0.00-9.99/10.0-99.9/100.-999. — —
moanitor 100-999/7 10799 ’
5 | Trip Monitor ’ Monitor | d10 — — —_ —
6 | Trip history monitor Monitor | dtt — — — —
7 | Output frequency selting Setvalue | F2 V¥ 0.00-9.99/10.0-99.9/100-400 | 0.00 V¥
. 8 Running direction setting Setvalue | F4 |Notpossible| F/r(forward run/reverse run} F —
9 | Acceleration time setting 1 | Setvalue [ F6 v 0.01-9.99/10.0-99.9/100-999 | 30.0 Vv
10 | Deceleration time setting | | Setvalue [ F7 \/ 0.01-9.99/10.0-99.9/100-99% 30.0 \/
11 | Manual torque boost setting { Setvalue | F8 vV 0099 NoTES 11 v
12 | Runn command, frequency | Setvalve { F9 | Notpossible 00-15 03 —
command setting NOTE 1
I3 | Analog meter adjustment Setvalue | Fi0 \/ 00-250 172 —
14 | Motorreceivingvoltage Setvalue | F1l | Not possible 200-2301380-480NOTE ) 230/460 | —
15 | Extension function setting | Setvalue | Fi4 |Nos possible A 0-A99/C 0-C21 A —_

NOTE 1: In the standard configuration, four values from 0 to 3 can be selected. When an
optional PC board is mounted, {6 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

@
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(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 changed by .
. Screen display Sewable
D&)’ Externsion function name Code [Scame Send — o Remasks vifut!
display sy ing range Initial value| g nevien
|| Control method senting A0 N 0.5 0 ¥
2 [ Motor capacity seiting At] N 3.7 10 160 v _| NOTE I
3 | Motor poles setting ATl N P 4 v
4 | Speed control response constant sexting A3 ] N |000-999/1009991100] 200 4
5 | Stan frequency adjusiment Ad| N 0.10-9.99 0.50 N
6 | Masimum frequency litmiter setting AS|] N 0-120 {200} 0 N
7 | Minimum frequency limiter setring As| N 0-120 (400) 0 N
8 | Jump frequency setting | A?7] N 0-400 0 N
9 | Jump frequency seuing 2 A8 | R 0-400 [V N
10 | Jump frequency setting 3 A9 | N 0-400 [ N
Lt | Carvier frequency seniing ag |l N 140-140 (160 & | Seet18
12 | Freguency command sampling frequency Al R 1.8 3 N
13 | Multispeed first speed setting Al2[ N 0-120 {400} 0 N
14 | Multispeed second speed setting Ay | N 0-120 (400) 0 N
15 | Muliispeed third speed setting Ald | N 0-120(400) 0 N
16 | Electronic thermal level adjustment AR | H 20-120 104 ¥
17 | Electronic thermal characteristic selection A4 | N 0-2 1 v
18 Motor pole number setting for motor speed manitor A2S N Tio 48 4 N
19 | Extemal frequency setting start A | N 0-120{400) 0 N
20 | External frequency setting end A7 | N 0-120 (400) 0 N
21 | Instantancous restart selection A | R 0-3 0 N
22 | Dynamic braking usage rtio AB [ N 0.0-99.9/100 {1.5) N_[ See7-21
23 | Optional amival frequency for acceleration A39 N 0-400 0 N
24 | Optional arrival frequency for decelerarion Ag0| N 0-400 0 N
25 | Monitor signal sefection Add | N 0-3 a b3
26 | Frequency converted value setting A4 | N 0.0-99.9 1.0 N
27 | Analog input selection AdS | N 0-1 | N
23 | Frequency armival signal outpus method A9 | N 0-2 0 N
29 | Restarting after FRS signal selection AS4 | N 0-t i N
30 | Reduced voltage soft stant setting ASE | N 0-6 [ K
31} Running mode selection AS9 ] N 0-2 0 N
32 | Jogging freguency seuing AS] N 0-9.99 1.00 N ;Tm“?:ﬁ:;
N . €annot be et
33 | Base frequency setiing A62 { N 30-120 (400} &0 Vv )
34 | Maximum frequency seiting A8} | N 30-120 (400) &0 v N
35 | Maximum frequency selection A4 | R 120v400 120 N
36 | Frequency command/output frequency adjust {O-L rerminal) | ASC | N 0-255 N N | NOTE 2
37 | Frequency commandioutput freguency adjust (OI-L lerminal} | AS| N . 0-255 N N | NOTE 2
33 | Selection of reset ierminal performance ABS | N 0,1 0 N
39 | P gain sening of PID furciton A% | N 0.10.5 5 N .
40 | 1 gain setting of PID funciton ASI N 0.0-15.0 1.0 N
41 | D gain settingof PID function A2 N 0.0-100 00 N
4} | Selection of PID funciion A% | N 0-4 0 N
43 | Setting method of PID reference value A9S | N 0.1 D N
44 | Setting of PID reference value A96 N 0.00-200 0.00 N
45 | Auio tuning setitng AT | N 02 9 N
46 | Motor data szlection A%l N 0-2 0 v
47 | Ro-To opticn selection A | N 0-1 & N
48 | Input lerminal setting | Co | N | 03591116 18-20 18 N
49 | Input terminai seiting 2 Ct| & | 63,59 1116, 18-28 16 N
50 | Input terminal setting 3 C2| N | 03.59 11.16,18.28 5 N
51 _{ Input terntinal setting 4 C3{ N | 03,59,11.16,18.28 11 N
52 | Input terminat setting $ Cé| N | 03591116 1828 9 N
53 | Input terminal sening 6 CS| N _]| 0-3.59.11.16. 18.28 13 N
34 | Input terminal setting 7 C6| N | 035911161828 | N
55 | lnput terminaf setiing 8 C?r! N | 0359 11161828 0 N
56 | Output terminal sciting 1| Clo| N 0-2 0 N
57 | Output terminal setting 12 Ccul N 0-2 ! 1 N
58 | Input terminal a and b contact seting col N 00-FF 00 N
59 | Output terminal a and b contact selling cn | N 06-07 04 N

NOTE 1: The most applicable matot 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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7.1 Explanation of Modes

(1) mMbnuor-moat conte nfs

Monitor
mode Contents and display
contents
Lo The frequency outputted by the invener is monitored.
l 14 The display is as shown below.
IR 1| Display when stopped
~ l_l_ I_J l_l
Jutput J T — — | A frequency between 0.01 Hz
e l:lenC' €D ,‘,I” ‘, to ’—" ’-,’ ’-’, and 9.99 Hz is displayed in units
S e —t = '] of0.01 Hz.
nonitor FUNC
— p— T — — ] A frequency between 10.0 Hz
ﬂI ,’ ,’ 2) ',’ ” ” to ’—,’ L" L,' 99.9 Hz is displayed in units
L - -~ PR =1 -~ | of 0.1 Hz.
FUNC
T = — =1 A frequency between 100 Hz and
(3) ”,‘ ” to ’..,’ ” ” 400 Hz is displayed in units of
- — -} I Hz
| | The rotational frequency convened value of the frequency outputted by the invener
il | is displayed.
b (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."
Il 11 71| Display when stopped
Aotor l' I I I ! |
‘otation
peed i iy The converted value is displayed
nonit r (1 Fibie o=t in units of 0.01 (1 rpm).
=l = “ = = 1 From i to 999 rpm
FUNC .
J— —] — — The convened value is displayed
”" ,’ — > 2 " ” H 0 L" L,‘ L" in units of 0.1 (10 rpm).
= ) - - ~ i~ —~ | From 1000 to 9990 rpm
FUNC .
. J—— T~ —1 The converted value is displayed
(3 "” '," to L ” l,l, in units 'of 1 (100 rpm).
L LY From 10000 to 60000 mpm
NOTE: Motor pole number can be set by.
[ | 3 The current outputted by the invener is monitored. The display is as shown below.
Il Theoutputdisplay, accuragyisabout+10%.
= - . Inventer putput current: Im
N0 Display Monitor dispiay current: Imc
il when g Rated current of the inverter: [r
=iz = stoppe ———"“ch; M. 100 210%
Jutput D NG It {1 I 1] Acurrent between 0.1 and 99.9 A
urrent It ol V| is displayed in units of 0.1 A.
106tor J -
a5
@ A current between 100 A and 999 A
FUNGC is displayed in units of | A.




Monitor

mode Contents and display
contents
— Thé product of the value of frequency converied value setting {A47) and that of output frequency
”I 7’ (d0) is displayed on the monitor.
ronel o |1 o 515 Y 0.0t09.99
N i ———— S—
- 0 3 ~—— 1an, oo
requency (2) R A ] 10.00 to 99.99
onverted FUNC - P P .
alue p— A
1onitor @ e S ST 100,000 999.99
4 ,ll ,f ; ,‘ ,1 1o L, L{ f",, 1000.00 to 9999.99
(3 ,’ ,’ ,’ ,' to ,' -,’ '—,’ 10000.00 to 39960.00
i When a trip occurs, the cause of the trip is displayed in this code. As a general display.
ey the contents of the latest trip are displayed. Whenever the FUNC key is pressed, the content
- - of each is displayed.
FUNC FUNC FUNC
i I 1T Cli o J{cn
wnitor al i g RN gRINE IR
A ,
. ; Veltage bel
Trip cause Trip current e “Sf, m“;"&c“ trips
{Note 2)
NOTE 1: When there is no trip. is displayed.
i= = =i
NOTE 2: The above example of the voltage between P{+) and N(-) indicates 390 to 399 V
NOTE 3: When the sTdhen the|STOP/RESET|sed after a trip occurs, l, ,’ ,’ ,’ f‘ }‘
i ] displayed. —=
11 The causes of the last trip and the last trip but one are displayed. When the command is displaye«
il and the| | key is pressed, the trip cause is displayed.
FUNC FUNC
rip i i Cling
'5“{"3’ HER /R e
1onitor 'y = _ —
Cause of the [ast trip  Cause of the last trip
but one
FUNG
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
— - Methods for setting the output frequency are as follows:
L _l I. Digital OPErator e e ez oo Refer to this setting.
! L 2. Control circui, terminal ---------------- Refer to this setting.

(multistage speed command)

0 3. External analog input ----------------- Refer to page 6-2.

utput (0to 10 V.0t0 5 V. 4 to 20 mA)
frequency 4. Remote operator -------------mmmmmmnen Refer to the explanation of each remote operator.
setting (new type, general purpose)

5. 0ptional PCB «--vummcemmmmmrccreeees Refer to each optional PCB operation:
() Setting from the digital r
ﬁ {1 1| Afrequency between 0.01 Hz and 9.99 Hz is
LILE T setin units of 0.01 Hz.

set in units of 0.1 Hz.

lT @ | I A fr_equgncy between 10.0 Hz and 99.9 Hz is

FUNC

— 1T - - .
-« f‘ H j" ” | I 111 A frequenmyteeweeen 00 Hz and 400 Hz is
! set in units of 1 Hz.

FUNCInitial set value
When lhc@ or D key is pressed continuously. the value is changed continuously.

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

The output frequency atthe multispeed can be se, as specified below. When the running
mode is the process stepping mode. switch it to the multistage speed mode by the remott operator.

@ Connect the muliispeed terminal for setting the frequency to CMI.

(The relationship between multispeeds | to 7 and the control ¢ircuit terminals is as
shown below.)

. Control circuit terminal
Muhispeed 7 3 300 *I: By initialization, the multispeed can be
o] 7 [ 6] 5 Jeeddom]] i _ (th set up 10 the third stage. When CF3 s set by
{ A\ 3\ Multispeed | ON QFF terminal allocation (in this case, inteltigent
Multispeed 2 OFF ON OFF input terminal § is allocated), UD 1o the 7th stug
Muliispced 3 | ON | ON can beset{set by the extensionfunctionmode
CFi CF2 CF3 - g C4).
Multispeed 4 ON OFF Tntelli | co
Example of terminal connection [‘Maftspecd 5 | OFF | ON ntelligentinput terminal allocation: COw C7
for sink 1ype = ON Setvalue: 3 (CF3)
Reter|” page J-J. Multispeed 6 ON ON
Multispeed 7 OFF | OFF

@ set an optional output frequency using the @or D key.

@ Press the EUNC key oncejto store the se, output frequency.

NOTE 2: is displayed.
@Pressthe . key once. (Check whether the output frequency, which is se,.
is displayed.)
® By repealing (1}to (4). the outputfrequency in the multispeed mode can be se,.

NOTE 3:  Whenever any data is changed. be sure 1o press the |FUNC} key before starting

the next setting. Note that when the |FUNC| key is not pressed, the data will
not be se,.

NOTE 4: Whensettingtooveri20Hz, the changing over maximum frequency is necessary.
Remote operator or copy unitmustbe used.
(When the value is switched 1o 400 by F-30. an output frequency of up 10 400 Hz

can be se,.)
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Monitor

mode Contents and display
contems

_ Set the motor direction.

T i

f ! Set the motor direction when running by pressing the key.

NOTE: The setting during anis impossible.
FUNC| Initial set value

tunning S P
lirection L Forward run

-~

FUNBJNC i 'tcﬁri e done by pressing
A TTEE

| Reverse run

7-1 0
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Monitor

mode Contents and display
contents
o These commands set and displayAcc.time)and Dec.time( ).
L
- @ lT @ . Setting range Period
FUNC|  Initial value |FUNC ' 0.01109.99s | Every 0.01s
t\ccelera-l F[ §]—— Fl 6] 100109995 | EveryO.ls
tion time
160 10 9995 Every Is
Decelera-
tion time | 1t
and 2 U !
» Acceleration time 2 and deceleration time 2 are set when CHI is connected wirh P24.
* When atime of more than 1.000 seconds is set by the remote operator,
is displayed on the digital operator.
— — Set torque boost
Lyoo
/ L 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 invenrter trip. Set boost value in 70 to 90 when using VP1, VP2 or VP3 in V/F control mode.
Manual » Setting is effective only when V/F control is selected.
torque
boost
. output
sellmg Setting method . : Voflage -------------------- d
100%
Gl ‘
FUNC| Initial value [FUNC

Output

7 S : i frequency
0 510 25 50 Hz
612 30 60
With the remote operator {DOP, DRW. HOP, or HRW). .
point &A) in the torque boost graph can be changed within (V.iﬁ?r?St F 22'0% IS stet
the range of 0% to 50% with respect to the base frequency. wi e remote operator.)
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Monitor
mode Contents and display
contents

— Switching the run command and frequency command setting modes

rl o

I . -_' Set the run command and frequency command sending destinations. The standard specification
selection range is from 00 to 03.
Run Set value Run command to Frequency command to
i::gmand- Digital operator Digital operator
method Digital operator Terminal block
!:req Uen(:ly Terminal bleck Digital operator
—:;"“a“ ] Initial value . Terminal block Terminal block
nethod . Digital operator Option |
U 5 Option ! Digital operator
Option | Option 1
Digital operator Option 2
Option 2 Digital operator
109 Option 2 Option 2
Terminal block Option 1
. Option 1 Terminal block
Terminal block Option 2
Option 2 ) Terminal block
Option | Option 2
115 Option 2 Option 1

Setting method .

FUNC| Initial value |FUNC

£l Sl——(10]] ]

NOTEI1: The run command and frequency command sending destinations can be setto any
of the terminal, operator. option |, and option 2. Select the relevant set value.

NOTE2: Whenoption | or option 2is selected for “Run command to” and “Frequency command
to," the digital operator and terminal block cannot issue commands. Setoption |

or option 2 (set values[ [G9]-[ [ 15])only for operation or frequency commands

from the optional PC board.
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Monitor )
mode Contents and display
contents ]
— Adjust the analog meter connected to the frequency monitor
'L ” ,’ f, terminal. (Initial setting of the [FM] terminal: Analog frequency monitor}y Sink 1ype witing
- When operation starts. /T output between FM and CM1 terminals is ey Refer to page 5-3
proportional to the output data. Adjust the meter so that it indicates EM
A nalog the maximum point when th_e output is at the maximum. CM!
L : t
o0 uw _FLIE e
adjustment —U_\_J_-
(4]
T
FUNC Initial value FUNC Qutput - Lbaniation)
]
[0 — 12— TR 0
m - the meldunhermorrepeshsamoperation.
@Tl Maximum level of analog meter
Frequency monitor: (A63 maximum frequency setting)
SQ Current moniter:  (200% of inverier rated current)
Torgue menitor: ~ {200% Of rated tlorque)}
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. When the|FUNC| key is pressed once, the current set value
tibrot " of the motor receiving voltage is displayed.
r [a]
— e
] [} ] 371
Fne| 200 Velass [FIOT] [T /5]
Motor Initial value
receiving [ O0l— | E} _
voltage
setting FUNC @
400 v class {F| G0 (9100 (4] /5] [HI9 8] |56 0] [HIBD)
+ Initial value
‘— 111 Select the item of each extension function. After setting, the display is returned to the code
il | Jdisplay.
@After data is changed, be sure to press the |FNG key to store it.
E xtension
function FUNC Codel FUNC|on Code selectiom
Sertling - . o) » —
< Al 0 — L 1Gd)]
oo @] @ Y| &
' When the data is changed,
L T] the display blinks.
: l (Set value storage wait state
When the |FUNCI key is pressed, the display stops

blinking and the data is stored.




Returning to theinitialization (State set at factory before shipment)

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

1) Allocate STN (setvalue[ ]_J]) to oneof theinput intelligent terminals. (Use|C| /{to|C] 7|
in the extension function mode to set the intelligent terminals.)

(However, [C] 7] cannot be used since resetting RS isinitially 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) Keepthe STN terminal open for more than 6 seconds. (When keying, resetting, or turning power
off is performed within 6 seconds, the equipment may not beinitialized.)

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 (, and [4] 1 /]

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-0OA) .

(1) Display [INIT_TCNT|(trip history count clear) or the function mode initial setting[F-38_INIT),
(2) Move the cursor to beneath the initial set values. Select CLR and storeit.

I) Tum the power off once and then turn it on. or close the reset terminal RS-P24 (CM 1#*) for
approx. asecond. By this, trip history datais 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-OJ) or high-performance copy unit
(HRW-0J)

(1) Display [TCNT 0: CNT] (trip history count clear) or the function mode initial setting
[2-1 INIT].
(2) Enter acount clearing value [0: CLR] from thei0-key pad. ‘
[) Turn the power off once and then turn it on. or close the reset terminal RS-P24 (CM | *) for
approx. asecond. By this, trip history datais deleted.

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

NOTE: Symbols* areindicated for Sink type wiring.
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(3} Extension function mode contents

Extension
function Contents and display
code
i Set the control method. Select one of the following control codes.
1
FUNC|  mnitial value
. —_— V/f control (VC
-ontrol <—-—— m ----- ( ) -
Constant torque characteristics
nethod FUNG 4
etting @
k 4
. Vif control (VP1)
. Reduced torque characteristics,
1.5 power
@ NOTE : set torque boost in 70 1o 90.
\d .
I:lzl _____ V/f control (VP2)
A Reduced torque characteristics,
| .7 power
@ NOTE : set torque boost in 70 to 90
Y
Dj V/f control (VP3)
Y Reduced torque characteristics,
2.0 power
@ NOTE : set torgue boos! in 70 to 90
4
. Sensorless vector control (SLV)
(4]
. ‘l‘
El:gj ----- Vector control with sensor (V2)
NOTE : Vector control INV only
(Feedback board is nesessary}
0 f
Set the moter capacity and “umber of motor poles according to the motor to be used.
i ! The maximum rating of the applicable d-pole motor for each inverter
il ! is set initially. NOTE -
. When the data does not maich
o 5 Motor caaCIty No. of motor poles . of the mootor, satisfactory
- - ! haracteristics may not be
{ f L c CS may not
! ' m obtained during the sensoriess
veCIior running.
1lotor FUNC l @ FUNG lI @ The full performances may
2 it not be demonstrated if the
pacily, —_— [ 3 ] ——» rating of a motor used is tow or
10tor poles| “_ l—'lS—C—ZJ 5 Lle— [EI less than the maximum
stting upplicable rating when
FUNC @ FUNC EI IZ‘ the sensor-less vector function
is used.
Initial The sensor-less vector apera-
value tion is disabled when two or
MOre MoLors are Tunning.
@ @ Sct this data properly according
10 the motor used if its rating is
m .n not the same as the maximum
[ upplicable rating in V/f
aperation. ‘
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Extension

function Contents and display
code
— — Set the response speed (ASR system gain) between the inverter and motor. When increasing
H _,f or decreasing the current motor response speed. adjust the ASR system gain. When the set value i;
- = decreased, the response speed is increased. When the set value is increased, the response speed is
decreased.
Soeed 4]
pee —_—_ A constant between 0.01
control O d)< 3193 and 9.99 is set in units of 0.01
response
ZZtr:iSr;[;m FUNC{ Initial value
» T — A constant between 10.0
m — &l L']UU—I - lglggl and 99.9 is set in units of 0.1.
FUNC
- A constant between 100
—_—
MO <655 and 635 is set in units of |
— Set the frequency for starting output of the inverter.
H L,’ Set a frequency between 0. | Hz and 9.99 Hz in units of 0.01 Hz
COutput voltage
v
start

requency ] ”@

id justmen:
FUNC

@ Muxinqum

frequency
When the start frequency is increased.
the acceleration or deceleration time is
decreased.
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Extension

function Contents and display
code
- — Set the limits of frequency setting withinthelH] '-;'Istart frequency adjustment range and@E
L maximum frequency setting range. When a value beyond the limits is inputted from the operator.
H A 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.
o C
M| U Maximem® [ 2 0) 400)
frequency limiter Setting example
. i . (When an upper limit of 45 Hz and a lower
‘requency FUNC [E] lT @ limit of 20 Hz are set)
1pper, Output frequenc
ower Tl [ [0 tritial value 01ty [-===mmmmmmmmmme s .’
imiter

FUNC Upper limiter 45

Minimum (400) ‘Lower limiter g

frequency limiter

FUNC u (4] 0
4.—— Iniual value NOTE: Setting conditions

0 Hz or upper limit 2 lower limit
When 0 Hz is set, the limiters will not operate.

Frequency command
(F-SET}

FUNC

‘requency
ietting 1

lump
‘requency
etting 2

lump
requency
etting 3

To avoid a resonance with the load. the frequencies at up to 3 points can be jumped. The setting
order and the execution order-may be changed.

The frequency equivalent to the jump frequency setting width (£ 0.5 Hz) (Note I) cannot be set as
a jump frequency.

NOTE I : The jump frequency can be set by the remote operator.

NOTE 2 : Asto the frequencies which are set by the jump frequency setting function, the set
frequencies are jumped but the output frequencies pass.

Seuting example
Jump frequency t: 10 Hz
Jump frequency 2: 30 Hz
Jump frequency 3: 45 Hz
Output Jump frequency width: 0.5 Hz

-~ frequency £

0

Set frequency (V) Output frequency (V) 45 L-A-d-j:x;l;rl-e-rl;;)a—r;g;:/'— z
. 0p---m
In the casc In the case

of jump frequency 1 of jump fréquency 2 10k---nm

[«
s
®]
)|
o

i )

" In the case 0 - -
FUNC Initial value of jump frequency 3 / v (v)

A I—(00 W8 s

Deceleration_ L. { E 0.5 Hz I Frequency which

PR

FUNC ;0.5 Hz [ jumps by 1.0 Hz

Acceleration
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Extension

function Contents and display
code
— — Set the switching frequency of the powér module.
it , L
i1 (NOTE 1) Carrier frequency initial value
FUNC| [nitial value |FUNC model 1ype initial value
- CcT VT
10— 10—
—_—
Carrier m / o 055 to 150 L/HF 16 kHz 8 kHz
frequency U‘ @ 220 L/HF 12kHz | 6kHz
sletting 300 to 370 LHF 0kHz | 5kHz
C—'lg 450 10 550 L/HF 6 kHz 3 kHz
A . 750 to | LOOHF 3 kH 2kH
NOTE 1: The initia value of carrier frequency z =
i . ; X 1320 to 2200HF ZkHz | 2kHz
varies with the inverter capacity.
When VPI to VP3 is selected carrier
frequency is automatically changed to
VT. ‘
— Set the frequency commands (voltage frequency command (O-1 ‘termiing signal), current frequency
’L" " ,' command (OI-L terminal signal), and the number of samplings.
NOTE: How to set
FUNC| Initial value [FUNC | | /]: The number of samplings is set 1o 1.
The reaction time becomes shorier, but
Er;ql::;:(;y m ——— ¥ the output frequency becomes likely to
Q ¥ vary,
5 amphng E iT @ [:m: The number of samptings is set to 8.
frequency R e e B R Sl
s etting . ' stable.
T Set the output frequency of each multispeed speed. When setting four or more speeds. refer to the
LhiJ item of [£] 3] output frequency setting.
N L Examplc}?f the connection method
. : Refer 10 Page 5-5 .
Y I " ' 8 R EG
H ,f _,I |00} nitial value em [omi [ pLe | p2e ] Fw | Rev | P 1E2
— [n the case ’
saes ., — B & SR
L RRT seting 1 FUNC i/ { { {
nafr Al l—= 20 l
FUNG (400) ExamplecfMuttispeedsetting =
; Control ¢circuit
M u!tlspeed : i 1t Muliispeed terminal
( setting 1 I n thecase of multispeed setting 2
. Multispeed | ON OFF
f Multispeed | v\ o of munispeed setting 3 Multispeed 2 OFF | ON
k jetting 2
EIFE] Multispeed 3 oN | oN |
I Multispeed NOTE: When using four OF more multispeed commands,
k ietting 3 usc the multispeed terminal (CF3) as an input terminal,
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Extension
function
code

Contents and display

Electronic

Set the electronic thermal level. Set the thermal level in accordance with the rated current of the
motor in units of | (%).

Motor rated current 100
inverter rated current

C_, 0 Time(s) A

Adjustmentlevel=

thermal Setting method 20% 120%
level @
adjustment FUNC| oot value |FUNC Inverter rated curren
=
Alcd—— 104 EIEE]
lT 0 ‘ 1 1 L L I
120 i 100 150 200
. Inverter current {(A)
—— Sclect the electronic thermal characleristics. Setthethermal characteristicsin accordance with
L _ht {he load to be used. For free setting of set value 2. the current and frequency can be set by each
it remote operator.
[Se1 value Function
Electroni 0 Constant 1orque characteristic
ectronic .
thermal imual‘ value 1 Reduced torgue characteristic
character- 2 Free setting
istic (Can be set by the remote operator)
selection =
. A ng:;:?:;gz“{gc (Each characteristic
. St 60 Hz or more is 100%
Setting method ” —~ a
il @ w100
T £ 80 _l !
FUNC]. Initial value |FUNC E : ;
5 - = : ;
m —"‘EI:I m 2 60 : Reduced torque
. a characteristic
[v] ]| (4] E -
cC : ; : :
ol - - >
T 0 s 20 60 120
] Qutput frequency (Hz)
) — Setihe pole number of motor to convert output frequency infomotor rotation speed on monitor
H ||_H__I| mode funciton|o] /]
S Settable numbers
lzﬁ 2.4,6,8,10,12,14,16. 18.2". 24.32.36.48
Motor Setting method
emeied ) [ @
setting
for motor FUNCL Initial vaiue |[FUNC
5
speed Al ——[ [ 49 ——{Al]
monttor
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Extension

function Contents and display
code
gy Set the frequency for starting output for an external frequency command (Qto QO V. 0to 5V,
f_f _H_ 4 to 20 mA) and the frequency for ending output. When 0 Hz is set. this function will be canceled.
FigE L) External frequency Initial value 4 NOTE {: The standard wring is 0 Hz.
sewiag start 5 80f---e-mmeemoog in this case, the sclected VI
4 . 2 t patteerr is used for running.
‘-, —' —' Setting method % 1 NOTE 2: When changing the V/f pattern
A g ! after [AI26 (start) and (end)
e E’ @ EA -— ure set, readjust [A[26] (start) and
FUNC £ N Al27} (end).
. : 3 |J=———=———=' NOTE 3: When{Ai26} (s1art} > [A[27] (cnd)
External SAC | —— = g is set and the frequency command
5 (= :
frequency cCo ——— C e} value is minimized (0 V or 4 mA).
. {400) the output frequency may be
setting FUNC lowered than the value which is
start sct by by 0.1 10 0.3 Hz.
Extemnai frequency The reason s that it is judged that
. Output there is some frequency duc 10
seuting end U R 27 noise on the signal line and it is 2
External frequency : : g
. (Hz) I normal operation,
Frequency Ch' I Same as A26 : NOTE 4: The setting shown left is also
setting end possible with F31 of the remote
¢ 2 8¥ WV Froquencs operdtor.
0 t -- 4v S5v command
1072 - e 0mA
5 it En
:::Tnﬂdniczo‘kl/ ™~ wr':lrs::‘::l‘!(m‘!)
[ | Setthe inverter retry methed when a power error occurs.
LI 1Ll | Select the set value of the retry method to be used. ;
Set value Function

E

Instanta-
neous
restart
selection

{ Restart
selection

. Initial vatue| O

Alarm outpur after tripped

Deceleration stop at the time
of restart

Setting method
- [M]|[a] !

FUNC FUNC Frequency matching start at the time

Initial value 2
of restart { Note 1}

1 A5y

k) 0 Hz start at the time of restart

NOTE l:  When the base frequency is one of the following ones, frequency matching may restars at 0 He.
When the base frequency is 60 Hz: Driven at 40 Hz or lcss
When the base frequency is 50 Hz: Driven at 30 Hz or less
For.other precautions, refer 10 Chapter 1, "Instantaneaus stop resteni” of Appendix 2.

NOTE 2:  Since the retry mode is selected, the equipment restans for trips of overcurreat, overvoliage, or undervoliage.
For undervoltage, 16 retries (1 7th trip) are execuied.
Far overcurrent or overvoliage, 3 retries (fourth 1rip) 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.
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Extension
function
code

N
!

Jynamic
waking
usage ratio

Contents and display

Setting method

El Initial

FUNC

value

Set the usage ratio (%} for 100 seconds of BRD.
LIl | When the BRD operation exceeds this setting,
L the operation will be stopped.

AZE)——[ 17 5]

@

Function contents

t

-

12 t3

- - ")

RDON 5N

ON

ON

100 seconds

T (] + 12 + t3)

x 100

100 seconds

NOTE 7:

(dynamic braking) circuit.

NOTE I1:

NOTE 2:
‘NOTE 3

NOTE 4:

NOTE s§:

NOTE 6:

The internat BRD circuit is not mounted
in an inverter other than the types 05517
and 075L/HF,

When 0 % is set, the BRD will not be
operated.

When T exceeds the set value, the BRD
will be stopped.

When mounting an extermal BRD unit, s

the usage ratio to and remove tt

eaternal resistors.

The initial settings of {10-550L/HF
are 0.0%.

Conditions when using the exiernal
resistor are shown in the table.

Inverter requiring an external resistor

Model | 055,07SLF | 055,075HF
External l RB! toRB3 RB2,two each in seric:
resistor {17 ohm or more) {70 ohm or more,
Usageratio | Max. [0{(%) | Max. 10(%)

This function cannot be used for the inverter types 110 to $50L/HF which have no built-in BRD

|loptional

Ol 20
37

7 - : - - -
\hern frequency arrival signal output method 2 is selected, an ?utput signal is outputted
L an optional frequency. When frequency arrival signal output method | is selected, an output

ignal is outputted at an optional frequency or more. For acceleration and deceleration

CHn
1

—_—

Arrival
optional
frequency
at accelera
ti3”

Arrival
frequency

at decelera-
tion

Y, the frequency. is set in units of 0.1 Hz (in units of | Hz for 100-Hz or more).

Setting method

In the case of optional
arrival frequency
of acceleration

In the case of optional
arrival frequency
of deceieration

FUNC

FUNC| -

Y00
ol

Initial value

FUNC

AYO——=[100l

FUNC

At the time of acceleration, an output signal

is tumed ON in a range from the set frequency
-0.5 Hz 1o the set frequency +1.5 Hz. Atthe
time of deceleration, an output signal is turmed
ON in a range {rom the set frequency +0.5 Hz
to the set frequency -1.5 Hz.

Qutput 4
frequency f

setling

selting

0

Cutput
signal :
(FAD

o

t
Running
time

7

Ti&
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code
— Select the output monitors signal at the control circuit terminal FM from
Lo the table indicated below.
77
: Set value Function
Voni Setting method . Initial value] © Analog output frequency monitor
onitor
signal - E] ‘H @ . 1 Analog current monitor
ielection - FUNC . 2 Analog torque monitor (Notg)
T » T . ]
ﬁ D:@ ‘_"‘*lﬂl 4y 3 Digital output frequency monitor

Initial value
Use the analog torque monitor function only in the

NOTE:
sensorless state. Under the V/f control, an appropriate

Output full-scale value

Output monitor signal

a0 Frequency monitor Maximum frequency ;aiuc ishoutrultcd. The accuracy is +20%
=4 - a rough value).

d | Current monitor | 200% of the rated current

<

200% of the rated torque

Torque monitor

Set a converted value for frequency converted value monitoring. The product of this setting and the
ouptut frequency (dQ) is displayed as the value for the frequency converted value monitor (d3).

=
.
~

. . Setting method
‘requency
glfin

onverted
‘alue , FUNC FUNC
ctirg | [T —{0 10 ——A7

Initial value
@@

Set the maximum voltage to be supplied between the terminals 0 and L.

._
l—-.
i

LiL

]
Setting method m D TO 5
nalo VRO DCOTO 10V
t & . @ (500 €2 ta 2k€2) Input impedance
P FUNG FUNC J0 ket
lection Terminal connection example
- Elj m Set valuel - Function
. Initial value :
0 Max. 5 V input
Initial value] | Max. 10 V input
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Contents and dis-play

100

function
| code
When selecting the frequency arrival signal at the output terminal. select thearrivalsignal output
H l’_,!Lll method.
Setting method [ & %‘;ﬂz;cy A 0.5;: FL D) seuing
(Hz) \ 1.5Hz
. @ | o
Frequency FUNC i FUNC ; :
arrival ) : :
. m) " '
signal ——[T2 EIEK ; LN,
output Initial value Adival ’5—‘;’0 ms ON i Time
signal
method & / / % A//J
m; At the time of constant
Output speed arrival
frequency A
(Hz)
Setvalue Function 0.5Hz /[y A0
0 | At the time of constant speed arrival | ‘ot f seuing seting Ny 1-5He
| Optionally set frequency or more (] - LNy
2 Only optionally set frequency Amival T S0 oN { Time
it T
. _ w7
Setoptionalfrequencies of set value I and set . 7. Optionally set frequency
i Ty} = - :
value 2 by F = _L? and S . or more
Qutput .
e N i
. ‘
NOTE 1: The frequency arrival signal setting /Y A~ A
can be allocated only to one settin,
of the intelligent output terminals. 050 ,_—I"SHZ
It cannot be oulputied to 0 : Ny
an individual output terminal Arrival ! ON  (Time
for acceleration and deceleration. signal :[Z}/Z%
NOTE 2: Selection of arrival signal output 60 s <60 s
method for relay option board (J-RY) .
can bc done by remote oprator and : Only optionally set
F-48 funciton. frequency
— Select an operation after a free run stop.
N YNE 2] 7 Twiththe d M|
(1| 7] | set 10 7 and| [|with the and keys.
Restarting Setting method
after FRS Initial value
signal — | 10 Set value Function
selection = — 0 f matching
FUNC u IEI | 0 start Initial value
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Extension

function Contents and display
code
—T Adjust reduced voltage start.
A5
U FUNG NOTE: How to set
Initial value |[FUNC There i suced vol The rush
: ere 15 no reduced voltage. e [US.
leduced - —-)- DE —-b- ; current at the start of the inverter is
It ¥ increased but the motor reaction tme is.
‘oltage ¥ decreased.
og‘start E] lr @ [:IJE: The effect of the reduced voltage is
etting large.
. The rush current is reduced but the
mMOLOr reaction time 15 increased.
IRT Select the running mode. Set the running mode to be used.
L Setting method . Set value . Function
E lT @ laitial valuel  Q Normal running mode
tunning FUNC FUNC i Energy conservation running mode
node ASS——[1 4 _,ﬂ , | Fuzzy most suitable acceleration
election d decelerati
Initial value and deceleration mode
NOTE: When the fuzzy most suitable acceleration and deceleration are selected and the load inertia (motor shaft
conversion) is more than about 20 times of that of the individual moter, an overvoliage tip may occur.
If this occurs, reset the mode 10 the normal running mode. For ather precautions, refer to “Precautions for
fuzzy most suitable acceleration and deceleration” of Appendix L.
AT Set the running command so as to be inputted to the terminal.
L [ Sl 10 3] 7El
N (Set £ 9 o or )
Since jogging is a direct input operation and may be eaSIIy tripped, set the jogging frequency
to 5 Hz or less.
ogging Setting method
~equency .
atti
ting FUNG (v || [a] FUNC

(REV) (JG}

A6 l—— 100 ——@E 1]  Toul | \um 8\\3!

Initial value

“ NOTE: ___T__I_ _T
No frequency can be set SWFwW SWIG
between (.01 Hz and 0.09 Hz.

Operation timing
SWIG 7 7 /%’//f/ s

20 msec min
—

SWFW I// /71 I’/ ?//J

Motor Free run
rotation ﬁ 2?’//)& // /7///‘ Pk The free run operation is performed immediately after

SWFW is wmed OFF.

No jogging operation is performed when the set value is smaller than the stan frequency .
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function Contents and display
code
- Setthe |A] £ 2|basefrequency and[A] 5 F]maximum frequency. -
i I [RIE3] _
HaC Setting example
Setting method [ {377
- @ s %[5 v 100% :
el | j
133 FUNG 4] [ ; 5
1 ]
= > —_— -ﬁ : i
Yase Ei E’l E i
. Initial value ’ . L
rfguency 60 Hz 60Hz 120 H:
etting f f
[E lT @ (A62) %nsc frequency (A62) base frequency: 60 Hz
. and (A63) maximum {A63) maximum frequency:
Taximum —ID frequency: 60 Hz 120 Hz anency
requency %
etting (400)
When the frequency is set so that the base
frequency is larger than the maximum
frequency, the base frequency is forced  NOTE 1: When a frequency more than the base frequency 60 Hz
to be made equal to the maximum 1S used. the mtowr IS not a general purpose motor but
i aspecial motor. Therefore, the maximum applicable
frequency at the start of running. MOLOT sctvalucis different
_ WhenthekW display is the same. theinverier
Freely setting range capacity may beincreused.
v -« »
1006 b---- NOTE 2: Set the base frequency according 1o the specifications
['NOTEJ AR [y 4 gy of the motor. When the base frequency is s¢1 to less
¢ y H than 30 Hz, the motor may be burned.
|
1
‘
i
I0Hz 60Hz 120 Hz 400 Hz
f
" — Select12( Hz or 400 Hz as the upper limit that can be set in the maximum frequency setting (A63).
LIt L
= —_—
o —
Initial value
FUNC
Taximum
requency E lT @
election
S Adjust the relationship between the external frequency command and the inverter output frequency.
FH : Voltage command (O-L)
N . F:urrent command (01-L) . . o .
it This function is factory-set to the appropriate pdiition. If this setting is changed unnecessarily, the
correct relationship between the external frequency command and output frequency is no longer
requency maintained. This will result in poor control performance. Adjust the setting of this function only
when the output frequency does not conform to the external command.
ymmand .
stput Adjustment method
. i i ; o
| equency Voltage command: Put voltage command (10V of 5V} to O-L terminal. and adjust unit
di output frequency comes to maximum.
Just Current command: Put current command (4-20mH) to OI-L terminal, and adjust unit
J-L,01-L) output frequency comes to maximum.
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function Contents and display
code
— Possible to select a performance of a release timing of alarm signal when giving reset signal
LI from [RS] terminal
Pyl
Set value Performance
Initial value |FUNC T Pl 2
i - terminal
e | [ElEE] L 0] ~ A5 fm 70
oulput
erminal El T @ ;er:sn?lsnig?al )
perfor- . terminal
mance (T b T2
i These functions are used to set PID control operation gains.
NN E] P (Proportional) gain. I(Integral) Gain adjusting range
— gain, Ei D (Differential) gain P 0.0105.0
Ll i
’LJ y Set each gain. | 000150
Setting method 5 U D 010 100.0

FUNC

FUNC

ropor- | [AIGG)—[ [L0] GIEH
ional gain Initial value
ietting @ u @
ntegral
rain .C.E
etting
Jifferential
pin setting
- is function is usedto control the unctions incorporated in theinverter,
iIHH‘I' This funct d trol the PID funct tedinth rt
cl ‘,—I This function is also used to select a feed-back signal input and set a magnification of the integral
gain setting value.
For details of PID control, refer to “Appendix 8 PID Control Functions”.
‘1D
ontrol Setting method Setting | Feed-back signal { (Imegraly gain
) . value input terminal magnification
election
E} @ 0 Built-in PID function disubled.
FUNC FUNC
i Analog current (O1-L) x1
ﬁ - 2 [ Analog voltage (O-L) x1
Initial value
3 | Analog current (O1-L) x 10
4 x 10

Note 1:
Note 2:

Set"0" for the use of aPID optional board.
Do not assign a feed-back signal input and an target frequency command

Analog voltage (O-L)

to the same terminal. If assigned. the PID function will be disabled.




Extension

function Contents and display
code
A ar This function is used to select a method to enter the target value for executing each PID function.
I jj Set vatue Performance
Setting method
g I—__El 0 The target value depends
Target on the m level set value.
value FUNC EI Izl ] - -
setting The target value is set using
method > EIEE] the frequency setting
selection Initial value
method.
NOTE 1: Set "1" when a PID optional board (J-Pl) is used.
The value entered to the OS terminal of J-Pl is assumed as the target value.
NOTE 2: The target value at set “I” is O-L, 01-L input signal, setting or multispeed
setting.
or This function is used to set a target value level of PID controlling within 0 to 200%.
] :H:i This function is valid when 0 is set for E]
Setting method If an analog voltage is entered as a feedback
Internal value, the feedback voltage (0to!10V)
corresponds to this target value level
target
valﬁelevel FUNG E lT @ setting (0 to 200%). In other words, if,
. when 5V is entered as the target feedback
settin o
& ——b value of a sensor, it is convened to an
Initial value internal target value, set 100% as this
internal target value.
07 Selectwhether to start auto tuning as well as a mode., When |l or 2 is set, auto tuning is started
] during the first operation.
- Set value Function
T —)-—[ nl
A5 /< Il "I" 0 Auto tuning is not performed.  {+— Initi;
nitial value value
‘:m_o FUNC 1 Normal measurement mode
uning The motor runs.
setting IZ’ ,N E ( )
2 R1, R2, or L measurement mode
| 2 (The motor does not run.)
(For details of auto tuning, see Appendix 1.}
iy Select the motor constant used forsensorlessvectror control (SLV).
i
- =
Set value Data used
Motor FUNC lT @ 0 ‘Old Hitachi-general- |<— Initia
data - purpose motor data value
seglec[ion ﬁ

Initial value

1 New Hitachi general
purpose motor data
{(OThe MotorQ)}

2 Aulo tuning data
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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 using a
: ’1 ; function other than the standard set functions of changing the terminal order, set the function
- - for each terminal. The minimum input signal acceptance time of the input intelligent terminals is
to about 20 ms. PCB terminal array
T Arrary of codes and intelligent terminals FM
L f .Code Function name r:::g;“,:'w Initial setting ]EII.\,AC]
C 0 |[Input terminal setting | 1 18 P24
nput - : FW
erminal C 1 |Input terminal setting 2 2 16 : .
etting C 2 |Input terminal setting 3 3 5 7
to 8 C 3 |Input terminal setting 4 4 1] 6
C 4 |Input terminal setting 5 5 9 5 Input intelligent
C 5 |Input terminal setting 6 6 13 ; terminal section
C 6 |lInput terminal setting 7 7 i 2
C 7 |Input terminal setting 8 8 0 ! j
Setting method H
] -

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

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

and ¥jand then press the FUN? key.
c
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 kc and. J
00— 1/8] 0 ¢XO

Setting example: The RS (reset) function )‘(‘changcd to the SFT (treminal software lock) funetion.

Inputterminal function list

Set \'alucAbE:;ia- Function name Set valu:Ab:’if;ia' Function name
¢ |REV lReverse , 11 |FRS |[Frecrun
I |CFl |Multispeed ! 12 [|EXT |External urip
2 |CF2 |[Muitispeed 2 13 [USP |USP function
3 |CF3 Multispeed 3 14 |CS . |Commercial power source switching
5 |IG Jogging 15 |SFT |Terminal software lock
6 (DB External DC braking 16 |AT Analog input voliage/current switching
7 {STN |Initialization ' 18 {RS |Resel
8 {SET |2nd function 27 (UP Remote operation function, acceleration
9 |CH! |2-stage acceleration and deceleration [ 28 |DWN | Remoe operation function, deceleration

Precautions for terminal setting
Same terminals cannot be set between and .
When moving a terminal name to another terminal. set another terminal which is not to 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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function

dodd

Contents and display

Output
terminal
setting

Il and 12

A terminal function is allocated to each of the output intelligent terminals | land12. When using
a function other than the standard set functions or changing the terminal order. set the function for

each terminal.

Arrary of codes and intelligent terminals

Terminal | Initial

Code Function name. rating ptate | setting

EHoTCutputterminatseting T WM | 0

Ci1 17 Output terminal setting 12| 12 1

Inputterminal function list

IAbbrevia-

Set value[ Function name

0 [FAl |Frequency arrival signal

1 |RUN [Signal during running

2 |OTQ |Overtorque signal (Note)

PCB terminal array
T ]

CM2

12
11

AL2
ALI
ALQ

The setting method is the same
asthat of the input terminals

RIS =

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

values of motoring and regeneration arel 0% torque. Theovénorquc signal canbe

used only under the sensorless vector control.

Setting method

Press th4 FUNC|key once for the terminal code ta be set.

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

and@and then press thqfrynct key.

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

FUNC ' 10 be used by pressing the keys

———[ [ 1]

Enter the ser value of the terminal name

[4] = [v): IT_NC

Precautions for terminal setting

> [ J——1 0

Same terminals cannot be set between [_- and.

When moving aterminal name to another terminal. set another terminal which is not tobe
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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function Contents and display
code
T — The input intelligent terminals 4to | can be changeg-gdividually+tg the acontact or b contact
I U | specification. Select the set value by pressing the keys and by combining the contacts
Lo a and b with reference to the table indicated below.
Example: When the set value is A: —[ Contact a: Input terminals 3. |
Input Contact b: Input terminals 4, 2
terminal _
aand b Setting method
contact .
setting FUNC ) Press the @key 10} times. FUNC
—[100- o N e
Select the contact specification with
reference to the table indicated below.
Initial setting
Initial value {Setvaluel FIEfd{Cib[A[9|8]7|6[S5|4[3]|2][1]|0)a Contact a specificati
= (Shorted when powe
ag _4bbbbbbbbaaaaaaaaMumedom
4 =z b: Contact b specificat
L. |'E! 3|bfb|b|blalajatalb|b]b|bjalalala{ (Openedwhenpowe
5 is turned ON)
] 2|bybflala|b|lblala|blbjaja|b|bjala
Set the high | £ Tolals
orderto0. a a|bla|b|la|bla|bla|b|la|b]a
Input terminal a and b contacts function list
. The outputingent terminal I 1 and |2 and alarm output terminal can be chagged idivigoally to the
Frad a contact orb contact specification. Select the set value by pressing the keys and by
g L combining the contacts a and b with reference to the tabie indicated below.
Example: When the set value is : :
Output p . I Alarm output: Contact b
. Terminals | | and I2: Contact b ¢
terminal
aandb )
contact Setting method
seetting

Presy :hé@ key 3 times. FUNC
[arm (0 ——

Initial serting

Initial value
Output terminals 11 and 12 -
Set val
[@ oy 7 6 3 4 3 2 L 0 #: Contact a specification
A - 11 (Shorted when power
2B blalbja ajfbla is turned ON)
§“ E 12 b bl a alb|b a | a b: Cortact b specification
oL (Opened when power
_ Alarm{ b b b b a a a| a is turned ON)
Set the high (NOTE) _ _
ordertoO. Outputterminal code list

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

TheJ300 seriesinverters 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
QOver current A currrent due to the alternating current CT between the power module | Constant Il
protection and output terminal {U{T1), V(T2), W(T3)} is detected. speed D

When the motor is restricted or decelerated suddenly. a large current
flows through the invener and causes a fault. Therefore, when an Dec.
abnormal current is detected by the alternating current CT and it exceeds
a specified value. the output is cul off. (An abnormal current is also
detected in the power module. Refer to [E[7 1, EIF 2], EF3, and EF4).) Acc.
Overload . . .
i When a motor overload is detected by the electronic thermal function. the output -
protection . . U 5
of the invener is cut off.
(NOTE 1)
Braking When the braking time exceeds the satting by [R[3 8] braking duly factor. an
resistor overload | overvoltage the output of the invener is cut off.
Overvollage When the convener voltage exceeds a certain level due to regenerative energy from
protection the motor. this protection function engages. and the output of inverter is cut off.

EEPROM error
(NOTE 2)

When the memory built in has problems due to noise or excessive temperature rise.
this protective function engages. and the output of invener is cut off.

Undervoliage

A decrease of the input voltage of an inverter results in improper function of the
control circuit. It also generates motor heat and causes low torque. Output is cut off

) ) T " Y I ) O Y A R Y
— ] =1 | =] ||~ cj
o h(HE B |8E R

rotection .

P when the input voltage goes down to less than 150-160V/300-320V(200/400Vclass).
CT error Abnormality on built-in CT and the output of the inverter is cut off.

Malfunction or abnormality on built-in CPU and the output of the invener is cut
CPU error

off.

. An abnormality signal from external equipment cuts off the output of the inverter.

External trip ; S

{When external trip function is selected)

It indicates an error when power is turned on while the invener is being run.
USP error -

(When USP function is selected)
Ground fault The invener is protected by detection of ground faults between the invener output
protection and the motor upon power on. There may be the possibility of power module failure.

Input overvoltage

When the input voltage is higher than the specified value. it is detected 10{} seconds
after power is turned on and the output is cut off. However, when a vollage higher
than approx. 250 to 270 V (200V class),

500 to 530 V (400 V class) is inputted. it is higher than the rated value of the pan

in use. so that the pan may nor be protected and damaged.

ax
N

Instantaneous
power failure
(NOTE 4)

When an instantaneous power failure for more than IS ms occurs. the output is cut
off. When the instantaneous power failure time is long, the fault signal is released.
Note that when restart is selected, the equipment restarts when the running

command remains.

K]

™|
Y
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Description Contents Display
Optional An error occurs in the optional connection (connector, etc.). Option |
connection error

Option 2
Optional An error message outputted from the optional PCB NOTE 5§ | Option |
PCB error
Option 2 =7
Phase failure When a phase failure is detected on the receiving side {R(L1), S(L2), T(L3)} =
protection error of the inverter, the output is cut off. (NOTE 3) £ 7
Power Fnodule The detector which is built in the power module operates. Constant speed El
protection When the output side of the inverter is shorted or the motor is X
restricted, a large current flows through the inverter and causes a | Peceleration JJ
fault. Therefore. when acurrentin the power module or an .
; ] Acceleration R
abnormal temperature of the main device is detected and it
exceeds a specified value, the output is cut off, Stop JY

NOTE 1: If atrip occurs, press the RESET key or short the reset terminal RS-CM | assigned as a control
circuit terminal after a delay of 1Q seconds.
NOTE 2: A trip can be cleared by pressing the RESET key or shorting the reset terminal RS-CM | assigned
as acontrol circuit terminal. Resetting the power supply cannot clear atrip. (To reset the power supply is
to turn power off and turn it on again after the CHARGE lamp at the upper right corner of the control PC
board goes off.) Check again whether the set datais correct.
NOTE 3: Power OFF during motor deceleration may cause an input phase failure error.
NOTE 4: The instantaneous ride-thru period of I 5ms may be shorend depending on the power supply voltage or load.

NOTE 5: When the J-FBis installed, an error is displayed for each factor as shown below.

Encoder line break: [E]§
Overspeed: [E]G /]

Motor overheat:
Malfunction or banormality on built-in CPU of the option:

Other display

Display Contents

It is displayed when the reset Siﬁl is keﬁtsupplied or an error occurs between the digital operator
, , andi{Func| ipressed. it is recovered.

and inverter, When one of the keys
When it is not recovered. turn power on ence again.

' It is displayed when a data set value more than 3 digits in length (for example. FI@&} 1000) is set,

It is displayed when power is turned off.

Thereis no trip history available.

This is not an abnormal operation because the instantaneous stop restart function is being performed.
(When | to 3 is selected by the extension function )

Al lallals

! The autotuning operation terminates normally.

IE]:I The autotuning operation terminates abnormally.

|E|_?Lﬂ Waiting dueto insufficient voltage. ‘After recovery. the original display appears.
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9. TROUBLESHOOTING )

9.1 Error Messages and Diagnosis

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

motor acceleration
(overcurrent during
acceleration)

contermeasures.
Error Messages and Diagnosis
Symptom
JEE T z
2128 E s
o I 53 D_is.p]ay onthe |2 2
2 |& |2 | digialoperator § & Cause g
TIE IS § - Check Countermeasure
g (display on the §
S LCD of the {explanation
& Temote operator) of message) 2
AN E S
— . m
HEE z
E 0 1 Overcurrent  detected A | Check whether a load was | Do not change loads
(OC. Drive) by the AC CT while changed rapidly. rapidly.
' the motor was running
at a constant speed Check whether there is a Check whether the output
(overcurrent during shoned output or ground lines or motor is shorted.
operation) fault.
E02 Overcurrent detected Check whether the speed | Set a longer deceleration
(0C. Decel} by the AC CT during was decreased rapidly. time.
' molor deceleration
(overcurrent during Check whether there is a Check whether the output
deceleration) shoned output or ground | lines or motor is shorted.
fauls.
EO03 Overcurrent  detected Check whether a load was | Do not change loads
(OC. Accel) by the AC CT during changed rapidly. rapidly.

Check whether there is a
shorted output or ground
fault.

Check whether the output
lines or motor is shorted.

Check whether the start
frequency is teo high.

Lower the start frequency.

Check whether the torque
boost is toe high.

Lower the torque boost,

Check whether the motor is
locked.

Check the motor or loads.

EO5

(Over. L)

0 (@

verloaded inverter
(operation under an
overload)

Check for an overload.

Lower the load ratio.

Check whether the
electronic thermal level is
comect. (Check whether the
level has been changed.)

Set an appropriale level.

{OTE I: How toreset
. A: Siop the inverter. Then. connect the <RS> and <CM | > control terminals or press the Sy on
- the operator.
B: Opeaie the circuit breaker and electromagnetic contactor (turn the power on again)
C: Stop the inverter. Then. reset the thermal relay.

TG
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Symptom

turned on while the inverter
was running when rhe USP

ofl m =y =
AHE = g
= g g_ Display on the || & g
3 || & || a|l digital operator s‘ Cause g
% s |I& 2 - Check Countermeasure
2 (dispiay on the ;‘}
] LCD of the (explanation
g. remote operator) of message)
2lE|Z
EO6 0 The regenerative A | Check the braking resistor | * Set a longer deceleratior
(OL. BRD) braking time is longer use ratio set in [A]38]. time. )
by the value set by + Set a larger operation
BRD%ED. duty cycle.
* Set to (1008
EO07 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 0 E[EPROM error ‘A | Check whether there is a Move the noise source
(EEPROM) large-noise source near the | away.
inverter.
Check whether the ambient | Replace the cooling fan.
terperature is too high.
C Defective power A | Check whether the voltage | Check the power supply.
. €l p
(Under. V) supply (insufficient is lowered.
' voltage)
Check whether the MCB or | Replace the MCB ar Mg.
Mg has a poor contact.
Check whether 10 or more | Check the power supply.
instantaneous power
outages within 1} ms
occurred in 10 minutes.
E 1 0 0 c|l-error A | Check whetherthe CT is Repair the Cf.
(CT) defective.
E 1 1 O | crUemor A | Check whether thereis a Move die noise source
large-noise source near the | away.
(CPU) invener.
Check whether the invener | Repair the invester.
isdefective.
E | 2 0 External trip A |Check whether there was a [Eliminate the error from
(EXTERNAL) defective external unit the external unit.
when rhe externaltrip
function war selected.
0 |USPemor A [Check whether power was  |Eliminate the error from

the external unit.

function was selected.
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Symptom

S|z p = T
33 g 5 £
= g £ | Display on the i g
2 | 5 |8 | digital operator | & Cause 2
R g = Check Countermeasure
2 (display on the §
% LCD of the (explanation
§. remote operator) ofmessage)
A e
IE
2| 2=
El4 O | Ground fault on the A | Checkthewiringbetweenthe | Correct the portions having
(GND. Fit) output side of the inverter and motor and also a ground fault.
) inverter check the motor for a ground
fault. (Use a megger.)
E | 5 (O | Excesstve received A Check whether an * Lower the voltage 10 be
P voltage excessive voltage was received.
(OV.SRC) received during an * Reduces fluctuations of
operation other than the received voltage.
deceleration. -+ Install an AC reactor on
the input side.
EI6 (O | Defective power A Check whether the voltage | Restore the power supply
(Inst. P-F) supply(instantaneous is lowered. 10 normal.
power outage)
Check whether the MCB or | Replace the MCB or Mg.
Mg has a poor contact.
E|7 O | Incorrectlyconnected A | Checktheconnectorsand | Repair the defective
option-1 PC board other connections for connections.
(NG. OPD) abnormal conditions.
E | 8 QO | Incorrectlyconnected A | Check the connectors and | Repair the defective
(NG. OP2) option-2 PC board other connections for connecttons.
abnormal conditions.
EI19 O | Defective option-1PC | A | Refer to the instruction
(OP1) board manual,
E20 QO | Defective option-2PC | A | Refer (o the instruction
{OP2) board manual.
E24 (O | Defective power A Check the power supply Repair the abnormal
(PH. Fail) supply (missing phase) con_n(_actlons for abnormal ponions.
conditions.
Check whether the MCB or | Replace the MCB or Mg.
Mg has a poor contact.
|
E3 1 (O | (NOTE 1) Failure detected | A Check whether aloadwas | Donot change loads
PM. Drive) by a delectt?r in the power changedrapidly. rapidly.
module while the motor
Was Tunning at a constant Check whether there is a Check whether the outpul
speed, or excessive tem- shorted output or ground lines or motor is shorted.
perature rise in the inverter fault.
E 3 2 O | (NOTE 1) Failere detected | A Check whetherthe speed Set a longer deceleration
PM. Decel) by a detccto_r in the power wasdecreasedrapidly. 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.
inverer faul.
NOTE |: The failures detectable in the power module are overcurrents, excessively hot main devices. and insufficient

voltages from the gate circuit power supply.
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rmptom

€ = : =
g g Z
g & Display on the : 5] ,
g 3 | digital operator § Cause 2
3 2 ] - Check Countermeasure
(display an the 5
LCD of the (explanation
_ ‘emote operator of message)
E 3
C 3
= —
E 3 3 - VOTE ) A | Check whether the speed was|| Set a longer acceleration
ailure detected by a increased rapidly. time.
PM. Accel atector in the power -
iodule during motor Check whether a load was Do nor change loads rapidly.
:celeration, or chawed rapidly.
«cessive temperature
se in the invener Check whether there is a shorted| Eheck whether the output
outpw or ground fault, fines or motor is shoned,
Check whether the start [.ower the start frequency.
frequency is too high.
C'heck whether the torque Lower the 1orque boost.
boost is too hieh.
Check whether the motor is | ICheck the motor or loads.
lcrked.
E34 J | I0TE ) A | Check whether the Check the installation,
lilure detected by a inistallation is venical and the
PM. ERR) lector in the power wall is a nonflammable wall
odule while the motor stich as an iron plate.
15 stopping. or
cessive temperature C heck whether the cooling fan | Re:place the coaling fan.
ie in the inverter is running and the ambient
temperature is 100 hieh.
Clheck the intemal power Re:pair the internai power
supply. supply.
Clheck the main devices. Re:pair main devices.
E 6 O ) sfective J-FB PC A | Resfer to the manuat supplied
(0 Pl 0) ard wiith the J-FB PC board.
to
(OP1 7)
E 7 0 } fective J-FB PC A “fer 1o the manual supplied
(OP2 0) ard with the I-FB PC board.
to
(OP27 )
NOTE I: The failures detectable in the power module are overcurrents, excessively hot main devices. and insufficient

voltages from the gate circuit power supply.
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Symptom

Olm 2 ol =
= [13 e _ <
E 12 |3 _ E S
= S | & Display on the E s
g & |a digital operator 5‘ Cause g
g5 |= o = Check Countermeasure
b (display on the %
g LCD of the (explanation
=
2 | . || remoe operator) of message)
—~ - -—
alzl|&
g€ %
O - —_ - C |'Check for an overload. [.ower the load ratio.
Check whether the thermal | $et the thermal relay to an
relay issettoan appropriate | appropriatevalue.
value.
G - — — B | Check whetherthereisa Remave the short or ground
sihon or ground faultin the |} fault.
power supply.
Check whether the MCB Increase the MCB capacity.
capacity Js sufficient,
Check whether the inverter | Flepair the inverter module o
module or converter module || converter module.
isi defective.
C E | ower outage B | ‘heckforapoweroutage. |Restore the power supply to

normal,

‘heck whether the MCB or
1z has apoor contact.

Fleplace the MCB or Mg.
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9.2 Trouble shooting

Symptom Probable cause Countermeasure
‘he The inverter | «Is power being supplied to terminals . Check terminals R(L1), S(L2), T(L3), U(T1)
notor outputs R(L1), S(L2) and T(L3)? V(T2), and W(T3).
vill not [ U(TI), V(T2) Ifitis, the POWER lamp should be on. | . Tum on the power supply.
un. and W(T3)
are nIOtin + Is the display E[JH » - Press| ] d and check the content.
Voﬁggé g Then press the reset key.
* |s the operation instruction RUN ON? . Set to ON.
* Is terminal FW (or REV) connected to *Connect terminal CMI to terminal FW
terminal CMI? (or REV) on the printed-circuit board.
(When the terminal mode is selected.)
* Has the frequency setter been turned on | . Push down keys and set.
* When terminal mode is selected, connect the
by pushing FUNC key and then potentiometer to H, 0, and L. and then set.
c ' * In the case of the internal interface power
D @ key. source, short the terminals P24 and PLC or
. L . CM I and PLC.
* Are the printed-circuit board terminals | . | the case of the external interface power
H, 0 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?
5 . Release reset.

. Has RS/FRS been left ON? " Coniact FRS.

* Is the mode key setting correct?| Read 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 too | * Release seizure or lighten the load.

outputs great? *Test the motor independently.

U(TI1), V(T2

and-W(T3)

are supplyipg

voltage.

The optional [« Are the remote operator and equipment | = Check the operation of the optional remote

remote body switched coorrectly ? operator. (copy unit)

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

used. back of the remote operator correct ? ON

(copy unit) (30 | 1: OFF

OFF g 2: ON (Same as VWA, J100)

he * Are the connections of output terminals |+ Make the connections according to the phase
irection U(T1), V(T2) and W(T3) correct? sequence of the motor. (In general. forward
f the . Is the phase sequence of the maotor should be in the sequence: U(T1), V(T2)
1otor is forward or reverse in respect to U(T1), and W(T3).)
wversed., V(T2) and W(T3)?

« Are the terminals on the printed-circuit
board correct?

* Short the FW terminal for forward rotation or
the intelligent input terminal 8 (the intelligent
input terminal 8 is allocated to run command
REV by initialization at factory before
shipment) for reverse rotation to the CMI
terminal (Sink type).

9-6




Countermeasure

Symptom Probable cause
he rpm After checking the wiring of Replace the frequency setter.
f the the frequency setter. the rpm still
10tor does not increase when the setter
/il not is turned.
crease. -
Are terminals 7 and CM 1, terminal 6 Turn off terminal 7 and 6. (When the
and CMI ON (Sink type)? frequency and multistage speed are fixed at
a given frequency, the speed potentiometer
Will beinvalid.)
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.
he rpm Is the maximum frequency setting Check the speed-change ratio.
f the correct?
otor Arethe number of motor poles,
gesnot the gear ratio. and pulley ratio correct?
1atchthe
werter.
he data |The datais The STN terminal is turned ON and the | Tumthe STN terminal OFF.
returned to power is turned on. Input the data again.
icorrect. the initial The input terminals | to 5 are turned Replace the logic PCB.
setting. ON and then power is turned on.

The data has
not changed.

Was the power turned off without

pushing the [FUNC|key after the data

was changed with D D keys.

Input the data and push the [FunClkey onc

The data is memorized upon power off.
Is the time from power OFF to ON less
than six seconds?

Take six seconds or more when turning powt
OFF and ON after changing the data.

Copy again and turn the power off five

Data copied Is the power turned off for five seconds
by the copy or more after the display changed seconds or more after copying.
unit from REMT to INV.
is not input. (HRW-0J)
he data Frequency | The change of the terminal mode and Confirm the change in |[F]__Gketting mode.
not setting can digital operator mode were correct?
1anged. not be
changed.
Run and
stop can not
be done.

The data can
not be
changed.

Is the input terminal SFT ON ?
Is the software lock mode set at MD2
or MD3 ?

Note: If software lock is ON because of
use with an explosion proof motor.
do not release the software locks.

Turn the SFT terminal OFF.
Turn the switch OFF.




Symptom

Probable cause

Countermeasure

Overload
(Electronic
thermal
trip)

(Low
Frequency
Zone)

Is the [F]_g]torque boost too high ?
Do the electronic thermal characteristics
match the set characteristics of the

motor ?

Decrease the torque boost.
Reset the electronic thermal characteristics

and level.

The input
voltage
trips.

Is the input voltage high ?

Is the equipment stopped with the
inverier DC voltage increased after
sudden deceleration ?

Lower the input voltage.

Set a deceleration time which is a little longer.

Increase the AVR set value above the curtent
input voltage and lower the V gain by
the ratio.

9-8
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10. MAINTENANCE AND INSPECTION

10.1 Maintenance and Inspection Precautions

/I\ WARNING

*  Besuretoturn off the power supply during maintenance and inspection.

*  After the power supply has been turned off, you must aways 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 aresidual voltage of about 50 V DC in the DC bus
intermediatecircuit.)

Perform the work after the CHARGE lamp has stopped flickering.

*  Makesurethat only qualified personswill 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, thereisadanger of electric shock and/or injury.

@ /I\ cAuTION

* When removing connectors, never pull the wires. (Wiresfor cooling fan and thermal

relay)
Otherwise, thereisadanger of fire dueto wire breakage and/or injury.

» General precautions

Always keep the unit clean so that dust or other foreign matter does not enter theinverter.
Take specia carein 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,
S0 take specia care.

10.2 Inspection Items
(1) Daily inspection 1

(2) Periodicinspection (Approximately onceayear) f Seel0-3.
(3) Insulation resistance tests, withstand voltage tests

10-|



Conduct these tests by short-circuiting the terminals as shown below. and by following the
conditionsdescribed.

In regard to insulation resistance tests, measure the terminals below and the grounding at
500 VDC, and make sure that 5 Megohms or greater isindicated.

+ Do not perform the withstand voltage test. When it should be done,
inregard to withstand voltage tests, supply the terminals below and the grounding with
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 other
than those indicated below.

* Increase or decrease the applied voltage for the withstand voltage test slowly and turn the
equipment 0V again. Aoplied
pph

voltage Bad example

Good example
A

(Lt (@L2) (L3 RB) ) 3 (T (T TH
T RB U v w

R S P N

QR QPRI R YYD
\A VA W W WA W W A o
Megohm-meter - |-

0.1 sec. ormore 0.1 sec, or more

Time Time

NOTE 1. If theinverter isused under high temperature and heavy load conditions, its operat-
ing lifewill be significantly reduced.

NOTE 2: If theinverter has been stored for three years or more, apply the following condi-
tions.

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

2) Increase the voltage to 90% and apply it for | hour.

3) Apply therated voltage for 5 hours.

NOTE 3: Precautions in handling printed-circuit boards.
When maintenance and inspection of printed-circuit boards isnecessary, be sureto
follow the precautions below.

. Prevent damage caused by static electricity. The IGBT of theinverter. 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.

102
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Daily Inspection and Periodic Inspection (1/3)

nspection o . Inspection cycle . o tandard
‘oéa(ion Inspection item Inspection content ews - ———1  Inspection method Criteria tplacement | Instruments
Jailr | ‘eriodic eriod
Iverall Ambient Checkambienttemperature, | - Ambient temperature - Thermometer
nvironment humidity. dust, corrosive between -10to +50°C;
gases. oil mist. etc. no icing.
Ambient humidity 20 to
90%; no dew condensation
Jevicesoverall Check for abnormal v Visual and aural Hygrometer
vibrations and noise. inspection.
Yower supply Check the input line voltage. v Measure the voltage No abnormalities. Tester
roltage between inverter 20010 220 V. 50 Hz
terminals R(L1), 20010 230 V. 60 Hz
S(L2)and T(L3). 380 1o 415 V. 50 Hz
400 to 460 V, 60 Hz
Aain Iverall (1) Insulation resistance test v (1) Increase righting No abnormalities in (1) an —_ 500 v class
Hguiil] (between main circuit Making a check (2). Megohmmeter
terminals and grounding on the terque is
terminal) needed for the Tightening torque (kgf.cm/
increase tighten- . M3: 8 10
(2) Check installation for v ing of the module! | « 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
notorque gauge Tightening torque for IPM
(4) Clean v prepared. and Diode modules
(kgf.cm)
: . M4: 10-15
2) Tighten. M5 1520
3) Visual * Mé: 20-25
inspection.
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Daily Inspection and Periodic Inspection (2/3)

. Inspection cycle Standard
p‘ggleit(:)l;on Inspection item Inspection content Inspection method Criteria replacement  Instruments
‘ Regularly [Periodic \ period
Aain Terminal board No damage. v’ Visual inspection No abnormalities. _ _—
ircuit
Smoothing (1} Check for leaking No [|Visual inspection of No abnormalities in (1) and. | 5 years _
capacitor (2). [(Dand(2). {Nate 1} 1)
(2) Check for swelling w
|
Relays () Check for stuttering noist v () Aural inspec- () No abnormalities 5 years .
when operating tion.
Resistors (1) Check for large cracks v 1) Visual inspectior] (I) No abnormalities. —
or changes in color
Cooling fan (1) Check for abnormal v (I) Rotate manually | (I) Smooth rotation 2- 3 years .
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)

i . Inspection cycle’ . o Standard
Inspection Inspection item Inspection content Inspection method Criteria replacement Instrument
location e :
Regularly [Periodic period
Controt Operation check ('Y Check the balance of the v (I) Measure the (I) Within 2% voltage .
circuit output voltage of voltage between difference between
individual phases when the phases of phases.
operating the invener 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 there 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 _ _—
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 () No illegible display ’ v Visual inspection Normal operation 7 years f—
panel
(2) No lack of character v Display can bc read out.
v

(3) No blown out LEDs

Note I. The life of the capacitor is affected by the ambient temperature. Refer 1o the ambient temperature - capaciitor life curve shown in Appendix 5.

Note 2. The invener must be cleaned periodically. If dust accumulates on the fan and heat sink, it can cause overheating of the invener.

el



10.3 Measurement Method for IO Voltage, Current, and Power

General measuring instruments for /O 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 isthetotal effectivevaue.

R m R U
() ()
General
Power ¢ m s purpg:e v Iv
supply (L2) U @ inverter
T m 2 T Wi I
o\ ()
Table 3 Partsto be measured
Measuremem Pans to be Measuringinstrument Remarks Reference
item measured value
Supply voltage| Between Rand S, S and $ Moving-iron type Fundamental

E,

T. T and R (ER}(ES)(ET)

voltmeter or rectifier
type voltmeter

-

wave effective
value

Supply current
I,

R, S, T {IR)(IsXIT)

$ Moving-iron type
ammeter

Total effective
value

Supply power
W,

BetweenR and §, S and
T (W)Y Wiz2)

Electrodynamic type
wiallmeter

=

Total effective
value

Supply power
factor
Pf,

Calculate the supply power factor from the measured supply voltage. E,,
supply current i, and supply power W .

WI
Pfi=—— ' x 100 (%)

VAT

Eg

Dutput Voltage Between U and V. V and

W. Wand U
(EUXEVXEW)

Rectifier type
voltmeter

-+

Total effective
value

Jutput current
I

U, v. w (Tu}Iv){Iw)

$ Moving-iron type
ammeter

Total effective
value

Outputpower

Between U and V. V

Electronic type

Total effective

W, and W waltmeter value
0 (Wol)(Wo2)
Jutputpower | Calculate the output power factor from the output voltage E, output current i,
‘actor and output power W.
W,
Pfo Plgm ———2— x 100(%
LvETOn (%)

NOTE 1. Useameter indicating afundamental wave effective value for voltage, and meters
indicating total effective values for current and power.

NOTE 2: Theinverter output waveform is adistorted wave, and low frequencys may cause
errors. However, the measuring instruments and methods indicated above provide .
comparatively accuratevalues.

NOTE 3: A tester (genera purpose) may not be suited often to measurement of a distorted

wave. 10-6



—[ Measurement method for output voltage

Ly

R U
PONC
W
Diode 600 v 0.1 A min.
(200 V class)
1000 V &.l A min.
(400 V class)
220 k$Y \
v vDC
) 300V (200 ¥ class)
Fundamental wave effective value: 600 V (400 V class)
VAC=1.1xVDC moving-coil type

1o0-7
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11. STANDARD SPECIFICATIONS

11.1  Common Standarsd Specifications

ftem

Description

fmpu” voltage

200 V class 400 V class

Model Name (Type)

055 {075 |10 150 220|300 | 370 [450 |50 | 055{ 075|110 | 150 220} 300| 3701450]550]750 | 900 10011320 11600 0
LF |LF JLEILF JLF [LF | LF JLF JLF | WF| HFIHF | HF | HE) HF|HF|nE |HF |HF | WE|HE [ HE | e | HF

Enclosure (NOTE 1)

Semienciosed Open type (IP0O) Semienciosed

type (IP20) type (IP20) Open type (IPO0}

Rated AC input power supply (V)

Three-phase (3 wires}, 200 10 220 or Three-phase (3 wires}, 380 to 415 or
200 to 230 V£10%, 50 or 60 Hz5% 400 1o 460 V£10%, 50 or 60 Hz15%

Rated output voltage (V) (NOTE 2)

Three-phase, 20010 230 V
(Corresponding to the input voltage)

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

Jutput frequency range (NOTE 3)

0.1 to 400 Hz

Frequency 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 characteristics

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

Acceleration/deceleration time

0.01 10 3000 seconds, acceleration and deceleration individually set

Starting torque (NOTE 4)

150% or more (} Hz)

Brak- | Dynamic braking
ing {NOTE 5)
torque | Feedback o capacitor

About

About 10 to 20% | About 20% About 10to 5%
20%

Dynamic braking using
external resistor or unit *
(BRD)

Braking resistor optional for 055 and
075H, use braking unit (BRD) for
220 to 2200H.

Braking resistor optional for 055 and,
075L. use braking uni1 (BRD) for
22010550L.

DC injection braking

Operated at the DC braking frequency or by external input

Input | Frequency Digitai operator

Set by D and D

stgnals [selling

External signals

2 W 500 §2 to 2 k€2 potentiometer. 0 to 5 VDC (nominal),
0 to 10 VDC (nominal) (input impedance 30 k£2}, 4 to 20 mA (nominal)
(input impedance 250 £2})

STOP| (@ y 6r forward run or reverse run. the function mode
should be switched.)

Forward/ -

Digital operator
reverse E pe
run, -
stop External signalg

FW (forward run command)/stop

Intelligent inpul terminal

REV (reverse run command), FRS (free run stop command), CFl to CF3
(multistage speed setting). USP {USP function). JG (jogging command),

CH | (2-stage acceleration and deceleration). DB (external DB command).
RS{reset input). STN (initialization). SF? (software lock). AT {current input
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
signals

FAI (speed arrival signal). RUN (signal during run). OTQ (overtorque signal)

Frequency monitoring

Analog output frequency monitor (0 to 10 VDC full scale,! mA max.). digital
frequency signal by remote operator, analog current menitor, analog torque
monitor

11-1
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Item

Description

Input voltage

200 v class 400 v class

Model Name (Type)

055 1075 110 | 150 | 220 {300 | 370 1450 1550 | 055} 075|140 | 150 220{ 300]3701450]550(750] 900§ 100132011 6002200
LF JLF |LF|LF JLF |LF | LF |LF |LF | HF| HF |HF | HF | HF| HF|HF | HF [HF |HF | HF HF | HF | HF | HF

Fault alarm contact (ALQ-AL1)

OFF when an inverter alarm occurs

Other characteristics

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

Protection functions

Overcurrent, overvoltage. undervoliage, electronic thermal. abnormal
temperature. grounding current,overload restriction. etc.

Vibrations (NOTE 6)

5.9 m/S2 {0.6G) 10 - 55 Hz for 0550 to 075L /H
2.0 myS2 (0.2G) 10 - 55 Hz for 220 1o 550L and 220 1o | 130H

General ] ]
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. 1 Y 7.4/0.6 semigloss, cooling fan of aluminum

ground color)

Options

Remote operator. copy unit, cable for digital operator. braking resistor. reactor
for improving power factor, noise filter for inverter, fitting for conduit tube

connection, fitting for removing cooling fins

Estimated mass (kg)

7.57.5(13| 13| 21(37|37|51 (51 |7. 7. 13(13|21|36364646107/0801301301B

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 rated
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 RB | to RB3 (17€2 or more} is used at the shorttime rating or about
60% for O55HF or about 50% for 075HF when the 400 V class RB2 x 2 series

(70 €2 or more) is used.

NOTE 6: According to the test method shown isJSC 09 I | (1 984).

11-2
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11.2 Individual Specification (USA version (J300-i

_ILFU, HFU))

Item Description
nput voltage 200 v class 400 V class
0554075 | 110 {150 [ 220 | 300 | 370 [250 {550 | 0ss| 075|110 {150] 220] 300[370| 450|550 | 750{ 900) 10R{1320 |1600{ 2200
Mlodel Name (Type) L |LF {LF | tF |uF |iF [uF |uF {iF | we| ve|uF [ue | wr] WEbHF | ur [HF [HE | HE[HF | HF | uF | HF
Applicable sl 2 aue] st {an |oaw ) an b ase | sse |5 PRS0 1S 22 [ 300 (3% |45 |55 | 28| 9O (110 | 13 16y | 2204
ngltjorraling Constant torque 25| 1] 15] 20 |30 f40|se160| 35|75 10]15 |20 |30 | 40|50 160 |75 ]100f 120|150 200 {250 | 300
4P, max.
'<W/H|:‘?)A Variablelorque 150 il s | 22| 3ee| 3w 4sr] s8] 7se| 7S] | 18| 2| 30 [ 3% 48] S5 Erse | 9010|332 |60 {2207 260/
‘NOTE ) (NOTE 2) 0| 15{20[ 30| 40{ 50| 60| 75| 100] 10 15} 20| 30| 40| 50| &0 75 {100} t20] 15¢{200 | 250 |30 ) 350
-Continuous 200 V 8.3 11]16] 22| 33{ 42/ 50| 63|76 [ S ey, o ot
output =t —
(kVA) 230V |10|13(18]|25|38| 48| 58| 73, 88 T
—
Constant | 380 v ey g 8.600.915{21|32|38(49(59}72|89|103|1 37 58 |207]250
lorque |
400 V LT ool 11]16|22] 3340(52|62[76}9 4108144166 218263
460 V fﬂ,_/L"“"f 10.412.7 18| 25| 38| 46160721881 08{1 24166191 |251|303
200V | 9 |12|18|25|37|47|56|71]|86 —
230 V | 11| 14[21|29|43|54|65|82|99 I T A P
Variable 380 V SISy pa |
torque P Ly 9.6 1.717(24]36|43|55|66{82)103118 158 199{250[286
400 vV /_——«"”'/ 10.112.9 18} 25| 37145(58{70|86{t08 11§166209]263301
—-"-/
460 V __ﬂ__,_——f-**""’f h1.614.321129]43]52/67(80(99|124 14191 [24( 303{347
\ated outpul | Constant torque 24(32| 46| 64| 95[121145(182{220|13{16|23{32( 48(58]75|90[1 10135 1562081240 315]380
urrent (A) ; .
Variable torque 27|36(52| 72|107136]1631205| 248 |1 4.6 1 8] 26| 36] 54|65841:01)1 24 5618012401302 }380 435
(NOTE 3)
.arrier Constant torque 16 12| 10 6 16 12[ 10 | 6 3 2
requency e T
ariable _torque
Hz) 153 jora i6 12| 10 | 6 16 [i2| 10 6 2 2
verload Zonstant torque 150%, for | minute
Jrrent
apacity Variable torque ,
NOTE 3) 125%, for | minute
. CT
reneral \mbient (NOTE 4) -10to SO degree C
pecifications | smpera- VT
are (NOTE 5) -101to 40 degree C
Humidity 20 to 90% RH

NOTE 1: The applicable motor is a Hitachi standard four-pole motor. When using another motor,
make sure that the rated motor current does not exceed the rated inverter current.
NOTE 2: Applicable motor raring at variable torque is valid with the condition that output current
does not exceed the rating at variable torque.
NOTE 3: When a V/F pattern (VP1, VP2, or VP3) for variable torque is selected ([A[_}
for the digital operator or FO4 for the remote operator). the setting data are automatically
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

I ' 121  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)

(I) 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,|[FS000.0..... .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.

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.

/

LS
Lt
IS

ON

OFF

When turned ON,

read out is inhibited.

1f pushing down L3%¥s} key with ON,
“RD LOCK” is displayed.

548
FE | |~

[ ‘MIEI

I« 0

|- €D

Invahd

r

Set as below (When setting status do nor match model.
the correct function can not be attained.)

Switch - 2
Model
130Q series
(Same as VWA, J100) OFF ON
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12.2 Monitor mode

Monitor mode list when the remate operator (DOP) and copy unit (DRW) &r¢ used Y getflngcc’:anr::ochanged
¢« Monitor mode initial values and display contents N S:::?ng cI;cn nclntrl‘:ic changed
Initial display contents. initialization. and change ranges are displayed ' duri g . g
) _ below uring operation
in the table indicated be . Display only
<nl ) Setting and
hsplay Monitor name Display content Initial value S€tting ‘ha‘_‘“,f_" Remarks
zquence range possible?
| Frequency setting 0.0 Hz 0 to 120 Y () displays the setting
and output [ FS0000.0 £ 0.0Hz | : (400) (2) displays the output
frequency v {iis displayed
@ @ when run
l T™ 007 0OH | 0.0 Hz instruction is ON.
.0 0.0Hz '
F: Forward run
[1s0000.0 £ 0.0Hz | 0.0 Hz R: Reverse run
Multistage-speed
setting and out- [ 2500000 i3 0.0Hz
pul frequency
[ 350000.0 {i 0.0Hz |
Jogging frequency = A trip occurs easily
setting [1c60000.0 % 0.0Hz | 1.0 Hz 0109.9 Y | at 54z oF more.
* Valid when the mult
Istage speed terminal
i 3.is selected.
[4500000 &2 Q.0Hz | « The multistage speec
Expansion 0.0 Hz 010120 Y are displayed when
multistage speed ' {400) the mput(;ermmal is
connected.
(7S0000.0 i3 0.0Hz | « For terminal setting,
refer to F-34 "Inpul
terminal setting".
2 | Beccleratontime | [Acci  0030008] | 3005 | Sgmbe | Y
i i 0.08 ¢
3 | Decelerationtme | [DECI  0030005] | 3005 |50 | Y
Frequency setting TRM/REM REM: Setting from
4 F-SET-SELECT REM TRM N : g
command | | oPL/GP2 the remote operator
. TRM: Setting from the
s | Operation command| [F/RSELECT REM] | TRM | RMREMI 1 rer termial
Motor pole count .
® |sciting and revolu- | [RPM 4P ORPM] 4p 2048 |y | §nchronized speed
tion speed monitor ‘ play
7 Frequency converted The arithmelic value
value setting and by the frequency
converted value l /Hz01.0 0.00 ] 1.0 01099.3 Y converted value is
monitor displayed. (NOTE 1)
. The (1) section depends
8 Current monitor o - on the INV rated
Um 00A 0.0% | current.
The (2) section
displays the rate to the
rated output current.
9 Torque monitor [Torque 0% |
Manual torque
10 boost adjustment V-Boost code <l 1> | T ) Y

NOTE I: The terminal output when the digital output frequency monitor is set at the FM terminal of the control
circuit is the “output frequency x frequency convened value". The upper limit of output is 3.6 kHz.
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Displ ) Setting] Scting
splay Monitor name Dispiay content Initial value | S€HUNE change ar Remarks
sequence range | possible?
Manual torque boost
I | frequency adjustment| LY-Boost F 10.0% | [00% | owseo| Y
Output voltage
12 gain adjustment {V-Gain 100% | 100% W0 Y
Jogging frequency - _ A trip occurs easily
13 adjustment [Jogging  1.00Hz | 1.0Hz | owese| Y al'S Hz or more.
Analog meter
14 adjustment [ AD] 172 | 172 010 150 Y
15| aorminal input (TERM_LLLLLLLLL] s o
itor When the ter-
. FW 7 5 31 | | the ter
Terminal-«+" "9 " 74 2 minal is OFF: |J
Display ; ; ;
sequence Monitor name Display content Trip cause, contents Remarks
16 Warni . [ When the equipment is
aming monitor WARN # | | Normal state normal, # is displayed.
] lWht:l"‘l ahva15$ which is
settin arger than the upper or
I WARN Flw>F5—] Frequency g error sm%][er than the ci)chr
limit is set, 2 warning
is displayed.
17 | Alarm display | ERRI #] Not occurred
Trip monitor [ERRI OVER. V| _?T:rip cause |> The message is
rip cause di .
isplayed on a priority
{ERRI1 31,0 Hz ] | Output frequency when tripped basis when an alarm
QCcurs.
| ERRI1 12.5 A | { Output current when tripped Trip cause
Overvoliage trip
Voltage between P and N'when
LERRL___787.0 Vdc] | yripped
Cumulative years and months
[ERR1 RUN 0Y 10D] | wopen tripped
18 Total alarm count [ERROR COUNT 0 | Not occurred
(ERROR COUNT _25] | Total trip count
19 Trip history monitor | [ ERR2 #] Not occurred
; Trip cause 2> .
Last trip contents | [ERR2 OC.Accel] | =P Trip cause
T“? cause Overcurrent itrip for,
ERR2 5.0 Hz| | Output frequency when tripped acceleration
{ ERR? 20.1 A Ouiput current when tripped
Volt when
[ERRZ__ 5800.vdc! |, itage between P and N

tripped
Cumulative years and months

inned
when trinpad

[ERR2R U N QY 7D

Contents of last | ERR3 ] Not occurred
trip but one Th
p cause 1> .
ERR3 EXTERNAL| Ty Trip cause_

l ] Trip_cause External trip

{ERR3 0.0 Hz [ | Output frequency when tripped

| ERR3 0.0 A | | Output current when tripped

Voltage between P and N when
[ERR3  560.0 Vdcl | yripneq

Cumulative years and months
when tripped

[ERRIRUNO Y 1D
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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.
. (Function mode |, (Function mode 2) Setti
isplay Function | Function Initializationdisplay Initialization etting, change Settingcontents
quence No. name contents contents
! F-00 Base F-BASE 0060 Hz 60 Hz 30 to 120 (400) » When 120 Hz is switched to
frequency 400 Hz by F-30. a frequency
setting more than 120 Hz can be set.
2 F-01 Maximum | F-MAX 0060 Hz 60 Hz 30 t0 120 (400)
frequency
selling
3 F-02 Swan Fmin 0.50 Hz - 0.5Hz 011099 » The equipment staris running
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 set.
Input voltage /380,400,415
voliage | setung 440.460.480
AVR AVRDEC OFF OFF ON/OFF . ON or OFF of the AVR
function function for deceleration
for is sel. When dynamic
decelera- braking torque is necessary
o lion for deceleration. OFF is XI.
5 F-04 Control CONTROL vV C vC V€&, VPRI, VP2, | . VC, VPI, VP2, VP3:
method VP3, SLV, V2 V/F characteristics
seting SLV:Sensorless vector contro
V2:Sensor vector control
6 F-05 | Awotsning | AUX AUTO NOR NOR NORJAUT/NRT | « At the first running aftec
Motor selting AUT/NRT is set, the
constant auloluning measurement
(NOTE 1} operation is executed.
Motordata | AUX DATA NOR NOR NOR: Qld Hitachi | - 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
R AUX K 005.50 kW Ratedcapacity 3710 160 « Set a capacity smaller than the
capacity ofeachinverter rated capacity as capacity
setting data.
Motorpole: | AUX P 4p 4P 2.4.6.8 * The number of poles of the
co™, motor to be used is set,
selling
Maotor AUX RI 1.004 Ratedcapacity 0to 65.535
constant ofeachinverter
R setting
Motor AUX R2 ‘0.776 Ralsdeapacity 010 65.535
constant ofeachinverter
R2 setting
Motor AUX L 1316 mH Ratedcapacity 0 1o 655.35
constant ¢fcachinverter
L setting
. NOTE 1: The motor constants R1, R2, L, M, J. Kp. Ti. and {PP vary with the capacity.
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R {Function mode 1) (Function mode 2) .
Display - - — L Setting, change .
Function | Function Initialization display Initialization Setting contents
Sequence No. name contents contenis
6 F-05 Motor - AUX M [23.60 mH | Ratedcapacity Ot 655.35 » Pnmary self inductance per
Motor | M setting ofeachinverter phase.
constant | constant
Motor AUXJ 0.44 kgm? | Ratedcapacity 010 655.35 « Motor and machine inertia
J setting . ofeachinverter
constant
Motor AUX Kp 002.00 2.0 0 to 100.00 » Smaller: High response
constant + Larger:  Low response
Kp setting
Motor AUX Ti 00100 ms 100 ms 010 10000 « Set this item after the
constant feedback option PCB is
Ti setting installed.
Motor AUX KPP 001.00 1.0 0to 100.00 » Set this itemn after the
constant feedback option PCB is
KPP setting installed.

7 F-06 Accelera- ACC1 003000 s 30.00 s 0.01 10 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 15.00s 0.01 to 3000 +*The accelerationtime can
acceleration be used when the input
time setting terminal CH | is shorted.
» For input terminal
selection, refer to F-34
input terminal.
Curve ACC LINE L L L (Linear). + The curve pattern is sel for
patiern S (8 curve,, acceleration and
selection u (U curve), deceleration respectively.
for RU (reverse
acceleration u curve)
Accelera- ACC GAIN 02 2 (commaon to lto 10 * When the constant is set
donand acceleration for one of acceleration and
deceleration and deceleration, it is common
curve deceleration) to both acceleration and
canstant deceleration.
selection . See appendix 4.

8 F-07 Decelera- DEC | 0030.00 s 30.00 0.01 to 30008 . When the fuzzy most
Decelera- tion time suitable accelerationand
tion lime| setting deceleration (F- 10} are sel,

thetime displayed here is
invalid. though it can be
setl.
2-stage DEC 2 001500 s 15.005 0.01 to 3000s + The deceleration lime can
deceleration be used when theinput
time setting terminal CH | is shorted.
» For input terminal
selection. referto F-34
input terminal.
Curve DECLINE L L L (Linear). + The curve pattern is set for
pattern S (S curve), acceleration and decelera-
selection u (U curve), tion respectively.
for RU (reverse
deceleration u curve,
Accelera- DEC GAIN 02 | 2 (commonto lto 10 . When the constant is set
tionand acceleration for one of acceteration and
deceleration and decelera- deceleration, it is common
curve lion) toboth acceleration and
constant deceleration.
|| selection . See appendix 4.
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, (Function mode 1) {Function mode 2) .
isplay - - — - T Setting. change .
Function | Function Initialization display Initialization Setting contents
qenc No. name conients contents
9 F-08 Accelera- Fsp F 0000.0 Hz 0Hz 0 to 400.0 *» The frequency at which the
Accelera- [don stop acceleration operationis
tion halt [frequency stopped temporarily is set.
setng
Accelera-  Fsp TIME 00.0s 0 s 010 60.0 * The time that the acceleration
tion stop is stopped temporarily at a
time setling certain frequency during
acceleration is set.
10 F-09 Pattern PARAM REM REM REM/ » The parameter setting com-
command- OPI1/OP2 rmandingsource is selected.
| ing method (Option REM (each operator),
selection connected) OPI {option I), OP2 (option
2)
11 F-10
Running
mode
I
Running RUN MODE NOR NOR NOR/OEN/ NOR: Normal running
mode GOD OEN: Energy conservation
selection running
COD:  Fuzzy most suitable
acceleration and
deceleration running
Restarting | RUNFRS ZST ZST fST/ZST | 5T Restart after frequency
afier FRS maching
signal Z5T: 0 Hz start
, selection
12 F-1 Multistage | SPD I 0000.00 Hz 0 Hz 0t0120.0 (430) [ * The input terminal CF1is set
Muitistage' speed andused.
speed Ispeed
| setting
Multistage | SPD 2 0000.00 Hz 0Hz 0o 120.0 (400) 1 « The input terminal CF2 is set
speed ; and used.
2-speed
setting
Multistage | SPD 3 0000.00 Hz 0 Hz 010 120.0 (400) | * The input terminals CFi and
speed CF2 are set and used.
3-speed
seting
Multistage | SPD 4 0000.00 Hz 0Hz 0 to 120.0 (400} |« The input terminals CF{ and
speed CF3are se, and used.
d-speed
setting
Multistage | SPD 5 0000.00 Hz 0Hz 0to 120.0 (400} | * The input terminals CF2 and
speed CF3are set and used.
S-speed
seilng
Muluistage | SPD 6 0000.00 Hz 0Hz 0to 120.0 (400) | « The input terminals CF1, CF2.
speed and CF3are set and used.
6-speed
| setting
Multistage | SPD 7 0000.00 Hz 0Hz 010 120.0 (400} | * The input terminal CF3 is set
speed andused.
T-speed
i setting

12-7




NOTE 1

(Fun,:tion mode 1) (Function mode 2) .
- - —————— I Setting, change ]
“unction|| Function Initialization display Initializatic Setting contents
NO. ‘name contents contents
F-20 || DC braking { DCB SW OFF OFF ON/OFF’ » DC braking
DC selection ON: DC braking available
njection OFF: DC braking unavailable
braking | DC brakin || DCB KIND LVL LVL LVL/EDG + DC braking method selectioni
type LVL: Level operation
selection EDG: Edge operation
DC brakin | DCB F 00005 Hz 0.5Hz 0o 400.0 Hz' * The frequency at which the
frequency DC braking starts is set.
selection
DC brakin | DCB V-STA 00 0 Q1020 + The DC braking force at stant
force selec ' is seL,
tion (at start,
DC brakin; | DCB V-STP 00 0 0to 20 « The DC braking force at stop
force selec: is set.
tion (at stop)
DC braking | DCB T-STA  000.0s Os 0to 6W.0 + The DC braking time at start
time selec- 15 set.
tion (at start)
DC brakiny | DCB T-STP  000.0's Os 010600.0 + The DC braking time at stop
itime selec- ISset.
llion (at stop)
IDC braking | DCB STOP-T  0.00 § Os 010 5.00 The output frequency is
output cut- lowered to the DC braking
off time frequency and the free run
adjustment rime during execution of DC
braking is set.
F-21 IDynamic BRD-%ED 001.5% 1.5% 010100.0 . The allowable usage ratio of
traking the braking_resistor for 100
sefting seconds is set. (NOTE 1)
F-22 ||.AHowable | [PS TIME 1.0s 1.0s 0.3t0255 + When an instantaneous power
he instantancous failure occurs, the allowable
lowable || powerfaiture time until the power failure is
age time setting recovered is set.
tio of [|Reclosing | IPS WAIT 001.0 s 1.0s 03t0 10005 = The waiting time until the
e standbyafier rerunning siarts after an
aking ||instantaneous instantaneous power failure
sistor || prowerfailure occurs and is recovered is set.
ir 100 [|recovered
wconds | |Instantaneous | IPS POWR ALM ALM ALM/FTP/ ALM: Alarm output
sel. powerfailure RST/ZST Z8T: 0 Hz start retry
restart FTP: Retry after frequency
selection matching is stopped
RST: Rerunning start refry
Trpselection | IPS TRIP OFF OFF ON/OFF When aninstantaneous power
during stop faiiure occurs:
atunder ON: Trip
voltage OFF: Non-trip
7-23 ! |Elecuronic E-THM CHAR SUB SUB RT/SUB/FRE | « Electronicthermal characteris-
ctromiq [thermal tic setting CRT: Constant
ermal | [characteristic torque characteristic
selection SUB: Reduced tarque charac-
| teristic
‘ FRE: Free characteristic
E lectronic E-THM LEVEL 100% 100% 20 to 120%
it ermallevel
¢ 2tting
1.5%—055-075L/HF 0% | 10-550UHF

Initial setting of usage ratio
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(Function mode 1)

(Function mode 2:}

‘unction | Function
NO. name

Initialization display
contents

Initialization

Setting, change
contents

Setting contents

F-23 Electronic
lectronic | thermal
thermal | characteristic
10TE 2)| freesetting
curmrent (1)

E-THM Al 8.5A

Rated capacity of
each tnverter

01to 600.0 A

Electronic
thermal
characteristic
freesetting
frequency(l)

E-THM F} 0000 Hz

IRated capacity of
eachinvener

01to 400 Hz

Electronic
thermal
characteristic
freesetting
current (2)

E-THM A2 854

IRated capacity of
each invener

0 to 600.0 A

Electronic
thermal
charactenistic
free setting

frequency(2)

E-THM F2 5Hz

Rated capacity of
each invener |,

0to 400 Hz

Electronic
thermal
icharacienistic
freesetting
current (3)

E-THM A3 13.0 A

Rated capacity of
each invener

0to 6000 A

Electronic
ithermal
icharacteristic
‘freesetting
frequency(3)

E-THM F3 73 Hz

Rated capacity of
e:ach invener

0w 400 Hz

F-24
Overload
restriction

1Dverload
[restrictian
levelsetting

OLOAD LEVELI125%

125%

50 to 1 50%

Jnder the sensarless vector
:ontrol, an overload isdetected
rom both the overload restric-
ion and torque limiter.

QOverload
restriction
constant
setting

OLOAD CONSTO1.C

03w31.0

Khe” thesetting is 31.0 inSLV
ir V2 control mode. the
wverload restriction has no
ffect.

Valid
selection

for overloadd
restriction
acceleration

(3LOAD ACC ON

ON

ON: Valid for
acceleration
Keep the
function ON
for operation.

wven if the function is setto
JFF, the overload restrictionis
“valid only for the first
ceelerationwhen the forward
nd reverseruncommand is
smedon.

F-251[ Sofiware
lock
selection

5-LOCK MD1

MDI

MDO/MDI
MD2/MD3

ADG, MDI: Terminal software
sk (SFT)

AD2, MD3: Software lock
NOTE I)

can set only the output frequency.
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sel (stored). the data of all the functions is locked, During locking, no data can be changed.

When MD2 is
MD1t, MD3

NOTE 2: Elcctronic thermal characteristic free setting current and frequency depends on the inverter rating.




. {Function mode ) {Function mode 2} .
Display : " o N Setting, change .
Function | Function [nitialization display Initialization Setting contents
sequenoe No. name contents contents
19 F-26 Frequeney | LIMITL - 0000.0 Hz OHz Oto 1200 The tower limit of the frequency
Frequency| lower limiter) (400) Hz to be set is set. When the low:
limiter | setting timit is O, the setting is invalid
Frequency | LIMITH 0000.0 Hz 0Hz Ot 120.0 The upper limit of the frequen
upper (400) Hz to be set is set. When the upp
limiter limit is 0, the setting is invalid.
setting
20 F-27 Jump JUMP FI  0000.0 Hz OHz 0o 400 Hz + The section where frequenci
Jump { frequency are 10 be jumped is set.
frequency| setting (1) » Up o three locations can be
set.
« When the number of tocatior
is 0, the setting is invalid.
Jump JUMP F2 00000 Hz 0 Hz 0 to 400 Hz
frequency
setting (2)
Jump JUMP F3  0000.0 Hz OHz 01to 400 Hz
frequency
setting {3)
Jump JUMP W 0.5 Hz 0.5 Hz 0w99H:z + The frequency width where
frequency frequencies are jumped is set
width setting
21 F-28 STOPkey | STOP-SW ON ON ON: STOP key | Whether or not to make the
validity valid STOP key valid during termin;
selection OFF: STOP key running is selected. In the
during invalid Remote mode. the STOP key i
terminal always valid.
running
22 F-29 Running F/IR 3W 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 OFF OFF ON/OFF Reverse run prevention
prevention ON:
selection i OFF;
Reduced F/R RVS 6 6 Ot b
voltage
soft start 1
setting
23 F-30 Maximum | F-MAX-L 120 Hz 120 Hz 12(/400 Hz Maximum frequency switching
frequency 120: 120 Hz 400: 400 Hz
selection i
24 E-31 Analog inpul IN ANA v 1oV 10/5 [nput voltage maximum level
External | voltage 10: Max. 10V 5: Max. 5V
analog | selection
frequency| Extemnal IN EXS 0000.0 Hz 0Hz 010 120.0 (400) i « Frequency at which the
command| frequency external input stars
start setting
Extemal iIN EXE 0000.0 Hz 0 Hz Qo 120.0(400) | » Frequency at which the
frequency external input is maximized
end setting !
External IN EX%S 000% 0% 010 100 = Input start level
frequency
start setting :
rate ' !
External fre- IN EX%E 100% 100% Otw 100 + Input maximum levet
quencyend
selling rate
External IN LEVEL 0 Hz 0 Hz 0 HZ/ExS i EXS: Suirtat EX%S seting
command : rate or less
start pint
selection
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NOTE [: 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) .
isplay - - — N Setting,change )
Funciion [ Function Initialization display Initialization Setting contents
‘Quencg  no. name contents contents
Frequency | IN F-SAMP 8 8 lio8
command
sampling
frequency
setting
25 F-32 Arrival ARV PTN CST CST CST/PAT/ANY | CST: Qutput a, constant
Frequency signal outpu frequency arrival
arrival | pauem PAT: Gutput of more than
output | selection set frequency
signal ANY: Qutput of only se,
frequency
Arrival ARV ACC 0.0 Hz 0OHz 0to 400.0
frequency
rate setting
for
acceleration
Arrival ARV DEC 0.0 Hz O Hz 012 400.0
frequency
ratesetting
for
deceleration
26 F-33 Overtorque DV-TRQ V 100% 100% 0to 250 + During control of SLV
Qver- signalrate and V2: Power running
torque | selting overorque level
signal (for power * During control of VC
(NOTE )| running) and VPI 1o VP3:
Warning level for power
Funning regenerative
overload
1 + When O is set: Any signat
is not oulput.
Qvertorque | OV-TRQ R 100% | | 100% 0to 250 « During conirol of SLV
signal rate and V2: Regenerative
setting overtorque level
(for regen- * During control of VC
eration} and VPI to VP3: No
effect
* When 0 is set: Any signal
is not output.
77 F-34 Input IN-TM | RS | RSreset RSand17
Intelligent| terminal | terminal other terminals
terminal | setting
input [ Input IN-TM 2 AT | AT current AT and 17
terminal | terminal 2 input selectior) other terminals
setting | setting terminal
Input IN-TM 3 JG | JG jogging JG and1?
termninal 3 terminal otherterminals
setung
Input IN-TM 4 FRS | FRS free FRS and I7
terminal 4 run other terminais
setting terminal
fnput INTM 5 CHI CHI 2-stage | CHI and 7
terminal 5 acceleration otherterminals
setting and
deceleration
terminal
|




(Function mode 1}

(Function mode 2)

Display Function | Function Initialization display Initializat| OSncmng,change Settingcontents
QU | N, name contents contents
27 F-34 [nput IN-TM 6 USP | Usp USP and 17
Intelligent | terminal 6 Power-ON other terminals
terminal | setting restart
input preventionl
terminall Input IN-TM 7 CFlI CFI CFl and 17
setting | terminal 7 Multi-stage other terminals
setting S input
terminal
Input IN-TM 8 REV | REVreverse REV and!7
terminal 8 runcommand | otherterminals
setting input terminal
input IN-TMOIC-I NO NO NO/NC . Input 1erminal setling
terminal | NO: ON when short-
NO/NC circuited
setting NC: ON when opened
Input IN-TM OK-2 NO NO NQINC « Input terminal setting
terminal 2 NO: ON when shaort-
NO/NC circuited
selting NC: ON when opened
[nput IN-TM OX-3 NO NO NO/NC * Input terminal setting
terminal 3 NO: ON when short-
NO/NC circuited
setting NC: ON when opened
[nput IN-TM O/C-4 NO NO NO/NC ¢ Input terminal seuing
terminal 4 NO: ON when short-
NO/NC circuited
setting NC: ON when opened
28 F-35 Output OUT-TM 1 FAI Fal FAI/RUN/OTQ | Output terminal seuing
Intelligent | terminal FAIl: Frequency arrival signal
terminal | |1 setting RUN: Signal during ren
output | OTQ: Qvenorque signal
terminal | Output OUT-TM 2 RUN RUN FAI/RUN/OTQ | Output terminal setting
selling | terminal FAL: Frequency arrival signal
12 setting ; RUN: Signal during run
i OTQ: Overtorgue signal
Alarm OUT-TM OK-A NC NC NC/NO . Alarm output terminal
oukput contacts a and b setting
NO/NC NC: b contact
setting NO: acontact
Output OUT-TM  O/C-l NO NO NO/NC . Output terminal | contacis
terminal aand b seuing
1 I NO/NC NO: b contact
selling NC: acontact
Refer 1o
Cutput OUT-TM OIC-2 NO NO NO/NC + Qutput terminal 12 comacis
terminal a and b setting Short-
12 NO/NC NO: a contact
NC: b contact
29 F-36 | Carrier CARRIER 16.0kHz 16.0kHz 20w 160Hz |, The IPM carrier frequency
frequency Setectable is set.
setting in 0. 1 saps . The setting value varics
with the capacity.
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. (Function mode 1) {Function mode 2) Setti h
Display Function | Function Initialization display Initialization ctting. change Setting contents
Sequence Ne. name contents conents
30 F-37 Monitor MONITOR A-F A-F A-FIAT/D-F » The FM terminal mornitor
signal : signal output is selected.
selection A-F: Analog frequency
T: Torque monitor
A: Current monitor
D-F: Digial frequency
31 F-38 Trip history | INIT TCNT CNT CNT CNTICLR » Trip count deletion selection
Initiali- | count clear CNT: Trip counting is
zation continued.
CLR: The trip count iscleared,
Debug INIT DEBG OFF OFF ON/QFF * Debug mode setting ON or
moxle OFF
display OFF:.The debug modeis
selection twrned off.
NOTE | ON: The debug mode is tumed
on.
Digita! INIT DOPE FWD FWD FWID/REV s The digital operator running
operaior direction is sel.
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 OPP 01024 pulse 1024 255 10 65535 Effective with option board
Option | pulse (J-FB)
sefting | number
selling
Control OP MODE 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 PCS IN IN IN/OUT Effective with option board
Orientation position (I-FB)
selting | setting
switching
Stop ORP 00000 pulse 0 0o 4095
position
sening
Speedseming | OR FC 0005.0 Hz 50Hz 01to 400 Hz
Direction OR TURN FWD FWD FWD/REV
setting
Completion | OR L 00005 puise 5 0 to 10000
rangesetting
Completion | OR TW 0.00s 0 0to9.99
delay time
setting

[

NOTE | : Keep debug mode “OFF ", this is factory use only.
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L (Function mode 1) (Function mode 2) Setti
isplay Function| Function Initialization display Initialization etting, change Setting contents
QUENTY  No. name contents contents
34 F-41 Position PO EGRP FB FB FB/REF Effective with option board
Electronic| setting (J-FB)
gear | switching
setting | Numerator | PO EGR-N 00001 1 1 to 5999
of ratio
Denominatr | PO EGR-D 00001 | 1 to 9999
Feed for- PO FFWG 000.00 0 010 655,35
ward gain
Position POG 000.50 rad/s 0.5 Oto 100
‘loop gain rad/s
35 | F42 | Torque TRQ LIMIT REM REM REM/OPI/OP2 | REM: Each operator
Torque | limit POIT: Option |
limit setting POZ: Option 2
setting | switching
(Note 1) | Plustorque | TRQ FWD 150% 150% 20 10 150%
limit
Minus TRQ REV 150% 150% 2010 150% Regenerative mode
] torque limit
36 | F-43 | PiDtarget | PID IN-SEL IN IN IN/OUT
PiDcontrol | value input
setting | method
switching
selection
PiDtarget | PIDLVL 000.00% 0% 010 200%
valueserting
Pgainsening | PID P 1.0 1.0 0.1 1050
Igainsetting | PID I 01.08 1.0 010 15.0
Dgainsening [ PID D 000.0 000.0 Oto 100
1 Selection PID MODE MDO MDQ MDOtwo 4
37 F-46 | Transmission | COM BAU 00600 bps 600 300/600/ 1200/ Effective with option board
Communi | speed 2400/4800/9600/ | (1-CM)
cation | selection 19200
protacol | Station COM NUMBER 0l ! !0 32
setting | number
selection
Transfer bit | COM LENGTH 8 8 87
length
selection
Parity COM PAR-SELI ON ON ON/OFF
ON / OFF
selection
Parity COM PAR-SEL2? EVN EVN EVN/ODD
even f odd
selection
Stop bit COM STOPBIT 2 2 P2
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 )

(Function mode 2}

Isplay Function | Function Initialization display Initialization Seting, change Setting contents
penc No. name contents contents
38 F-47 Main body | OP-ERRI STP STP STP/RUN Effective with option board
Option | operation
PCB emo | selection for
seling | optionPCB
ervor |
Main body | OP-ERR2 STP STP STP/RUN
operation
selection for
option PCB
| error 2
39 [[ F-48 | Settingfor | [RELAY RYA RUN || RUN CST/PAT | Effective with ontion board
Selection R Y A /ANY/RUN (J-RY)
of relay | terminal /OTQ/NOR
output | Settingfor | RELAY RYB CsT CsT CST: Arrival signal
RYB (constant speed)
terminal PAT: Arrival signal
Setting for | RELAY RYC oTQ oTQ (set frequency or more,
RYC ANY: Arrival signal
terminal (set frequency only)

RUN: Running signal

OTQ: Overtorgque signal at
SLV. SLV2/Qverload
signal at V/F control

NOR: 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 operatorf DOPY Remote operator{ DOP)
Name Digital operator display | 9Py unit(DRWdisplay Name Digital operator display | 9Py uni(DRWdisplay
[Ere *¥vs ]
Constant speed E U / |OC.Drive Input overvoltage IS
QU | pecereraion =0 | R ELi6)|[mare ]
Acceleration l OC. Accel] Option connec- Option 1 E ! _] @
Overload E1g5]|[overL | ton error opion2 |[E] /G)|[noP2 |
ElOEfocow 1| (amwrres oot |[EL19
e oaage [ Over.v ] T NoTE D) [ opion HEIES
EEPROM error et neor | MOTEN  [E] 24| piteai
;r;cll:&ooll:agc E Ug Under.V Constant speed
CT error LT Power module Deceleration
CPU error ! ! Il CPyU B profection Acceleration
External 1rip [ EXTERNAL Stop [E] 34| pm.erR .
USP error El 131 use e rvoliage _L_ Ul uvwarr |
f&ﬁﬁé‘&fﬁ“" LEI 14][|{ svo.Fu | For error contents, see page 8-I.
Dther displays
Display Cause Description
Communication error This is displayed when an error occurs between the invenier and remote operaor.
[ReeRRoR comess | | "z Frooelerer T | When e STOP ke o e ey b preved e o s appes

again. Check whether any connectors are loose.

If onc of the displays on the left occurs when the copy unit is used 10 read ar copy,
take the corresponding countermeasure.
« INV. RUN: Si0p the running.

[ R-ERROR INV.RUN During invener running

I R-ERROR INV.TRIP Under inverier trip « INV.TRIP: Press the STOP key to release the trip.
) *] = INV.TYPE: The inventer type of the copy source is different from that of the
[ R-ERROR INV.TYPE Enverter type mismatch copy destination. Usc the sume type of inverter 1o read or copy.

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

I R-ERROR RP LOCK Inverter read lock

RESTART #®% % %5 Instamaneous power This indicutes that the instantancous power failure resiart function is being performed.
failure restart functon in || * RESTART: O start is in execution.
ADJUST 4% % %5 operation + ADJUST: Frequency maiching is in execution.
The supply voliage is lowered to the undervoliage level. When this display

I UV WAIT I Undervoltage appeurs, tum the power on once again.
| POWER OFF I Power OFF The undervaliage after the power is terned off is displayed.

Tuning OK . . This is displayedafier theautotuningmeasurementis tinished.

_ g a\i;lltl);unmg functionend |, Tuning OK: The measurement terminates normally.
Tuning NG play + 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.
Digital operator DOP. DRW

display
Encoder line break: El60; QP 0
Overspeed: Ei6 1) OPf 1
Positioning error: EES QrP]_2
Thermistor line break: El64] oP] 4
Motor overheat: £i65 QoPl 5
Malfunction or abnormality on built-in.CPU of the option: E61 OPt 7
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125

Warning Error List

Thefollowing warning errors are displayed on the warning monitor in themonitor 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.

. - L Alarm Recovery
Waming error display Forced rewriting Description output method
] Fmax >  Fch Fmax . Fch Fch:  Frequency for maximum
frequency switching >
2 { Fb > Fmax | «  Fmax (120, 400) S
Fmax : Maximurn frequency g
3 Fs > Fmax Fs ~  Fmax Fmin: Start frequency b %
Fb:  Base frequency £c
4 | Fm >  Fmax [ Fm « Fmax |Fs:  Setfrequency $T
. . 53
Fm:  Multistage speed setling £2
5 | Flw > Fmax | Flw —  Fmax frequency _3 =
: Flw:  Lowerlimiterfrequency £
6 | Fup > Fmax | Fup « Fmax | Fup:  Upper limiter frequency 'g‘_::.:?
Fp: Jump frequency o 5
7 | Fes > Fmax | Fes — Fmax [ Fes: Extemal set analog start e P
frequency g S
8 Fee > Fmax Fee « Fmax | Fee:  External set analog end a £
frequency T
? Fs > Fup Fs « Fup Fy: Jogging frequency 2 E
10 Fm > Fup Fm . Fup g g
1 Fmin >  Fup Fmin . Fup k- g
OFF T
12 Flw > Fs Flw = Es ‘Zp E
3
13| Fw > Fm Flw -  Fm g &
=3
. - 9
14 Fmin > Fs Fmin _ Fs g B
?:) =~
15 Fmin > Fm Fmin 5 Fm 55
o 2
= E
- O
16 Fmin > Fj Emin 5 Fj 2 S
= 8
(2]
17 Fmin > Flw Fmin - Flw § g
28
I8 Fp > Fs Fp Fs <3
= E
. ) =5
19 Fp > Fj Ep Fj % A
8 £
20| Fp > Fm Fp Fm OB
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12.6 Dimensions

Remote operator, copy unit

Dimensional drawing (Unit: mm)

Copy unit (DRW-0A)

Remote operator (DOP-0A) 27 7
95 P 93 22 o
" 91 16, (|7 91 16, 1|~
| > [~ i ; !
Y ! 3
; f 1 . I .
alal | N 2l ala| | k | -
TLIE 2R E e gy |||
. = r.d
T i
2-m45 = L 2.eas o
92 92
1-M4 2-Ma
Mounting perforation diagram Mounting perforation diagram
High performance 1300 cable
2{ remote operatar (HOP-0OJy 3
Copy unit (HRW-0J) o7
;‘il lg <t —
82
m N
g /—a 0 H
- ‘Fio b a __%
R & =X
4. o o 0 .
- 9 ]
™ | P 4 a o
| F o o a -
b o,o o - =1 7
23 o
.y TTT] a12.5%
13 -M3, depth 5 (back) a [IER]
For exlension Cabie between remate
between remote  opecator {DOP)Y copy
A 2.84 operater (HOP),  unit {DRW} and 1300
15 copy unit (HRW) ICA-1]
and 1300 fCA-
Mounting perforation dizgram |gj'l
IC)-3

NOTE 1: The cables for the VWS83A and VWA series are different in cable shape from those
for the J1300. The cables for the J300 are the same as those for the J 100. To change

only cables, val

rious cables are in stock.
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12.7 Copy Unit Function

Operation example (Procedure to transfer the data of invener A to B.C. and D inverters)

Se-
quence

Operation

Key

Operati

on result

Set dataisread out from the
inverter A (It is stored into the
memory.

READ

—
——— i e
inverter A Copy unit |3 EE! E%

200
cans

Tum off the power supply to
inverter A and remove the cable.

Connect the cableto inverter B and
turmn on the power.

Copy data stored in the copy unit is
written to inverter B.

COPY

Cut off the power supply to inverter
B. * 1)

ERS
“em

Inverter B

Perform the above processesfrom 3
to 5 sequentialy for inverters C and

D. That 1s, the sarfibgoracess as at

o] r inverter B

Copy

Data copy

Inverter C  Inverter D

unit
g

= u]

| (B

G

———-

Connect the cable and press

, theremqte key.

Change the data of theinverter

with copyl unit.

[a][¥]

Operation example (Process to change and transfer to inverters B, C and D)

@E

Copy unit

Data change ]
— 7]

inverter A

2106

Read out the datafrom

‘nverter A (It is stored into the

memory areaof the copy unit).
The following procedures are the
same those of the operation |.

READ

Inverter A

] — iz

_(::Jci:

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. J300-E1 «<—3300-E4). Since
settable rangeisdifferent, datamay not be transfered correctly or an error may be occurred.
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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.

(1) Type

(2) Purchased date

(3) Production No. (MFG. No.)
(4) 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.

warranty

., The warranty period under normal installation and handling conditions shall be 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 tire, earthquake, flood, thunderbolt, or other
natural calamities, pollution or abnormal voltage.

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

3. Always keep it handy. Please do not loose it. We are sorry but this manual cannot re-issued.
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Appendix1 Manual for New Functions

’. 1. Autotuning

[Outlineof thefunction]

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

Autoluning staning method

/

Connect the motor.

Tum the autotuning mode
ON. (Note)

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

(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 maotor rotates.)

{4- 1) Measurement (acceleration/deceleration) '
het
t< 50 seconds - - - a =40
504 1< 100 seconds - - - a = 20 !
10021 < 300 seconds - - -a = 10

After the measurement ends. the motor is slopped.

Select the control method. Seiect the motor dam.

Standby state

by the autotuning function.

(1) Before executing the autotuning function,
make sure the following set values.
1) a) Base frequency
b) Motor capacity
¢) No. of motor poles
Set the values according to a motor
which uses a, b, and c.
Make sure that 0 Hz is not set. (When 0
Hz is set, the autotuning function will
not be performed.)
3) Cancel all the DC braking settings. (DC
braking is not set by initialization.)

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

2)

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.

(2)

The status for using the autotuning data is
set.

Running under sensorless vector control is
available.



Autotuning start
[Setting method]

() Digital operator

FUNG Display the software switch and set it to
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.
Display the AUX AUTO screen and select AUT

l or NRT.

| F-05 AUX

Initial display

AUX AUTO NOR Autotuning

] x2 NOR: Setting OFF and autotuning end

l @ AUT: Autotuning measurement start (Motor
rotates)
AUX AUTO AUT NRT: Autotuning measurement start (Motor
STR does not rotates)
When the equipment starts running after the data
[ , th ling measurement is executed.

F50050.0 0.0Hz s set, the autotuning

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 awtotuning data”
indicated on A-5 page.

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

When is set to 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 Ri, R2. and L are meas-
ured.

Precautions

|. 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, tower 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 rhe 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 ’
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(3) New remote operator

First hierarchy

3 Function

4 Option

Secand hierarchy ¥

p 1 Control
2 Acc/Dec
3 mRwn

4 Haking
L D

vwvwvywy

SEL

Third hierarchy l’

b 1 ovi
2 Motor

3 Carrier

vy

Fourth hierarchy ¢

(]

SEL

STOR

P 1 AuTO 0:NOR
(0-2)
2 DATA 0:NOR
(0-2)
I
P 1 auTO 1:AU
(0-2)
2 DATA 0:NOR
(0-2)
Monitor display ¢
P rs 50.00Hz
0.00Hz
AC1 10.00s
DC1 10.00s

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 “I Auto” from
0:NOR to | :AUT in the fourth hierarchy.

kWer;en the data is changed, press the STOR'

When thes MON key is pressed to select
ththmonitornmousdarahthehequipmentnstarast
running, the autotuning is executed.



Display when the autotuning ter minates
[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

-€«— Normal termination display

*Remote operator

Tuning END

«New remote operator

OK Function 3 OR FR

Normal termination display
[Display in thefailure state]

« |f the autotuning is executed when the motor is not connected to the inverter, the following is dis- o
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

-««— 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 theinverter using the autotuning data:
1. A-O: The control method isset 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) beforestarting running.

[ Setting method)]

(1) Digital operator

FUNC
A 0 = 0
FUNC +[:]X4
A 0 ;- 4
FUNC
Al o8 - 00
|
FUNC V[:]xg
Al 98 |- —ror 02

(2) Remote operator

F-04 CONTROL
@ Initial display l
CONTROL Ve
|
ng4
CONTROL StV
STR
@ Initial display l
AUX DATA NOR
x 2
[alx2 1
[(err] | AUX DATA AUT
MON l
FS050.00 000.00Hz

1. Select[ ]_4] (sensorlessvector control) by
the control method.

0: Constant torque characteristic

|- Reduced torque characteristic (1.5 power
2: Reduced torque characteristic (1.7 power
3: Reduced torque characteristic (2.0 power

4: Sensorless vector control

2. Set the motor constant data to the data which is

, measured by the autotuning function
using the software switch.

(Refer to the[ A98] software switch of the opera-

tion manual.) . _
(When executing the second setting, change the

switch.)
By the above two settings, running by the autotuning
data is available.

| Select {SLV] (SensorIeSSvectoric;)ntrol) by the
F-04 control method.

VC: Constant torque characteristic

VPI: Reduced torque characteristic (1.5 power)
VP2: Reduced torque characteristic (1.7 power)
VP3: Reduced torque characteristic (2.0 power)
SLV: Sensorless vector control

2. Setthe[AUT] autotuning data by motor data

selection of the F-05 motor constant.

By the above two settings, running by the autotuning
dataisavailable.
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(3) New remote operator
First hierarchy

13 H ” g M ‘-""\
b 1 Command > S]x2 Select “3 Function” in thefirst hierarchy. .
2 Initial b
3 Function | 2 SEL
4 Option >
|
Second hierarchy +
P 1 Control 'S Select “1 Control” inthe second hierarchy.
2 Acc/Dec 2
3 Run 4 SEL
4 Braking 2
Third hierarchy #
b 1w 3 Select “1 V/f in the third hierarchy.
2 Motor | 4
SEL
3 Carrier )
Fourth hierarchy ¢
5 A-Dec 1:ON x5 Change the content of “6 Mode” from
-1 0:VCto 4:SLV in the fourth hierarchy.
When the data is changed, press the IE
P 6 MODE Q:VC stor| ke&v . |
- (0-5)
Third hierarchy ¢ RETN . E
P o1 > Press the | "= 1 key to return to the third
@ - hierarchy and select “2 Motor”.
2 Motor 4
3 Carrier p SEL
Fourth hierarchy ¢
Change the content of 0 NOR” from 0:NOR
1 AUTO 0:NOR . .
- (0-2) @ to 2:AUT in the fourth hierarchy.
When the data is changed, press the| s 1o
P 2 DATA 2:AUT ' STOR key.
(0-2)

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

* 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
Status

Symptom

Adjustment

Adjusting [tem

{(DOP/DRW Function No.)

Power running
{status with an
accelerating
torque)

When low frequenc
(a few Hz) torque is
insufficient

When the speed
fluctuation coeffi-
cient becomes
minus

When the speed
fluctuation coeffi-
cient becomes plus

Increase the motor constant Rl in relation to
aulo tuning data step by step within 1.2 times.

Increase the motor constant R2 in relation to
auto tuning data step by step within 1.2 times.

Decrease the motor constant R2 in relation to
auto tuning data step by step within 0.8 times.

[F-05 AUXRI]

IF-05 AUX R2}

[F-0S AUX R2]

Regeneration
(status with a
decelerating
torque)

When low frequenc
(a few Hz) torque is
insufficient

|} Increase the motor constant R1in relation
to auto tuning data step by step within 1.2
times.

"} Decrease the motor constant M in relation
to auto tuning data step by step within 0.8
times.

1) Decrease the carrier frequency set value.

Combine the methods I) te 3) above to adjust
the motor constant.

[F-0S AUX RI|

[F-0S AUX MI

[F-36 CARRIER]
for digital

operator




Energy conservation running
[Outlineof thefunction]

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

Thefunctionis effective for aload of reduced torque characteristics such as afan and pump.

L [
When the load of aninduction argeload

motor is constant as shown in the
drawing on theright, thereisa
voltage at which the current is
minimized. When the current is
minimized, the power isalso
minimized. The function auto-
matically searches this voltage. /

0
[Precautions] Vi v v

|. 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 Ay 100%
control. Therefore, when a
sudden load change (such as
an impact load) occurs, the
motor may stall.

| 50%

Y

Range Where the energy
conservation is effective




[Setting method]

(1) Digital operator

FUNC
Al s¢ - 0
FUNC
Al 59 |-
E
(2) Remote operator
'F-lo RUN |
FUNC
Initial display ¥
BUN MODE-TN O R
b} L oenfal
RUN MODE OEN
STR
MON
¥
FS000.00 000.00Hz

Select| | 1]bylAl5 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

vwvwewyw

Second hierarchy l'

} 1 Control
2 Acc/Dec
3 Run
4 Braking

vywvwvw

Third hierarchy l

) 1 Freg.
2 Pattern
3 SPD

vw

v

Fourth hierarchy lv

) 1 MODE 0:NOR
(0-2)

P + MODE 2:0EN

(0-2)
Monitor display l
| S 50.00HzZ
0.00Hz
AC1 10.00s
DCH1 10.00s

@x2

SEL

@x2

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 2:0EN in the fourth hierarchy.
When the data is changed, press the
key.

STR

When the key is pressed to select

the monitor mode and the equipment starts
running, the fuzzy most suitable acceleration
and deceleration running is executed.




Fuzzy most suitable acceleration and deceleration

[Outline of thefunction]

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 theinverter 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 inertiain real time.

[Precautions]

1.

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

When the inertia of the machine is more than about 20 times of that of the motor shaft, atrip
may occur.

The acceleration and deceleration time of the same motor aways varies with achange of the
current.

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
norma running is performed..

If the 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.

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

When acceleration and deceleration (the cycleis 2[s] or less) are repeated frequently, atrip
may occur.

If an externa braking unit is used, the motor cannot stop within the deceleration time set
with abraking resistor. In such a case, do not use the fuzzy acceleration/decel eration func-
tion.

A-l11



[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.

Restriction angle

Setting process

Distance

Curremt

} The current grows.

|

Fuzzy control

OO

Slope

Time

e

Distance

Membership function .
i } .

Revolution speed

Acceleralion ratio, acceleration
determination,deceleration ratio,

deceleration determination

. Time

A-12
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[Setting method]

(1) Digital operator

FUNC
Al 59 - 0
2]
|2
FUNC
A| 58 |-= 2 I

(2) Remote operator

F-10 RUN

Initial dist:|gla\'
- o
&

-

] OEN 2]
GOD@|
RUN MODE GOD
STR
MON
FS0000.00 0.0Hz

Selectl 2 | by |A|5 9 i running mode selec-

tion.
Running mode selection

0: Normal running
1: Energy conservation running

2: Fuzzy most suitable acceleration and
decelerationrunning

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

F-IO 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.)

A-13



(3) New remote operator
First hierarchy

p 1 Command
2 Initial
3 Function

‘ 4 Option

vwvww

Second hierarchy L

p 1 Control
2 Acc/Dec
3 Run
4 Braking

vVwvvwvww

Third hierarchy ¢

) 1 Freq.
2 Pattern
3 SPD

vwVvw

SEL

SEL

SEL

Fourth hierarchy *

P 1 MODE O:NOR
(0-2)

» 1 mODE 2:GOD
(0-2)

Monitor digplay ¢

P s 0.00Hz
0.00Hz
AC1 10.00s

DCAH 10.00s

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 th key is pressed to select

the monitor mode and the equipment starts
running. the fuzzy most suitable acceleration
and deceleration running is executed.

~r
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Appendix 2 Instantaneous Power Failure Restart and Commercial Power Source Switching

i 1. Instantaneous power failure restart
. [FunctionOutling]

Thisfunction allows aninverter operation to be selected according to the subject system as
follows when an instantaneous power failure occurs.

When FTP/RST/ZST is set a IPS POWR

« Retry mode:
» Alarm mode:
« f matching:

When ALM is set at IPS POWR

The rotation speed and the phase are detected while the motor ison afree
running to restart the operation accordinglyl

/I\ WARNING

2 When theinvener stops dueto atrip with retry mode selected, the motor restarts
suddenly. Stand clear of the machine. Otherwise, you may be injured. (Design the
machine in such away that persons are protected against arestart of the machine.)

[Setting Method]

Apvercurment/
Remote operator [F-22] Digitat operator; Al instaruaneous power failure At low voliage overvolage/ | Atoth
powetmoduersror error
PS TIME 0.31025.0 —_ Set an allowable instantaneous — — —
power failure time.
PSWAIT 0.310 100.0 — Set a wait time after an instantaneous power failure/power restoration —_—
. in the retry mode or after an error.
PS POWR ALM 0 Tripping with an instantaneous Tripping Tripping Trippi
power failure within the LIPS
TIME. If an operation command
is issued for an instantangous
power failure detected out of the
IPS TIME. restart the operation (i
Hz start).
FTP The f matching stops with an The f matching slops | The f
nstanianeous power failure if powerisrestored | matching is
detected within the IPS TIME. within 40s. retried.
The invener trips with an’ The invcner trips
instantaneous power failure unless POWEY is
detected out of the PIS TIME. restored within 40s.
RST 2 The f matching is restared if the | The f matching is
instamaneous power failure ts restarted if power is
within the IPS TIME. The restored within 40s.
invener trips if the instantaneous | The invener trips
power failure is not within the unless power is not
IPS TIME. restored within 40s.
ZST 3 The invener is restarted at 0 Hz if | The invcner is started
the instantaneows power failure is | at 0 Hz if power is
within the P18 TIME. The restored within 40s.
invener trips if the instantaneous | The invener trips
power failure is not within the unless paver is
IPS TIME. restored within 40s.
‘STRIP OFF — ‘No retry at an instamaneous powe  ailure and no trip — —
. at low voltage during the inverier stoo.
ON — Retry or under voltage trip is performed during the — —_
invener stop @r running.
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/NWARNING

_
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

4) 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)
<

the inverter rating, the load status, remote operator (copy unit) connection status,

NOTE: The inverter control power holding time may be slightly different depending on P

and input voltage.

<Time chart for retry mode>

10 t

le—t0 o] [ | 0 |

Powersupply E e —— | F 3 E :': | ———— %
e R = | I ]

— i U [ S ¢ B '
Invener control == = = — =
power supply = = E =————— =
Allowable i) eiZs ] 2y

instanfaneous _
gowcr failure time %
22 :

(data se1 value)

Abou | soeond

Inverier output E
Aarm e

An instantaneous power failure trip The operation restarts because [2>=[0. The running restarts when a running

(Inst.p-f) occurs because t2:10.

command is issued because {2>l1.

t0: Instantaneous power failure time  t I: Control power holding time  t2: F-22 (IPS TIME se, value)
when power is tuned OFF
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. Commercial power source switching

|

tal ope

Function code

Extension
function code

Data set for commercial power source switching

Sei value Run command to |Frequency command i
F 9 03 Terminal Terminat
Function name | Terminal rating plate Set value
c 3

Input terminal sering 3

1

14

= Set the terminal mode,

= Select the CS terminal,

NOTE: Allocate the commercial power source switching input terminal CS to one of the input terminal settings
Ito8([CT Olto ). In this example. the terminal CS is allocated (¢ the input terminal setting 3.

Remote operator (DOP)
or copy unit (DRW)Y

Monitor mode

Function mode F-34

F-SET-SELECT TRM

F/IR-SELECT TRM I

IN-TM3

CS

= Set TRM (terminal mode)

] = Select the CS terminal.

NOTE: Allocate the commercial power source switching input terminal CS to one of the input terminal settings |
to 8 (IN-TM I to IN-TMB8). In this example. the terminal CS is allocated to the inpul terminal selling 3.




=i

ELB Ty pofe == =~ = = So—
o -~ - -~ -5 TO——
ELB_g T ML e THRY
. o R U —0.b— :
. S5y (Tav 90— !
B 5 To— TILY) anw r—OTb_* '
L
|~—-— 0
—L

FWY - dew aLid  NOTE 1: When the ELB trips due 10 a ground-fault. the commerciai power
RVYhG o RY J o ALZH source circuit will not operate, Therefore, when a backup is
CsYgo_orrC5 ALO- necessary, take a commercial power source circuit from the ELBC.
. H{CM1
SN | NOTE 2: Use weak current relays for FWY, RVY, and CSY. Separate AC

relays from DC relays. The above sequence is a reference drawing

for timing.
777577777777
@ =~ Mgl and Mg2 interiocking time
o) 371
Z
femel  Set time by ti 2C
@ W ('Fhel?i:le "{s IgTzelgrally setto | to 3 seconds. Ervor may come when the set time is 4 seconds or more.}
OFF
~— 20 ms or more
. [F-22] fPS WAIT
Invener running F///////M
start Running
Connection example diagram and timing for commer cial power source switching running .
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Appendix 3 Capacitor Life Curve

. Ambient . (oc)

temperatur

SO 12 hours Operation/day

T

[ TR,

30 ---------

L T Y

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

Thisfunction canvary the curvature when the accel eration 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 both

acceleration and deceleration.

Thelarger number causes agreater curvature.

Curve . .
pattern Acceleration Deceleration
‘Set Set
freq. 10 7| freq.
T 0l -~ : l
s '
il 1
4 i
S curve 7 :
4 i
/ :
7 i
A 01 !
s, ]
s I
10 '
Accel. time—>»
Set Set
freq. A freq.
| 7]
Y, 1
7 '
J curve 7 :
Aol :
// ' i
v 1
I, 1
J o |
Accel. time—>»
Set Set
freq. ! freq.
T 10 i
RU ,// 5
Curve 01 4 i
- '
d ]
7’2 1
2 :
/4 ]
v '
- 1
d i
Accel. time —» Decel. time —»
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: e NOTLE: The seti sthekds shown below .

vo. | Operation conditions Phcnomena Improvements apnly 10 150D and DRW opersuons, | DiSplay, etc.
[ Trial running of motor The motor runs unsmoothly, I. When V/f control or sensor-less vector

only and the revolution fails 1o incrcasce. control is sclected

The motor current pulsates. Function mode
e F-36 12.3 Function mode

2| Light load, low inertia CARRIER 160kHz — 8.0kHz F-36 (P.12-14)

load Decrease the initial value.
3 | Acceleration and A 2. When V/f control is selected

deceleration of light
load or low inertia load

Revolution

L_’[).I sec. +J 18] 5cc.> :

Revolution

A

>t

The motor revolution fails to
increase smoothly

Function mode
s F-04
CONTROL VC
e F-05
AUX R100.223 — 00.323
Increase the initial value.

3. When sensor-less vector control is selected

~— Function mode N
. F-04
CONTROL SLV
. F-05
AUX DATA NOR
a. AUX ] 001.22 kgm? — 000.22 kgm'’

Decrease the initialvalue.

b. AUX Kp 002.00 — 003.00
Increase the initial value.

A ,

Use a and b solely or combine any of a
and b to adjust the motor constant.

12.3 Fonctipp mode
F-04 (P.12-5)

12.3 Function mode
F-05 (P.12-5)

NOTE: Select AUTIf
the automatic
tuning data is
used.)

Use the second func
tion for switching
operation of two
motors.

uoynesad() 10} SUOUNEIIIJ pUE uonjeIdd() 10J0A-INJA § XIpuaaay

Y
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NOTE: The sctting methods shown below

Operation conditions Phenomena Improvcmcn[s apoly to DOP and DRW operations. Display, etc.
Quickly varying load Load When sensor-less vector control is selected
— ~— Function mode
' \ I I «F-04 NOTE: Select AUT if
_ .t E%EJTROL SLV the automatic
) + F. tuning data is
Revolution AUX DATA NOR used.)

e

-
>

The motor revolution varies when
the load varies.

a. AUX | 001.22 kgm? — 003.22 kgm?
Increase the initial value.

b. AUX ‘Kp 002.00 —* 001.00_
Decrease the initial value.

NOTE: When sensor-less vector is selected, driving of motor at low speed whose
constant is different from the factory settings may cause reverse run.
In this case, measure the motor constant using the automatic tuning mode
or reduce the setting value of primary resistor (RI) of the motor.
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Appendix 6 Supplementaly Explanation of the Function Mode

« Theexplanation of the function mode is displayed on the DOP or DRW type of the

remote operator.

Asfor the operating methods with other remote operators, refer to the corresponding

table of the operator display.

- After data is changed, be sure to push down the STR | key.

No datais stored in the inverter body.

c

« Change data when the inverter is stopped. (except when theinverter is Stopped
during trip, and stopped when ON between the reset terminal RSand CM1 )

« In the function mode, the motor cannot be started running.

Select the monitor mode beforehand.

Function name: Second function setting
Intelligent input terminal [SET]

Function No. F-34
to be set (F-00. F-O 1, F-04. F-0OS)

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 function |

[Function mode]

[Monitor mode]

I. Qutout freguency . F00
setting Basicfrequency
2. Acceleration and setting

deceleration time 2. F-01
setting (NOTE) Maximum frequency
(Function mode) setting

F-D6 3. F-04

Acceleration time Control method
setting 4. E-0S

F-07 Motor constant

Deceleration time setting

setti_pg
3. Manual torgue boost
setting

NOTE:

When selecting the second function. 2-stage accelera-
tion and deceleration time setting can not be set and
used. When setting and using the Z-stage acceleration
and deceleration time, select the first function (when

[SET] terminal is OFF).

Setting contents

1. Setting method 1: Digital operator

Se in any of the input terminals
(]!

to

[Setting example]

Set the Z-stage accel, and dcccl. function of - 10

the second function.

FUNG FUNC
Ly -9 -[1a -4

Setting method 2: Remote operator

Set the settings [SET] in any of the input terminals | to
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 cod
and SET arc short circuited, the second function
setting can be started.

When the short cuicuit is recovered, the function
returns t@ the original setting (the first function).

3. Setting method of each function

Set same as the normal setting.
When checking the function mode. confirm it with
the terminal status ON/OFF.

Initial settings

Initial settings which can be set with the second furnctiol
is same as the factory settings.

A-24
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Appendix 7 List for display and data read/copy with each operators

6 (1) Monitor mode Y: Possible
N: Not possible
: i with Display with RmciotNowitfigiabperacr Dpta read/copy |se,
Monitor name Egg%m/tv DOFI):’.>I/3RW Alierability No. | Data HRW D va valu
Frequency setting
First setting FS 0.00 H 2| FS0000.0 0.0 Hz Y F2 0.00 \4 Y
Second setting| FS 0.00 Hz| FS0000.0 00 Hz Y F2 0.00 Y N
Multistage speed setting IS 0.00 Hz I_S_O%O_Q.Q 00 Hz Y F2 | o0.00 Y N
7s 0.00 Hz | 7SO000.0 0.0 Hz
Analog frequency selling ™ 0.00 Hz I%O_,Q 00 Hz Y F2 0.00 N N
{4)
logging frequency setting G 1.00 Hz LSLQ 0.0Hz Y 2 1.00 Y Y
(5
Option | frequency displa]y 01 0.00 Hz | 01 © 0.0 0.0 Hz Y F2 000 ]| Y N
Option 2 frequency displ‘aly 02 0.00 Hz |02 - 0.0 0.0 Hz Y F2 |oo00| Y N
Output frequency setting 0.00 Hz |FS0000.0 0.(33}‘12 Y d0 (000 | — | —
Acceleration time setting ‘ o
First setting ACI 30.00 s JACC | 0030.00 s Y I F6| 30.0 | Yl vy
Second setting | ACI 30.00 § ACCI 0030.00 s | Y F6 [300 | VY| N
2-step acceleration lime setting AC2 15.00 s| ACC2 001500s | v | Frs [150 | Y[ N
Deceleration time selling
. First setting bCl 30.00 s | DECI 0030.00 s Y F7T (300 Y Y
Second setting | DC 30.00 s | DECI 0030.00 s Y F7 [300] Y N
1.step deceleration time setting| DC2 15.00 s | DEC2 0015.00 s Y F7 150 Y N
votor pole number settingRPM 1:4P | RPM 4P QRPM Y A2S 4 Y Y
viptor rpm monitored ORPM as (19) Y dl [000| — | —
_onverted frequency setting |/Hz 1.0 | /Hz 01.0 0.00 Y A4 100 | Y Y
—onverted frequency monitor 0.00 (13 (6 Y ¢3 000 — | —
Jutput current monitor im 00A [ImQ0OA 00% Y d2 |106.00| — —
Jutput current rate monitor 00 % (n (%) N — | - - —
“orque monitor Torque 0 % | Torque 0% N e — ~— —
Aanual torque boost adjustmen
First setling V-Boost I V-Boost code<!ll> Y F8 I Y
Second setting | V-Boost 1 1| V-Boost code<li> Y F8 I Y N
Aanal torque boost frequency
djustrment
First setting V-Boost F10.0 % | V-Boos! F10.0 % N — | — Y N
Second seiting | V-Boost F 10.0 % | V-Boost F100% N — — Y N
hlput voltage gain adjustment V-Gain 100 % | V-Gain 100 % N — | — Y Y
ogging frequency setting Jogging 1.00 Hz | Jogging 1.00-Hz Y A6l | 1.00] Y Y
wnalog meter adjustment AD) 172 | ADJS 172 Y F10 | 172 Y N
erminal input status monitor | TERM LLLLLLLLL {TERM LLLLLLLLL N — — — —
Jarm display
. First setting WARN #WARN # N - - Y N

=1 Represents an indication for commanding frequency from the optional PCB.
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, Display with Display with | FucioNowitdigiabperaer  {Data__readicopy _|set
Monitorname [ | . | — ]
HOP, HRW DUPTDRW Alterability No. | Data | HRW|DRW |Value

Trip cause factor | ERRI #| ERRI # Y dio | - | N[ N

Trio freauency | ERRI 0.0 HZ IFRRI 0.0 Hz N _— 4 | N N

Trip current | ERRI 0.0 A | ERRI 0.0 A Y dio | - i N| N

Trip time P-N voltage | ERRI 0.0 Vdc | ERR1 00 vde v [dio|-—- | N[N
Integrated count | of cause |[ERRIR  OYOD[{ERRIR 0YOD| N | — | — [ N | N ]|

time running days | _L

[niegrated error count ERR COUNT 0 ERR COUNT 0 N ﬁl — | —{ NI N
Trip cause 2 ERR2 # | ERR2 #] Y |dit{---| N| N

Trip frequency 2 ERR2 0.0 Hz | ERR2 0.0 Hz N — N N

Trip current 2 - ERR2 . 0.0 A_' ERR2 0.0 A N — N N

Trip time P-N voltage 2 ERR2 0.0 Vdc | ERR2 00vdc| N — I N[N
Integrated count of error ERR2ZR OYOD|ERRZR  OYOD| N — T -1 N[N

time running days

Trip cause 3 ERR3 # ERR3 4l v {dit ] - [ N[N

Trip frequency 3 ‘ERR3 0.0 Hz ERR3 0.0 Hz | N | — | — I NI NI [
Trip current 3 ERR3 0.0 A|ERR3 anal N T T T n T~ |
Trip time P-N voltage 3 ERR3 0.0 Vdc|ERR3 0.0 Vde N — — N N
Integrated count of error ERR3 R OYOD| ERR3R OYOD N _ — N [ N |

J/

(2) Function mode Y: Possible

N: Not possible

Function mode Display with HOP, HRW Display with DOP. DRW |  RuxtrNowitgiabperaer | Data read/copy| Sl
Layer | Datadisplay No. | Datadisplay |Alerability No. | Data | HRW | DRW |vaiu
Frequencyrommand I. | IFSET L:REM |Monitor F-SET- Y &) 0 l Y Y l
SELECTREM
Operatiorcommand 2FR 1:REM Monitor F|[R-SELECT J Y Y
REM

Pammetesclection JPARM O:REM | F-09 PARAMREM N — — Y
Triphistorycouniclear 2- ITCNT O:CNT | F-38 INITTCNTCNT N — — Y
Debugmodedisplayselection 2DEBG (:OFF INITDEBGOFF N — — N N
Digitatoperatomotatingdirection 3DOPE OFWD INTTDOPERWD Y F4 F Y Y
selection
Resetperformanceselection 4RESET 0:ON INITRESETON | Y F% | 0 Y Y
Basefrequencysetting

Firstseiting 3-1-1 | IF-BASE  50Hz | F0O F-BASEOO50Hz Y A62 50 Y Y

Secondsetting IF-BASE  50Hz F-BASEOO50Hz Y Ab2 50 Y N
Max.frequencysetting

Firstsetting IF-MAX  30Hz | FQI F-MAX0050Hz Y A63 50 Y Y

Secondsetting IF-MAX  50Hz F-MAX0050Hz Y AB3 30 Y N
Stantfrequencysetting 3Fmin 05Hz | F02 Fmin 0.50Hz Y Ad | 050 Y N
Motorvoltagesetiing 4A-AC G200V | FO3 AVRAC200V Y Fil 200 Y Y
AVRfunctionON/OFFduring SA-DEC 0O:ON AYRDECON N — — Y Y
deceleration
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Function mode Display with HOP, HRW | Display with DOP, DRW Furctiorowitttigimbpersor | Datta read/copy | S€t
Layer | Datadisptay No. Datadisplay |Alerability| No. | Data | HRW | DRW jvalue

Controlmethod

Firstsetting 3-1-1 [6MODE aVC |F04 CONTROLVC Y AQ Y Y

Secondseiting 6MODE (@ VC CONTROLVC Y AQ Y N
Autowningsetting 3-1-2 | 1AUTO  :NOR | F-05 AUXAUTONOR Y A7 Y N
Motordataselection

Firstseuing 2DATA (O:NOR AUXDATANOR Y A98 Y N .

Secondsetting IDATA O.NOR AUXDATANOR Y A9 Y N
Motorcapacityselection )

Firstsetting IK6:5.50kW AUXKO050kW Y Al 5.50 Y Y

Secondsetting IK6:5.50kW AUXKOOS0kW Y Al 5.50 Y N
Motorpolenumberselection

Firstsetting 4p 1:4P - AUXP4P Y A2 0 Y Y

Sccondsetting 4P 1:4P AUXP4P Y A 04 Y N
MoiorconstantR | setting

Firstsetting 5RI 0.251 AUXRI 0.0251 N — — Y Y

Secondseiting 5Ri 0.251 AUXRI 00251 N — — Y N
MotorconstantR2setting

Firstsetting 6R2 0.194 AUXR20.0194 N — — Y Y

Serondsetting 6R2 0.194 AUXR200194 N — — Y N
Motorconstam L setting

Firstsetting 7L 3.29mH AUX L 003.29 mH N — — Y Y

Secondsetiing 7L 3.29mH AUX L 003.29 mH N - — Y N
Motorconstant Msetting

Firstsetting §M 30.90 mH AUX M 03090 mH N — — Y Y

Secondsetling &M 30.90 mH AUX M 03050 mH N - — N
Motorconstant ) setting

Firstsetting 9) 0.44 AUXJ 00044 kgm® N — - Y Y

Secondsetting 9] 0.4 AUX ) 00044 kgm? N — — Y N
Motorconstant K psetting ’

Firstsetting aKp 200 AUXKp 200 Y A3 200 Y Y

Secondsenting aKp 2.00 AUXKp 200 Y Al 2.00 Y N
Motorconstant Tisetling

Fimstsetting bTi 100ms AUXTi00100ms N — — Y Y

Secondsetling bTi 100ms AUXTi00I)ms N — — Y N
Motorconstant Kppsetting

Firstsetting cKpp 100 AUXKpp00!1.00 N - | = Y Y

Secondsetting cKpp 1.00 AUXKpp001.00 N . — Y N
Camierfrequencyseiting 3.1-3 | ICARRY 160kHz | F-36 CARRIER 16.0 kHz Y AlD 160 Y Y
Accelerationtimesetling

Firstisetting 321 | Al 3000s | FO6 ACC!1 0030.00s Y F6 300 Y Y

Secondsetting 1Al 30.00s ACC10030.00s Y Fo 300 Y N
2-stepacceicrationsetting A2 15.00s ACC20015.00s Y F6 150 Y N
Acceleration time curve patlern setting JLINE OL ACCLINEL N — - Y Y
Acceleration/decelermioaurve 4CGAIN 2 ACCGAINQ02 N Fi 300 Y Y
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Function mode Display with HOP, HRW | Display with DOP, DRW RmciorNowithdigitabperaior -~ | Data read/copy Iset
Layer | Datadisplay No. Datadisplay |Alterability| No. | Daa [ HRW | DRW |valuel

Deceleratontimesening -

Firstsetting 322 |'IDI 3000s | F07 DEC| 0030.00s Y F7 300 Y Y

Secondsetting DI 30.00s DEC | 0030.00s Y F7 300 Y N
2-stepdecelerationtimesatting 2D2 15.005 DEC2 0015.00s Y F7 15.0 Y N
Deceleration time curve patiem selection JLINE oL DECLINE L N — — Y Y
Acceleration/decelerationurve 4GAIN 2 DECGAIN (2 N — - Y Y
consianselection
Acceleration time stop (requency seuing | 3.3-1 | IF 0.0Hz F08 FspF 0000.0Hz N — — Y Y
Accelerationtime stoptime setting 2TIME  00s FspTIMEQOQ.0s N — — Y Y
Multi-stepspeed/processsiepping 332 F-10
selection
Operationmodeselection IMODE (:NOR RUNMODENOR Y AS9 0 Y N
Freesunstop IJFRS  1:ZST RUNFRS Z5T Y AS4 | ol Y Y
1stspeedof Multisiage speed 3-3.3 [ 181 000Hz | F-1i SPD It 0000.00 Hz Y Al2 00 Y N
2ndspeedolMultistage speed 252 0.00Hz SPD20000.00Hz Y Al 00 Y N
Jrdspeedof Multistage speed 383 0.00Hz SPD30000.00Hz Y Ald 00 Y N
4th-TthspeedofMultistage speed 484 0.00Hz SPD40000.00 Hz Y F2 0.0 Y N

o to
157 0.00Hz SPD70000.00Hz

DCbrakingselection 341 | 15W 0:OFF | F-20 DCBSWOFF N - — Y Y
DCbrakingtype selection IKIND  LLVL DCBKINDLVL N — — Y Y
DCbrakingfrequencyselection 3F 0.5Hz DCBF0000.5Hz — — Y Y
DCbrakingpowerselection 4V-5TA 0 DCBV-STAQOQ N — - Y Y
(startingtime} .
DCbrakingpowerselection VSTP 0 DCBV-STPOO N — — Y Y
(stoppingtime)
DCbrakingtimeselection 6V-STA 00s DCB V-5TA 000.0 § N - — Y Y
(startingtime)
DCbrakingtimeselection TE-STP 00s DCB T-STPOO00 s N — — Y Y
{stoppingtime)
DC braking output OFF time adjustment 8STOP-T0.00s DCB STOP-T 0.00 5 N — — Y Y
Regenerationbrakingsetting 342 | 1%ED  15% F21 BRD-%ED00!.5% Y A8 L5 Y Y
clectromdhermacharactenstics
selection

Firstsetting I-s-1 | ICHAR 1:SUB | F3 E-THM CHAR SU Y A24 | Y Y

Secondsetring ICHAR |:SUB E-THM CHAR SUH Y A24 | Y N
Electronicthermallevelsetting

Firstseting 2LEVEL 100% E-THM LEVEL 1%0% Y Au 100 Y Y

‘Secondseuing ZLEVEL |00% E-THMLEVEL {00% Y A2 100 Y N
Electroniahermatharacteristics JAl 1584 E-THM Al 158 A N Y N
freesetting(currentvalue |)
Electronighermatharacteristics 4F1 OHz E-THM FI 0000 Hz N e Y| N
freesetiing(frequency )
Elecironiahermatharacteristics SA2 158A E-THM A2158A N - |- | Y| N
freesetting(cumentvalue 2) )
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. Display with HOP, HRW Display with DOP. DRW l FunctiorNowithigiabperir | Data. read/copy get
Function mode Layer Data display N o . l Datadisplay |Alterability No. | Datal HRW|DRW | vajue
Electronighermaktharacieristics 3-5-1 | 6F2 OH:z F23 | ETHMFI0000H; N - - Y ‘N
freesetting(frequency2) ]
Electronichermatharacterisiics TA3  240A E-THMA32404 N - - Y N
freesetting (currentvalue3)
Electroniahermabharacieristics BF3 73Hz ETHMR 00 nc ™ N —_ — Y N
freeseiting(frequency3)
Overloadlimitlevelsetting 3-5-2 | ILEVEL 125% F-24 OLOADLEVELI125% Y Y
Overloadlimitconstanisetting 2CONST|.0 | OLOADCONSTOL0 N -— — Y Y
Overloadlimitselectionduring JACC  L:ON OLOADACCON | N — - Y Y
| acceleration |
Frequencylowetlimitersetting 3-53 [ ILIML  00Hz F-26 LIMIT L 0000.0 Hz Y AS 0.0 Y Y
Frequencyupperlimitersening 2LIMH  00H2 LIMIT H 00000 Hz Y Ab 0.0 Y Y
Jumplrequency( i) IFi 0.0Hz - | JUMPF] 00000 Hz Y A7 00 Y Y
Jumpfrequency(2) 4F2 0.0Hz JUMP F20000.0 Hz Y A8 0.0 Y Y
Jumpfrequency(3) 5F3 0.0Hz JUMP F3 00000 Hz Y A9 0.0 Y Y
Jumpfrequency widthsetting 6WIDTH (.5H:z JUMPW (.5Hz N — — Y Y
Allowableinstantaneoustime 354 | ITIME 105 F-22 IPSTIME 1 .05 N — — Y Y
Reclosing stand-by afier instantanecus IWAIT  10s IPSWAIT001.05 N — — Y Y
powerfailuraecovered
Instantaneouspowerfailurcresian 3POWR  (ALM IPSPOWRALM Y A3 0 Y Y
selection
Tripselectionduring stopatunder 4TRIP  |:OFF [PSTRIPOFF N — — Y Y
voltage
Max frequencysefection 355 | IMAXF  0:120Hz | F-30 E-MAX-L120Hz Y Ab4 120 Y Y
Softwarelockselection SLOCK 1:MDI1 | F-25 S-LOCKMD!I N — — Y Y
STOPkey validityselection ISTOP  1:0N E-STOPWON_ N - | - Y ¥
Runningdirectionselection 4FR XFRE | F-29 FRRSWFRE N — — Y b
Reverserunprevention SPREV. 0.0FF FRPREVOFF N e v v
Reduced voltagesofistartseiting 6RVS 6 FIRRVS6 Y A58 6 Y N
Analoginputvoliageselection 361 | 1v B10 [F3U [INANAIOV | Y AR | 1| v | Y
Externalfrequencystartsetting 2EXS  O0H:z INEXSOO000H: | ¥ A26 | 0.0 Y Y
Externalfrequencyendseting JEXE  00Hz INEXE00000Hz Y A21 0.0 Y N
Extemalfrequencystanratesetting 4EX%s 0% INEX%S000% N Y N
Extemalfrequencyendratesetting SEX%E 100% INEX%E 100 % N — — Y N
Extemalfrequencystartpointsatting 6LEVEL 0Ol Tlﬁ'l',EWELOHZ N | = = Y Ly
Frequencycommandsampling 7F-SAMPS !I INFsaMPe |y AT 8 | v | W
frequencisetting | i | ‘
Armivalsignal outpuipatiemselection | 362 [ [PTN _ 0:CST | F32 | ARVPINGST | ae 1] o v v |
Arival frequency setting for accelerztion 2ACC  COHz ARV ..CCO0Hz Y A39 0 Y Y
Armival frequency seiting for deceleration ‘_3]_)EC 0.0Hz | ARVDECO.0Hz Y A4l 0 Y y |
Ovenorquesignal rate for plusiorque 4v 100% _ F31  |OV-TRQV I00% N SR — Y | N
Overtorque sigral rate for minus torque | SR 100% i ” OV-TROR 100% N — , — Y ! N ’
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Function mode Display with HOP. HRW | Display with DOP, DRW !  FunctioriNowithtigiabperaor ! Data read/copy set
Layer| Datadisplay | NO. | Datadisplay |Alterabiliy/No. | Data | HRW DRW alug

Inputterminal | setting s6s | 111 IBRS | . _F34 | . INTMIRS Y ca g Ly N | .
Input termminal 2setting 212 I6AT " | INTM2AT Y Cl 16 Y N
Inputterminal 3setting 31-3 5:G IN-TM3JG Y C? S Y N
Inputterminal 4setting 41-4 11:FRS IN-TM4FRS Y C3 1l Y N
Inputterminal Ssetting 5k5 %:CHI IN-TM5CHI Y C4 g Y N
[nputterminal 6 setting 616 2:.CF2 IN-TM6CF2 Y C5 2 Y N
[nputterminal 7setiing 717 I:CFl IN-TM7CE1 Y Cé H Y N
Inputierminal 8 setting 81-8 0:REV IN-TMEREVY Y C17 a Y N
{nputierminal | NO/NCsetting 21-:0C1  O:NO IN-TMO/C-INO Y C20 00 Y N
Inputterminal 2NQ/NC setting al-0C2  :NO IN-TMOVC-2NO Y N
Inputterminal 3NO/NCsetting bl-OC3  G:NO IN-TMO/C-3NO [ Y N
Inputierminal 4NQ/NCsetting cl-0C4 (NO IN-TM¥C-4NO i Y N
Qutputterminal 11 setting d0-1 C:FAL OUT-TMIFAI Y clo | o | ¥ N
Qutputterminal §2setting (2 1:RUN OUT-TM2RUN | ¥ Clt poby N
AlarmoutputNO/NCsetting f0-OCA I:NC OUT-TM (/C-A NG Y 21 o4 Y N
Outputterminal 11 NO/NCsetting g0-0C1  NO : OUT-TM 0/C-1 NO Y N
Outputterminal 12NO/NC setting h0-0CC2  &NO OUT-TM (/C-2 NO Y N
Monitorsignalselection I-6-4 | ISEL CAF|F-37 MONITORA-F Y Add o Y | Y |
HostoperationatOP! error 41 |10PI  1STP F-47 | OP-ERRISTP N |- - - - | Y I N |
HostoperationatQP2emor 20P2 LSTP b opERRST | N 1 — | — | v I o~ |
Encodepulsenumbersetting 42 [ IENC-P 1024pls [ F-39 |OPPOIO24puse | N | — | — | v [ N |
Controlmodeselection ' 2MODE  (0:ASR OPMODEASR | N | — | — { v I N |
Ro-tooptionselection IRO-TO O.0FF OP-RO-TQOFF [ vy | A% l 0 | Y l Y l
Stoppositionsetting switch 43 [1IPOS  OIN |F40 | ORPOSIN i~ b v by
Stop positionsetting 2P Opls | ORPOOOOOpuise | N — | - Y N
Speedsetting 3FC 50Hz | ORFCOO0S0Hz | N — - iy N
Directiorsetting 0.FWD IFWD | N -1 — Y Y
Completionrangesetting SLIMIT  Spls OR L0005 pulse | N — ! -— Y N |
Completiondelaytimesetting 6TW 0.0ms ORTW00.0ms ; N — - Y N E
Electronic gear setting position selection | 44 | |[EGRP  (:FB F-41 I POEGRPFB N — — iy Y|
Numeratorofelectronicgearratio 2EGR-N | POEGR-NOOOOI N — i — 1y N
Denominatorofelectronicgearratio 3EGR-D | | POEGR-D0000I N — — iy N
Feedforwardgain 0.00 b0 N - I { N
Positionloopgain 5G 0.50rad | POGONOSORds | N -1 =1y N
Torquelimitersettingselection 45 | ILIMIT (IN F-42 r TROLIMITIN l N - | -ty N
Plustorguelimitersetting AWD  150% TRQFWDIS0O% | N — -ty N
Minus torque fimitersetting 3REV .150% TRQREV 150% I N | - | =y N
PiD1arget valtue setting method 46 | II-SEL  (IN F - 4 3 PIDIN-SELIN Y ‘ A9 ! 0 Y Y
selection !, 3
PIDtargetvaluesesting 2LVL 0.00% PIDLVLOX.0% Y A% | o0 oy N
P gainsetting 3p 10 PIDP 10 Y A | 10 ¢ Y N
[ gainsetting 4] 10s PIDI 1.00s Y A9] 1.0 Y N
Dgainseting 5D 100 PIDD 01000 Y AD2 | 00 Y N
PIDsclection 6MODE 0:MDQ ! PIDMODEMDO | Y | As4 | o y | N
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Function mode Display with HOP, HRW |Display with DOP, DRW RuktiorNowitidigiabpersior | Data read/copy set
Layer Data display NO. Datadisplay |Alerability| No. | Data | HRW | DRW jvalue

Transmissionspeedselection 47 | IBAUD 1:600 bps | F-46 COM BAUD 0600 by N. — — Y N
Stationnumberselection 2NUMBER | COM NUMBER 01 N — — Y N
Bitlengthselection 3LENGTH (:8 COMLENGTHE N — — Y Y
ParityON/OFFselection 4PAR-1  EON (OMPAR-SELION N — —_ Y Y
Odd/evenparityselection S5PAR-2 (GEVN COM PAR-SEL2 EVN N — —_ Y Y
Stapbitlengthselection 6STOPBIT 0: 2 COMSTOPBIT2 N — — Y Y
Relayoutputterminal RY A signal 48 | IRYA 3RUN [F48 RELAYRYARUN N — - Y N
selection
Relay outputterminal RY B signal 2RYB  O.CST RELAYRYBCST N — —_ Y N
selection .
Relayoutputierminal RY Csignal JRYC  40TQQ RELAYRYQDTQ) N — — Y N
selection — T . '
Extensionfunctionsetting Setiingonly fordigital operator Y F14 AD N N
Volagecommandadjustment Settingonly fordigital operator Y ABO N N
Cumrentcommandadjustment Setting only fordigitaloperator Y . AB] 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 afan pump, etc., aswell as controlling of pressure within afixed 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 IOV) or analog
current input (4 to 20 mA).

[Wiring Sketch]
Load (Fan Pump, etc.)
0 to 10 V_Reference WA O
OtoSV K —_—
4to 20 mA 5300
or Internal level
0 to 200% > Sensor
Transducer

Feed-back Signal (Oto5V,0to10V, 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 theinverter.
» The change of controlled variable is slow even when the target value is changed..
— Increasethe P gain.
The change of controlled variableisfast, but not stable.
— DecreasethePgain.
« Itisdifficult to make the target value match with the controlled variable.
— Decreasethel gain.
» Both the target value an the controlled variable are not stable. They match after oscillation.
-Increase the | gain.
« Theresponseisslow even when the P gainisincreased.
— Increasethe D gain.
The response is not stabilized due to oscillation even when the P gain isincreased.
— Decreasethe D gain.

A-32



3. Data Setting Method

. (I) Digital operator

Referto[A]o 0]]Al9 1]]a]9 21|A]9 4]]Aal9 5 ][A[9 6 | of the extended funciton
mode contents (pages 7-26 and 7-27).

(2) Remote operator

Setting item  Setting range
PID IN-SEL|IN The PID LVL set valueisassumed asthe target value.

OUT |Thetarget value depends on the frequency setting method.
[F[43]| PDLVL | 0to200%
PID P 0to 50

PIDI 0to 15.0

PID D 0to 100.0

PID MODE | MD0 | Built-in PID control OFF

MDI | An anadog current input is used as the feed-back signd.
MD2 | Ananaog voltageinput isused asthe feed-back signal.

MD3 | An analog current input is used as the feed-back signal.
| gainx 10.

. MD4 | Ananalog voltageinput isused asthe feed-back signal.

I gainx10.

Notes. « If the target value signal is to be entered to an external termind, 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%) correspondsto 0 to IOV 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].

+ |f target values areto be entered with current (O1-L input), turn onthe AT
terminal.
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SAFETY

For the Best Results with L10X) Series inverter, read this tnanual and all of the warning sign attached
to the inverier carefully before installing and operating it, and follow the instructions exactly. Keep
this manualhandy for your quick reference.

Definitions and Symbols

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

& This symbol means hazardous high voliage. It used to call your attention to
items or operations that could be dangerous to your and ather persons
operating this equipment.

Read these message and follow these instructions carefully.

/‘\\_‘ This is the "Safety Alent Symbnl..' This symbol is used to call your atiention
o lo itemns or operations that could be dangerous to your or other persons
operating this equipment. Read these messages and follow these instructions
carefully.
n
AN

WARNING WARNING

Indicates a potentially hazardous situation which. if notavoided. can resultin
serious injury or ceath.

&\ CAUTION CAUTION
Indicates a potentially hazardous situation which. if not avoided, can resultin
minor i moderate injury. or scrieus damage of product.

The matters described under | .+ CAUTION| may, if not avoided. lead 1o

serious results depending on the stuation. Important matters are described
in CAUTION (as well as WARNING). so be sure ta observe them.

NOTE NOTE: Naotes indicate an area or subject of special merit, emphasizing either
the product’s capabililics or comimon errors in operation or mainienance.

A HAZARDOUS HIGH VOLTAGE

Moatar control equipiment and electronic controllers are connected to hazardous line voltages. When
servicing drives and electronic controllers, there might be exposed components with cases or protrusions
at or ahave 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 componenis. Always
wark with another person in case an emcrgency occurs. Disconnect power before checking controdlers
or performing maintenance. Be sure equipment is properly grounded. Wear safely glasses whenever
warking on an clectronic controliers or rolating clectrical equipment.



PRECAUTIONS

AN WARNING @ This equipment should he installed, adjusted and serviced by qualificd

clectrical maintenance personal familiar with the construction and operation of the equipment
and the hazards involved. Failare 1o observe this precaution could result in bodily injury.

/A

WARNING : The user is respanstble for ensuring that all driven machinery, drive train
mechanism not supplied by Hitachi, Lid., and process ling material are capable of safe
operation at an applied frequency of 150% of the maximum selected frequency range to the
AC malor. Failure Lo do so can result in destruction of equipiment and injury to personncl
should a single point (ailure occur,

WARNING : For protection, install a leak breaker type with a high frequency circuit capable
of large curreats to avoid an unnecessacy aperatian. The ground {ault protection circuit is
not designed to protect personal injury.

A& WARNING : HAZARD OF ELECTRICAL S{1OCK. DISCONNECT INCOMING

POWER BEFORE WORKING ON THIS CONTKOL.

AN

CAUTION: TThese instructions should be read and clearly understood before working on
L 100 series equipmen.

AN CAUTION: Proper grounds, disconnecting devices and other safety devices and their

location are the responsibility of the user and are not provided by Hitachi, Lid.

N CAUTION: Be sure to connect a motor thermal switch oraverfoad device 10 the 11X} series

~ controller 1o assure that the tnverter will shut down in the event of an overload or an

overheated motor.

A\ CAUTION: DANGEROUS VOLTAGE EXISTS UNTIL POWER LIGHT IS OFF.

ZANN

CAUTION: Rouating shafts and above ground electrical polentials can be hazardous.
Therefore, it is strongly recommended that all electrical wark conform to the National
Electrical Codes and local regutations. Installation, aligninent and maintenance should be
perforined only by qualified personnel.

Factory recommended test procedures, included in the instruction manual, should be
fullowed. Always disconnect electrical power before working on the unil.

(Mg,
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A WARNING  This equipment has high leakage current and must be pernanently(fixed)
hard wired 10 earth via two independent cable.

A MOTORS
a) Ciass | motor must be connected o protective earth via low resistive path (< O.1ohim)
b) Any motor used must be of suitable rating.
¢) Molors may have hazardous maving pacts, in this event suitable protection must be
provided.

A CAUTION .
Alarm counnection may contain hazardous live vollage even when inverter is disconncctcd.
In case of removing front cover for maintenance or inspection, confirm thatincoming power
for alanm connectlion is surely disconnected.

A CAUTION
Hazardous (main) terminals for any interconnection (motor. contact breaker, filter etc)
mustbe inaccesiblc in endinstallation.

/Ay CAUTION |
This equipment should be instalied in 1P54 or equivalent(see EN60529). The end application
must be in accordance with BS EN6U204- 1 (with reference 1o manual paped-| and 4-2 the
diagram measurements Lo be suitably amended).

Ay CAUTION
Conncction to field wiring terminals must be reltably fixed having two independent means
ol support.Using terminal with cable support (figure below),or cable gland,cable clamp etc

Terminal Cable support
= J

B N
— ~_Cable

/5 CAUTION
A double pole disconnection device musi be fitted to the incoming mains supply close to
the inverier. Additionally, a protection device meeting 1EC947-1/IEC947-3 must be fitied
at this point(protection device data shown in page S-8)

The above instructions together with any other requirements_highlighted in this
manual.must he comnlied with for continued LVD combpliance.




Precautions for EMC (Electro Magnetic Compatibility)

Itis required Lo satisly the EMC directive (89/336/EEC) when using L IOO toverter in LU country.
To salisfy EMC directive and to comply with standard, the followings should be kept.

/MWARNING:
This equipment should be installed, adjusted and serviced hy qualified personal familiar with

construction and operation of the equipment and the hazards involved. Failure 1o observe this
precaution could result in bodily injury.

I. Power supply to L10Q inverter
) Voltage fuctuation *10% or less.
2) Voltage unbalance I 3% or less.
3) Frequency variation & 4% or less.
4) Voltage distortion THD = 10% or less.

2. Installation
[) Use filler designed for L1} inverter.

3. Wiring
) Sielded wire(screened cable) is required for motor wiling. and length is less
than 50m.
2) Carrier frequency must be setting less than SkHz 10 satisfy EMC requireinent
3) Separate the main circuit wiring from signal/process circutt wiring.

4. Environment condition
When using a filter, keep the loltowing condition.
) Ambient temperature : -10 to 40°C
2) Humidity : 20 to 90 % RH (no dew condensation)
3) Vibrations : 5.9 m/s*(0.6 G) 10 - 55Hz
4) Location : 1) meler or less altirude, indoor (o corrosive gas or dust}

@
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e g The Date Operation
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I | Correction of the specilication for the reset lerminal. Seplober, 1997 1 NBS4TXC
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Conmection of the infial data |[C 31}, [C32].
( Page 8-14)
2 | Addition of 5.5kw and 7.5kw model. July, 1998 NBS41XD

Addition of insulation resistance test.

Addition of the reactive current setting parameler [b32].
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. ( 1. SAFETY PRECAUTIONS

1. Instaliation

/I\ CAUTION

/Ay Besuretoinstalithe unit on flame resistant material such as metal. p.4-1
Otherwise, there is a danger of fire.

I\ Be surenotto place anything inflammable in the vicinity. p. 4-
Otherwise, there is a danger of fire.

A\ Be sure not to Ici the foreign imatter enter such as cut wire refuse, p. 4-1

spatter from welding. iron refuse. wire. dust, etc.
Otherwise, there is a danger of fire.
/I Be sure toinstall itin 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.

/h, Be sure to install the unit on a perpendicular wall which is not subject oo, p. 4-1
10 vibration,
Otherwise. it may fall and therc is a danger of injury.

/A 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.

/I Besuretoinstall itina room which is not exposed 10 direct sunligin p. 4-l
. and is well ventifaled. Avoid environments which tend to be high in
temiperature, high in humidity or to have dew condensation. as well as
places withidusi, corrosive gas. explosive gas. inflammable gas.
grinding-fluid mist. salt damage, etc.
Otherwise. there is a danger of fire.

/1y Be sare that the wall surface is a nonflammable material, such as steel p. 4-2
platc.




2.

Wiring

”~

/1. WARNING

/I “Use 607/75°C Cu wire only” or equivaleat.
"Use 75C (only for 055LFU) Cu wire or equivalent”.
/B “Open Type Equipment”.

AB “A Class 2 circuit wired with Class | wire” or equivalent.
[h “Suitable for use on a circuit capable of delivering not more
than 5,000 rms symmetrical amperes. 240 V maximum”.

For models with suffix Nor L.

/B “Suitable for use on a circuit capable of delivering not more
than 5,000 rms symmetrical amperes. 480 V maximum”.
For models with suffix H.

e SUIE togroundtheunit.
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 tire.

A Implement wiring after checking that the paver supply is off.

I might incur electric shock and/or fire.

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

p.5 -l

p. 5l

p. 5
p. 5-

-

(o
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/I CAUTION

/h\ Make sure that the input voltage is: p.5-2
Single/Three phase 200 1o 240 V 50/60 Hz(Up to 2.2kW)

Three phase 200 10 240V 5(/6011z(Abore 2.2kW)
Three phase 380 10 4G(} V 50/60Hz

A\ Be sure not toinput a single phase lo a 3 phasc type. P-s-2
Otherwise, there is a danger of fire.

& Be sutre not lo connect AC power supply to the output terminals p.s-2
(U, V, W)
Otherwise. there is a danger of injury and/or fire.
INPUT OUTPUT
Nmie)
{n (N) TIHTH(TY
LI L2 13 U v ow
Note: LI. N: Single phase 200 t0 240V S0/60 Hz

L1, L2, L3: Three phase 200 10 240V 50/60 Hz
Three Phase 380 1o 460V 50/60 Hz

Power supply
A\ Fasten the screws with the specified fastening torque. Check so that p.s-2
there is no loosening of screws,
Otherwise, there is a danger of fire.

A using earth Jeakage circui i nains_supply:
Frequency inverters with CE-filters (RFI-filter) and screened motor
cables have a higher leakage current against earth. Especially in the
moment of switching on this can cause unintentional triggerings of
earth leakage circuit breakers. Because of the rectifier on the input
side of the inverter there is the possibility to stall the switch-off
function through amounts of DC-current. The following should be
observed:

Only short titnc-invariant and pulse current-sensitive earth leakage
circuit breakers with higher trigger current should be used.
Other components should be secured witlh separate eartlileakage
circuit breakers.
Earth leakage circuit breakers in front of an inverter are not an
absolute protection against direct touching.
B Be sure to scithe fuse(s) (the same phase as the main power supply) o P32
in Ihe operation circuit,
Otherwise. there is a danger of fire,
1\ As for motor fcads, earth leakage breakers and electromagnetic p. 5-2
contaclors, be sure 10 itse the equivalent ones with the specified
capacily (rated).
Otherwise, there is a danger of [ire.




3.

Control and operation

A1 WARNING

A\ Besuretoturnon theinput power supply after closing the front case.
While being energized, be sure notto open the front case.
Otherwise, there is a danger of electric shock.

/\ Be sure not to operate the swilches with wet hands.
Otherwise. there is a danger of electric shock.

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

[]S Il the retry mode is selected. it may suddenly restart during the trip
stop. Be sure notto approach the machine. (Be sure (o design the
machine so that personnel safety will be secured evenif itrestarts.)
Otherwise, there is adanger of injury.

/N Even il the power supply is cut for a short period of time, it may restart
operation after the power supply is recovered if the operation
command is given. If it may incur danger ta personnel. bc sure to
make a circuit so thatit will not restart after power recavery,
Otherwise, there is adanger of injury.
/N The Stop Key is effective only when the function is scl. De sure to
prepare the Key separately from the emergency stop.
Otherwise. there is a danger of injury.

/N Afier the operation command is given, if the alarm reset is conducted.
it will restart suddenly. Be sure (o set the alarmreset alter checking
the operation command is off.

Otherwise. there is a danger of injury.

/N\ Be sure not to touch the inside of the cnergized inverter or 10 put a bar
into it
Otherwise, there is a danger of electric shock and/or fire.

/A When the power is turned on when the running command is on. the
maotor starts rotation and it is dangerous. Before turning the power on,
confirm that the running command is not on.

/I\ When the Slop key function is ineffective. pressing the Stopkey does
nor cancei the stop and trip.
Be sure to provide an emergency stop switch separately. When the
operation command destination is a digital operator, this selection es
ineffective.

P O- 1

p.o- |

p.6-1
p.7-12

p.6- 1

p.7-4

p. X-27
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4.

/Iy CAUTION

A

Cooling fm will have high temperature.

Be sure not 1o touch them.

Otherwisc, there is a danger of getting burned.

L.owto high speed operation of the inverier can be easily sel. Be sure
o operate it afier 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 standard selling
value(S0Hz/60Hz),be sure to check the speeds of the motor and the
machine with each manufacturer, and after gelling their consent,
operate them.

Otherwise, there is a danger of machine breakage.

ﬂ5 Check the following before and during the test run.

Otherwise. there is a danger of machine breakage.
+ Was the short-cut bar between + | and + removed?
. Was the direction of the motor correct?
+ Was theinvericr tripped during acceleration or deceleration?
+ Were therpm and frequency meter correct”?
Were there any abnormal motor vibrations ot noise”?

p- 6-2

p. 6-2

p. 6-2

p. 6-4

Maintenance, inspection and part replacement

/{5 WARNING

A\ Afier a lapse of more than 5 minutes afier turning offlhc input power

A

supply. perform the maintenance and inspection.
Otherwise, thereis a danger of electric chock.

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

(Be sure to use tools protecied with insulation.)

Otherwise, therc is a danger of electric shack and/or injury.

/I WARNING

d\) When removing connectors. never pult the wires. (Wires for cooling

fan and logic p.c.board)

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




5.

Others

~

/1. WARNING

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

/I\ CAUTION

/N Withstand voltage tests and Insulation resistance tests (megger tests) are
executed belore the units are shipped, so that tlere is no need lo conduct these
tests before operalion.

m Do not attach or remove wiring or connectors when power is applied. Also, do

not check signals during operation.

& Do not stop operation by switching off the electromagnetic contactors on the
primary or secondary sides of the inverler.

Earth

leakage @
breaker

T ;/ Mgo .y Ny /

N
Power__ £7x \A OD\C Li, L2 L3 UV, W ob\r‘ _

supply

Fw

) O T
r \
@ R ‘Furn ON and OFF

{Good example)
When there has been an instantaneous power failure, and if an operation instruction
has been given, then the unit may restart operation after the power failure has ended.
If there is a possibility that such an occurrence may harm humans. then install an
electromagnetic contactor (Mgo) on the power supply side, so thatthe circuit does
not allow automatic restarting after the power supply recovers. if the optional remaote
operator is used and the retry function has been selected. this will also cause
automaticrestarting when an operationinstruction has been input. so please be
careful.

(=
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/Iy CAUTION

/I\ Do not insert leading power factor capacitors Or surge absorbers between the
output terminals nf the inverter and the molor.

Larh
leakape Surpe absorber
breaker
~
N
f;}:';‘fl;_____o O_\A!— INV OO Motor
eading power factor capacitor

/I Be surelo ground the grounding terminal, @

/N When inspecting the unit, after turning the power supply off be surelo wail
Sminutes befor e opening the cover.

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

in a system using an inverter of the vollage control PWM system. a surge voltage
caused by the cable constants such as the cable length (especially when the distance
belween rhe molor and invener is 10 in or more) amd 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.

M PROTECTION AGAINST NOISE INTERFERENCE FROM INVERTER

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

To protect the instruments from erroneous operation duc o noise interference, they
should be nstalicd well apart from the inverter. It is also ¢ffeclive to shield the
whole inverler structure.

Addition of an EMI filter On the input Side Of the inverter also reduces the cffect of
noise from commercial power line on exlcrnal devices.

Nate that external disperston of noise from tlie power line can be minimized by
connecting an EM] filter on the primary side of inverter.




/I, CAUTION

M1 imcr Inverier I N,,,‘c
—_— HwWer
LiLI U __uﬂ_‘””'“’ source — Mot
wer L2 YL _ Y. — it / - \
nrrce LYNy wl —w y litverter o -
v Terminal :'IMI — 1
1 -
for nier Q-E ." (m\und W
gronnding - E — ) frame.
28 _ Piping
Nirise (e be grovended)
_L or shielded wire

Completely groune the shielil made
of metal screen, enclnsed panel, eic.
with as short a wire as possible.

/\ EFFECTS OF DISTRIBUTOR LINES ON INVERTERS

In the cases below involving a general-purpose inverier, a large peak current flows on
the power supply side, sometimes destroying the convener module. Where such
situations are foreseen. or the paired equipment must be highty reliable, instalian AC
reactor between the power supply and the inverter.
(A) The unbalance factor of the power supply is 3% or higher.
(33 The power supply capacity is at least [0 times greater than the inverter capacity
{and the power supply capacity, 500 kVA or more).
{C) Abrupt power supply changes are expected.
Examples:
(1) Several inveriers are interconnected with a shart bus.
(2) A thyristor converter and an inverter are interconnected with a short bus.
(3) An installed phase advance capacitor opens and closes.

In cases (A), (B) or(C). we recommend installing an AC reactor of 3% (in 3 voltage
drop at rated current) with respect to the supply voltage onthe power supply side.

/N When occurring an EEPROM error ( ), be sure to confirm the setting
value again.

/I\ When selling b contact to the forward or reverse command (([FW][RV]
terminal), the inverter starts automatically, Do not set lo b contact without a
purpose.

GENERAL CAUTION

In ail the illustrations in this imanual, covers and safety devices arc occasionally
removed o deseribe the details. When the product is operated, make sure that the
covers and salety devices are placed as they were specified originally and npcmlc
itaccording to the instruction manual.
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2. INSPECTION UPON UNPACKING

Before installation and wiring. be sure to check the following:

. Make sure that there was no dainage during transportation the unit.

_ Alter unpacking the unit, make sure that the package contains one inverter and one

operation manual

. Make sure that the product is the one you ordered by checking the specifications labei on

the side of the unit.

Model designation I

. {Example for L100-004UFT) HITACHI
Applicable motor capacity MODEL : L100 - 04HFT P
T 4 7 | HPAW @ 112 104
] requency |
Input Rating [\‘/r?l age . =~ | Input/Entrec: 50,6011z v | Ph A
ase
.. Cument | 5060Hz3 x0-460 v 3Ph2.6 _A
T . 1
Outpot Rating 1S éj‘;c"” | Outpuy/Sortic: 1-36011z 380460 V 3Ph LS A
.. ... R ACPJE‘.’E‘; | MFGNo. 261T1234570001 _ Date:9706
Ma“umm""ggg:;ﬁ l Hitachi,Ltd. MADE INsaPAN  NE16452-9

contents of

ecifications Label

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

Description oof Inverter Moxlef

LI -—_— 004 i r E 5

Series namne

Vercion nummher (1,2,

Reswicted distribontion
(F:Burape U:USA) .
Suucture type

(F: with digatal aperator)

Topuit voltage

(N: Single or Three phase 200V clase
(1 Three phuce 400V cluse)

(1. Three pase 20V clags anly)

Applicahle motor capacity (41° kW)

001 0.1 kW 022: 2.2 kW
002; 0.2 kW 030 3.0 kW
004 . 0.4 kW M 7TkW
OS5 055 kW Od): 4.0 kW
007 . 75kW O55: 5.5 kW
O kW 075 7.5 kW

015 1.5 kW

2-1
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. N 3. APPEARANCE AND NAMES OF PARTS )

3.1 Mechanical guidance and parts name

Switch cover FFront case and Rear cover of the inverier Scrcw

Front case Front casc

Casc

Cooling {in )

Cooling fin

Key caver can be opened hy hand without any tool.
And the signal wires can be connected to the control circuit terminals
Also the function keys are avaifable.

1~ Screw . Z& LR Control circuit
%Qéf\\ .3 : N, terminals
¥, .

Control circuit
terminals “\

- lé (M4 Screw) 1
nll

Ground lcnnmal RV
(M4 Scrcw)

lngnc I".C.Board
Front case can be opened afier losen screw as above,

And the wires can be connected to main circuit terminals and alarnn lermina!s//f 5
Alarm terminals

‘. é\ féumnals

/ /ﬂﬂ

| l}\‘n”ﬂn"lw""

* Main circuil
terininals

3-1
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Fogic 1707 [oacd

Control circuit

terininals

= o
=
Moo=
“v =
- C
-
-—
<
 —t—
=
iy

e Bt Hesar ol
(\l;um
errminals

~__I/

terminals

Control circuit

Main circuit

terminals

®
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(4. INSTALLATION

+ 1, CAUTION

/iy, Be sure In install the unit on Aame resistant material such as metal.
Otherwise, therc is a danger of fue.

/15 Be sure not 1o place anything inflammable in the vicinity.
Otherwise, there is a danger of fire.

/iy Be sure notto et the foreign matter enter such as cut wire refuse. spatter from
welding. iron refuse. wire, dust. elc.
Otherwise, there is a danger of fire.

/1 Be sure 10 installitin a place which can bear the weight according to the
specifications inthe text (4. Installation).
Otherwise. it may fall and there is a danger of injury.

/1) Be sure to install the unit on a perpendicular wall which is not subject to vibration.
Otherwise, itmay fall and there is a danger of injury.

/1y Besure to install the nait with opening the front case and tighten the mounting screw
bolt.Otherwisc,itmay Call and there is a danger of injury.

,j;\ Be sure notto install and operate an inverier which is damaged or pants of which are
missing.
Otherwise, there is a danger of injury.

<1 He sure toinstall itin a room which is notexposed to direet sunlight and is well
ventilated. Avoid environments which tend 1o be high it 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, elc.
Otherwise, there is a danger of fire.

4-|




tuverter should be mounted vertically on no-Mamable watl to prevent frony over heating and f{ire.
Make sure following clecarance arround the inverter o keep coaling air Mow, .
This equipment should be mounted in 154 or eguivalent.

Foreign ohject should not be diopped into the equipment especially conductive chipsawhich may

causc not only mulfunction and damage but also electrical and [ire hazard.

L LS

A

N\

Ilﬂ N OF more

-
ST 77777, T

{a) (h

\\\\\i\\\\\\

N\

II(! CH Of MhOrE

\\\\\}\\\\

AA\\R QAR R AR R RN

NOTIE:  Instal! (he inverier vertically,
No ot instalt it on the {loor or horizontally,

/I CAUTION

Ne sute that the wall surface is a nonNammable

iaterial, such as steel plafe.

Cover all ventilation holes on the inverter during installation to prevent from any foreign

objects dropped into the equipiment.
Be sure to remove those covers belore start operation .

Top cover ' J‘“\;l]

i
%5 o

55 SN O Ventilation holes
s - .

] (Both sides)

Be sure to check the ambient temperature - 10 10 40°C .
In case of 50°C, set the carrier frequency 2 kHz or less and derate output current

&Q% Or I§§§ glld [epove “]p lop cover,

Higher ambient teiperature cause shorter equipment fife.

If there are some hot equiprent near the inverter, keep it away from inverter as far as possible.
When the inverter is installed in a cubicle and/or a box, lemperature around inverter should be
kept as above rating.  Consider ventilation and clearance around the inverter.

For safcty reason,front cover should be closed and don't open it during operation.
For safety requiremncnt, the end application mwust be in accordance with BS EN 60204-1.

4-2.
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5. WIRING

I

I WARNING

[

/D "Use 60775 T Cu wire only” or equivatent.
- “Use'75 C (only for 055LFU) Cu wirc or equivalent”™.
A "Open Type Equipment”.

A\ "A Class 2 circuit wired with Class | wire” or equivalent.
A\ “Suitable for use on a circuit capable of delivering not more
than 5,000 rms symimctrical amperes, 240 V maximum”.

For models with suffix Nor L.
AN “Suitable for use on a circuit capable of delivering not more
than 5,000 rms symmelrical amperes, 480 V maximum”.
For models with suffix H.
A\ Be sure to ground the unit.
Otherwise, there is a danger of electiic shock and/or fire.
A, Wiring work shail be camried out by clectrical experts.
Otherwise, there is a danger of electric shock and/or fire.
A\ hmplement wiring aftcr checking that the power supply is off
It might incur electric shock and/or fire.
AN Afier installing the main body, carry out wiring.
Otherwise. there is a danger of electric shock and/or injury.

Z-l




/1 CAUTION

/I\ Make sure 1hat the input voliage is:
Single/Three phase 2(X) 10 240 V 50/60 Hz{Up (0 2.2k W)

Three phase 200 lo 24UV 50/60HHz{Abore 2.2kW)
Three phase 380 10 460 v 50/60 tz

N\ Be sure not 10 connect AC power supply to the output tlerminals
(U, V. W).
Otherwise, there is a danger of injury andfor fire.

INPUT ouTPuT
MNered
(.11 (N} (TH{THHTYH
Lt L2 L) v W
: Notc: LIN:  Single phase 200 to 240 V 50/60H 2
U EREEE R ' : L1L1.2.LY: Three phase 200 to 240 V SO/GUTz,

T'hree phase 380 to 460 V 50/601 Lz

Power supply
N Fastenthe screws with the specified fastening lorque. Check so that there is no
loosening of screws.
Otherwise. there is a danger of fire.

[\ Rewarks for using earth leakage circuit breakers in the mains supply:
Frequency inverters with CE-filters (RFI-filter) and screened motor cables have a
higher leakage current against earth. Especially in the mament of switching on this
can cause untinlentionaltriggerings of carthlcakage circuit breakers. Becausc ol the
rectifier on the input side of the inverter there is the possibility to stall the switch-off
function through amounts of DC-current. The following should be observed:
Only short time-tnvariant and pulse currenl-sensitive earth leakage circuit breakers
with higher trigger current should be used.
Other components should be sccured with separate carth leakage circuit breakers.
Earth leakage circuit breakers in front af aninverter arc notan absolute protection
against dircct touching.
\, Be sure to set the fu:se(s) (the same phasc as (e main power supply)
in the operation circuit.
Otherwise. thete is a danger of fire.
\ As for motor leads, earth leakage breakers and electromagnctic contaciors, be sure (o
use the equivalent ones with the specificd capacity (rated).
Otherwise, there is a danger of fire.
\ Double pole disconnection device must be fitted ta the incoming mains supply close
to the inverter, And protection device meeting 11:C947- 1/1EC947-3 must be fitted at
this point.

\ Connection to wiring terminal must he reliabily fixed with 1wo means of support.

52
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5 Wiring the power supply amnd motor

Main circuit terminais and alarm terminals will be cxbnscd afier front case open
Refler page 3-1 APPEARANCE AND NAMT OF PARTS.

[_a."'_'.':T"“ '.i l

| ||
:': i_ ' "
=t b[f\;-:‘w

© Alarm Terminal

Ground Termiina)
Main Circett Terminaf

ex.L100-004NF_
Short har -

+1] _+] -
ollomollofelo |'™ | f

T -l: N R LALT2TL AW !
OJL__‘O o J I PWTR !

L‘ — @Il N
n Ba

5T '

J Fauft Alarm
—\17

\_[ e ] VJ o l inverter

Power supply A—
{Power sonirce) Motor ‘
+ Don't connect power source (o any tenminals except L1 L2 L3/N H[ H k
‘ Thermal ' Thermat
. . . . . Rela Refay
* Don't connect any wires 1o no-assigned terminals on upper side. - | ’ |’ - ”]
Those terminals are used (or internal circuit. I \ ’ | ‘ \ ’! l ’ | ‘ ‘ '
Refer to page 5:10 Terminal dimenstons, " RN

Wihen pallarel motor operation is required. put thermal relays Tor each motor.

Make sure power source type and terminals as below

AC power lype Applicable terminals
Single Phase |, S0/601H7................. Terminal LLL3/N
Three Phase |, SWGOH7. ... Terminal L1LL2Z LAN

Dot remove short bar between (+1) and (+) terminats.

5-3
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Control circuit lerminals

P e

. L‘Ef]S ] Control circuit tlerminals
wbiﬂJ,QQQ.
v | Kelelel®) T 4 a2 I | P2a
o "% { o | o LI M {cM2| 12 | 1
i ,

Control circuit terminal diagran ( For example )

B} _ &

& =1

55

g,g o T ‘Z’E

§ o 3% § g §E

£ g 3% &z 5 3§

[ L s [a |3 |2 |1 Jral
LNIERIERID ”lFMllCMﬂ“'2|f'ﬂ

l,)' [ L] !\I (
Y (,l ' r\l

SERER I

(q-."

{—I_[—' N | T 4

Frequency o 1
iheler Frequency setting resistor oL =
(1 kohm ta 2 k olum) Runsignal  Frequency
arrival signal
N~
27vVyDC

S50 mA max

NOTE: See page 5-11 for changing function.

s-4
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NOTE I:  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.

5.:\0"“

.
]
'
.
'

| |El.ﬂ
LIy THu

Power N
S oS o e TS
supply Mgo . : Mg?2

NOTE 2: Installan earthlcakage breaker at the input of the inverter. (Select an earth
leakage breaker whose sensitive current level is raised in high frequency range.)

When the cable between the inverter and motor is more than10 m long, the
thertnal relay may malfunction due to high-frequency waves. To prevent this.
install an AC reactor on the output side of the invertcr or use a current sensor
rather than a thermal relay.

NOTE 3: Be sure thatthe specified grounding is carried out. Be sure to separate the unit's
grounding pole fromthose of other heavy electric machinery. and avoid using
common grounding poles.

Ifmwultipleinverters are used, make sure that rhc grounding connections do not
create a loop.

Improoaesmedo di Proper grounding

Inverter @
Inverter @

Inverter @q

Grounding holt
(at the site)

NOTE 4. Whenalrequency arrival signal is used, he sure toinstalla surge absorhing diode
in parallel with the relay. Otherwise. the surge voltage created when the relay
goes ON or OFF may damage the AK output circuit.
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NOTE s:

NOTE 6:

NOTE 7:

NOTE 8:

NOTE9:

" Use a twisled and shielded wire lor the signal line, and cut the shiclded covering

as shawn in the diagram below. Make surc that the length of the signal line is 20
meters or less. I the line must be longer than 20 ineters, please use a VX appli-
cation control device RCD-A (remote control device) or CVD-E (insulated signal

converter),
/7 Insulale
——] : %l:}—
—~—] : —_—
\ No grounding necessary

Coannect to FG (frame ground)

When the frequency setting signal is turned on and off witly a contact, use arclay
which will not cause contact malfunclions, 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 wirtng lrom the relay control circuit wiring. I they
must cross, be sure that they cross at a right angle.

Main circuitpowerline
&7 L1 L2, LYN)L, UCTTY, V(T2) and W{T3), +1, +, -, etc. }

Right angle

"__’, Signal input line

(H.O0LL M, 1,2,3,4, 5.01,12CM2.P24)

Separate by 10 cm or more.

Do not short circuit the terminals P24 and L,11,O1.FM by mistake.
The control power supply may cause a failure.

NOTE10: Do not short-circuit the terminals H and L.

"The control power supply may cause a failure

5-6
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Connection to the Programimable Controller

{1) When the internal intesTace power soice is used

L

INVERTER
ELB
oo L1(11) Tyuy Motor
£ I O e
o : 1.3(N) (THW T '
i 24/:#1)(‘ (NOTT:L)
COM P24
o +I [ i ’
+ 4
L P i} 1 o o Rraking unit
a - - qh D -
[ 1 3 [;]
N "\ 1~ o .
| [ y 4 -éJ
i N ~|' m] d] - AL(), .
| fu r sl 13 0 . ’ ALL ] Alarm ontput
i ) - ip
! contact
J SI .'\I‘ #} ||) (I}L-zﬂ[
| 1V ‘ '
! |

i
Inverter common

L

YTS48 1ype
transistor outpd module

NOTE E: Do not short circuit the terminals P24 and L by mistake.
The control power supply may cause a failure.
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5.2  Wiring Equipment, Options

MNCAUTION: Provide the wiring equipment in accordance witl the safety cades required by

jurisdictional authoritics.

MMaorlor Wiring Applicatdes f:]uipnu--ll
Tt fnverter — o —— e g e it et e en R .
(kW) moddel Poswer Sigeend 5 u-u-(glnq'c J:
lintes lines o rated GOV
LIOO-Q02NFE
0.2 C100-002NF U t*) HOA
L1O0-COANTE "4
0.4 LIGO-004ANIY | AWGTAZ Jan | 10 0TS TOA
i ? | ——— e — e e - —
0.55 | 1L100.00SNEE Shietlded 1OA
LIoO 007NCE | T e
.75 . U 15A
LAUO-QOTNEU 1 A wesias2 o’ ; SO,
1.1 L1GO-U( | NEE 15A
L.IOO-QISNFE 20A (single ph)
1.5 Cloo-o1 3Ny | AWGT2/3 3nn? ISA (three pho)
LIOO-O22NEE - ¥ JOA (single phy
2.2 Lioo-022nFy | AW LS Juun 20A (1hree ph.)
3.7 LI100-037LEU | AWG12/3. 3mm? 30A
< LIQO-055LVE " ,
5.1 C100-08SLEU AW LIS dnan A A
5 LI{X0-075L.IFE 5 s
7. Cl100.075LEFYU AW R/ Annn? S0 A
4 . 100-004FITE
o L100-004H U an
0.75 | L100-007HE 6A
LIOO-0OTHEY | A \war6s1 T
L IOO-OL SLIFE
1.5 L0131 10 FOA
L100-O22HIFE
2.2 L 100-022111:0 1A
3.0 L 100-030HITE 15A
-pa - 7 T Tt
4.0 LI00-0A0HIFE | AWGT4/2. 1mim
L1OO-040HFU 18n
<5 L100-O5SSHEE
C100-08511170 20A
AWCHI2/3 3mam? b — P
) L100-07SHFE s
7.3 L LOO-073817) 284

NOTE 1: Field wiring coanection miust be miade by a UL L.isted and CSA Certitied cloced - -loop termminal

connector sized for the wire gauge mvoleved.
Connector must be lixed using the critip 100l specified by the connector manalactiurer.
NOTE 2: Be aure tn consider the capacity of the circuit henker to e used.
NOTE }: Be sure to use higger wires lon power lines il the distance
exceeds 20 nr.
NOTE 4: tnsiall on earth leaknpe Breaker ineeting reguirentents of 1ECIAT-1/1ECIAT-3
al the input.
(*) Lise 0).75 man? wire for the nlarm signal wire,

Wire sivipping leugi :

5t 6 o,

Max wire sleeve dinmeter except for the atarn sigoal wire @ 2ouan,

H specified in the standard or laws and regulations, follow their 1n<um.!mm :
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Pan description

Function

AC reactor for
improving
the power factor

(ALI-CICH)

This pm is used when the unbalance voltage ratio is 3%
or more and power supply is 500kV A or more, and there
is arapid change in the power supply.

Italso improves the power factor.

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

Using the invencr may cause noise on the peripheral
equipment through the power lines.
This pan reduces noise.

EMI filter for

This pan reduces common noise generated between

33

invencer the power supply and the ground, as well as normal noise.
(FFL10G-OJJ) | Putitinthe primary side of inverter.
NOTE1
DC reactor This pan improves the power factor.
(DCL-O-00)
Radio noise filter | This partreducesnoise generated atthe output of
(Lero phasc reacton) | the inverter.
(ZCL-A) (Itis possible 1o use for both input and outpul.)

AC reactor for
preventng thermal
relay maltfunction
and reducing
vibration

ACL-L- 00,
|ACL-H-0O0O}

Running motors with theinverter generates vibration
greater than that with commercial power supply.

This pan installed between the invencr and motor reduces
torquc ripplc.

When the cable betweenthe invencr and moter is too
long. this pan also prevents the thermal relay from
malfunctioning.

NOTE 1: FFL100 seriesfilter isrequired for EM Cdirective(Europe),C-TICK(Australia)

but others are not for this purpose.
Reactor and others of the abave table except EMI filter are for general use for
noise reduction.
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53 Terminal
(1) Terminal dimensions
Main circuitterminal

Terminal layout Type Scd"f_‘:'mm Width (mm)

]

©10
O®
®

GO
0[e

O Ground Terminal
O02NF

7.
004NF M35 !
007NF ~ 022NF

037LF M4 9 9 4.1

[@ @ 004HF ~ 040HF

Q
OI®

@)

€
S|P er

M5 13

Glle)
©®
@
3

055,075HF R .
@ @ Main circuit terminal
O02NF 007TNF~022NF 055.075LF
OO4ANF 037LF 055.075HF Control circuit terminal
Type 004HF-040HF I 3
Scrnew Widih Screw Width Screw Width ll‘ 5 l L [ 2 ’ !
diarmeter {mm)| diameter {mm) | dumeter Limm} ! H l a [ o t L ,FM c 1:[ . l ¥
Main circuit M3.5 7.1 M4 9 M35 13 i Z
Control cireuit M2 - M2 - M2 -
Alarm circuit M3 - M3 - M3 - Atarm Circuit Terminal

Grounding M4 - M4 - M5 -

(2) Main circuit terminal function

Terminal Terminal E i
symbol description unction
R Connect the power supply L) N) (T:: 41-3
L1 L2 L3 Main power Lt.L2L3 --- Three pha;e , wi|L2fta
(L (N) .
LN === q"’"‘&éb
UV, W Inverter output Connect the motor & l\ ‘l\
T1.T2.T3
+l.+ External DC Usually the short-cut bar is attached
Reactor between terminals +1 and +. When
the DC Reactor is ta be connected, ? ?
be sure to remove the short-cut bar. Power supply
*e- Braking unit Connect (hg optional l:!rlking'unit Make sure that the short-cut bar attached
{when braking torque is required). between +1 and + is not removed except
when the DC reactor is to be mounted .
@ Ground Ground (connect grounding to avoid
electric shock)

Tightening torque

Screw Tightening torque
M2 0.2 N-m (max.0.25 N-m)
M3 - 0.5 N-m (max. 0.6 N-m)

M35 0.8 N-m (max. 0.9 N-m)

M4 1.2 N-m{max,. 1.3 N-m)

M5 20N-m(max,. 2.2 N.-m)
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(3)Control circuit

Terminal

Common lor output signals

Terminal description and funclion Initial setting Remarks
symbol (-FE/-FU)
5 Intelligent input terminals 1 10 5 Reset input {Note 2) Dry contact
. . , Close: ON (run)
Forward runnin, Reverse running External trip Multizpeed 2USP
4 command E command ’ Open: OFF (stop)
. Multispeed 1/Analog input
3 Muitistage speed  Jjogging USP function . .
(First stage) Nate 1) Min. ON time:
2 Reverse running command
Multistage speed  Analog input Resel ve £ 12 ms or morc
Input i (Second stage)  command (Note 2) | Forward running command
signal Multistage speed 2 slage acc /dec Terminal
(Third stage} time software lock
Multistage speed  Free run siop PTC
(Forth stage) (Noee 31
. . 24VDC
P24 Commaon for input signals max. 30 mA
Monitor FM Analog frequency monilor/Digital frequency Anatog frequency
signal monitor/Analog output current monitor monitor
L Common for monitor
Frequency | H Power supply for frequency command ll'r?ar.ll)()cmh
command
inpul inal
0 Voltage frequency command 0-10 VDC (nomina
(Input impedance
10 kL)
Ol Current frequency command DC 4-20mA
(nominal)
Input impedance
250Q
L Common for frequency command
Output 1 Intelligent oulput terminal Arrival signal al 27 VvDC
signal Arrival signal at constant speed, constant speed SO mA max
Armival signal at set speed,
RUN signal Overload signal,
12 Deviation signal at PiD conuol. Run signal
Alarm signal
CM2

Fault alarm | ALO

|ALO|AL1IAL2]

oul 1
vipy ALl

L"b‘J

AL2

Normal : ALO-ALI close
Abnormal, Power of:ALG-AL| open
(Initial setting)

Contact rating
250 VAC 2.5 A (Resistof load)f Min 100 VAC
0.2 A (cos;=0.4) 10 mA
30 VDC 3.0 A (Resistor load)| 5 YDC
0.7 A {cosy=0.4) 100 mA

NOTE 1

USP: Prevention function of restart upon power on.

NOTE 2: Thereset terminal can not be changed from “a contact” (NO) to "b contact” (NC)
NOTE 3: See page 7- 14.
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6. OPERATION

n.1

BeloreStarting Operation

Prior to the lest run, check the following.

/1", WARNING

/i\ Be sure to turn on the input power supply alter cloning the front case. While being
energized. be sure not 10 open Lthe front case.
Otherwise, there is a danger of electric shock.

A} Be sure notto operate the switches with wet hands.
Otherwise. there is a danger of electric shock.

A\ While theinverter is energized, be sure not 1o touch the inverter terminals even during

stoppage.
Otherwise. there is a danger of electric shock.

A1 the retry mode is selected, itmay suddenly restart during the trip stop. Be sure not
to approach tlte machine. (Be sure 10 design the machine so that personnel safely will
be secured even if itrestarts.)

Otherwise. there is a danger of injury.

/I Even if the power supply is cut for a shost period of tine, it may restart operation
after the power supply is recovered if the operation command is given. Il it may incur
danger to personnel, be sure to make a circuit so thatitwill not restart after power
recovery.

Otherwise, there is a danger of injury.

/I\ The Stop Key is effective only when the funclionis sel. Be sure to prepare the Key
separalely from the emergency stop.
Otherwise. there is a danger of injury.

A} Afier rhe 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 off.
Otherwise, there is a danger of injury.

/\ Be sure not to louch the inside of the encrgizedinverter or lo puta bar inta l.
Otherwise. there is a danger of electric shock and/or fire.
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/1N, CAUTION

A Cooling fin will have high temperature. Be sure not to touch them.
Otherwise, there is a danger of getting burned.

Ay Low 1o high speed operation of the inverter can be casily set. e sure to operate #
after checking the tolerance of the motor and machine.
Otherwise, there is a danger of injury.

A\ 1Fa motor is operated at a frequency higher than standard setting value(S0Hz/60H 7},
be sure to check the speeds of the motor and the machine with each manulacturer,
and after getting their consent, operate them.

Otherwise, there is a danger of machine breakage.

lole:
(1} Make sure that the power lines (input power supply LI(I.1}, L2 and L3(N), and output
terminals, U(T1), V(T2) and W(T3) are connected correctly.
(2) Make sure that there are no mistakes in the signal line connections
(3) Make sure that the ground teriminal (L)) is grounded.

(4) Make sure that ternninals other than those specified are not grounded .

(5) Make sure that the inverter is installed vertically on a wall, and a nanflaimmable materiai
such as a steel plate is used as a mounting surface.

(6) Make sure that there are no short-circuits caused by stray pieces ol wire. solderless
terminals or olher objects left from wiring work. Also, make sure thal no tools have
been lefl behind.

(7) Make sure that the output wires are nol short-circuited or grounded.
(R) Make sure that there are no loose screws or terminals.
(9) Make sure that the maxitmuwin frequency setting matches the machine specifications

(1 0) With the front casc opened, do notoperate the inverter. Make surc that the front case
is completely closed and locked with the screw before operating the inverer.

Never test withstand voltage tests. Because this inverter has the surge absorber
between the main circuit terminal and the ground.
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6.2 Test Run

An cxample of a gencral connection diagram is shown below

Operating with digital operator:

To set frequency. run and stop is used hy digital operalor
Frequency setting: Potentiometer on the digital operator

Run and stap: key pad on the digital operator

Inverter

A hiee oSS L1 THU
hase i (L1y (T1) )
r =t L2 (T2) V Motos

lq’::“’flﬂ —" L3 (N)  (T3)wW

supply -l

cC—2 “

42(_:\’ cla?s: —D‘_—:’a':":,—%_
iree phase Digi‘ﬂl

380 10 460V 50/60H 7

200V class<:

opernior

Three phase FaY ¥ Fault alanm signal
200 1 240V S/G017, ‘LAL | (Normal: ALOZALT: ON
Single phase r2a A3 ! Abnormal and Power ol AILQG-ALL: OFM)
2(K) to 240 VAV/GOH 7z OH Ol—l-cl
¢

= Civound

Procedure(Operating with digital aperator)

(N

(2)

(4)

(5)

{6)

(7)

Turn on supply power to the inverter. Make sure that the LED on the digital
operator goes ON.

Setf Al 02l 03

Sctlfq 0t] o] 00] .

Check ta turn on the lamp above the potentiometer and turn the potentiometer.

Start running afler pressing @ once and turn on the RUN tamp

Check output frequency by monilor mode

Press sri‘é'&l:’ and deceleraic (o a stop.
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71\ CAUTION

Check the following after the test run is complete.
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 frequency micler correct?
+ Were there any abrnormal motor vibrations or naise?

When overcurrent tripping or overvollage tripping occurs during the (est run, increase
the acceleration time or deceleration time.

Faclory settings

(-FE/-FU)

Maximum frequency: 50 Hz/60 Hz
Forward operation
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7. FUNCTION OF CONTROL CIRCUIT TERMINAL )

7.1

List of Control Circuit Terminals
‘erminal )
ymbol Function Contents
Qutput frequency
Fw | Forward SWF Contact {close): e h Forward
(00) | run/stop Forward run (open): Stop . AN +/ Reverse
. AR T o
y [Revme St ot loso, S
(o1) run/stop pen): Stop Both contacts SWF and SWR are close-stop.
CF1 Frequency o RS CF1CFI RV FW Condition
(02) 1 (Hz) i
-
[N
cr2| & 5
(03) 0
g I
CF3 —-'; 3 Switch; : Vo + Time
(04) = CFt o8] I l [ ! i
Crr o [Co5 ] l_rl
CF4 [ S DN |
4 RV
(05} |Examiple for 4-stage muliispeed|
16 Joggin Jopgi
(06) BEINg OBgINg run 1
PTC gc Lne[rrnislor When thermistor is connected with this terminal the thermal protection can be used, ‘
(19) | Jheima The common is the terminal [L).
prowection NOTE:Refer to p.7-14 about details.
'l AT |Analog current | Analog input voliage-current swiching(When this terminal is ON current inpul signal
(16) input scllection | to [Ol)-(L] is active.)
2CH | 2 stage When the terminal |2CH] is tumed on, the acceleration and deceleration can be executed
(09) | acceleration by the 2nd stage acceleration and deceleration time.
and
deceleration
FRS | Free run stop When the terminal {FRS] is turned on, the inverier stops cutput and the motor enters
(il) the free run state.
EXT | Extemal trip When the terminal {EXT] is turned on, the inverter enters the trip state, stops output,
(12) . and displays E12 .
USP | Power reclos- When'the terminal [USP] is turned on, the restart when the power is turned on with
(13) | ing restart the running command kept on can be prevented.
prevention
RS Reset When the terminal [RS] is tured on, the trip state can be canceled. During turning on,thd
(18) output is stopped. NOTE: The function cannot be used in the N.C. contact state.
SFT | Software lock | When the terminal [SFT] is turned on, the data of each function is locked.
(15}
P24 24V DC Common terminal for the intelligent input terminals

Common for
input

7-1




Terminal .
Function Contents
symbol
Power supply |« The external voltage signal is 010 9.6 V (10 V nominal).
H terminal to
command
a frequency
[=]
S (ilolo]] [wlololt
g requency | L 4 1 1 L1 Il
E o command | 4 ... 1— ] — A) (?
2 terminal
2 (volage command) 410 19.6 maA DC
g (Tk W 10 2 kW) Oto U.GM(mmiml 10Y) (nominzl 20 mA)
E Frequency . Input impedance 10 kW Input impedance 250
2l o1 command
terminal NOTE: [f there is no selting for {AT] at the input intelligent terminal the sum of both
{current command) analog input signals is outputted. When selecting one of analog inpul current
Frequency or voltage, make surc that the [AT] s allocated to the input intelligent terminal
L | command
common
g
S OEM Freq:ency = Analog frequency monitor/Digital frequency monitor/Analog oulput current monitor
H moaitoer
H
* When [FAI]/{FA2] is selected as a terminal, at the time of
coastant speed amival, two types of methods for outputting a Out .
s ? put terminal
5 frequency more than an optionally set frequency can be executed specification
' Frequency Froquency Frequency Open collector
T FAl amval sug'na! outpul
? 50 mA max
(| FA2 : . ;
' (02) ' j Time ) » Time o2 | 12 11
' . Ooduring | q On dun I
L FAY I.crmiﬂ-lll this pcnod I Fa2 !emm:l‘] (h'i'. p‘:'l.'ll':)sd I @
|
! 1
(|[RUN | RUN signal * When [RUN] is selected as a terminal, the invertet outputs
of (00) when the motor is driven,
| OL | Overload * This signal is outputted when the motor current is more than the
4(03) | signal set value.
OD | Deviation signall « This signal is outputied when the difference between reference
(04) || at PID control and feed-back is greater than the set value at PID control.
AL | Alarm signal * When an alarm occurs, this signal is outpurted .
(03)
~“M2 Output Signal || « Common terminal for intelligent output terminal
Common ( Output terminals arc open collector output and isolated from
terminal L common)
[n the normal state: ALO and ALI are closed.
ALO Al In the abnormai state or when pawer is tumed off:
arm i ALO and AL2 are closed.
ALl lermina Contact rating
250V AC 2.5 A (resistance load) 0.2 A (cosp= 0.4)
JOVDC 1.0A (esistance load) 0.7 A (coss= 0.4)
AL2 Minimum
100VAC 10mA SV DCI00mA

"N.Q. contact™ is set by initialization for terminal 11,12, When"N.C. contact” is to be used. switch the contact setling

bylC] 3 /). E"[ 32|

7-2




7.2  Function Contents of Monitor Termina

Terminal name: Monitor terminal [FM]
(Anaog, digital)

Function No. 23],
to be set [b]86] .

Function contents

Monitor output frequency signal or the
current of theinverter is output from the
control circuit terminal.

Monitor output current signal is output as an
analog signd only.

(I Analog Freguency Monitor Signal
The meter outputs duty cycle in propor-
tion to the output frequency with full scale
at the maximum frequency.

-
e U [ L
CM2 T .

T Changeable

T = 4 ms (constant)

ImA
NOTE: Thisis adedicated indicator, so that

it cannot be used as aline speed
signal.

Indication accuracy after adjust-
ment: About +5% (The accuracy of
some meters may exceed this value.)

(2) Digital Frequency Monitor Signal
Pulse train of afrqucncy whichis con-
verted the output frequency is outpuit.

(The convert value is setting by[b] 86] .)
Thedutv is about 50%.
T 10v

o[ ] | |nd
L | FM l
Output frequency

S ®

(3) Analog Current Monitor Signa
The duty cycle in praportion to the output
current with full scaleat 200% of the
rated current of theinverter.
Specification of analog meter follows the
analog frequency monitor specifications.

Setting contents |

|. Select Frequency Monitor(Analog/Digital)
or Current Monitor by € 123]

2. When the analog meter is used. adjust the
meter so that the needle of the meter indi-
cates the maximum value at the time of
maximum frequency by [b 1811 (analog
meter adjustment).

3. Inthe case of digital frequency monitor,
itisableto convert the scaleby b ] 86 )

NOTE: The converted value of digital
frequency monitor is limited 10 about
3.6kHz.

Accuracy of output current monitor |

ccuracy . + 20%

(A half base frequency or higher)
he indication value may exceed this accuracy by
ie load current condition.
'se the movingtron type ammeter for the precise
n-rent measurement.

Circuit for FM signa monitor for
process control (just only for monitor)

1uF (,:\4)

B2k €2

FM
33k

I+
I




7.3 Function Contentsof Intelligent Input Terminals

Terminal name: Forward running/stop Function No. {C101] w[Clo5]
terminal [FW] to beset A 03

Function conterﬂ i\ WARNING

. When the running command is inputted When the power is turned on when the
running command is on, the motor starts

via the terminal [F'W], the terminal ex- rotation and it is dangerous. Before

ecutes the forward running command turning the power on. confirm that the
or stop command. running command is not on.

Terminal setting method |

* When the running command is inputted via

- Digital operator the forward running terminal (FW] and
Set the set value in one of the reverse running terrninal [RV] at the same
input terminals(CI0Lto [C105]. time, the running command enters a state

which is the same as stop.

+ Note that when the [FW] terminal is set to
"N.C. contact *, the running automatically
starts.

Set the valug [ 01] to the [AT02].then

this terminal is available.

Terminal name: Reverse running/stop Function No. (CT01l [ CI03]
terminal [RV] to beset
Function content 1 WARNING

When the power is turned on when rhe

When the running command is inputted ) :
. running command is on, the motor starts

via the terminal [RV, th_e terminal ex- rotation and it is dangerous. Before
stop command. running command is not on.

Terminal setting method

When the running command is inputted via

 Digital operator the forward running terminai [FW| and
Set the set value in one of the reverse running terminal [RV] at the same
input terminals {C] 0] Ito (C1 05} . rime. the running command enters a stare

which is the same as stop.

. Note that when the [RV] terminal is set to
' NC. contact *, the running automatically
starts.

+ Set the value{_] 0} to the_A 02} .then

this terminal is available.
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Terminal name: Multistage speed
[CF1], [CF2], [CF3], [CF4]

to be set [AT20] to[AT33]

Function No. [C10T] to [CT05],] FIUH]

[Function]

+ When [CF1], [CF2], [CF3]. and [CF4] are
selected as intelligent input terminals,
Multispeed | to Multispeed 15 can be set.
When the frequency command from the
normal operator (or terminal) is combined
with them. up to 16 stages of running are
available.

. When the control terminal is set at each
speed by the switch, the numerical value
displayed at [d_J0I] indicates the output
frequency at the time of each multispeed.
Set the speed as shown below.

(I) Tum the running command off.

(2) Tum each switch on and set it to
Multispeed n. Display the data section of

[F101] .

(3) Set an optional output frequency by
pressing the (@) and @ keys.

(4) Press the(mkey once so as to store the

set frequency. If this occurs. [F1 Q1] indi-
cates the output frequency of Multispeed n.

(5) Press the @ key once. (Confirm that the,

indication is the same as the set frequency.)
(6) When the operations in (I) to (4) are
repeated. the frequency of Multispeed n can

be set. It can be set also by one of |A [20]
to [A135]

I Terminal setting method ]

—Digital operator

Set the set vatues | | _02] 1T 03
in the input terminals [C [ 0]] tolC [05] .

Example of the input terminal connection

Cr4 CF3 CF2 CFI

P24

s|afal 2]
sw%sw%swz!)sw%

T9¢¢

Setting of multispeed

Muluspeed Control circuit terminal
SW4 | SW3|SW2 [SW]
Multispeed 0 |OFF | OFF | OFF |OFF
Multispeed 1 |OFF | OFF | OFF |ON
Multispeed 2 |OFF | OFF | ON |OFF
Multispeed3 |OFF |OFF |ON_|ON
Multispeced 4 |OFF |ON | OFF |OFF
Multispeed 5 |OFF |ON | OFF |ON
Multispeed 6 |OFF [ON [ON [OFF
Multispeed 7 |OFF |ON |ON |ON
Multispeced 8 jON | OFF | OFF |OFF
Multispeed 9 [ON ] OFF | OFF {ON
Multispeed 10|ON | OFF | ON |OFF
Multispeed 11 [{ON {OFF | ON {ON
Multispeed 12|ON | ON | OFF |OFF
Multispeed I3|ON |ON | OFF |ON
Multispced 14]ON {ON [ON {OFF
Multispecd iS[ON {ON |ON |ON

. Multispeed 0 is set by the frequency

command of sclcction.

Precautions

After any data is changed, be sure to press

the key every time and then set the

next one. Note that when the key is
not pressed, no data will be set.

 When a frequency more than 50Hz(60Hz) is

to be set, it is necessary to switch the maxi-
mum frequency .
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3rd speed

5th speed
2nd speed

1 st speed

Tih speed

O}hs

peed

(Frequency command {rom the operator or terminal)

[Example for 8-stage multispeed]
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Termina name: Analog input command
[AT]

Function No. [CT01]lo [CT05] ]
lobeset  [AL0]]

{ Function content |

. When the terminal [AT] isturned on, it is
possible to set theoutput frequency by
current input signal (DC4~20mA) at
[OI)-{L].

Function switching method

While the switch between the terminals [AT]

and[P24]ison. it ispossibleto set the

output frequency by the current input signal

at [O1)-|L).

When the terminal is turned off. the voltage
input signal at [O]-[L} is available.

AT
5143

L,

L]

P24

Termina setting method

Digital operator

Set the set value (1. T6] in one of the
input terminals{C] 01 tof{d 03

| Precautions |

If there is no setting for [AT] at the input
intelligent terminal, the sum of bothanaloy
input value is outputted.

When selecting one of analog input value
(current or voltage), make sure that the
[AT] is dlocated to the input intelligent
terminal.

Be sure to set the value T 01} to[ Al O1].
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Terminal name: Second stage acceler ation

and deceleration [2CH|

Function No. (CT01 w0 [CT03],
to be set [A] 92).[A[ 93,(A] 54

[ Function content |

. When the terminal {2CH] is turned on, the

2 stage acceleration and deceleration time
setting method

equipment can be accelerated or deceler-
ated (acceleration time 2. deceleration
time 2) by the 2 stage acceleration and

Use (acceleration time 2) and
(deceleration time 2) to set the 2 stage accel-
eration and deceleration time (acceleration rim

deceleration time. 2. deceleration time 2).

Function switching method I Between terminals { 2CH ) | Acceleration and deceleration
_.and[P24) } _ timeloroperation
While the switch between the set terminals OFF sute A
[2CH] and [P24] is on, the equipment ONstate Acceleration time 2,
Dexce 100 [

operates by the 2 stage acceleration and
deceleration time (acceleration time 2.
deceleration time 2).

When the terminal is turned off, the equip-
ment is returned to the original accelera-
tion and deceleration time (acceleration
time 1, deceleration time 1).

Precautions |

Running
eommand
[FW, RV]

2CH FW {2CH}
terminal
L5143 2 I | P24
$ CL Qutput
?/ frequency
. L‘ . Setting Al 94]to enable to switch b
When [2CH] is allocated to the terminal 3 this lte% (100] y

Terminal setting method |

- Digital operator

Set the set value[__[09] in one of the
input terminals [C J01] 1o [CT03] .
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Terminal name: Freerun stop [FRS]

\

Function No.

[CT01) to[CT 05
obeset [b] 03] [b[ 88],[CT 1t]to[CI 15

Functioncontent

. When the terminal [FRS] isturned on, the
inverter stops output and themotor enters
the free run Stare.

| Function switching method |

. While the switch between the set terminals
[FRS] and [P24] is on. the equipment

operates the FRS operation.
FW FRS

51 4 3 2 I | P24

§2)

When [FRS] iSallocated 10 the terminal 3

NOTE: When ™ b contact “ is to be used.
switch the contact setung by
(CITTwofCT135]
The contact setting cannot be
switched only by selecting FRS by

switching [C T01]to [C T051.

| Terminal setting method |

Digital operator

Set the ser value [_[111}in one of the
input terminals {C [01] to [CT03]

When{b] 88 jis set| [00],0 frequency stan
after resetting [FRS).

Running
command
[FW RV]

ers)  — |
terminal 0 frequency stan

Moior
revolution
speed

When{b! 88]isset[ ] 01, restart from the
frequency,which is picked up from thefree
running motor

Running

command

{FW,RV]

(FRS] N _

terminal : ./uun at picking up frequency.
Motor ,%{:rawg-z T _v;r;“’
revolution p TR S,

speed ———Wiiting time (Set by[{ 03)
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”  Terminal name; External trip [EXT]}

.

Function No. ([CT01]to [CT05]

to be set

[ Function comentJ

. When the terminal [EXT] is turned on. the
inverter entersthe trip state by anindica-
tion of {E]_12] and stops outpui.

Terminal setting method |

Function switching method

- Digital operator

Set the set value[_[1Z]in one of the

input terminals [C JOT]to [C [03].

When the switch between the set terminals
[EXT]and [P24] isturned on. the equipment
enters the trip state.
Even when the switch is turned off, the trip
state will not be canceled. Reset the equipmer
or turn the power off and on again to cancel
the tnip state.
EXT
[L]s]e] >

5

When [EXT]isallocated to thetermina 3

T T
5

Running command
[FW_RV]

|EXT] terminal

Motor revolution
speed

[RS] terminal

Alarm output
terminal




o

o

Terminal name: Prevention functionof restart Function No.

upon power on [USP]

(CT01) ©0[CT05]

to beset

Function content

If the running command is set when power
is turned on, the inverter starts running
immediately after it is activated. The USP
function prevents it so that the inverter
will notexecute sudden running.

. To reset an alarm and restart running. rum
the running command off or perform a
reset operation by the terminal [RS] or the

@key.
Refer to the lime chart indicated below.

Terminalsetting method |

Digitalopcraror

‘ Function switching method

While the switch between the set terminals
[USP]and [P24]is on, the equipment execute
the USP operation. If the power is turned on
when the running command is inputted, the
equipment enters the USP trip state ([E [ 13)

Us FW

When (USP] is allocated to the terminal 3

Setthe value I _13]in one of the input
terminals [CT Oljto

Precautions

|

Nole that when a USP error occurs and it i:
canceled by resetting in the state that rhe
running command from rhe terminal is
inputted. the inverter restarts running imme
diately.
Even when the trip state is canceled by
turning the terminal [RS] on and off after
an under voltage protection ([E_]_9])
occurs, this function will be performed.
When the running command is inputted
immediately after the power is turned on. a
USP error will be caused. When this func-
tion is used.input the running command
after three (3) seconds since the power is
turned on.

Inverter power

supply

Running command
[F¥, RV]

[USP] terminal

anmoup IR

Inverter output

frequency

Alarm dlSpli} Canccling of Running stant

running command

Canceling of alarm




Terminal name: Reset [RS]

07 w3 ) |

Function No.
to be set

Function content |

. The trip content can be canceled

Terminal setting method

Digital operator

Set the set value[_ 18] in one of the
input terminals to .

Function switchine method |

When the switch between the set terminals
[RS] and [P24] is turned on and off, the
equipment executes the reset operation.

3 2 i IPV24

—O\O‘—"b a

/N WARNING

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 that the
operation command is off.

Otherwise. there is a danger of injury.

Precautions |

. The @ key on the inverter is available for

. When the control terminal [RS] is kept on
continuously for more than 4 seconds
before using it, the display of the remote
operator becomes R-ERROR COMM«<2>
(the display of the digital operator [QPE-J) is

[CT-_] ). However, the inverter is normal.
To return the display to the original one.
open the terminal [ RS] and press one of the
keys of the operator.

When the {RS} terminal is turned off from’
on. it becomes valid.

. The key of the digital operator is

valid only when an alarm occurs.

. Only’ N.O. contact’ can be set to the [RS]
terminal. The terminal cannot be used in
the’ N.C. contact ‘state.

. Even when the power is turned off or on.
the funétion of the terminal is the same as
that of the reset terminal.

12 ms min.
bl <

(RS terminal [

About 30ms _ .

Alarm output

a few second after reset signal coming with
the remote operator connected.

. When the [RS8] is turned on while the motor
is running ,the motor will be free running.
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( Termina name: Jogging [JG]

Function No. [CIDl] wo[C
to be set fA] 02), {AT 38].[A] 39

| Function content |

« When the terminal [JG] isturned on and
the run command isissued,the inverter
perform the jogging operation.

Function switching method

. While the switchbetween the set terminals
{JG) and [P24] is on. the equipment
operates the JG opcrarion.
The frequency at jogging operation iSset
b .

. Set the value [ J01 kterminal mode) in the

[Al_02)Run command)

. Since jogging is adirect input operation,
set the jogging frequency [A T 38 fo 5 Hz
or less to prevent tripping,

1G Fw

Lis a4 3] 211
& &

When [JG]isallocated to the terminal 3

P24

| Terminal setting method |

Digital operator
Set the set value ] 06] in one of the
input terminals [C]01] to [CT 05].

1G]
termanal

e ‘"'“'“"“’_._M
[FW . RV] _
Motor

revalution :
apeced .

According to the sering of [A] 39 j.
00 : Free run stop
0Ol : Deceleration and stop
02 . DC braking und stop

NOTE: Nojogging operationis performed
when theset val ue of jogging
frequency issmaller than

rhe start frequenc{:ﬂ,or the
valueis 0 Hz.

Precautions

. Be sure 10 stop the motor when switching
this function{JG] for ceratn operation.




Terminal name: PTC [PTC]

Function No.

Y
Function content Terminal setting method |
When the registance value of the thermis- Digital operator
tor connected with this terminal is more Set the set value{_] [9]in the input
than 3 k ohm % 10%,the equipment terminal
operates the trip operation{Cut off the
output and indicates the trip status
(E 351).
Use this function to protect the motor . _ o . _
driven by this equipment. NOTE: This _functlon is assigned to the input
(Thermal protection) terminal 5 only.
If this function is assigned without
connection the thermistor,the
equipment operates the trip operation.
Thermistor

Be sure the thermistor is connected
with the terminal 5,and then restart




“y

to be set

[ Terminal name: Terminal software lock [SFT] Function No. {C1 0l to [C] 03]

[ Function conient

. When the terminal |SFT]is turned on, the
data of all the functions except the output
frequency is locked. When the data is
locked. no data can be changed.

Terminal setting method

Function switching method|

-Digital operator

Set the set value [__]15]in one of the
input terminals [C [01]to IC 105].

When the switch between the set terminals
[SFT)and [P24]is turned on, the equipment

enters the software lock state.
SFT Fw

Lis e 3| 2})1 |pPa4

5 4

When [SFT] is allocated 10 the terminal 3

Precautions |

+ When the [SFT}terminal is turned on, only
the output frequency can be changed.
Software lock can be made possible also for
the output frequency by
Softwarelock by the operator is also possi-
ble without the [SFT] terminal being used.

(131




1.4

Function Contents of Intelligent Outp

ut Terminals

(Initial setting is“N.O. contact” state)

-

Terminal name: Frequency arrival signal [FA1)/[FA2] Function No.

(C121).(CT 23

to be set

| Function content

When [FA1]J/[FA2]is selected as an
intelligent output terminal, at the time of
constant speed arrival, two types of meth-
ods for outputting a frequency more

than an optionally set frequency can be
¢xecuted.Select the output method by
mm Set an optionally set
frequency by (setting at the time
of acceleration) or (setting at the
time of deceleration).

Connection example of output terminal

Open collector cutput
{< P FAI/FA2
CM2 12 11
é %
50 mA max |
DC 27 V max T -

Terminal setting method

~ Digital operator

Set the set value [_[ 01/{ [02] inthe
output terminal /cl22]

Precautions

At the time of acceleration, an output signz
at a frequency between the set frequency
0.5 Hz to + | .5 Hz is turned on.

. At the time of deceleration, an output sign;
at a frequency between the set frequency
+ 0.5 Hz to -1.5Hz is turned on.

NOTE: The delay time of the output signal is
60 ms generally.

Output
frequency
(Hz)

FAl
signal

60 ms

60 ms

At the time of constant speed amval

QOuiput
frequency
{Hz)

setvalue | - - -
sel value

da

0.5 Hz
43

L5 H

Tir

ON

60 ms

More than optionally set frequency

NOTE: When an arrival signal is outputted. a delay of about 60 ms occurs.
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Terminal name: Run signal [RUN]

CI71.[CT22

Function No.
10 be set

Function content |

. When [RUN] is selected as an intelligent
output terminal. the inverter outputs a
RUN signal when the motor is driven.

Connection example of output terminal. |

Crpen collector outpul

i RUN

CM2 12 11

]‘
50 mA max

DC 27 V max

Terminal setting method

Digital operator

Set the set value in the output
terminal [C | 21], :

Precautions

. RUN signal is outputted simultaneously
when a frequency is outputted.

FW (RV)

[b]82

set value
Inverter outpul
frequency

RUN )|

ON a

717




Terminal name: Overload advance notice Function No. [C]21}.{C] 22
signal [OL] to be set

Function content Terminal setting method

. When an output current more than the set Digital operator
current flows. the terminal outputs a
signal. Set the set value .l__IOj in the output

terminal C [22}
Connection example of output terminal ]

Open collector output Precautions

A value of 100% is set by imitialization. To

OL
change the level. change {averload
CM2 12 11 level).
The accuracy of this level is same as the
@], function of the output current monitor.
50 mA max (See 7-3)
oc 27 v mar .
Current ‘r
4 Power running
[Cat Q -
scl value
oL




i

Terminal name:Deviation signal al PID
control {OD]

Function No. [(C121.
to be set EE

Function content |

* This signal iS outputted when the
difference between reference and feed-
back is greater than the set value at PID
conuol.

Connection example of output terminal

Open colkector output

L

CM2 12 il

50 mA max
DC 27 V max

Terminal setting method |

- Digital operator

Set the set value {1 04] in the output
terminal [C [21]/CT22].

Precautions, l

The difference value is set 3% by initializa-
tion. To change this value. change[CT_44
(deviation level).

. Feed-back

Reference

oD




” Terminal name: Alarm terminal
[AL]

N

Function No. [C121].
to be set

Function content

. When an alarm occurs. the function
outputs an alarm signal from the output
terminal which is assigned to the
intelligent output termnal(Open collector

output).

Terminal setting method ]

Digital operator

- Set the value[ [05] in the output
terminal [CI21) IC122].

Open collector output

AL
CM2 12 I
l
50 mA max
DC 27 V max

Precautions

When the alarm output is set to N.C.. a tim
delay occurs until the contact is closed
when the power is turned on. Therefore.
when the alarm contact output is to be usec
set a delay of about 2 seconds when the
power is turned on.

. This terminal is an open collector output.
so the electric specification of [AL] is
different from the contact output terminal
[AL1]),[AL2}-[ALQ].

- The sequence of this terminal is same as
[ALO]-[ALI1].

. See the description of {ALI},[AL2}-[ALOQ].

When the power supply is turned off.
the alarm signal output is valid while the
power of control circuit is live.

NOTE: This signal output has the delay time
(generally 300ms) from the fault alarm

output.
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7.5 Function Contents of Alarm Terminals

Termina name: Alarm terminal
[ALl, AL2-ALO]

Function No. [C]33

to be set

[ Function content |

. When an alarm occurs. the function
outputs an alarm signal from the terminal:

[AU)].tAL1),and[AL2] viathe c con-
tact. If this occurs. the operator displays

the alarm content.

I Terminal setting method |

- Digital operator

‘N.O. contact’ or ‘N.C. contact’ can

be selected by (C 133]
The initidization is ‘N.C. contact *

| Precautions

Holding of an alarm sjgnal

When an alarm signal iSoutputted, the
alarm content will be stored even if the
input power isturned off. Therefore. by
turning the power on again, the content ca
be confirmed. However, when the input
power is turned off, the darm output will
reset (canceled) when the power is turned
on again. Therefore. to hold the alarm
output. hold the alarm once by the extema
sequence.

. When the dlarm contact output is set to
N.C., atime delay occurs until the contact
is closed when the power is turned on.
Therefore, when the alarm contact output
to be used. set a delay of about 2 seconds
when the power is turned on.

Contact specification

Maximum Minimum
AC 250V,2.5A (loadR) 0.2A (cos 0 =0.4) ACI100 V.10 mA
DC 30 Vm. 3.0A (load R) 0.7A (cos 0 =0.4) DC5V, 100 mA

‘The alarm output terminals are connected as shown in Fig. (a) at the time of initialization. The)
.can be changed as shown in Fig. (b) by setting [C [33].

(a)N.C. contact (at the tme of initialization)

(b)N.O.comacl

When an alarm occurs

During normal i
¢ ronning A power 15 turned off

ALD [ ALI |AL2
L‘} L
Ps—

ALD { AL | AL2

2]

During normal running
oc when power is turned of

When an alam occurs

ALD | ALI [AL2 ' ALO { ALI [AL2

=

Contact { Power [Running nac || ALO-AL) | ALO-AL2
N.C. ON | Normal Ciosed Open
(Im;t‘xlll:-z’nd ON Trp Open Closed
OFF - Open Closed

Contact ] Power [Ruaning sme | ALO-AL1 | ALD-AL2
ON { Normal Open Closed

N.O. ON Tnp Closed Open
OFF | — Open Closed
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(- 8. OPERATION OF THE DIGITAL OPERATOR

8.1  Nameof Keys
Monitor (LED display)

This display shows frequency. motor
current, LX voltage, motor direction,

and paramelers.

STOP/RESET key

This key is used for stopping the motor or
resctting errors,

(When either operator or ierminal is selecied,
this key works. If the extension functlon is
used, this funcu'ion is void.)

RUN Lamp
This lamp is tumning on while
the inverter is running

of the run command is active.

PRG Lamp
This lamp is wurnning on whilc
the parameter are setting.

|

SN M
oRUN“ ' [ OHz
d— OPRG{

i
o POWER

N HIT}\CHI

<

i

|

|
—

RUN key
This key is used for sting.
(When terminal run is selected.
this key does not work and

the lamp is fumning off.

e

— (o @ ()
FUNC /A v\ (STR )

The lamp is tuming on while

data and parameters.

POWER Lamp
Power lamp of control
circuil

 — Hz or A Lamp

Hz or A lamp is tumning
on during displaying
frequency of current.

Potentiometer

This potentiomeler sets the

frequency.

(The lamp s tumning on
while the potentiometer

the key is avilable.) -7 ’ i is availablc.)
FUNC (Function) key Up key. Down key STR key
This key is used for setting up These keys are used to When pressing this key
change data and after setting data and
parameters parameter they are
' memorized.
8.2  operation Procedure (Example for the digital operator.)
Press once.  Frequency

Tum power on. @ ®

Press once.

Press of A Group

three times.

Extented Function

setting command

Fhmgmg
frequency distinatio
from terminal

to digital operator

&9

F @ &8 (B o1
&l e

Press once.

Setting frequency
at 60Hz

(The data is stored.) f;
Press @ key

L‘ L‘ L. Ll

Eotor works l

o [ ]

Press continuously, Press once.

®

Press
four times.

-

ﬂ' (‘_
] {4 @

Press nine umes.

Press once.

B-1

oo { A

L1 H

Monitoring actual

outpul frequency




8.3

Key Description

@ [Function key] This key allows the chang from parameter areato daw area and
extended function entrancealternately.,

When each time the key is pressed, the display changes as follows.

.ﬁorl NOTE: After the data is changed.

F_J=>[S8d)——f 3
@ T l@ be sure to press the

key.

-t
L0y

5

@® {Up key. Down key! .These keys change rhe values of data, and parameters.

Qutput frequency monitor
Qutput current monitor

Running direction manitor
Feedback data of
PID control moniter

Condition of
input t¢érminal monitor

Condition of
output terminal monitor

QCuitput frequency converted
value monitor

Wt

r g ¥

o

Trip Monitor

Trip history monitor

Set the output frequency
Set the acccteration ume |

Set the deceleration ime |

Sct the motor direction

Entrance of A group
extended Munction

Enwrance of B group
extended function

Entrance of C group
extended function

@ [RUN key]. . This key sw the run.
The set value of [~ {/4f|determines forward run or reverse run.

. [STOP/RESET key| This key stops the run.
When atrip occurs. this key becomesthe resetkey.
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Data setting for extended function

When an extended function is to be used, select the extended function group

fromE‘E

by using the keys @and@bso as to enter the extended function mode.

Extended function Extended function
parameter No.

group entrance
(In the case of the group A)

Ir'::' - [F 7/

@@

® @ Extended function data

Tt @ e

Retumn to extended
function parameter
and memorized

FUNC.

Retum to extended
function parameter
and NOT memorized.

* Explanation of display at power on

When the inverter is turned on, the display which is displayed when the power 1s
turned off before it is turned on appears, (Except the extended function mode.)
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Initialization List of Digital Operator

1-1} Monitor mode

—

[nitializ-
—Ation |

| Accuracy of output current moniterd

Accuracy +20% '
(A half base frequency or higher)
The indication value may exceed this accuracy by the load current condition.
Use the moving tran type ammeter for the precise current measurement .

Display Function name Paramete ||Settable
order Type |r during Range of set value
display running | .
1 Gutput frequency monitor |Monitoe- do1 - Display from 0.5Hz to
ing 360.0Hz. Lighton "Hz" LEI
2 Qutput current monitor Monitor- d0o2 - Display from 0.01 to 999.9A
in Light on “A™ LED.
3 Running direction monitor |Monitor-] d03 = PF".
ing "5 “-..Stap
“r"..-Reverse
4 Feedback data of Monitor- do4 - Display the converted feed
PID control monitor ing back value scaled by “A75™.
5 Condition of input Monitor- 05 -~ Display the condition of inp
intelligent termina! ing intelligent terminal,
monitor 8 8 8 B ON
OFF
LerminaiNo 54 32 1
6 Condition of output [Monitor- doe6 - Display the condition of
inteliigent terroinal hng output intelligent termina)
menitor and alarm.
[ | 8 _J on
O I orr
erminal No AL 21
7 CQutput frequency Monitor- do7 - Display the output frequenc:
canverted ng converted value scaled by
value monitor “hag”
Display =(output frequency)
* ("bB6" value)

{1)0.01 10 99.99
11.11
(2)100.0 to 999.9

111.1
(2)1000 to 9999

1111,
{4) L0000 to 99990
1111

(111

{111.1)

(1111)

11110




(¥

Trip monitor

Monitor-
mg

do§

Dhsplay latest trip contents
-Display order and operation
Alarm cause
press FUNC key
Output frequency at trip
press FUNC key
Motor current at trip
press FUNC key
DC voltage at trip
press FUNC key
“d08" display
-There is no latest trip

Trip history monitor

Monitor-
ing

daos

Display last 2times trip
except latest trip.
Displays only alarm cause
“d09” display
press FUNC key
Cause of the Jast trip
press FUNC key
Cause of the last tnip
but one
press NNC key
“d09" display
If there is no trip display
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(1-2)Basic function mode

This mode can be set the basic function.

aplay Function name Paramete [|Secttable
rder Type [|r during Range of set value [mitialy
display running and contents atign
1 Cutput frequency |[Set Fo1 possible |0.5-360.0Hz / Resolution £ 0.1Hz 0.0Hz
setting value (1 Digital Operator on the front case

In this function,the ocutput frequency can be set in

the inverter by using the key pad. But it 13

necessary to set the frequency distination to the

digital operator(*AQ01"=02).

(2}Multispeed

The output frequency in the multispeed mode can

be set as specified following;

Connect the multispeed terminal for setting the

frequency.that is to say, to set the [requency of each

multispeed must be made the relation between

multipeed 1'to 15 on the terminal.

(J)Remote operator, Terminal, Potentiometer

In setting the {requency from the remote operator

(DOP).the terminai(O-L.O1-L) or the potentiometer
n the front case.data of this function is just

o
Lmonigrgd the frequency from cach dovice

2 Acceleration 1 Set Fo2 possible |0.1 second to 3000 seconds 10
value Resolution of setting) seconds
D.t-999.9 - G.1 second
1000 - 3000 .------ 1 second
3 Deceleration 1 Bet Fo3 possible {{.1 second to 3000 seconds 10
value Resoluuon of setting) lkeconds
0.1 -9999 ........0.1 second
LO00 - 3000 .-..... 1 second
4 Running direction [Bet FO4 Not  [Set the motor direction o
setting value possibie |Set the motor direction when running by pressing
key.

00---forward run

01---reverse run
5 Extended function [Set A — — |possible {Extended function of A group can be entered from
of A group setting [yalue “A--" function.A group regards control setting or
function setting
6 Extended function [et B—--— posaible |Extended function of B group can be entered (rom
of b group setting alue “b--" function. B group regards protection setting or
others.
7 Extended function [$et Cc-- poasible [Extended function of C group can be entered from
of C group setting |yalue “C.-" function.C group regards intelligent terminal
sciting.
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(2)Extended function mode A group

Jsplay [ Function name | Type |Parameter [Settable Range of set value Initializ
wder chsplny during -ation
runni
i (FE.
lasic parameter setting
1 Frequency  {Set AOL Not  Method to command output frequency is selectad by this o1
distination  [value posaible [function.
setting 00 ---- Potentiometer on the front case
(Multi speed 0 01 --- Control termina! on the logic board (0,0 input)
seiiing) 02 .--- Dipital operator ¢ setting)
2 Running Set AO2 Not [Method to command running is selected by this function. 01
command value possible 101 ...- Control terminal on the logic board
distination 02 ---- Digital operator
setting
3 Base frequency {Set AD3 Not [50 muim‘}x'n frequency / Setting resolution 1Hz 50/60Hz
1441 val ibl | P
setting ue possible Loo%
N L)
0 Hase Maximum !
frequency  frequency
4 Maximum Set AO4 Not  (base frequency to 360Hz / Setting resolution 1Hz 50/60Hz
frequency setting {value possible | (NOTE 1)
inalogue| tnput setting .
5 External Set All Not to 360Hz /Setting resclution 0.1Hz OHz
frequency setting | value possible [[This function set the start frequency when the inverter
start ives 0V or 4mA analog input
Co
P
o
.
! Analog inprut
0fa13 Al4] 10V
4
[ External Set Al2 Not |0 to 360Hz /Setting resolution 0.1Hz OHz
frequency seting || value possible | This function set the end frequency when the inverter receives
End 10V or 20mA analog input.
7 Exiernal Set Al3 Not |0 to 100% fSetting resolution 1% (1)
frequency setting ||value posaible [ This function set the rate of starting point of analeg input for
start rate full scale(10V or 20mA). In other words,the bias of analog
put.can be set '
8 External Set Ald Not  |{ w0 100% /Setting resolution 1% 100%
frequency setting | (value pposaible {This function sat the rate of endding point of analog input for
end rate full scale{10V or 20mA). In other words,the bias of analog
9 External Set Alb Not  [iThis function should set the starting pattern if the start 0l
frequency start | |value possiblé [frequecy end starting rate of andlog input are set some value
pattern setting as following:
Fre,
f
Alg
' I Andlng mpus
---- Start frequency
. - 1...-. 0Hz start
10 [[Time constantof | Set || Al6 Not [Jwg a
the Slter of u\a.logj value possible [ This value is avernge time of calculating filter For example,B is
input setting a or i 1
atispeed frequency satting
11 Multispeed Set | |A20-A35 | poasible [0.5 to 360.0Hz/ setting resolution 0.1Hz All
Irequency setting ! [value parsmeter are pet frequency of multistage apeed. parameter
tandard(Oth) speed can be set A20 parameter, and they can are OHz
tiapeed (A21) to EReenth mult o JL‘\gﬂ
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isplay [| Function name | Type | Paramster |Setiable Range of set value Inijtializ-
~der display during ’ ation
running
12 |[[Jogmng ﬁ uency} Set A38 | possible [0.5 to 9.99Hz / setting resolution 0.01Hz 1.0Hz
setting value The jogging {requency is inching operation by external signal
— from terminai.
13 Stop mode of | Set A39 Not --- Freerun stop alter stop signal 00
Jogging valye possible [0} -~ Deceleration stop after stop signal
02 --- Dc braking after stop signal
{F charpcteristic
14 Selection of Set Adl Not [Selected which is manual torque boost or automatic torque 00
method of torqueff . 0.0 posaible boost.
boost 0Q ----- Manual torque boost
. 01 -----I_Automal.ic torgue boost
Value of manual i et voltage of manual torque boost
15 torque boost Srf. Ad42  fpossible Motor torgque can be adjusted o increase the output volt.nl;e L
setting value when the starting torque is not sufficient in V/F control. Pay
iat_benuun not to cause the motor o burnout and an inverter
Tip.
- v
100%
> 8%
v] - ! (reguency
6.0Hr  300Hz  fhope = 60.0H:2
16 Manual torque Set Ad3 possible [Set the point A in the above torque boost graph within the 10.0%
boost frequency | ,a1ue range of 0% to 50% of the base frequency.
adjustment :
17 VIF characterstic| Set Add Not [Set V/F charactertstic v 00
setting value possible |00 --- Constant torque 100% [~ .
characteristic
01 --- Reduced torque
characteristic
Q
18 V-Gain Set A45  |possible |Set the voltage gain of v 100
setung value VIF characteristic 100%
50%
o
= - ftewn(v
2 brakijig setting _
19 Selection of Set A51 Not  |Selected which DC braking is avilable or not. 00
. DC braking value poasible [00 --- not available
operation 01 --- available
20 DChraking | Set A52 Not [0.5 to 10.0 Hz 7 setting resolution 0.1Hz 0.8
frequency settng| ,oiue possible [The frequency at which the DC braking is aet.
21 DC braking Set A53 Not |0.1 to 5.0 seconds / setting resolution 0.1 second 0.0
watting tume value possible |This time is interval from end of running to start of DC
setung braking. At this interval the motor is {ree running.
N [DC braking |
Run\n-ill;; ! - :
22 DC braking force | Set AS4 Not |0 to 100% / setting resolution 1% 0
setting value poasible [Set the force of DC braking
23 DC braking time t A55 Not 0.1 to 60 seconds / setting revolution 0.1 second 0.0
setung value passible |Sot time during DC braking operates.
nection |n relation to frequency _
24 Frequency upper| Set A8l Not  10.5 to 360.0 Hz / setung resolution 0.1Hz O.0Hz
limiter setung { 4. posaible |Set the limits of frequency setting within the maximum
frequency. If 0.0Hz is set, upper limiter is not avauable.
cutput frequency,
upper
hmitar >
wettable
lower
el T reavency commant
25 *ﬁeq,uency lower | Set | A8Z Not 0.5 to 360.0 Hz / setting resolution 0.1Hz 0.0Hz
uter setting | .0, posaibie rSet the [imits of frequency setting within upper timiter
26 Jump frgquency Set | A63,A65, | Not [0.0to 360.0 Hz /setting resolution 0. 1H2.0.0 Hz is not aveilable] 0.0Hz
setlng value A67 possible |To avoid a resonance with load,the [requencies st up to 3
points can be jumped.The frequency equivalent to the jump
frequeny setting cannot be set.
27 Jump frequency | Set | A64,ABS, Not 0.0 to 10,0 Hz /setting resclution 0.1Hz ’ 0.5Hz
width setiing value AGS possible| The frequency width where {requencies .5
are jumped is sct.
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[Display | { Functon name Parameter|Settable Initialis-
order Type |display |during Range of set value ation
running and contents (-FELFL)
PiD cdnirol
28 Selection of Set ATl Not  [This parameter selscts which PID control operates or not, 00
PID contro! value posasible |00 --- PID control is not available
01 .- PID control is availablc
29 P(proportion) Set AT2 possible 0.2 to 5.0 times /eetting resolution 0.} titme L0
gain value This function is used to set proportional gain of PID control
setting operation,
30 [(Integral; Set A7l possible [0.0 Lo 150.0 soconds /setting resclution 0.1 second 1.0
gain value This function is used o set integral gain of PID control
setting operation
3l D{Differential) | Set AT4 posaible (0.0 to 100.0 seconds /setting resolution 0.1 second a0
gain value This function is used to set differential gain of PID control
setting operation.
32  [{Scale conversion| Set AT5 Not 0.0l to 99.99 / setting resclution 0.61 1.0
of PID control | value possible [This function is used to convert target value which feedback is
setiing fit.
33 leedback Set AT6 Not  [Set the destination which feedback come from. o
destination value possible J00 --- QI terminal(current input)
setiting 01 --- O terminal(voltage input)
{ NOTE 2 : PID feedback diagram)
[AVR fundtion
34 Selection of Set AB] Not  [Select the operation of AVR function 02
AVR funcuon | value possible |00 --- AVR function is available at all range of operation

Q1 --- AVR function is not available at all range of operation

02 --- AVR function is not available at deceleration

AVR function is that the outpul voltage from the inverter
keeps constant even if input power varies.

k&) Selection of Set AB2 Not  |ZD0/220/230/240/ for 200V class inverter 230,230
voltage of AVR | value possible |380/400/415/440/460 for 400V ¢lass inverter €00/460
function for the This function is used to select the output voltage which is given

motor Lhe motor. However the inverter cannot cutput the voltage gver

input power source.

Second scpeleration({scc) and decelerftion{dec) fdnction

38 Second Set A92 possible [0.1 to 99% 9seconds / setting resolution 0.1 sacend 15.0
scceferation velue 1000 ta 3000 seconds /setting resolution 1 second
time Acceleration 2 is worked by 2CH terminal input or setting
setting thanged frequency.
a7 Second Set AS3 possible 101 to 999.9seconds / setting resolution 0.1 second 15.0
deceleration | value 1000 1o 3000 seconds /setting resolution 1 second
time Deceleration 2 is worked by 2CH terminal input or setting
setting rhanged frequency.
38 Selection of Set A94 Net |PG ... 2CH input from terminal 00
method to use value possible |01 --- changed frequency from acefdec] to ace/dec 2
second
acceleration / frequency accl aec2 L
deceleration -

(acc/dec2) A95 7/

_‘f — Lime
2CH or
39 Changed Set A5 Not 0.0 to 360.0Hz / setting {requency 0.1Hz 0.0
frequency from | value poasible [When ‘output frequency reaches this frequency scceleration
accl Lo acc? time changes from mccl to acc2.
| setting (NOTE 3)
40 Changed Set A%6 Not 0.0 to 360.0Hz / setting frequency 0.1Hz 0.0
requency from | vailue possible [When output frequency reaches thia frequency .acceleration
decl to dec2 ch changes from dec2 to decl.
| setling NOTE 3)
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Display | Function name Parameter|Settable

arder Type |[display during Range of set value Initiatiz-
running snd contents ation
41 Pattern of Set AT Not |Set the pattern of accelerstion 1 and accelration2 00
acceleration value possible 00 --- linear

setting 0l --- S-curve  pqtting
frequency

time
Acceleration
42 Pattern of Set A98 Not |Set the pattern of acceleration 1 and decelration2 o ¢]
deceleration value poasible [00 --- linear
setting 01 --- S.curve

NOTE ! : To keep the motor stability, the output frequency exceeds the maximum frequency set by [A04).(Max.1.5H1)
Adjust the output frequency setting,

NOTE 2 : P1D leedback disgram

A75 > Fo1
Target P
«+ Operator AT2
s Multispeed = A?S-I —=0 1 +
—O——aC A3 Setting frequency
*Yolume A + A 4+
»Analog voltage =0 + -
input D
~Analog current
tnput AT4
Feedback
- Analog voltage Ansleg input Monitor
input ~ setting =2 ATS > 404
«Anslog current All to Al4
input

NOTE 3 : When the acceleration or the deceleration time ia set amall value { less than 1.0 s },the actual changed

frequency delays to the set value,
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(3) Extended function mode of I group

Dusplay Function name Parameter {Settable
order Type |display  |during Range of set value Lnitializ-
running .n_mm atios
Restart mode
1 [ Selection of Set b0l Not  |Select the inverter retry method. 00
restart mode | value poasible |00 --- Alarm output after tripped
01 --- OHz start at the time of restart
02 --- Frequency matching start at the time of restart
03 --- Frequency matching at the time of restart and then
(NOTE 1) deceleration stop and display Trip information.
Tripa of restart are overcurrent trip,overvoltage trip and
undervoliage trip. The number of restart is 3 times at overcurrent
trip and gvervoltage trip and 16 times st undervoltage Lrip.
2 Allowsbie Set b02 Not |03t 25 ds / setting resolution 0.1 second 10
undervoltage | velue possible |When an undervoltage power failure occurs the sllowable time untit
power {ailure the power fuilure is recover is set.
time setting If the time of the undervaltage power failure is over this parameter,
the inverter trips even if the restart mode is selected.
3 Retry waiting | Set b3 Not 0.3 to 100 seconds /setting resolution 0.1 second 10
time setting | value possible [The reatart waiting time sfter an undervoltage power failure is
{recovered is set. .
power —-—_-' failure r—-—-—
| [P E—
motor —] I
speed b 02 b 03 |
|Electronic thermal
5 Level of Set b12 Not  [Set & level of electronic thermal which is range between 50% to 120%)| Hated
electronic value possible ffor the rated current of the inverter. It can be set by ampere. :urer:g: fo
thermal setting Range of setting ----- 0.5 * (Rated current of the inverter) inverter
w0 1.2 * (Rated current of the inverter) |[(NOTE 2)
deetting regolution ..o.. 001A
[3 Seiection of Set b13 Not lect the characteristic of electronic thermal whether CRT(constant 01
electronic value possible [torque characteristic) or SUB(reduced torque characteristic)
thermal e thermal characteristic accords with the load to be used because
characteristic the motor protects. ™ Constant torauelCRT)
bo .- SUB W e
p1 .- CRT el B :
Outout current o Reduced toraue(SUB)
¢ ] .
5 Ou’tapu( fr:Qquency('H xlfo
Dverload restriction
7 Selection of Set b21 Not his function is used to select the mode to operate overload )
overload value posgibie [Festriction.
restriction -~ Not available
operation maode 1--- Available at acceleration and constant speed
’ 2 .-~ Available at constant speed
td 1 A'--' load tanation-{ Lon-ib availphd _}“u..
8 Level of Set b22 Not |Bet a level of overload restriction which is range between 50% to Rated
overigad value posgible [ 50% for the rated current of the inverter. It can be set by ampere. current
restriction Range of setting ----- 0.5 * (Rated current of the inverter) *1.25 for
setling to 1.5 * (Rated current of the inverter) each
etting value ---....Current (A) inverter
stting resclution 1%-of thereted-current NOTE-2y
9 Rate of Set b23 Not  [Bet the decelerntion rate at operation of overload restriction function 10
deceleration at ||value possible [D.1 to 30.0/ setting resolution 0.1. '
overload TN
Teatriction Mator ~ b2
current
Cutput
frequency " T

NOTE 1 : in case the restart mode [b O1] is set [ 00] , if inverter ia reset by long power failure with the run command
setting.inverter restarts immediately after power coming. See the other warning at p.1- 3.

NOTE 2: The initialize dats of 005N, 011N, 030H are set the value which same a3 007N , 016N , 040H .
So be sure to set the vaiue agsin for zach motor driven by the inverter.




05 --- Condition of input intelligent terminal monitoring {d 05)
06 --- Condition afou!put intelligent terminal mumlurmg (d 06)

oring {d 07)

Display | Function name Paramete |Settable Initializ-
order Type |r during Range of set value stion
display running and ¢contents {-FE/LFLD
Qther protection -
10 Selection of Set b3} Not [Software lock is the function that cannot be changed any parameter 01
software iock | value possible |except this function. This function is set by the set-maker in order
mode to avoid that end.user change the parameter and missoperation of
the system.
00 --- [t is impossible to change all parameter except this function
when SFT from terminal is on.
01 --- It is impoasible to change sll parameter except this function
and frequency setting function when SFT from terminal is on.
02 --- It is impossible to change all parameter except this function
as 1000 8¢ 02 is set.
03 --- It is imposasible to change sll parameter except this function
and frequency setting function sa soon as 03 is set.
11 Reactive Set b32 Not |Setting resolution : 1% Amps of inverter rated current . Rated
Current setting| value possible [Set the no load current of motor at the down sized motor multiple Current
(NOTE 3) mator ar 230V / 460V motor driving. *0.58
for each
inverter |
(Others
13 Analog meter Set b81 poasible | This function is used to adjust the anslog meter connected ta the 80
adjustment | value frequency moniter{FM).
0 to 255 / setting resolution t
14 Start frequency| Set bg2 Not  [0.5 to 9.9 Hz / setting resolution 0.1Hz 0.5
adjustment | value possible [Set the frequency for starting output of the inverter.
16 Carrier Set b8] Not |0.5to 16.0 kHe / setting resolution 0.1kHz 5
frequency value posaible |Set the carrier frequency for PWM wavelorm output of the inverter.
setting When the carrier frequency over 12kHz is set,the rated current of
(NOTE 1) the inverter has to be reduced.
16 Selection Set bB4 Not |Select whether it is data initialization or trip history clear. 0Q
data value posaible [00 -- Trip history clear
initialization 1 -- Data initializetion
ot The method of this function is that ;
clear of trip 1)set the this function 00 or 01,
history 2) d‘if;) on the operatar are preued at game time,
Jjand then continue this condition and prel key.
(NOTE 2) 4)Wait 2 seconds holding the ke@ @ ® the display
will
blink*d 00" Then release the all keys.
5) Then the initialize on‘srnlinn starts.
17 Selection of Set bas Not  |Select the initalized date 01/02
initialized data | value possible |00 --- Japan version
i --- Europe veraion
02 --- US version
3 --- Exclusive version(Do not set}
18 Frequency Set baé passible [Set the frequency converted value which is related d07 manitor 1.0
converted value ] vaiue 0.1 to 99.9/ setting resolution 0.1
setting : .
19 Selection of Set La7 Not |Decide the STOP key meaning when running destination ia 00
STOP key value possible [terminal
meaning 00 STOP key is available at terminal condition
- STOP key ig not available at terminal condition
20 Selection of Set L3: 1) Nat Select the operation alter freerun function is canceled. 00
operation at [ value possible {00 .- Restart from 0H:z
FRS signal 01 ---Restart (rom the frequency which is picked up at the real
ca apeed of the matar
21 Selection of J] Set baY possibie |Select the monitoring dats for using the digital operator. o1
the contenta {Jvaiue 1 --« OQutput frequency monitoring (d 01)
for digital 02 --- Qutput current monitoring (d 02)
operator 03 --- Running direction menitoring (d 03)
{OPE-» 04 --- Feedback data of PID control monitoring {d 04)

NOTE 1 : While the DC braking is performed.the carrier frequency ir held to 1kHz sutomaticaly.

NOTE 2 : This function is not performed when the remote operator is connected.

Take off the remote aperator and cperate from the key pad on the inverter.

NOTE 3 : The set value links with the detaction current of output current monitar,electric thermal protection and

overload Limit,
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(4)Extended function of C group

These function have relation with terminal.

Dieplay |{ Function name Paramete [Settable Initializ
Jorder Type |r during Range of set value ation
display _ Jrunnin, and contents (FE/FL)
[ Input terminal{function)
1 Function of Set Co1 Not [Set the lunction of input terminal 1 00/00
terminal 1 value possible [(codes)
setting 00 .- FW(forward command)
01 -- RV (reverse command)
02 .. CF1{ multispeed])
03 -- CF2 (multispeed?2)
04 -- CF3( multispeed?d)
05 -- CF4{ multispeedd)
06 .-JG(jogging command)
09 - 2CH(2-stage acceierstion and deceleration)
11 -- FRS(Free run command)
12 .. EXT(External trip)
13 .- USP(USP function)
15 -- SFT(Saftware lock}
16 .- AT( analog input voltage/current switching)
18 .. RS(resct)
2 Functien of Set Co2 Not  1Set the function of input terminal 2 01/01
terminal 2 veilue possible [codes)-- same CO1
setting
3 Function of Set C03 Not  ]|Set the function of input terminal 3 02/16
terminal 3 value possible |{codes}-- same CO1
getting
4 Function of Set Co4 Not [Set the function of input terminal 4 03/13
terminal 4 value possible |(codes)-- same COL
setting
5 Function of Sait [as1S Mot [Sot the function of input terminal & 18/16
terminal 5 value possible |(codes)-- same CO1 and there is additional code.
setting 18 .. PTC(tmotor thermistor input)
Input terminel{condition)
6 Condition of Set Cc1 Not  [Set the condition of input terminal | which is normally open 00/00
terminal ! value poasible Jor normally close.
setting 00 -- normally open [NO)
01 -- normally ciose [NC]
7 Condition of Set Ci2 Not  |Set the condition of input terminal 2 which is normally open 00/00
terminal 2 value poasible lor normally close.
setting
8 Condition of Set Ci13 Not  [Set the condition of input terminal 3 which is normally open 00100
terminal 3 value possible for normally clese.
| setting
9 Condition of Set Cig Not  [Set the condition of input terminal 4 which is normally open 00/01
terminal 4 value possible Jor normally close. ’
| setting .
10 Condition of Set C15 Not  [Set the condition of input terminal 5 which is normally open 00100
terminal § value possible lor normally close.
selting
Output terminal(function)
11 Function of Set Cc21 Not- |Set the function of sutput terminal 11 01
termingl 11 | vaiue possible [(code)
setting 00 --- RUN(signal during running)
01 --- FAlfrequency arrival signal:at the time of constant
speed arnival)
02 ---FA2(frequency arrival signal:at the time of set
frequency or more )
03 --- OL{overload signal)
04 --- OD(deviation signai at PID control)
05 --- Al(alarm signal)
12 Function of Set Not  |Set the function of output terminal 12 00
terminal 12 value possible |[(code) -.... same C21
setting
13 Function of Set 2 Not {Set the functon of frequency monitor FM 00
FM terminsl {|value possible |(code)
setting 00 --- A-Fimonitor of snalog output frequency)
01 -.. A{monitor of anslog output current)
02 --- D-F(monitor of digital output frequency)
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Cutput terminal{condition
4 Condition of Set C31 Not  |Set the condition of intelligent output terminal 11 which is 00
terminal 11 || value possible [normally apen or normally close.
setting 00 -- normally open
01 - normally close
15 Condition of Set C3z Not |Set the condition of intelligent output terminal 1! which is 00
terminal 12 || value possible [normally open or normally close.
setting 00 -- normally open
01 -- normally close
16 Condition of Set C33 Not  |Set the condition of alarm relay which is normally open or [V}
terminal AL | value possible Jnormally close. (Sce 7-21)
setting 00 -- normally open

01 -- normally close

Functionfelation with output terminal

17 Level of Set C41 Not |Set the level of overload signal which 1s range between 0% Rated
overload signal | value posaible |and 200% for rated current of the inverter. current of
setting Range of setting ----- 0.0 * (Rated current of the inverter) each
to 2.0 * (Rated current of the inverter) inverter
setting resolution ------- 0.01A
malor rurr!mI
overicad B I
aigral
18 Arrival Set C42 Not |Set the frequenc_y‘ that the arrival signal should be outputted 0.0
frequency value posasible |at scceleration.
sctting for 0.0 to 360H2
acceleration
oulput [requency
nrrival
signal .
19 Arrival Set C43 Nat  JSet the frequency that the arrival signal should be cutputted 0.0
frequency  {value possible Jat acceleration.
setting for F.O to 360Hz
deceleration
20 Level of Set C44 Nat ia function sets deviation level between target and 30
eviation signal [|value possible Weedback at PID control.
setting .0 to 100.0% / setting resolution 0.1%
00% means {ullscale
""'" """"" o Feedback
Turvet
PLD control - ..‘i...‘ Cad
Deviatmn ["'1
signal :
I




( 9. PROTECTIVE FUNCTIONS h

The L100 series inverters trip by protective functions ag'ainsl overcufrent, overvoltage, and
undervoltage which protect the invencr. If the protective functions are engaged, the output
is shut down, motor runs free and holds that condition until it is reset.

Tnp Contents |____isplay
Over current |When output of an inverier is short circuited. the motor is locked {-Constant speed

protection or drives sudden heavy ioad.the inverter outpul current exceeds a @
-at AFA kOO

certain level,and the inverter output is cut off.

-at Acceleration

-at the others
Overload When a motor overload s detected by the electronic the mmal
protection function, m
the output of the inverter is cut off.
Overvoliage When the inverter DC bus voltage exceeds a certain level due 1o
protection regenerative energy from the motor,this protection engages and m
the output of the invcncr is cur off.
EEPROM When the memory buili in has probiems due to noise or
emror excessive lemperature rise.this protection engages and the output |E 6 é i
(NOTE!) of the invcncer is cut off.
Undervoliage |A decrease of DC bus voltage of an invcncr results in improper
|protection function of the control circuit. It also generates the motor hea IE 6 § i
. and causes low torque. Qutput is cut off when the DC bus
voltage poes down to less than a cenain level.

PU ermorl  [Malfunction or abnormality on buili-in CP U and the output of the
inverer is cut off. 1

[External trip An abnormality signal from external equ:pment cuts Off the

output of the invener.

It is necessary to assign the external trip on the inteligent
terminal. ]
USP  error tindicates an emmor when power Is turned on while the inverter is

being run. m

{(When USP function is selected)

Ground  fault [The inverier is protected by delection of ground faulls between
protection the inverter output and the motor upon power on before the @
inverter works., This protection is provided for the inverter.not
for humans.
‘orv‘.'z“:i'ollagc :\:?:cl:c:ihi{)igp:clc;c’:‘lmggftigr l;)igvl\}g;’ iiuP thg ;gcc;ﬁf:ld u‘v‘alue.ill ils is e 1 5l
| nds ume e oulpu ,
\ cut off. I
he:rmal When the temperature of the inverter module 1s higher,the
protiection |thermal semsor in the invencr module detects the higher m
| temperature of power chip and the invener is cut off.
PT(. ermor When the resistance value 0 T the external thermistor 1 S 100
large,the equipment detects the abnormal condition of the m
thermistor and then cut off the output.
{ When PTC function is selected)

NOTE 1: If an EEPROM error occurs, be sure to confirm the setting value again
| If the power is turned off while the [RS] is held [QN],the EEPROM error occurs
. at the power is turned on in the next time.
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Other display

Conients Display

Under stand-by condition ag power on.
Al reset signal coming.

It is displayed when the under voltage or the power is shut off.

It displays the rest time of retry waiting time afiter the power recovery of undervollage when
selecting the retry mode.

During the initialization of the parameters
[ EU] : European version
[ USA] : Amencan version
[ IP ] : Japanese version

L :_.:‘ L U
L. I-‘..
0 |3 [

During the initialization of the trip history data

Iy
r

During the copy operation by the copy unit.

| B

No data(Trip history. PID feedback data).

For display contents when the remote operator or copy unit is used. see page 13-1and the
subsequent pages.
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10. TROUBLESHOOTING

Symptom Probable cause Countermeasure
Mhe The inverner | ° 1S the parameter selling of the frequency| . Make sure of the Parameter setting [AQ1].
notor | outputs u. V command destination[ AQ1]corrccr?
. *Make sure of the parameter setting [A02].

vilt norjand W are

. Is the parameter setting of the running
command destination[ A02]correct ?

un. no! supply
ing voltage. | . |s power being supplied to terminals * Check terminals L1,L2, and L3{(N),
Li,L2,and L3(N)? U,V.and W.
If itis. the POWER lamp should be on. | + Tumn on the Power supply.
‘Isthe display E[}{J? . Press and check the content.
Then press the reset key.
. Is the allocation of intelligent input . Make sure of the allocation of the terminal
terminal correct ? [CO1)~[C Og].
. Is the operation instruction RUN ON? . Sctto ON.
. Is terminal FW (or RV) connected to . Conncct terminal P24 to teeminal FW
terminal P247 (or RV)
(When the terminal mode is selected.)
Has the frequency setter been turned on | . Push down keys and set,
. When terminal mode is selected, connect th
by pushing @@kcy to sclect potentiometer toH, O, and L. and then set.
[F 01]) and then@@ key.
. Are the control circuit terminals
H. 0 and L connected to
the potentiometcr?
. Has RS/FRS been left ON? . Releasereset.
Inverter . Has the motor the load too heavy? . Reduce the load.
outputs U, Test the motor independently.
V. and
W arc
supplying
voltage.
The optional |. Arc the operational settings between . Check the operation of the optional remot¢
remote the remoic operator and inverer unit operator. (Copy unit)
opcralor is correct? on | 12 334
used. I OFF
(copy unit) OFF 2. ON (Same as J300)
1 . Arc the conncctions of output terminals | . Make the connections according 1o the phasq
rection U. V. and W correct? scquence of the motor. (In general, forward
the . Is the phasc sequence of the motor should be in the sequence: U. V, and W)
otor 1s forward or reverse in respectto U. V.
versed, and W?

. Arc the control terminal connection
correct”?
-1s the parameter [F 04) set correctly ?

. Terminal FW for forward. and RV for
rCVersc.




Symptom Probable cause Countermeasure
The rpm * After checking the wiring of » Replace the frequency sedter.
of the the frequency setter, the rpm still
motor doer no, increase when the setter
will not is turned.
increase.
. Is the load too heavy? * Reduce the load.
« When the load is too heavy, the overload
restriction will be activated, so that
the rotational speed will be lower than
the setting.
Rotation . Is the fluctuation in load too great? + Increasc the capacity.
is . Is the power supply veoltage fluctuating?| (Both of the motor and inverter.)
“Instable, « Is some peculiar frequency causing . Decrease the fluctuation.
the problem? = Change the output frequency slightly,
Change the carrier frequency(b83 p.8-12)
The rpm . Is the maximum frequency setting « Check the V/F pattern against the motor
of the correct ? specifications.
motor
does not
match the
inverter.
NMie data |The data has | » Was the power turned off without . Input the data and push the /s?; key once,
is not changed.
incorrect. pushing the key after the data
Farn
was changedwwith Hemys.
* The data is memorized upon power off. | »Take six seconds or more when tuming power
Is the time from power OFF 10 ON less | OFF and ON after changing the data.
than six seconds?
Data copied | = {s the power turned off within . Copy again and keep the power on dusing
by the copy six seconds after the display changed six seconds or more after copying.
unit from REMT to INV.
is not input.
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Symptom Probable cause

Countermeasure

. s nor

changed. ot be

The dawa Arequency | »The change of the terminal mode and

setting can digital operator mode were correct?

changed.
Run and
stop cannot
be done.

*Confirm the change in[A 01] , |A 02] setting
mode.
(See page 8-7)

Thedatacan |+Is sofiware lock ON?
not be +|s software lock ON with software

changed. lock selection [b 31)

«Is the switch 4 mounted on the back
of the remote operater (copy unit) ON?
(See page 13-2)

. Open SFT terminal and PV24.

. Change the data of [b 311
-Tumthe switch OFF.

Precautions for data setting

When changing any set data by one of the following methods , keep the equipment
unoperated for 6 seconds or more after the selected method is executed. When any key is
pressed. or the reset operation is performed. or the power is turned off within 6 seconds.

correct data may not be set.

I} Changing the data and pressing the @R key to store the data

2) Operating the key when copying another inverter data using the copy unit
) Operating £COPY K&y pying g Py

(DRWj) (See page 13-12.)
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11. MAINTENANCE AND INSPECTION

11.1  Maintenance and Inspection Precautions

/I WARNING

A\ After alapse of morethan 5 minutes after turning off theinput power supply.

perform the maintenance and inspection.
Otherwise, there isadanger of electric shock

A Make surethat only qualified personswill perform maintenance. inspection and pan
replacement. (Beforestarting the work. remove metallic objects from your person
(wristwatch. bracelet, etc.)

(Be sure 10 use tools protected with insulation.)
Otherwise, there isadanger of electric shock and/or injury.

/I\ CAUTION

AN When removi ng connectors, never pull the wires. (Wires for cooling fan and logic
P.C. board)

Otherwise, there isadanger of fire due to wire breakage and/or injury

. General precautions

Always keep rhe unit clean so that dust or other foreign maticr doesnot enter the inverter.
Take specia carein regard to breaking lines and connectionmistakes. Firmly connect
terminals and connectors. Keep electronic equipment away from moisture and oil. Dust,
stee] filings and other foreign matter can damage insulation. causing unexpected accidents.
S0 take special care.

11.2 Inspection Items

(1) Daily inspection
(2) periodic inspection (Approximately once a year)
(3) Insulation resistance test



Conduct the insulation resistance test by short circuiting the terminals as shown below.

Ll L2 L3 U Vv W + +

9 QQ 9 QO

N N

Megohm meter

Use 500V DC megohm meter, and make sure that 5M ohm or greater is indicated

Never test withstand voltage test. Because this inverterhas the surge absorber between
the main circuit terminal and the ground.

We recommend that the following pans be stocked to reduce down time

Recommended Spare Parts

o Quantity
Pan description Symbol Remarks
Used Spare

Cooling fan FAN i | 022NF*
037LF*

w
075LF*
Ol5HE*

to
075HF*

Case Frontcase
Key cover
case
Rearcover




!.
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Daily Inspection and Periodic Inspection (1/3)

In tion o ) ' Inspection cycle . Standard
Iogaptti:gn Inspection item Inspection content Inspection method Critenia replacement Instruments
Daily | Periodic period
Jverall Ambient Check ambient temperature. v Ambient temperature Thermometer
environment humidity. dust. corrosive between -10 to +40°C;
gases, oil mist. etc. no icing.
Ambient humidity 20 to
90%: no dew condensation.
Devices overall Check for abnormal v’ Visual and aural Hygrometer
vibrations and noise. inspection.
Power supply Check the input line voltage. v Mcasurc the voltage| No abnormalitics. Tester
voltage between inverter (200V class)
terminals LI. L2, 200 to 240V 50/60Hz
snd LLA(N). (400V class)
380 to 460V 50/60H2
Main_ Overall (1) Insulation resistance test. v No abnormalities. 500V DC
treuit Tightening torque Mcgohm mete
(2) Check installation for (except for terminal block)
looseness.
. M3: 0.5 - 0.6 N.m
(3) Check for evidence of v (1) Tighten. M4: 0.98 - 1.3 N-m
overheating in the various *M5:1.5-20Nm
components. . @) Visual
(4) Clean. inspection.

»i

I
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Daily Inspection and Periodic I nspection (2/3)

. Inspection cycle Siandard
Inspection Inspection item Inspection content Inspection method Criteria replacement |  Instruments
location . L. .
Daily | Periodic period
viain Terminal block No damage. v Visual inspection | No abnormalities.
ircuit
Smoothing (1) Check for leaking Visual inspection of | No abnormalities in (1) and
capacitor (1) and (2). (2).
{2) Check for swelling
Relays (1) Check for stuttering noise o (1) Aural inspec- (1} No abnormalities.
when operating tion.
Resistors (1) Check for large cracks v (1) Visual inspection} (1) No abnormalities. Tester
or changes in color
Cooling fan (1) Check for abnormal v (1) Rotate manually | (1) Smooth rotation 2 3 years
vibrations and noise with power off.
(2) Increase
tightening
(2) Check for dust v (2} No abnormality
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113 Measurement Method for /O Voltage, Current, and Power

General measuring instruments for YO 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.

Lt

Lt u o u
Power General ° @ @@

Q

) purpose
supply inverter

N +*> - N w@

9,6

Lt - I L1 U
General

L2 purpase V
invener

)

Power |,
supply

9,6

Ir

L w w

OOE
1900
©

=
"y

)
[0/00)
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Table 3 Parts o be measured

Mcasurement . Pants to be Measuring instrument Remarks Reference
item _ measured value
Supply voltage| Between L1 and 12, 1.2 $ Moving-iron type Fundamental | Commercial
E and L3, L3 and L1 (ER) voltmeter or rectifier | wave effective | supply vollage
I (Es) (ET) -~ type voltmeter value (200 V class)
200-240 V,
50/60 Hz
(400 V class)
380460 V
5060 Hz
Supply current | LI, L2, L3 $ Moving-iron type Total effective
1, (Ir){Is)(IT) ammeter value
Supply power BetweenLlandL2,L2 Electrodynamic type | Total effective
W, and L3{WI11)(W12) EZS  wattmeter value
Supply power | Calculate the supply power factor from the mecasured supply voltage, E,,
factor supply current I} and supply power W .
Pl ——— x 100(%}
/3
Output voltage | Between Uand V, V - Rectifier type Total effective
Eo and W, W and U voltmeter value
(EUXEV)Ew) '
Outputcurrent | U, V, W $ Moving-iron type Total effective
L (JUXIv(Iw) ammeter value
Output power | Between U Electrenic type Total effective
W and V, V and wattmeter value
0 W(Wo1)(Wo2)
Output power | Calculate the output power factor from the output voltage E, output current I,
factor and output power W.
W,
Pfy Pl=—0 _ x 100(%)

T3 Erly

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

NOTE 2: The'inverter output waveform is adistoried wave, and iow frequencys may cause

NOTE 3:

errors. However, the measuring instruments and methods indicated above
providecomparatively accuratevalues.

wave.

A tester (general purpose) may not be suited often to measurement of a distorted




12. STANDARD SPECIFICATIONS

Model pame (L100-) 002 004 005 007 [H] 015 022
NFE NFE | NFE NFE NFE | NFE NFE
| 200V Class , 002 004 007 015 022 037 055 075
NFU NFU NFL NFU NFU LFU LFU LFuU
Protective structure (NOTE 1) P20
Over voltage category I
Muximum motor size (4P, KWXNOTE 2)| 0.2 0.4 0.55 0.75 I.1 1.5 2.2 3.7 55 7.5
Maximum 230v 05 0| 1 15 | 19 | 28 3.9 6.3 95 | 127
{kVA)
240V 0.5 10 12 16 | 20 | 29 41 6.6 9.9 133
Input supply phase 002~022NF - ; Single-phase/Three-phase
037-075LF - ; Three-phase
Rated tnput AC voliage (V) 200V -10%-240V +5% , 50/60 Hz +5%
Rated output voltage (VY (NOTE 3) Three-phase 200 1o 240V
{Corresponds to input voltage.)
Rated inp Y T hase/Three-phase) | 3.111.8| 58734 | 6.7/39 | 9.0/5.2 [11.26.5(16.093 225113, - /200 | -1300 | -140.0
Rated output current (A} (NOTE 4, 14 2.6 3.0 4.0 5.0 7.1 10.0 15.9 24.0 32.0
Output frequency range (NOTE 5) 0.5 to 360 Hz
Digital command:+0.01% of Max. frequency
Frequency accurscy(at 25 £10C) Analog command:+0.2 % of Max. frequency
Frequency setting resalution Digital setting : 0.1 Hz , Analog setting : Max. frequency devided by 1000
Vollage/frequency charactenstics Constant or Reduced torque with any variable voltage/frequency.
Overload current capacity 150%. 60 seconds
Acceleration/deceleration Lime 0.1 1o 3000 seconds, in selectable linear or non-linear mode, second.
scceleration/deceleration useble.
Starting torque 100% or more (When torque boost has been set)
Braking| Dynamic braking (NOTE 6)
torque | Feedback to capscitor Approx. 100% Approx. 70% Approx. 20%

DC injection braking

Braking is ON at the mun. frequency or less. Braking can be selected by
the operator. (Min. frequency, braking time and braking force can be set.)
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Moedel designation (L100-)
{ 200V Class ]

002 004 005 007 o1t oLs 022
NFE NFE NFE { NFE NFE NFE NFE

062 004 007 015 022 017 053
NFU NFU NFU NFU | NFU LFU LFU

075

nput | Frequency | Digital operator
ignals| setting

Scttings with the potentiomctcr or in the key pad.
po P

External signals

0 - 10 VDC (Input impcdance 10 k2)
4 - 20 mA(Input impedance 250Q2)
1k€2 o 2 k€2 (1 W) Variable resistor

Forward/ [Digital opcrator
reverse

STOP| switch (The farward run (FW) when shipped from the factory)

run,
stop External signals

Intelligent input terminal ( FW /RV )

Intelligent input terminal

FW : Forward run/stop RV: Reverse run / stop
CF1-4: Multi-stage spced JG : Jogging command
AT : Analog currcnt input sclection 2CH: Change of 2ad aceel/decel time

- FRS: Free run EXT: External rip USP: USP function

RS: Reset SFT: Softwarc lock PTC: Thermal protection

UIPUL| [neelligent output terminal
gnals

FAL/FA2 : Frequency arrival signal RUN: RUN signal
OL: Overload previous notice siganl
QD : Dcviation signal ar PID controf AL : Alarm signal

Frequency monitoring

Analog meter (0 - 10 VDC full-scale max] mA ) Selection of the digital
frequency signal .analog frequency signal or analog output current monitor.

wit alarm contact

ON when the inventer trips.(l¢ contact)

ther functions

automatic voltage regulation retry,analog gain/vias adjustment,
frequency jump,upperflower limiter,

output frequency display, teip histary monitoring.

carrier frequency setting(0.5~16kHz) , PID control,
automatioc torque boost . etc.

otection functions

overcurrent, overveltage, undervoltage, electronic thermal, temperature
abnormality, ground fault upon stanting, overioad limit
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002 004 005 007 o1l Q15 022
Model name (L.100-) NFE | NP | NFE| NPE | NFE| NFE | NEFE
[ 200V Class ] 002 004 0a7 als 022 037 055 015
NFU NFU NFU NFU NFU LFU LFU LFU
General | Ambient temperature -1010 50°C
specifi- | (NOTE 7)
€allons  151prape temperature/ -251670°C  (during short-term transportation period) /
Humidily 20 to 90% RH (no dew condensation)
Vibration 5.9 m/52 (0.6G) 10 - 55 Hz
Instaltation location 1,000 meter or less altitude, indoors (IP54 or equivalent)
External color Blue
Options remote operalor, COpy unit, cable for digital operator,
reactor for improving power factor, noise filier for inverters,OPE-]
Estimated mass (kg) 0.85 1.3 2.2 2.8 55 5.1

NOTE 1. Protective structure is based upon EN60529

NOTE 2: The applicable motor is a Hitachi standard four-pole motor. When using another
motor. make sure that the rated motor current does not exceed the ratedinverter
current.

NOTE 3: Theoutput voitage will decreaseif input voltage decreases.

NOTE 4: Theinitial data setting value of 005N/ 011N are same as007N/015N.
S0 be sure to set the value| b 12 |( Level of the electric thermal ) and
(Level of overload restriction setting) of 005N/ 007N for each motors.

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

NOTE 6: Torque will be reduced when the base frequency exceeds 50 Hz

NOTE 7. Inrangeof 40to50°C. reduce carrier frequency 2kHz andderate output
current 80% , and remove the top cover.
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. 004 007 018 02 010 M0 oss | o015
Model name (L100-) HA | HA HFE | HFE HFE ! HIT HFE | HFE
[ 400V Class ] 004 007 05 022 | 0w 055 | 078
HFU HFU HFU HFU HF HFL | HFU

Protective structure (NOTE 1) P20

Over voliage category [}

Matimum motor size (4P kKWYNOTE 2] 04 | 075 | 15 22 30 40 s | 1
Maximum t
(kVAYY 460V LI 19 10 43 6.2 6.8 103 |

Input supply phase Three-phase

(Fer Low Voltage directive, supply 4 wire carthed neutral)

Rated input AC voltage (V) 180V -10%-460V +10% , 50/60 Hz +5%

Rated autput voltaze (V) (NOTE 3) Three-phase 380 w 460V

(Corresponds (o input voliage.)

. —— T : e i
Rated input current (A) w | | so 1 10 1 100 10 | 165 00
Rated outputcument (NNOTE 4| | 715 | 25 | as | 55 1 78 T oss | o o
Output frequency range (NOTE §) 0510360 Hz

Frequency accuracy(at 25 =10;C}

Digital command:+{(.01% of Max. frequency
Analog command:+0.2 % of Mar. frequency

Frequency setting resolution

Digital setting : 0.1 Hz , Analog setting : Max. frequency devided by 1000

Voluage/frequency characleristics

Constant or Reduced torque with any vanable voltage/frequency.

Overload curent capacity

150%. &0 seconds

Acceleration/deceleration time

0.1 t0 3000 seconds, in selectable linear or non-linear mode, second
acceleration/deceleration usable.

Starting torque

100% o¢ mote (When torque boost has been set)

Braking| Dynamic braking (NOTE 6)
torque freedback 10 capacitor

Approx. 100% Approx. | Approx 20%

0%

DC injection taking

Braking it ON at the min. frequency or less. Braking cm be selected by
the operator. (Min. frequency, braking lime and braking force can be sel.)
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004 007 015 022 o3c | 040 | oss. | 075
Model name (L100-) HFE | HFE | HFE | HFE | HFE | HFE | HFE | Hre
[ 400V Ciass ] 004 007. | 015 022 040 055 075
: HFU | HFU | HFU | HFU HFU | HFU | HFU

pul Frequency | Digital operaior
gnals { selting -

Setlings with Lhe potentiometer or @ @ in the key pad.

External signals

0- 10 VDC (Input impedance 10 k2)
4 - 20 mA(laput impedance 250Q )
1k€2 to 2 k€2 (I W) Variable resistor

Forward/ | Digiwal operator
reverse

ISTOP swilch (The forward run (FW) when shipped from
the factory)

run,
stop External signals

Intelligent input terminal ( FW /RV)

tntelligent input tlerminal

FW : Forward run/siop RV: Reverse run / slop

CFI-4: Multi-aagc speed JG : Jogging command

AT: Analog current inpul selection 2CH: Change of 2nd accel/decel time
FRS: Free run EXT: External trip USP: USP function

RS: Reset SFT: Software lock PTC: Thermal protection

utpul | [nielligent output terminal
gnals

FAL/FA2 . Frequency amrival signal RUN: RUN signal
OL: Overload previous notice sigani
OD : Deviation signal at P1D control AL : Alarm signal

Frequency monitoring

Analog meter (G- 10 VDC fuli-scale Max,) mA) Selection of the digital
frequency signal .analog frequency signal or analog cutpul current monitor.

ault alarm contaci

ON when the inverter trips.(lc contact)

ther functions

automalic voltage regulation.retry.analog gain/vias adjustment,
frequency jump upperflower limiter,

output frequency display, inp history montloring,

carrier frequency setting(0.5~16kHz) , PID control,
automatioc torgue boost , etc.

rotection functions

overcurrent, overvollage, undervoliage, electronic thermal, temperature
abnormality, ground fault upon starting. overload limit
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R 004 007 o1s 022 030 040 0ss Q75
Model name (L.100-) HFE | HFE HFE | HFE | HrE HFE | MFE | HFE
{400V Class | - 004 007 ols 022 040 055 075
HFU HFU HFU HFU HFU HFU HFU
General | Ambient temperature -10 10 50°C
specifi- | (NOTE 7)
cations Storage tlemperature/ -251070°C  (during short-term transportation period) /
Humidity 20 to 90% RH (no dew condensation)
Vibration 5.9 m/S%(0.6G) 10 - 55 Hz
Installation location 1.000 meter or less allitude, indoors (IP54 or equivalent}
External color Blue
Options remote operator, copy unil, cable (or digital operator,
reactor for improving power factor, noise filter for inverters, OPE-)
Estimated mass (kg} 1.3 1.7 2.8 55 5.7

NOTE 1.

NOTE 2.

NOTE 3

NOTE 4:

NOTE 5:

NOTE 6:

NOTE 7.

Protectivestructure is based upon EN60529

The applicable motor isaHitachi standard four-pole motor. When using another
motor, make sure that the rated motor current does not exceed the rated invener
current. .

The output voltage will decrease if input voltage decreases.

The initid data setting value of 030H are same as 040H.

So be sure to set the value[b 2]( Level of the electric thermal ) and[b 22|
(Level of overload restriction setting) of 030H for the motor.

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

Torque will be reduced when the base frequency exceeds 50 Hz.

In range of 40 to 50°C. reduce carrier frequency 2kHz and derate output
current 80% , and remove the top cover.

12-6



2

(e

Mcasurement methed for output voltage

With a load

Without a load

i v
w1 v Motor
-
£ Diode 600 V 0.0 A min
{200 V class)
1000 ¥ 0.1 A min.
(400 V class)
220k \
W
) 300 V (200 V class}
Fundamenial wave effective value: 600 V (400 V class)

VAC=1.1xVDC moving-coil lype

Additional
resistor
SkQ30W

/

Diode 600 V 0.01 A min.
(200 V class)

1000 ¥V 0.1 A min.

(400 V class)

)

300 V (200 V class)
600 V (400 V class)
moving-coil type
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Terminal Connection Diagram

Inverter

Three phase
power supply

T
TV Motor
TYW (>
10 :
%DCL
D

Nate-

Remove the internsl short
circuil bar when DCL s
connected.

Fault slarm signal

Frequency setter 1]
Ixohm to 2kahm
- ol 250shm 10 2xohm
o B REs)
Current input
DC 4mA ~~ 20mnA i
¢ >
....).-.. 2
RY
cM2 T DC24V
%
tL Grounding
Main circuil (NOTE 4) ]
power supply (NOTE 3} 2.0 % or more

QOperation
L command

NOTE 1: Common erminal for each terminal is differea. o . n

utpu

Terminal frequency

name 1,2,.3.4,5 FM |H,0,01] 1112 |  ~=tf 2 P
Common P24 i CM?2 revolutions

of mowor
NOTE 2: When the operation command is input first
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NOTE 2X:

NOTE 4:

and the main circuil power is turned ON,
a direct start results and a wip occurs.

Do not input the operation command
simullancously when the main circuit

is turned on.

Do not wurn OFF the main circuit power
during running.




External Dimensions J‘“"u—‘
———
SEEEEC
MODEL H(mm) R LY o
LI100 -002NFE 107 = — &
002NFU 107 "
Q04NFE 107
004NFU 107 w3
RO 4,
J_1
00s==000
00000800620 )
x
LI00 -QO04HFE
D04HFU
DOSNFE
-DO7NFE
O0TINFU

L100 -007HFE(No fan)
-00THFU(Nofan)

O15HFE
-015HFU

130

136

°f

>
N

\\

AN\

Dimension in mm



140 -

128
L100 -0 INFE g y
-0I5NFE ; /
-015NFU I ° | [esms E/%
J | |7 | = %
& Heenll 1 & d == /
5 4 J [.'I . /
- 3.
7
ﬂ_"—";[ Ground Ternunal
Main Circuit Terminal
Umﬁﬂﬂﬂ[mﬂ Alzrm Terminal
0000
= Coatrol Circurt Terrmnal
-

Axr e
022HFE == /
-022HFU | | E= /
030HFE _ == /
03LFU g :Imar: c == /
-040HFE LG NHEE /
‘040HFU L0 =an

8 A : /
o F
\ = ) /
5.‘_ ~ - @JI‘ %
T
Man Circunt Termina
ecl) e
Ground Terminal ﬂﬂnﬂl] arm Tecmina
I
- Control Circust Termina!
U FAN U
t LT ‘




LFU
L100 5555HFE
-055HFU

-075LFU
-075HFE
-075HFU

00000000000

00000000000000Ga00uGR0

257

ol 0000020a00000000000000
(1 [ 1 Y

23,
@. /s
@ -
g

=

0000===9000000
-—P b 0on | T

l!.ﬂ il‘

_rVJ 5
{ " T L
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13. FUNCTIONS WHEN USING THE OPTIONAL REMOTE OPERATOR

13.1

Connecting the remote operator

Before connect the optional remote operator (digital operator,OPE-J) , urn the power
supply(power source) off.

(1

(2)

(3)

Adaptor cable

Connect the remote operator cable with the inverter
Turn the power supply (power source) on
Make sure that the liquid crystal display(LCD} of the remote operator is lit

When the power supply of the inverter is turned on.lfmmof the monitoring mode
will be displayed, If. however, any of the following is displayed at the moment of the
invener is turned off, they will be displayed again when the power is turned on at the
next time.

| this function.

+  Only the copy unit (DRW-OA?2) is able to copy the data of L100 series. The old type
(DRW-0A) is not available for L100 series.Do not use the copy unit (DRW-OA) for

NOTE :Do not connect or disconnect the remote operator.duning the power is supplied to

the invener.

NOTE :When the remote operator is connected , the key pad of the Inverier is not available
NOTE :When OPE-J is connected, the keys of OPE-J are not available except for .

(See p.B-12"B89")
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7 When tumed ON,

— read out 1s inhibited.
52288
— If pushing down WM key with ON,
"RD LOCK" is displayed.
-{ 1 _Invalid

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

Switch
l 2
Model
L10G series
(Same as 1300) OFF ON
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Setting and Y : Selling cm be changed
change are during operation
ssible? N : Setting can not be changed
Monitoring mode displays dqring operation
(when the remote operator is used) ~ : Display only
Visplay Monitor name Display content Standard | Setting | Y/N/-] Remarks Digial
rquence setling range operalor
I Frequency setting {1) displays the Monitor
destination and 000010 | 4 sciting.
output 0000 | 3600 (2) displays the
frequency output. dol
- 7 is displayed
Muitistage-speed whenrun
setting and out- instruction is ON.
put frequency 000.0 e .
: Forward run .
000.0 R: Reverse run Setting
000.0 Dislrs!ayod during Fol
LFSPDODO ) mulustage operation.
PID — . ; ;
va]ucres?t::'e:;e ITMPOOO'O ot O EKL :‘ l;roct::llir:::':'::clg:ng
fvRPODOOI.: 0. 000 IG : Jogging
[1Poo0o - “00Rz |
{
[15P0000° 00Hz |
2 Acceleration time 10.0 0.0
setting Lacct 001005 | (150 | 30000 F02
3 Deceleration time 10.0 0.lw
setting [bEct___ 001005 ]| (150) | 30000 F03
4 Frequency setting VR/TRM VR : Inverter pot meter]
command [F-SET-SELECT VR]| TRM | gey TRM: Invenies tenminal | A O
: REM: Remote operator
5 QOperation TRM
command method | LE/R-SELECT REM } TRM | mEMm A 02
Frequency converied i ?
6 | seting and | [H201.0 000 ]| 010 10110999 g“u:"ﬁm ";“'"' D 07
converled value converted value is
monitor displayed. b 86
7 Output current (l)disptaysofﬂt rated 402
display "
splay [Im 00 A oox]| - - P i oy sw";ﬂ‘:“"““
current
Reactive current Initial setting Inverter
8 | seting Lio o AL - Ot 32 ratedt currend * 0.58 b 32
Manual torque 42
9 | boost adjusiment | Y-Boost_Codecii> ]| 11 0010 99 A
10 Boos! F setting [V-Boost F_100% ]| 0% 0_?01%% A4l
Torque boost mod 4
| scteation o 1% | [VBoost Mode 0 ]| 0 01/ A4l
Output volage Ad
12 gainpndjustmEm (V-Gain 100% | 100 S0 to 100 3
Jogging fi 3 -
13 agff;{'nﬁe.:fq Y| Cogging  1.00Hz }| 1.0Hz | 0109.99 A 38
Jogging mode
14| selection | Jog Mode o Jf o Cto2 A 39
Analog meter b 81
15| adjustment {ADJ 80 ]| 80 %0
Panel display b &9
16 | selection LPANEL a1 ][ do1  |doi 0407
Termiaal - _ 405
17 omiton | [TERM 1L triti] 4 06
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nsplay

Monitor name Display content Trp cause.cintents Remarks
squence
18 Alarm display [ERRI -4 ] Not occuerd

LERRI OVER. V) <T1E'£ C::j:eb The message is

Trip monitor P displayed on a prien

. basis when an alarm
[ ERRI 31.0Hz | | Output frequency when tripped occurs.
| ERR{ 12.5A ] Output curreat when tripped Trip cause
- Overvoltage trip

[ERRI 7870vde] Voltage between P and N when

tripped

[ERRI RUN 000002H |

Cumulative hours
when tripped

Total atarm count

[ERROR COUNT 0|

Not occuerd

19 _
LERROR COUNT 25 | 1o tAp count

20 Trip history monitor [ ERR2 4 J Not occuerd

Last trip contents [ERR2 0OC Accel | <T11:1r? Cz:z:cb Trip cause
p Overcurrent trip fo

[ERR2 5.0Hz | | Output frequency when tripped acceleration
(ERR2 20.1 A] | Qutput current when tipped
(ERED Y Vdcl Voltage between P and N when

tripped

[ERR2 RUN 000002H |

Cumutative hours

when tnpped
Contents of last [ERR3 £ | Not occuerd
trip but one p
: rip cause
[ERR:" EXTERNAL I <T1|:1r;iancca:sc§ =3> External trip
[ERR3 5.0Hz | Output frequency when tripped
(ERR3 201 A Output current when (ripped
Voliage between P and N whe
[ERR3  560.0 Vdc| wipped _
Cumulative hours
(ERR3 RUN 00000IH] | when ripped
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NOTE: When data is changed. be sure to press the TR Ikcy.(Otherwise, the changed data may not

The following functions can be obtained with connection of L-10{-series to the remote operator

be stored.)

(DOP) or the copy unit (DRW).

Function mode

Displa; i Standard settin, i ipi
" , Display contenl 5 Setting Digital
:‘ ence o.| Function name (Function modc 2) FE FU range opcrator
Base frequency 50.010 X
] hay F-BASE 050 Hz | SO0H:z 60H: MAX freq. AD3
Maximum frequency | -
2 | oif g MAX.  060Hz| SOHz | 60Hz |500103600 AO4
Stan frequency S
3 2 adjustment min. 0.5 Hz, 0.5 0.5 0.5109.9 (H2) bB2
Motor input voitage 200,220,230, 240¢
4 03 setling AVR AC 200 v [230V/400V | 30V460V 180,400,413 440460 AB2
AYVR funcuon for
deceleration AVR MODE DOF|F WFF DOFF ON/OFFIDOFF AB!
5 Convol method CONTROL  VC Ve VC  ve  VPI Ad4 |
setling '
6 06 Acceleration time ] )
setting ACC 1 00100 100 10.0s 0.1 10 3000.0 FO2
2-stage acceleration
selection ACC CHGC T™ ™ ™ TM /FRE A4
Acceleration time 2
setting ACC2  00150s | 15005 | 15.00s 0.1 10 30000 A92
Acceleration time
change froquency | ACC CHFr 000.0Hz | 00Hz | 0.0Hz 0.0 t0360.0 A95
setting l
Paticrn n':laclion for ACC LINE L L L l LS l AQ7 |
acceleration
7| 07| Jeeecmiontimet | pec 1 001005 | 1005 | 100s | 0.1 w0 30000 | Rz |
prerontme2 | pEC 2 001505 | 01505 | 0150 |o1w000 | A |
Deceleration ime | pec ¢Hpc 000.0Hz | 0.0Hz | 00Hz | 00643600600 | Acags
change frequency
selting
Pauern selection for| DEC LINE L L L L/s Aog
|| decelerauon '
g jo| Restarting afier FR: | RUN  FRS  ZST  ZST ZST fST/ZST b3s
signal selection
11| Mulistage speed SPD | 005.0Hz OH:z OHz 0.0 to x.0.0 A2l
| speed setting
Multstage speed SPD 2 005.0Hz OHz 0Hz 0.0 to 360.0 A22
2 speed setting
Mulustage speed | -SPD IS 005.0Hz OHz bH.? 6.0 10 360.0 A35
15 speed setting
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isplay, : Display content Standard seuing Setting Digital
nce No.|  Function name {Function mode 2) FE U] range opcgmo,
10 F-20] DC braking DCB SW  OFF OFF OFF ON/QFF ASl
selection
DC braking BCB F  00SHz| O0S5H:z 05Hz | 0.010 10.0Hz A52
frequency setting
DC braking delay DCB WAIT 005 00s 005 00i050s A353
time setting
DC braking DCB Vv 000 0 0 0o 100 A54
force setling
DC braking DCB T 00.0s 0.0s 00s Ot 60 ASS
time setting
1t [F-22| Allowable IPS UVTIME 01.05s 1.0s 10s 0310250 b02
instantaneous
power failure
Reclosing standby | {PS WAIT 010.05 1.0s 1.0s 0.310 1000 b03
after instantaneous
power failuce
recovered
Instantaneous power] |PS POWR  ALM ALM ALM ALM/FTP ]|
failure restan RETAST
selection
12 [.23| Electronic thermal | E-THM CHAR SUB| CRT CRT CRT/SUB b13
characteristic
selection
Electronic thermal | E.THM LVL 16.50A |Rated output | Rated output | 50 to 120 % of bl2
level setting curment current Rated output
cument
13 F-24 Overload limit level | OLOAD LVL 20.61A Rated output |Rated output | 5010 150 % of b22
setling current current Rated output
*1.25(A) *1.25(A) current
Overload timit OLOADCONSTOLO| 19 1.0 0.11030.0 b23
constant setting
Overload limit OLOAD MODE ON| on ON | OFF/ON/CRT b2i
mode selection
4 |F.25| Software lock $-LOCK MDi] MDI MDI | MDOMDI b3
selection /MD2/MD3
ts IF.26| Frequency lower LIMIT L 000.0Hz 0.0Hz 0.0Hz 0.0 10 360.0 A62
. limiter setting
Frequency upper LIMIT H 000.0Hz 0.0Hz 0.0Hz 0.010 3600 X
limiter setting
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visplay ) Displ Standard setting Settin o
. play content ... oethng Digital
nce No.| Function mm (Funclion mode 2) FE U range npcgra:or
16 (F-27 Jump [requency JUMP FI 0000Hz| OHz OH: 0.010 360 - A63
setting (1)
Jump frequency JUMP F2 000.0H:z OH: OH:z 0.010 360 AGS
setting (2)
Jump frequency JUMP F3 0000Hz] OH: OHz 0.0 10 360 A67
selting (3)
Jump [requency JUMP W] 005Hz} 0.5Hz 0.5Hz 0.010 360 A64
width setting (1)
jump frequency iUMP W2 Q05Hz| 05H:z 0.5Hz 0.010 360 A66
width setting (2) .
Jump frequency JUMP W3 005Hz| 0.5Hz 0.5H: 0.0 10 360 AGE
width setiing (3)
17 |F-28| STOP key validity | STOP-SW ON| ON ON ON/OFF b87
selection during
terminal running
18 [F-31 External frequency | IN EXS 000.0Hz OHz OHz 0.010 360 All
start setting
External frequency | [N EXE 000.0Hz OHz OHz 0010360 Al2
end sening
Exiemnal frequency | IN EX%S 000% 0% 0% 010 100 Al3
slart setting rate
External frequency | IN EX%E  100% 100% 100% 01c 100 “Al4
end setting rate
Exicrnal frequency | [N LEVEL 0Mz OHz OH:z OHZEXS AlS
starl painl setiing
Frequency command [N F-SAMP 8 ] 8 108 Al6
sampling setting
19 [F-32 Amival frequency | ARV ACC 000.0Hz|  OH: OH: 0.0 10 360 Cc42
setling for
acceleration
Amval frequency | ARV DEC 000.0Hz|  OHq OHz 0.0to 360 C43
selting for
deceleration
20 (F-33 Overload previous | Ov Load 16.50A Rated Rated Raled current c4l
nolice levelselting current current * 0-200%
Overdifferetial OV PID  003.0% 3% 1% 0.0 t0 100.0 C44
signal oulput
level
21 |F-34] Intelligent input IN-TM | Fw W FW FW and 13 ot
terminal | setting other terminals
Intelligent input IN-TM 2 RV RV RY RVand I3 Cco2
lerminal 2 setting other terminals
Inielligent input IN-TM 3 CF1 CFI . AT CFland 13 Co3
terrrunal 3 setting other lerminals
Intelligent input IN-TM 4 CF2 CF2 use’ CF2and 13 Co4
tertninal 4 selling other lerminals
inteltigent inpul IN-TM 5 RS RS RS RSand 13 co5
terminal 5 selling other terminals




Display

‘ , Display content Standard setting Setting Digital
;ﬁme No.| Function name {Function mode 2) FE Fu range opegmo;
(21) |F-34) lnput terminai | IN-TM O/C-1 NO NO NO NO/NC Cii
NO/NC senting
Input terminal 2 IN-TM O/C-2 NO NO NO NO/MNC Ci2
NO/NC setting : ’
Input terminal 3 IN-TM OfC-3 NO NO NO NO/NC Ci3
NO/NC setting
Input terminal 4 IN-TM O/C4 NO NO NC NO/NC Cl4
NO/NC setting
Input terminal 5 IN-TM O/C-5 NO NO NO NOMNC Cls
NO/NC setting

77 IE.35] Outputterminal 11 | OUT-TM | FAl FAI Fal RUNFAIFA2 C2i
seuting RUODIAL
Output terminal 12 | QUT-TM 2 RUN RUN RUN [RUN/FAIFA2 c2
setting /OL/OD/AL
Alarm output OUT-TM O/C-A NC NC NC NO/NC C33
terminal NO/NC
setting
Output termmal 11 | QUT-TM Q/C-1 NO NO NO NO/NC ClH
NO/NC setting
Output terminal 12 | QUT-TM O/C-2 NO} NO NO NO/NC C32
NO/NC setting

23 |F-34 Carrier frequency CARRIER [2.0kHz} 5.0kHz 50kHz | 0.51t0 16.0kHz b8&3
seiting

24 |F-37] Monitor signal MONITOR A-F A-F A-F A-FIAD-F C23

_ selection

25 |p.3g] Initial setting INIT SEL EUR EUR USA | JPN/EUR/USA b8s
selection /(SP1)
Debug mode INIT DEBG QFF | . OQOFF QFF ON/OFF Cot
display selection
Digital operator INITDOPE FWD| FWD FwD FWD/REV Fo4
rotation diction .
selection
Initial mode INITMODE TRP| TRP TRP TRP/DATA b84
selection

26 |F-43| PID function PID SW QFF| OFF OFF OFF/ON A7l
selection
P gain setting PID P 1.0 .G 1.0 021050 AT2
| gain setting PID | 001.0s 1.0 1.0 0.0to 150 AT3
D gain setting PID D 000.0 0.0 0.0 0.0te 100.0 Al4
PID scale rate PID CONV @1.00 1.00 [.00 0.01%299.9 A5
setting
Feedback PID PID INPT CUR CUR CUR CURNVOL Al6
selection
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Contents

Display '

Over- The output current of the inverter is detected. When it LC “5‘5'". Driv e ]l
current exceeds the specified value, the output is turned off. peed
G D
protection Decel. | OC. Decel |
Accel. 0OC. Accel
L R
Overload When a motor overload is detected by the electronic thermal function.
protection | theoutputof theinvencr is cut off. [ over. L |
0 When the DC bus voltage exceeds a certain level due to regenerative
ver- energy from the motor. this protection funclion engages. and the output Over. v |
voltage of invcner is eut off.
rotection . . ; . .
P This is an error display when the input voltage supplied to the invcner l OV. SRC ]
exceeds the specified value.
EEPROM When the memory built in has problem by noise and excessive tempera- .
error ture rise. protective function works and output of inverter is cut off. [ EEPROM
Under A dccrcasc of the input voltage of an inverter results in improper func-
tion of the centrol circuit. Il also generates motor heat and causes low
voltage torque. Under. V|
protection
CPU Malfunction or abnormality on builtin CPU and the output of the | CPU I |
error invcner is cuts off.
| CPU2 i
External R :
. An abnormality signal from external equipment cuts off the output of the | EXTERNAL
trip imverter. (When the external trip function is selected)
USP error o . ‘ ) o
[tindicates an error when power is turned on whilc the inverter is being USP ]
run. (When USP function is selected)
Ground The inverter is protected by detection of ground fault between the
fault inverter output and rhc motor upon power on. I GND. Flt |
protection There may be the possibility of power module failure.
PTC error . .
0 When the resistance value of the external thermistor is too large |, the | PTC |
equipment detects the abnormal condition of the thermistor and then cut
off the output. (When PTC function is selected)
Thermal When the temperature of the inverter module exceeds a detection level, OH FIN]
protection the output of invcner is cut off. -
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Remote operator/Copy unit ‘

Dimension (unit;mm)

Remote operator (DOP-OA) Copy unit (DRW-QQ_Q)
— N 95

95 . >

r 0] 1 91

10
10

T
=i
1

135
155
145
7
135:0

155
145

= S
M4, pas Ms gs
-
92 - 92 -
A1 2 7
L —t
Pancl cut out : Panel cut out o
100 CABLE (Same as J 100) .
11
Az &
L) ]
Extension cable Extension cable
for connegtor for conncctor
between the between the L100
L 100 and the l i and the remote
digital operator t} operataror the
(QPE-I) ] L copy unit
] )
wy
] %
ey e I
. 1
13.7 A . .
e [ * i
(ICJ-1, 1CJ-3) (ICA-1J, ICA-3)) (ADAPTOR)
NOTE 1: For connection to 100 use the accessory modularjack cable adaptor. .
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Digital operator (OPE-J)

Dimension (unit:mm)

Boss for extensive 25

cable W

1 ] _
79 15 48
-------- —1—7
[ e ng
< i (LI ” H
[ — ﬁ L]
N | O | { N t
1 U ,
e o 328 174] M3

This section can be knoced out
and mounted with an M 3 screw.

70f0.2

B |
¥i

ol
i a2
«° a3
b’\" 2 Y-
Hole position when knocked- l:w

out 3.2 mm diameter.
2-M3or 3.2

NOTE : Digital operator (OPE-J) is available for monitoring only,when it is connected
wirh L100 inverter.( See 8-12 [b 89] )

Only the [STOP] key on the OPE-J is avalable, the other keys do not function.
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Copy unit function

Operation example (Procedure to transfer the data of inverter A to B,C, and D inverters)

qus(:?;ce Operation Key Operation result
Set data is read out from the — :
1 inverter A (It is stored into the READ ‘ 250 =
e — q
mernory)' - lpvma A Copy unut Fﬁ

2 Turn off the power supply to
inverter A and remove the cable.

3 Connect the cable to inverter B and
turn on the power.

4 Copy data stored in the copy unit is

*n x

written to inverter B. COPY — Data copy
B o
5 Cut off the power supply to inverter gg
B (* 1) [averter B Taverter C  [nverter D
. Copy —
6 . | Perform the above processes from 3 unil Sl (SN (&
to 5 sequentially for inverters C and e S B

D. That is, the same process as at

for inverter B.

Operation example{Process to change and transfer toinverters B, Cand D)

Connect the cable and press _ =
MONJ{ FUN || STR == Diuachunge . =
L the remote key. = !

Changethe data of theinverter ;ﬁ
with copy unit. @ E’ Copy unit lnverter A

Read out the data from

inverter A (Itisstoredinto the READ =n ==
2t06 | memory area of the copy unit). . ?L?g_s, ‘ — -
The following procedures are the i P lnvener A Copy unit "i

same those of the operation|.
Change the data settingfirst.

*1  When pressing any key or resetting the unit after the !key is pressed, be sure to wait for

at least six seconds. (When any key is pressed, the unit isreset, or the power isturned off
within six seconds, the data may not be copied.)

NOTE : Only the copy unit (DRW-0A2) is able to copy the data of L100 series.

The old type (DRW-0A ) is not available for L100 series
Do not use the copy unit( DRW-OA )for thisfunction.

13-12

o



)

NOTE 1: The following settings cannot be copied by the copy function. Note that the current set
data is saved as it is.

. Monitor mode
Trip history monitor

(Counts of latest three alarms)

. Function mode
F-25 Software lock setting

NOTE 2: Do not copy the setting from the 200 V class to the 400 V class or from the 400 V class
to the 200 V class. (When the setting is copied to a different voltage class by mistake.
reset F-03 (motor input voltage setting).)

NOTE 3: Do not copy the setting from the Japanese version to the European or American version
or from the European or American version to the Japanese version.

NOTE 4: When the V/f control setting data is copied from a different capacity (for example, copied
from L100-004NFE to L100-022NFE), change F-23,F-24 and F-33 in relation with the
current value of the applied motor.
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14. SERVICE

When inquiring about inverter trouble, please be ready to inform the shop where you
purchased your unit or following addressif you arein Europe.

Hitachi EuropeGmbH

Am seestern 18 (Euro.center)
40547 Dusseldorf. Germany
TEL : 0211-5283-O

FAX : 021 |-5283-649

(1) Type

(2) Purchased date

(3) Manufacturing No. (MFG. No.)
(4) Malfunction symptoms

If the contents are unclear dueto an old nameplate, give only the clear items. To reduce
the non-operation time. it is recommended 10 stock a spare invener.

Warranty

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

|. Serviceinthe following cases, even within thewarranty period, shall be chargedto
the purchaser.

(@ Mafunction or damage caused by misoperarion orremodelling or improper repair
(b) Malfunction or damage caused by adrop after purchase andtransportation

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

2. When serviceisrequired for rhe product at your worksite, all expenses associated with
field repair shall be chargedio the purchaser.

3. Alwayskeep it handy. Please do not loose it. We are sorry but this manual can not be
re-issued.
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Appendix 1 L100 series data setting values

L.100 seriesinverters provide many functions and their par ameter scan be set by the user.
It is recommended to record the parameters that have been set by the user, in order to speed the
investigation and repair in the event of a failure.

Inverter model L100] Thisinformation iswritten on the
specification label located on the right
MFG. No. | | side of theinverter.

For the digital operator

Display sequence Function name Standard setting Set value
-FE -FU
FO1 Output frequency setting 0.0 0.0
FO2 Acceleration 1 10.0 10.0
FO3 Deceleration | 10.0 10.0
FO4 Running direction setting 00 00




(2) Extention Function Mode

(1 ¥Extended function mode A group

Parameter Function name Initialization Initialization Sct value
display {Europe) (USA)
AD Frequency distination setting 0! 0l
A02 Run command distination sctting 0l 0l
A03 Base frequency selling 50.0 6_0;3 o
AD4 Maximum frequency setting 50.0 60.0
All External frequency sctting start o o
Al2 External frequency seiting End 0 0
Al3 External frequency setting siart rate 0 0
Al4 External frequency sctting end  ratc 100 100
AlS External frequency stan pattern setting 0l a1
Al6 Time constant of the filler of analog input 8 8
setuing
A20-A35  Multispeed frequency setting All data All data
are 0.0Hz. are 0.0Hz.

A8 Jogging frequency setting 1.0 1.0
A39 Stop mode  of jogging 00 00
Adl Selection of method of torque boost 0 0
A42 Value of manual torque boost sctling 1 i
Ad3 Manual torque boost frequency adjustment 10.0 10.0
Ad4 V/F characteristic sctting 00 00

A45 Iv-Cain selting 100 100
ASIl Selection of DC braking operatian 00 0.
A52 DC braking frequency setting 0.5 0.5
A53 DC braking wailingtime setting 0.0 0.0
AS4 DC baking force setting 0 0
AS5 DC braking time setting 0.0 0.0
A6l Frequency upper limiter setting 0.0 0.0

™




2

L4

Parameter Function name Initialization Initialization Sct value

Display (Europe) (USA)
A62 Frequency lower limiter setting 0.0 0.0

A63,A65 |Jump frequency selling 0.0 0.0
AG7
AB4,AB66 [Jump frequency width setting 0.5 0.5

JA68
A71 Selection o f PID control 00 00
Al2 'P(proponion) gain setting I 1.0 1.0
AT3 Il(lm:gra.l) gain setting ‘ 10 1.0
Al4 D(Differential) gain setting I 0.0 0.0

| A75 | Scale conversion of PID control setting | 1.00 1.00
AT6 Feedback signal destination setting 00 00
ARl Selection of AVR function 02 02
A82 Selection of voltage of AVR function for the 2301400 230/460

motor
A92 Second acceleration time setting IS.0 15.0
A93 Second Deceleration time selting IS.0 15.0
A94 Selection of method to use second acceleration | 00 00
deceleration (acc2/dec?)

A95 Changed frequency from accl to ace2 setting 0.0 0.0
A96 Changed frequency from dcc | to dec? setting 0.0 0.0
A91 Pattern of acceleration setting 00 OO
A98 Pattern of deceleration setting 60 ‘00




(2) Extended function mode of B group

Parameter Function name Initialization Initialization Set value
display {Europe} (USA)
b1 Selection of restart mode 00 00
b2 Allowable undervoliage power failure time 1.0 1.0
setiing
b3 Reclosing standby lime after under 1.0 1.0
voltage powerfailure recovered setting

bi2 Level of electronic thermal selling Rated current for Rated current for
each 1nverier each inverter

b13 Selection of elecironic thermal characteristic 0t 01

b21 Selection of overload restriction operation mode ol O

b22 Level of overload resiriction setting Rated current Rated current

*1.25 for * 1.25 for

each inverier eachinverter

b23 Rate of deceleration al overload restriction 1.0 1.0

b31 Selection of software lock mode 0] 01

. Rated current Rated current
b32 Reactive current setting
*0.58 *0.58

b1 Analog meter adjusiment 30 30

b82 Start frequency adjustment 0.5 0.5

bg3 Carrier frequency selling (kHz) 5.0 5.0

b84 Selection data initialization or clear 00 00

of inp history

h85 Selection of initialized data 01 0 2

bg6 Frequency convened value setling 1.0 1.0

b87 Selection of STOP key ON/OFF 00 o0

b88 Selection of operation at FRS signal canceled 00 al

bg9 Selection of OPE-J monitor o1 01

‘
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(3)Excnded funation of C group
These function have rclation with tamiral.

Paramoter Function name Initialization Initialization Sct value
display (Europe) WsA)
@ |Rumnction of enminal 1 sctting (1] 00
@2 {Rnaion of tenmiral 2 setting 0l 01
s Iﬁmimdnmmlsm'ng 0 16
a4 |Furu.imofla11ird4ming 03 I3
5 |Function of erminal § sctting 8 18
Cll |Condition of trminal 1 setting 0 00
Cl2  |Condition of termural 2 setting o o0
CI3  |Condition of terminal 3 setting o 0
Cl4  |Condstion of tenminal 4 setting 1 ol
Ci5  |Condition of terminal 5 soiting o o0
21 |Function of terminal 11 sctting 0i ot
2  |Runction of terminal 12 seging 0 00
il o | o
31 |Condition of terminal 11 setting 00
€32 |Condition of rminal 12 setting o 0
(33 |Condition of tominal AL setiing 0! o
041 |Leved of overload signal sotting Racd current | Rated  current
of cach of each
tnverter inverter
Ca2  jAmival froquency setting for acceleration 00 00
C43  |Amival frequency semting for docokoration 00 00
O#  [Level of PID doviation signal sctting 30 30




Appendix 2 100 series data setting values (For the remote operator)

L100 series inverters provide many functions and their parameters can beset by the user.
It is recommended torécord the parameters that have been set by the user. in order to speed the
investigation and repair in the event of a failure.

Inverier model L100| | i This information is written on the
nameplate located on the
MFG. No. ] J side cover of the inverter.

Monitor mode

lisplay_ Monitor name ' Drisplay content Set value
Tquenee
1 Frequency setting __{P_\ T
and output frequency . (FSOO 0 O000.0Hz
1150050, .. 0OHz
Multistage-speed
setting and output
frequency
|
|
!
S
!
!
i
‘1550400 Q0Hz !
2 Acceleration time setting ilAacct 00t0.05 !
3 Deceleration time setting (pECi 001005 ]|
4 Frequency sciting command 1 { F-SET-. - TR B
5 Operalion command method ' T—;R+S-t|:!-:‘_C_T-—TVRﬁ';‘I_i' |
6 Frequency converied value setting e __',;‘_;_MA,_;:] T T
and converted value monitor . lHz010 0.00
7 Qutput current display D~ D
lm G.0A 0.0% |
8 Reactive current setting : {10 - A ]
9 Maanual torque boost adjustment I V-Boost > 1|
10 Boost F setting T
11 Torque boost mode selection ’
12 Qulput voltage gain adjusimem T
13 Jogging frequency adjusument ’
_—1_4 Jogging mode selection
_[5— Analog meter adjusiment
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iisplay Monitor name Display content Set value
squence
16 Pane] display selection [ PANEL dol |
17 Terminal monitor |IEBM LLL LLLLI |
18 | Alarm display [ERR]1 ¢ ]
ERR! OVER. V
Trip monitor
{ERRI 31.0Hz
1ERRI 12.5A 1
JERRL____ 787.0vdc |
|ERR]_RUN 000002H
Total alarm count | error cOUNT O]
19
| ERROR COUNT 25 |
20 Trip history monitor {ERR2 ¢ |

Last 1np contents

[ERR2  OC.Accel

(ERR2 5.0Hz

[ERR2 20.1 A

[ERR2  560.0 vdc |

[ ERR2 RUN 000OG2H

Contenls of fast tip bul one

{ ERR3 4 |

[ERR3 EXTERNAL |

[ERR3 5.0Hz |

[ERR3 20.1 Al

[ ERR3 560.0 Vdc |

ERR3_RUN 000001H |




L

Function mode

Jispl - Standard Wi
' Display coatent tandard WINg
::m NO. | Function name (Funglio)l/‘l mode 2 ) R T Sct value
| |=.00[5ase frequency F-BASE 0060 Hz | SO0H. 60H
scling
Y EXi] Maximum frequency F-max. 0060 Hz 50H: 60H:
- sctiing : -
3 02 S@n frcqucncy Fmin. 00.5 H: [V 0.5
_ adjustment
1|03 ::S:::;mpm vollage | AVR AC 200V |230V/400V|230V/460V
AVR function for syp MODE DOFF| DOFF DOFF
o deceleration
§ | :.04|Control method CONTROL  VC Ve ve
. setting
6 |06 Acceleration timel
setting ACC1 00100 s 100s 10.0s
2-stage acceleration
sclection ACC CHG TM ™ ™
Acceleration lime 2
sctiing ACC2 001505 15.005 1500
Acceleration time
change frequency | ACC CHFr 0000Hz | 00Hz | 00H:
sciting ’
Pattern ssiccuon for ACC LINE L L L
. accelerauon
07 Dcc:.clcralion time § DEC | 0010.0 s (0.0s 100's
setting
Dc;clcratmn tme 2 DEC 2 001505 0150 01505
setting
Deceleration time | nEc cHEe 000.0Hz | 0.0Hz 0.0Hz
change frequency
setting
Pattern selection foff DEC LINE L L L
deceleration
"é— 10| Restaning after FRS RUN FRS ZS8T Z58T 8T
signal selection
9 | .4i| Mulustagespeed 1 | SPD | 005.QH OHz OHz
Mutltistage speed 2 | SPD 2 005.0Hz OHz QHe
Multistage speed 3 | SPD 3 (005.0Hz OHe OH:
Multistage speed 4 [ SPD 4 005.0Hz OH: 0He
Multistage speed 5 SPD 5 0050H: 0Hz OHz
Muliistage speced & | SPD 6 005.0Hz OHz QHe
Mullistage speed 7 | SPD 7 005.0Hz OHz OHz
Multistage specd 8 | SPD 8 005.0Hz 0H: | oHz: 1
Multistage spced 9 | SPD 9 005.0Hz OHe | OHe
Muitistage speed 10} SPD 10 005.0Hz OHz OHz
Multistage spced 11| SPD 1 1 005.0Hz OHz OHz
Multistage speed 12| SPD 12 005.0H: 0Hz 0Hz
Muluistage speed 13) SPD_13 005.0Hz 0Hz OHz
Multistage speed 14| SPD 14 005.0He 0He OHz
Multistage speed 15| SPD 15 005.0H: OHe Ol
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Display
sr.

Standard setting

. Display content
e ence No.| Function name (Function mode 2) = U Set value

10 (F-20{ DC braking DCB SW  OFF OFF OFF
selection
DC braking DCB F  00.5Hz| 05Hz 0.5Hz
frequency setting
DC braking delay DCB WAIT 0.0s 00s 00s
lime setting
DC braking DCB V 000 0 0
force setting
DC braking DCB T 00.0s 00s 00s
time setting

11 F-22% Allowable IPSUVTIME 1.0s 1.0s 1.0s
instanfaneous
power failure
Reclosing standby IPS WAIT 0100s i0s 10s
afler instantancous
power fatlure
recovered
Instantaneous power| IPS POWR  ALM ALM ALM
failure restan
selection

12 F-23! Elecronic thermal | E.-THM CHAR SUB} CRT CRT
charactenistic
selection
Electronic thermal | E-THM LVL 16.50A | Rated output | Rated output
level setting current current

13 F.24| Overload limit level | OLOAD LVL 20.63A Rated output | Rated output
selting curreni current

2] 25(A) | *L.25(A)
Overload limit OLOAD CONSTO01.0 1.0 1.0
constant setling
Overload limit OLOAD MODE ON ON ON
. mode selection :

14 F-251 Software lock S-LOCK MDl MDI MDi
selection

15 F.26 Arequency lower LIMIT L 000.0Hz 0.0Hz 0.0Hz
limiter setting
Frcquency upper LIMIT H 000.0Hz 0.0Hz 0.0Hz

limiter selling




Jisplay Dis Standard settin
; - play content £
|‘l:.l=nce No.{ Function name (Function mode 2) T U Set value

16 |F-27 Jurnp frequency JUMP Fl1 000.0Hz QHz OHz
setting (1)
Jump frequency JUMP F2 000.0Hz OHz OHz
setting (2)
Jump frequency JUMP F3 000.0Hz OHz OHz
setting (3)
Jump frequency JUMP WI 00.5H:2 0.5Hz 0.5Hz
width setting (1)
Jump frequency JUMP W2 00.5Hz 0.5Hz 0.5Hz
width setting (2)
Jump frequency JUMP W3 00.5Hz| O05Hz 0.5Hz
width setting (3)

17 |F-28] STOP key validity STOP-SW ON ON ON
selection during
terminal running

I8 |F-31| External frequency | IN EXS 000.0Hz. OHz OHz
start setting
External frequency | IN EXE 000.0Hz OHz OHz
end setting
External frequency | IN EX%S 000% 0% 0%
start setting rate
Extemal frequency IN EX®RE 100% 100% 10%
end setting rate
External frequency IN LEVEL OHz 0Hz OHz
start point selling
Frequency command [N F SAMP 8 8 8
sampling sefting

19 |F-32 Arrival frequency ARV ACC 000.0Hz OHz OHz
setting for
acceleration
Amival frequency ARV DEC 000.0H: OHz OHz
setting for
deceleration

20 [F-33{ Overload previous O V Load |6.50A Rated Rated
notice levelsetting : current current
Overdifferetial oV PID 1.0% 1% 3%
signal output
level

2t [F-34) Intelligent input IN-TM | FWw Fw Fw
terminal | setting
Intelligent input IN-TM 2 RV RV RV
terminal 2 setting
Intelligent input IN-TM 3 CF1 CFl AT
terminal 3 setting
Intelligent input IN-TM 4 CF2 CF2 usp
terminal 4 selting :
Inteiligeat input IN-TM 5 RS RS RS
terminal § setting :

&



Yispla , Display content Standard sctting

:cm 0. Function name (Function mode 2) — 0 Set value

(1) | 34|Input terminal | IN-TM OfC-1 NO NO NO
NO/NC setting
Input terminal 2 IN-TM Q/C-1 NO NO NO
NO/NC setting
Input terminal 3 IN-TM O/C-I NO | N O NO
NO/NC seuing
Input terminal 4 IN-TM O/C-1 NO NO NC
NO/NC setting
Input terminal 5 IN-TM O/C-I NO NO NO
NO/NC setting

92 35|Qutput terminal 1} | OUT-TM | FAI FAI FAl
setting
Guiput terminal il | OUT-TM 2 RUN RUN RUN
setting
Alarm output OUT-TM O/C-A NC NC NC
terminal NO/NC
setting
Output terminal 11 | OUT-TM O/C-1 N( NO NO
NO/NC seting
Output terminal 12 | OUT-TM Q/C-2 N( NO NO
NO/NC selling

23 | .3g| Camner frequency CARRIER 12.0kH:| 5.0kHz 5.0kHz
setling

24 33| Monitor signal MONITOR A-F A-F A-F
selection

35 | 3g| Initial setting INIT SEL EUR EUR USA
selection
Debug mode INIT DEBUG OFF OFF OFF
display selection
Digital operator INIT DOPE FWC FWD FWD
rotation direction
selection
Initial mode INIT MODE TRP TRP TRP
seleclion '

26 | 43 PID funciion PID SW OFF | OFF OFF
selection :
P gain setting PID P 1.0 10 1.0
I gain setting PID I 001.0s 1.0 Lo
D gain setting PID D 000.0 0.0 00
PID scale rate PID CONV 0100 1.00 1.00
setiing
Feedback PID PID INPT CUR CUR CUR
selection

A-l




Appendix 3 Initialization
1f it is nccessary to initialize the L100 inverter because of some reason,operate the followiag way.
At first ,confirm the mode} name on specification label.
L100 - #### FE ----> Europen virsion
L100 - ##4#t F1 ----> The United States virsion
Select the initialized data by [ b 85 }
European vir§ion ---------«=-—- >setthe| Ot
The United Stares virsion =---- >setthe|[ 02}
Initialization by [ b 84 }

[) Whether itis data initialization or trip history clear.
Sclect the Data tnitialization ---> [ 01 |

2)@ ' @ ® on the operator arc pressed at 5ame time.

3) And then continue this condition and press the key.

4) Wait 2 seconds holding the key @ @ @ the display will blink " d 00"
5) The indication is blinking, release the all keys

6) Then the cquipment starts the initialize operation

7) When the initialize operation is complcled , the display indicates " 00"
(Output frequency moaitar).

NOTE 1) Do not rum off the power until the initialize operation is completed.

NOTE 2) The initializc operation can not be performed by the remaote operator. the copy unit and OPE-J.



Appendix 4 Capacitor Life Curve

Ambient .
temperature 0

01 . Operation for 12 hours / day

30+

20 +

10 1

e

10 R N N WS N S B

i 2 3 4 5 6 7 8 9 10
Capacitor life (year)

* When the inverter is stored in the cabinet. the ambient temperature is

‘ the temperature in the cabinet.
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L300F Instruction Manual

o Correction
.- 1.Function table (Page 4-7)
Funclion Mode
c Functio Setl Intiat dats | Setting Change
ode unclion name ing range FE/FU on run ::zde on Page
Instartaneous power- . . .
. OD(invalidD1(valid)/
0004 | raikmerundes-vol - ) 00 -
.:.'..:..: P voltage trip 02{invalid during stop and deceleration by stop command} v 4-34
2.Instantaneous power failure /Junder-voltage (Page4-34)
Sel ilem Funclion Data Descriplion
code
Q0 invalid: Trip isn't caused and alarm isn't cutput,
Instantaneous power b0O4 {1} Vaiid: Trip_is cause and alarm is oulput.
failurefunder-voltage invalid .
trip during stop 02 Trip isn't caused and alarm isn't outpul during stop and deceleration by
stop command.

When using control power supply terminal Ro-To and connecting DC voltage (P-N) to Ro~To. an under-voitsge may be
detected at porer off and give trip signail. If this may cause any problem to your system aet data in 00 or 02.
- Alarm output at an instantaneous powaer failure and under~voltsge during standstitl.
Alarm signal performance when connecting DC voltage (P-N) to Ro-To terminal.

example 1 bOO4: 00 inverter:standstill inverteririn
powaer supply ‘;: -1 I power supply on:r ]
running command ::r 5 running sommard ;‘r =
inverter cutput invarter cutput
M :‘r - AL r:‘r
™ o 14 - | [ —
example 2 b004:01 invarterstandstill . invarterrun
oy péwer' supply 0?:‘ _ l powar supply ;:_ -/
. runring commend ::, running command o‘rr r——
- invarter output inverter output —_—
Al ';N, [onder—voltage AL ;",-
«w e N e o —
example 3 bBO04:02 inverterstandstill inverterron
rowar supply ;,— _l________________""'"""'—‘ powear supply :rNr —
running command ;‘, j! running command ;_":_ —
inverter output invertar cutput "—'—'--.i
AL fod AL fad ;

3.Carrier Frequency (Page 4-18)

Correcting about carrier frequency and addition ofderatingdataabout 37kW or more.

Voltage 200V class 400V class
class
Contents, | \iovimum carrier Deraling on carrier | Maximum carrier Derating on carrier
(kW) frequency frequency = 12kHz frequency frequency = 12kHz
{kHz) (kHz)
T 12 - 100% 12 100%

s t2 | 100% 12 ~ 100%
s | 10 90X - 12 100%
22 4 80X 12 100%

IO ] D S oN_ B S0%
3 __ 8 . BO% 10 80%
R T N 5% 10 — 95%
I R 6 . 75% 10 95%

/ANCAUTION .  Besure to keep the above-mentioned table.
Otherwise. there is a danger of inverter unit breakage.

I NBMGO1AX



Precautions for EMC (Electromagnetic Compatibility)
You are required to safety the EMC directive (89/336/KIEC) when using aun [300P

inverter in a European country. Tn safety the EMC directive and to comply with

standard, follows the checklist below

AWARNING : This equipment should be installed. adj‘usted, and serviced by qualifyed
personal familiar with construction and operation of the equipment and the hazards
involved. Failure to observe this precausion could result in bodily injury.

I. The power supply to L300DP inverter must meet these specifications:
a. Voltage fluctuation +/-I0% or less.
b. Voltage imbalance +/-3% or less.
¢. Frequency variation +I-4% or less.
d. Voltage distortion THD = 10% or less.

2. Installation measure:
a. Use a filter designed for L300P inverter.

3. Wiring
a. Shielded wire (screened cable) is required for motor wiring, and the length must

be less than 20 meters.
b. The carrier frequency setting must be less than 3 kHz to satisfy EMC

requirements.
c. Separate the main circuit from the signal/process circuit wiring.

4. Tnvironmental conditions -when using a filter, follow these guidelines:
a. Ambient temperature: -10 - +40 degrees.
b. Humidity: 20 to 90% RH (non-condensing)
c. Vibration: 5.9 m/sec? (0.6 G) 10 — 65Hz.
d. Location: LOODmMeters or less altitude, indoors (no corrosive gas or dust)

{7
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L300P Instruction Wanual Correction

Please exchange [6. 1 Standard specification list] m page 6.1 to the following ! ist. NBM601X-11
‘g . L NBM601AX-11
6.1 Standard specification list NBMS601BX-11
- 200V ciwrs 400V cims
= Lwoe. | Lwe L3R | T300P- [ Y L300P- [ Lame. | 000e- [ MR | LaoR- LIgOR [ L300R- [E
itnvartor Model WL l‘m_F 188 F 1m.r lm.r lmuf Im Lm MOHF 150HF ]‘m —[m-r lm IWF Im [mr
Praacton stnohss
(natnl) TP20INEMAT}
Max. Applcads Mo 4 1 15 185 z 0 37 & 55 1 15 185 z ] w7 s e
Ratac input 2oy
AL ing sy 152 200 2652 294 kAl 484 585 nr 152 260 258 287 4 484 588 kg
vomoe(A) oy w2zl |3 |3 |ss st |70z (&2 w2z |21 (w7 (w7 | @3 | s |1 872
Rated input tzmacng Throe-pha 8 200- 240 {~10%) SOHZB0HZ Thrme-pivase 380430V (~10%) SOHzB0H;
mm‘m Tives-phes 8 200-240V (Ths comes ponds to mcaiving voltage.) Three-phase 380480V {This comas ponds 1 neceiving voiags. }
Ratad outpul curment (A) 44 | S8 [ 73 | 8 | 13| 140 [ w [ 210 zZ [ 2 | & [ & | s [y [8 J135
Contrdl system Sino-wave moduisbon PWM systam.
Output frequency ange
{rornd) 0.1-400Hz .
F Oy command +-0.01% far Mex. fraquancy, ansiog requency ++-0.2%{25+-10C}
Fraquancy rsscvng Digha seing 0.01Hz, sneiog seding s fraquency /4000
g VA oction veriabla, VI control. {constant torgus, reduced tomue)
Overicad cument rais 120% for S saconc, 150% for DSsecond
m""‘"m 0.01-3,8008 acond {sTAQN or S-Carve on accelismion, decaleraion i optional sating indivicumlly), 7* adjustabie seting s pessibie.
Rcm B8R0 oo bulle BRD druult bulen
hant ) 13250 S Reganaratve unit s requirad. (Oahwge  mwy Reganerative unit s required.
E {nows) o R} rce s mqured )
3 | be bk On starting and decalenating by Stop comMand, invertar op uhder ing frquancy. O invertar cparams with exermal input
gl {Breaking power; e, irequercy can be sat)
Cparmior Seding by w
Fro Volurre Saning with potenbameter on the digital cberator {(Bultin as standand) (Anslog seiing)
usncy il DC 0to 5V, -5to +5v, Oto 10V, -10 10 + 1OV {input impedance 10k ohwn), 4-20mA (infut impedances 100 ohm)
;"‘""" Seing with RS485 communicalion
Oparwr RunStop forward changes with cods)
g Runst :‘ Forward RunStop { 1a connect), reverse cammand is impassibls on assigring of ermina (selecion of 18, 1bis passibla), input of 3 wies i paesitia.
P, @®
S § Exanal Sating with RS4S5,
P
U e by s sitc-ing wrrinds from;
Ineati et Reverss command (RV), mult-spaad1-4 (CF 1.CF4), joaging (JG), examal & braking (DB}, Z* control (SET),2™ accalamtion [2CH), free-nun stop (FRS), external inip {EXT),
neefigent USP furction {USP), commerial change (CS)aaltwers kock (SFT), snsiog input wiitage / curment / sslect (AT}, reset inverter (RS), 3 wire run (STA),3 wire keep (STP),
LT {FAR). P1D selacton vabdinvalid (PID), PID Intagrating nevet (PIDC), nemots contral,up funclion (UF), remabs congrl down furclion [DWN),
nemnats coniral data claer (UDC), multispaed bit 1-7{SF1-SF7),overiond ristiicion changa (OUR ), no maign (NO}
Thermetor input 1 tarmme ‘
termina
nealligent autput 2 relay outpuis {12 contact), raay( 1c contact), oulput reiay salecion a8 folows;
g_ nrminal aecion fram during running. on aftival with speed, over s alting freaquency, PID over-dew 3]
lwm Analag vaitage output, anslog cumant outpul, pulse kne autput
| Dinptay morstor Oupit cument, frequency convension vatue, iip history, input cutput TBrminel atats, input sleck: Power, atput vaitngs.
VA fron sating (5 paints), LUpper! lower fracuency imiter, Frequancy jump, Curve scfustable s pead, Manusf torgue boost level / Braking point Analog meter adustment,
Other function smmmcmmqmwmmmmwwwmmmpmnmmm
Owveriosd msticlion
Carrier traquercy 0512 kHz X
P 4 O carront, overacitags, uider-vaitage, slactronic thermal level, sbnormal troutis, omund fauk cument on staring, instantanecs stop, LISP emor, open-phisse armor, contrd nesistor
raricad. CT arror, estemal tip, comimuni aror
Fraquercy
ampersue
fPreservabon -10 10 40 degrees (note?} / -20 to 65 degrees / 20 to G0% RH (rstalied with no dew conders ation)
tamperature
{nobu) rumicty
Vibradion (nate?) 5.8/ S (0.8G), 10-55Hz [ 20407/5(03G), 055 | 5.9/ S (0.6G), 10-55Hz T zodm’/5(0.3G), 10-68+
Using placs Under 1,000m above sea lovel, indooes (ineiaied swiy from comosive gasses, dusti(noteB)
Puirt color Biue (D.1.C 14 warsion No436) | GlayMUNSEU, 8SYRE202) | Biue (D..C 14 version No. | Gl MUNSELL BSYRE21.Z)
o Ramate aperator, copy wit, cable for sach aparstor, braking msiEton, reganeratve control unll, eitscading reactor, D.C. reector, EMC Mars fiter, higher harmonic
control unit, LCR Bter, apphd GO | 1
Rarnvats aperator OPE-SR, catie for remats apemtion ICS-1(1m), ICSX3m) (notnd)
| Schernesic mess (kg 6§ | 5 1 12 [ 12 [ 12 [ =20 ] 3 | 2 | & 1 s | 12 | 2 | 12 | 2 | % | &

Note 1) Protactve systern bases on JME 1030,

o 2) Appicatie mosx indcates. HITACH three-phass maotor. Whan you Us other motor, £ 80 that he motor cument doss 't mxcesd the reted cumant of e inverter.
mnmmummmmwummﬂnmmmnm)

{Note 4) When you operate mator aver SOVBCHE, inguire abaut the alioseble Max. Mvalutan Sma of mobor B, fram motor menudecturer.

Mote 5} Braking mestarce isn instabad in thiinvertor: ¥hen the invertar meguires & high regenerative targue, use cpfonal braking resistance and regenarmtive braking unit
Nata 5) Protecive LmOere s & \empersturs during Fam portaton.

mnn@-mmnun—m of NS COrii{1084).

(Note 8 When the invertar & usecin & piacs with dust, we rcammend the opional vismish costing speciication. Bafar & i reguined,

INawe 91 YW han you uts catile for ramate coeniion, Dlanss remom connacter. Plasts ouler 4o 1.3 Agpasrancs.

Nots)  Insulsion dstance s besed on UL, CE standerd
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SAFETY

For the Best Results with L300P Series inverter, read this manual and all of the warning sign attached
to 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.

i‘—\ 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
operating this equipment.
Read these message and follow these instructions carefully.

i 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 operating
this equipment. Read these messages and follow these instructions carefully.

WARNING

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

WARNING

© couTtion 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 under may, if not avoided, lead to serious
results depending on the situiion. Importat matters are described

in CAUTION ( as well as WARNING }, so be sure to observe them.

NOTE

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

NOTE

@‘ 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 protru-
sions at or above line potential. Extreme care should be taken to product against shock.

Stand on an insulating pad and make it a habit to use only one hand when checking components.
Always 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.
whenever working on an electronic controllers or rotating electrical equipment.




PRECAUTION

~

NWARNING : This is equipment should be installed, adjusted and serviced by qualified electrical
maintenance personal familiar with the construction and operation of the equipment and the hazards
involved. Failure to observe this precaution could results in bodily injury.

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

NWARNING :  For protection, install a leak breaker type with a high frequency circuit capable of
large currents to avoid an unnecessary operation. The ground faults protection circuit is not designed
to protect personal injury.

AWARNING : HAZARD OF ELECTRICAL SHOCK. DISCONNECT INCOMING POWER
BEFORE WORKING ON THIS CONTROL.

NWARNING : SEPARATE MOTOR OVERCURRENT, OVERLOAD AND OVERHEATING
PROTECTION IS REQUIRED TO BE PROVIDED IN ACCORDANCE WITH THE SAFETY CODES
REQUIRED BY JURISDICTIONAL AUTHORITIES.

™NCAUTION : These instructions should be read and clearly understood before working on
L300P series equipment.

A\ CAUTION : Proper ground&disconnecting devices and other safety devices and their location
are the responsibility of the user and are not provided by Hitachi, Ltd.

™ CAUTION : Be sure to connect a motor thermal switch or overload devices to the L300P
series controller to assure that inverter will shut down in the event of an overload or an overheated
motor.

ﬁ CAUTION : DANGEROUS VOLTAGE EXISTS UNTIL CHARGE LIGHT IS OFF.

A\ CAUTION Rotating shafts and above ground electrical potentials can be hazardous.
Therefore, it is strongly recommended that all electrical work conform to the National Electrical Codes
and local regulations. Installation. alignment and maintenance should be performed only by qualified
personnel. Factory recommended test procedures, included in the instruction manual, should be
followed. Always disconnect electrical power before working on the unit.

NOTE : POLLUTION DEGREE 2
The inverter must be used environment of the degree 2.
Typeal constructions that reduce the possibility of conductive pollution are;

1) The use of an un-ventilated enclosure

2) The use of a filtered ventilatied 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.

(Ome
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SAFETY PRECAUTIONS i

1. Instrallation and Wiring

Do not remove the rubber bush. Due to the possibility that a wire may be )

damaged, shorted or may have a ground fault with the edge of the wiring C .. P24

cover.

Be sure to ground the unit. Otherwise, there is a danger of electric shock

and/or fire. p.2-5
Otherwise. there is a danger of electric shock and/or injury.

Only qualified personnel shall carry out wiring work. p.2-5
Otherwise, there is a danger of electric shock and/or tire. "7 '
Implement wiring after checking that the power supply is off. 2.5
Otherwise, there is a danger of electric shock and/or injury. 7777700 P
Be sure to implement wiring after installing the body. 2.5
Otherwise, there is a danger of electric shock and/or injury. P-

Install using non-combustible materials (metal etc.)
It is a fire risk. p-2-1

Do not install combustible materials nearby. o1
ltis afireisk. ey P

Do not carry unit by top cover. always carry by supporting base of unit.
There is a risk of falling and injury. p.2-1

Do not allow substance of cutting waste, sputtering of welding, waste of iron,

wire and dust etc. to come into contact with the unit. p.2-1
It is a fire risk.

Make sure the surface the unit is installed onto can support the weight of the

unit comfortably. p.2-1
There is a risk of falling and injury.




e

.- . SAFETY PRECAUTIONS

‘ /N\ CAUTION

Do not install or operate the unit if the unit appears damaged.

There is a risk of injury. e p-2-1
Avoid locations of high temperatures, high humidity, dew condensation, dust.
corrosive gases, explosive gases, combustible gases, coolant mist and sea
p.2-1

damage etc. Install indoors, to avoid direct sunlight and the unit should be """ """

well ventilated.

Be sure that the rated voltage matches the AC power supply voltage of the
unit. p.2-5
Otherwise. there is the danger of injury and/for fire.

Be sure not to connect an AC power supply to the output terminals.
Otherwise, there is the danger of injury and/or fire.

Be sure not to connect an AC power supply to the output terminals.

2-5
Otherwise, there is the danger of injury and/or fire. P

Be sure not to connect the resistor to the direct current terminals (PD. P, and
NY. p.2-5
Otherwise. there is the danger of tire.

Be sure to install the earth leakage circuit breaker on the inputting side.

2-5
Otherwise, there is in the danger of fire. P
Be sure to use power cables, earth leakage breakers and electromagnetic
contactors that are rated correcty. p.2-5

Otherwise, there is the danger of fire.

Do not use the electromagnetic contactors to stop the Motor running always
use the Inverters internal controls. p.2-5
Otherwise. there is the danger of injury and/or fire.




2. Operation

/N\ CAUTION

Make sure that the direction of the motor is correct. It is in danger of injury or
machine damage.

p.3-4

Make sure there is no abnormal noise and vibration. It is in danger of injury or
machine damage

p.3-4

vi
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K . . e Chapter 1 General Descriptions

1 .1Inspection upon Unpacking
. 1.1.1 Inspection of the unit

Open the package and pick out the inverter, please check the following item.

If you discover any unknown parts or the unit is in bad condition. please contact your supplier or the local
Hitachi Distributor.

(1) Make sure that there was no damage (injury. falling or dents in the body) during transportation of the
unit.

(2) After unpacking the unit. make sure that the package contains one operation manual for the Inverter.
(3) Make sure that the product is the one you ordered by checking the specification label.

Specifications label

U

. Picture 1-1 Position of specification

I's

HITACHI ‘

Inverter model —P| Wséel: LicoP-1i0HF

Maximum applicable motor——, 20/15
Input ratings ~ ———f», ispit/ietede: 30 604: * 1T A
% 50, 604: 400-480 Y 1 P% 25 A
Output ratings ——P Cucput/Sorcie:, 1-400Hz  400-480V 3 Ph 23 4
Production number ——|¥itHa. 34AT1234590001 Brze:990d

i Hitachi, Ltd, wape v gusaw NEIG9ED -28

Picture 1-2 Contents of specifications label

1.1.2 Operation manual
This operalion manual is the manual for the HITACHI tnverter L300P Series.

Before operation of the Inverter, read the manual carefully. After Reading this manual. keep it to hand for
-future reference.

When using optional units for this inverter; please refer to the operation manuals packed with the optional’
units.

. This operation manual was correct at the time of going to press.
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1.2 Question and Warrantv of the Unit

1.2.1 Reauest upon asking
If you have any questions regarding damage to the unit. unknown parts or for general enquiries please
contact your supplier or the local Hitachi Distributor with the following information.

(1) inverter Model

(2) Production Number (MFG. NO)

(3) Date of Purchase

(4) Reason for Calling
Damaged part and its condition etc.
Unknown parts and their contents etc.

12.2 Warrantv for the unit
The warranty period of the unit is one year after the purchase date.
However within the warranty period. the warranty will be void if the fault is due to;

(1) Incorrect use as directed in this manual, or attempted repair by unauthorised personnel

(2) Any damage sustained. other than from transportation (Which should be reported immediately)
(3) Using the unit beyond the limits of the specification.

(4) Act of God (Natural Disasters: Earthquakes. Lightning. etc)

The warranty is for the inverter only, any damage caused to third party equipment b;( malfunction of the
inverter is not covered by the warranty.

Any examination or repair after the warranty period (one year) is not covered. And within the warranty period
any repair and examination which results in information showing the fault was caused by any of the items
mentioned above.. the repair and examination cost are not covered.

If you have any questions regarding the warranty please contact either your supplier or the local Hitachi
Distributor.

Please refer to the back cover for a list of the local Hitachi Distributors.
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Chapter 1 General Descriptions

1.3 Appearance ’

1.3.1 Appearance and Names of Paris

Appearance from the front Eront cover removed

POWER

Alarm lamp e
Digital operator\..
Spacer cover \"“\\

Front cover ————— >

Connector

Installation point
L of self-contained option

| Control circuit ierminals

. Main circuit terminals
Terminals cover L
T

Specifications
Label

/ Wiring blind cover
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“"ﬁ_:‘:-'.Ch‘apter_:_2:"Insta;llatirc_m and Wiring .

2.1 Installation

/AWARNING |

Do not remove the rubber bush. Due to the possibility that a wire may be damaged. shorted or may have

a around fault with the edge of the wiring cover.

/\ CAUTION

Install using non-combustible materials (metal etc.)
It is a fire risk.
Do not install combustible materials nearby.
It is a fire risk.
Do not carry unit by top cover. always carry by supporting base of unit.
There is & risk of falling and injury.
Do not allow substance of cutting waste, sputtering of welding, waste of iron, wire and dust etc. to come intt
contact with the unit.
It is a fire risk.
Make sure the surface the unit is installed onto can support the weight of the unit comfortably.
There is a risk of falling and injury.
Do not install or operate the unit if the unit appears damaged.
There is a risk of injury.
Avoid locations of high temperatures, high humidity, dew condensation, dust, corrosive gases, explosive
gases. combuslible gases. coolant mist and sea damage etc. Install indoors, to avoid direct sunlight and the

unit should be well ventilated.

2-1
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2.1 .1Installation
1. Transportation

.

This inverter has plastic parts. So handle with care. .
Do not over tighten the wall mounting fixings as the mountings may crack, causing is a risk of falling.

Do not install or operate the inverter if there appears to be damage or parts missing.

2. Surface for Mounting of Inverter
The temperature of the Inverter heatsink can become very high (the highest being about 150°C). The
surface, which you are mounting the Inverter onto, must be made of a non-flammable material (i.e steel)
due to the possible risk of fire. Attention should also be made to the air gap surrounding the Inverter.
Especially when there is a heat source such as a breaking resistor or a reactor.

E- Keep the space anoﬁgh not to be
[ ; revented the ventilation of cooling by u
: Tmcm or more | Flow of tha air p " g by up
i X : and down of wiring duct.
i ; Wal
: Inverter ‘e
S¢m or morei i JCM.Or more Inverter
! 1
t '
i 2 :
i ; -

| /Lwcm or more |

3. Operating Environment-Ambient Temperature

The ambient temperature surrounding the Inverter should not exceed the allowable temperature range
(usually -10 to 50°C).

The temperature should be measured in the air gap surrounding the Inverter. shown in the diagram
above. If the temperature exceeds the allowable temperature, the component life will become shortened
especially in the case of the Capacitors.

4.Operating Environment - Humidity

The humidity surrounding the Inverter should be within the limit of the allowable percentage range
(usually 5% to 90%). Under no circumstances should the Inverter be in an environment where there is the
possibility of moisture entering the Inverter.

Also avoid having the Inverter mounted in a place that is exposed lo the direct sunlight.

2-2



.-~ _Chapter 2 Installation and Wiring

Operating Environment-Air
Install the Inverter avoiding any place that has dust, corrosive gas, explosive gas. combustible gas,

mist of coolant and sea damage.

. Mounting Position
Mount the lnverter in a vertical position using screws or bolts. The surface ¥ou mount 0nto should also

be free from vibration and can easily hold the weight of the Inverter.

. Ventilation within an Enclosure
If you are installing one or more Inverters in a” enclosure a ventilation fan should be installed. Below is
8 guide to the positioning of the fan to take the airflow into consideration. The positioning Of Inverter,
cooling fans and air intake is very important. If these positions are wrong. airflow around the Inverter
decreases and the temperature surrounding the Inverter will rise. So please make Sure that the
temperature around is within the limit of the allowable range.

*z’ Ventilation fan *K—Ventilation fa
= L=_=3
Inverter inverter
et Lv—

—\

(Good example) (Bad example)

8.External cooling of Inverier

It is possible to install the inverter so that the heatsink is out of the back of the enclosure. This method
has two advantages. cooling of the Inverter is greatly increased and the size of the enclosure will be
smaller.

To install it with the heatsink out of the enclosure. a metal fitting option is required to ensure heat
transfer.

Do not install in 8 place where water. oil mist, flour and dust efc can come in contact with the inverter as

there are cooling fans fitted to the heatsink.

9. Approximate loss for each capacity

Inverter capacity (kW) 11 15 16.5 22 30 37 45 55
70% of rated output (W) 435 575 698 620 1100 1345 1625 1975
100% of rated output (W) 600 600 975 1150 1550 1900 2300 2600
100% of rated efficiency(%) 94.5 94.6 94.7 94.6 94.6 94.9 94.9 94.9
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Chapter 2 Installation anid Wiring

2.1.2 Blind cover of wirina parts
(1) Cable entry through Rubber Bushes
The wiring should be done after making a cut in the rubber bushes with nippers or cutters.

Wiring

cover

(OO

(2) Cable entry through Conduit

After taking out the rubber bushes, connect the conduit.

Note: Except for when connecting conduit, Do not take out the rubber bushes. It is possible that the
wiring insulation is broken and a possible earth fault is caused.

2-4
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2.2 Wiring

/AWARNING

Be sure to ground the unit. Otherwise, there is a danger of electric shock and/or fire
Otherwise. there is a danger of electric shock and/or injury.
Oniy.qualified personnel shall carry out wiring work.
Otherwise. there is a dangef of electric shock and/or fire.
Implement wiring after checking that the power supply is off.
Otherwise, .there is a danger of electric shock and/or injury.
Be sure to implement wiring after installing the body.
Otherwise, there is a danger of electric shock andfor injury.

/\ CAUTION

Be sure that the rated voltage matches the AC power supply voltage of the unit.
Otherwise, there is the danger of injury and/or fire:
Be sure not to connect an AC power supply to the output terminals.
Otherwise, there is the danger of injury and/or fire.
Be sure not to connect the resistor to the direct current terminals (PD. P, and N).
Otherwise, there is the danger of fire.
Be sure to install the earth leakage circuit breaker.on the inputting side.
Otherwise, there is in the danger of fire,
Be sure to use power cables, earth leakage breakers and electromagnetic contactors that are rated
correctly.
Otherwise, there is the danger of fire,
Do not use the electromagnetic contactors to stop the Motor running always use the Inverters internal
controls.
Otherwise, there is the danger of injury and/or fire.

2-5




2.2.1 Terminal Connection Piagram

Power

Source 3 phase

200-240V +-10% (50,80Hz+-I%)

380-480V+-10%{50.00Hz +-B%)

Short bar

‘o POWER
G ALARW
-

2:l=

s _HITAC
moo | 4848

.Fomard

Reverse

Intelligent output '——O/O—-

{8 connection)

FM output monih{
(PWM) _

%‘ Thermistor

J)_L()m
e
u()ﬂc

e
12C J

BRD dircutt
Is - 15kW

Put and take

as terminal substrate

Inteligent relay

J output connection

(initial alarmy)

Output inteligent

DC 0~10v

]‘DCO-10V(12bit)§;

L

DC—10 - +10V {12 bi

T

DC 4-20mA(1268) |

AM output monitor

(Analogue output) =
0- 10V (8 bit)-
AMI output monitor
(Analogue output) =
4-20mA{B b

D earth {200V)
C earth {(400V)

j

!




MUooi B
1BMOd Wi Wy w - Due o EnaEEE INdyno o uin] pue judad du o.m:mu mv 3
WYOo ¥Q| eouMS|se ___:m P B i Eﬂ.he.»on 10} mxoem:u iapaaur 8yl "LND [eujwi@) ndyy JOISIAISY | Hi o &
WXL B1qEMOlY PuUR ] Fewjune) 0] peynduy si [eulis 101SIWIBY | B vayas 3 @
— VWL AU0T OV WG a
{pro| 1) ¥Z'0 ‘(euwse) indino 3 @
(Dol H)'¥} ADSZOV teu| 1 INd)NO uilBje JO |BUIWIH] UOWWOD §| ]} [BUIWIS) UOWWan) oY
07v-Z2V -
{pao; 1) vz'g o
{puel u) vz'A0sZOY . zw |38
aTv-11v 19ejued 2 s Indind "uonauny indinc ubissy |eutue) 1ndino uuepy alg
wnw)xe iy LY 5le
~UGO_ Jv 'T Cb ISYWLIE] LRI JURU[RIUf JU (EUIWIE] WOWIIUY 5] ] _NC_Euﬂu COEEQU UN# m W
i 312
shw_an.._.uxwﬂm AceDq Zi 18ujuuey nding 3} ub(sse pue uopoun) Indina 1ejag | zi Bwwie) Indine Juabjeiy vzl
{p8o| H) (m:ﬁ_npﬂmw_‘c... ‘L 1eujwiey indino abjje) jo |BuIwie) uowwoa 5 3 [BUlWIB] UOWLWOS att
uopEal2eds 1981U0D L4 [BujuuelIndino 3 uBisse pue vonouny Indina 108185 | 4 [euiwlay yndyne Juaby BTy il
AE 1epun ] wm
abie)jon jrUjwIG} v Wm =19
4o uoipuad 440 Indu . SIBUILIS! § BUE |BulLIS: we Bty ynduy £ ] =Rl
ABL JRAQ | } USBMIAQ apjAIp puB "SUCHIUN} £E WOY SUGYIVN G 139198 S
a3 _
abe)joa (ruwIS) Z 3@ =
4O uopIpuos NO Indu) : g 2|8
- 3 - =]
ALZ @BBOA | -pygwwos dojs 8] 440 pUe pIBMIOS 5| NO '18uBis pm4 ogy PUBLLWOD piemiog Md z 2
WNWIXEW 3]qemo|y 2 Z
BAATRIINOS " D1d-1WD @dAI YUIS | D1d-vZd oy 4 s 2
"$1BU)ULS) [0)u02 U0 1BQ Uoys Ag adA) 8ainos pue adk) wuis abueyn 03 1ndul Jeatjlieiy 2
Hues 1.uag uowwod Jamod m g
|BUILIG) W BURLSOY H | “jBUjWIG] § - | ([BU|WIE] AMJ §) |BUILISE UCWWOD Sy) ! FIBHEM END - 3 m
s 2
Ywool ‘wowWWwod nduj uogoeuLna 19y 8 ) '3 Bo| e3unos Bupoejes
yeuna indine | o ‘leuBis |ndy; uepauued o) ismod 1emod asea red
WNW(XBW 8{qBMO)|Y Ml 1% Indyy RELDL 10y 1smod ApzOQ SN
LZEENS
Asuenbal,  wnwxey ojuow {abejoa}
ywz 'y jusuina ([ eaoge sepiseq |eybip yum Aduenbey jndine syl Inding Jonvow jeubig W
WNUW|XBW  B|QBMO|lY =
06z aouepedwy) ...._cw::n“ ‘91B4 {eWIAY} JUjTAle (ua.ina) m, B
! Y g
88| Indino e|gemoNy | ‘jamod 3j43291@ ndu) 'efe)joa jndino 'enb:o] "Walino 1ndino Jonuow enbojeuy -
YWz jueuna | ‘Aouenbay) jndino “wey JoUoW WOl PeIINEs U0 Inding (aBey0a)
WNWIXeW Jgemony i Joyuow jeubig Wy
YUipZ JuaLINg
WHWXBW B198MO]|Y . . (luennd) eujwiay
wyo oL aA|joeye s [Bub|s Indu) siy) ‘NO §) [BUILLIA] I AlUO UBYAA PUBWWOD Aduenbe 4 10 w.._
aouepadw) jndu) | A2Uenbel) wWNWXEW 8 yWOZ 'vwoz - ¢ 20 Bumindul usym g .
AZL-+ OBBIOA PBO| LA B
LAWIXEW AGEMOIIY MLAS[LIPRE-) 10 0 puewwod Aouenbal Aamﬂ—_o.)u M 3
wyo %gL (& .. 000 p 4| yoddns puewwoa A3uenbesy z0 n |2
ssuspedw) jndu) | 9} POPPR £ |BUBIE S1y) "AQL-+ - 0 DG Bumindu; vaum A
AZ\ ODEI0A "PLOV JliM 185 'AQL UBW] 3
WNWHXBW BIQBMONY | cgg) Buiaq uo 8 0] pelaedxe &) ASUENnDalj WRLIXEBW UBLM (a823104) [eviusie; o
wye x4 | . A 1amod puBwwod Aouenbesq
eouapeduw] jndu AQ) uc Aouenbeuy wnwxew s(1| "'A0} - ¢ D4 Bupindu; uey )
ygeZ juennd v T
peOj 9|qEMalY "8|8u|wire) 10j samad AQL+3Q 9Yl SI 1| 19mod Aauanbeiy Ho|¢ m
HHER LU0 TAY TWY o @
indino anBojeus pue {|p 'zo *0) reulis puewwos Louenbayj jo |BUILLB] LOWWOD S )| uowuwioa Jamad anfojsuy K i
SIUSIUOD JO ujjeUR ANy FWEBN |BUILLIS] [OGWAS
|eUIWIS] JIN3NY |04jU0d Jo uoneue|dxg (z)
"3SED JSUBAUI JO S|BUNLIS) Yea §I | e
S|eUiWJa) YRS 18]18AU} 2}
{MYGL PUB MY LL UO pPa|IBIsly) (-'+)
“(XX-ayd) yun Bupjeig |euoijdo josuuog yun Bupjesq jeulapx3y N ‘d
101s1sa2 Bupselq |eura)x3 |eucdo j3auuon (8 .L
1015153 Bunjesq |BusaIX] a4 'd
(XX-12Q) 10128381 10108} (+14)
iamod |euonido 198UU0D 'd puB (Jd UdsMmlag Jeq JOYS 8y} IACWaN _lojpeel 0@ d'ad
"1ojow aseyd-aely] j28uUuon) (€L _Np .Ft
nding 1ajiaay) M'A'N
"]128UU0D 1,U0p ‘'SBLBS O} PUe {€1'27'17)
lauaauod sanesaushal Buisn uaypp ‘Aiddns Jemod Buneussye 10auuan Jamod uiey 1's'y
sjuejuos jo uonjeue|dxy sWeN |euIwse) loquis

S{BUIWIB) JNJJID Ujew Jo ucheue|dx3 (})

=

BuLm pue uoReEsu| Z Joideyd”

e
.




Chapter 2 Instaliation and Wiring :

2.2.2 Main circuit wiring
(1) Warning on wiring
When carrying out work on the Inverter wiring make sure to wait for at least ten minutes before you

remove the cover. Making sure to check that the charge lamp is not illuminated.

A final check should always be made with a voltage meter.

After removing the power supply, there is a time delay before the capacitors will dissipate their charge.
1. Main power terminals(R, S, T)

Connect the main power terminals {R, 8, and T) to the power supply through a electromagnetic contactor

or an earth-leakage breaker.

We recommend connecting the electromagnetic contactor to the main power terminals. Because when the

protective function of inverter operates, it isolates the power supply and prevent the spread of damages

and accidents.

This unit is for the three-phase power supply. It isn’t for the single-phase power supply. If you require a

single phase power supply unit, please contact us.

2. Inverter output terminats (U, V, and W)

Wire with thicker wire than the applicable wire to control the voltage drop.
Particularly when outputting low frequencies, the torque of the motor will reduce by the voltage drop of the

wire.
Do not install power factor correction capacitors or a surge absorber to the output.
The inverter will trip or sustain damage to the capacitors or the surge absorber.
In the case of the cable length being more than 20 meters, it is possible that a surge voltage will be
generated and damage to the motor is caused by the floating capacity or the inductance in the wire (400V
especially).

An EMC Mains Filter is available. please contact us.

In the case of two or more motors, install a thermal relay to each motor.

3. Direct current reactor (DCL) connection terminals (PD. P)
These are the terminals to connect the current reactor DCL (Option) to help improve the power factor.
The short bar is connected to the terminals when shipped from the factory, if you are to connect a DCL you
will need to disconnect the short bar first.
When you don't use a DCL. don't disconnect the short bar.

4. External braking resistor connection terminals {P, RB)

The regenerative braking circuit (BRD) is built-in es standard up to the 15kw Inverter.

When braking is required, install en external-braking resistor to these terminals.

The cable length should be less than 5 metres, and twist the two connecting wires to reduce inductance.
Don't connect any other device other than the external braking resistor to these terminals.

When installing en external braking resistor make sure that the resistance is correctly rated to limit the

current drawn through the BRD.

2-8



Chapter 2 Ihsfallét_ioh and Wiring -

5. Regenerative breaking unit connection terminals
The Inverters rated more than 18.5kw don't contain a BRD circuit. If regenerative braking is required an
. external BRD circuit (Option) is required along with the resistor (Option).

Connect external regenerative braking unit terminals (P, N) to terminals {P,N) on the inverter. The braking
resistor is then wired into the External Braking unit and not directly to the Inverter.

The cable length should be less than 5 meters. and twist the two connecting wires to reduce inductance.

6. Earth (G )
Make sure that you securely ground the Inverter and motor for prevention of electric shock.

The inverter and motor must be connected to an appropriate safety earth and follow the local standard.
Failure

to do so constitutes an electrical shock hazard.

2-9



" Chapter 2 Installation and Wiring

(2) Wiring of main circuit terminals
The wiring of main circuit terminals for inverter is the following picture.

Wiring of terminals Corresponding type -
L300P-110
150LF/HF
R s T U A w Ro | To
(LY | (L2) | (L3) | (T | (T2) | (T3) Ro-To : M4
: Other : M6

PD P N | RB [GEIGE
G AN GO B

Short bar
S ot e

L300P-1B5LF

L300P-185-370HF
Ro |To
Ro-To : M4
. . Other : M6
Charge lamp Q
R S T PD P N U v w L300P-370LF
G @ (L) | (L2) | w3) | (+1) | (#) (-) (T1) [(T2) (T3} @ L300P-450,5504F

) Ro-To : M4

L300P-220~300LF |

Ro | To Ro-To : M4
i Earth terminal : M6
Other : M8

Charge lamp :O:

R S T PD P N U Y W L300P-550LF
(L1 | (L2) | w3y | (*1) | (B (=) (T1) | (T2) | (T3)

Ro-To : M4
Earth terminal : MB

S Short bar &, Other. : MIO
~




(L

(3) Wiring Equipment

Note1:
Note2:

Note3d:
Noted:

Refer to ‘(4) Common applicable tools’ -

(Use Inverter type.)

Sensitive
Current(mA})

Wiring distance

100m and less 50

300m and less 100

0 —
------ Electric
contactor

The applicable tools indicate for Hitachi standard four-pole squirrel-cage Motor.
Select applicable tools for breakers examining the capacity of breakers.

It needs bigger wires for power lines, if the distance exceeds 20m.
Use earth-leakage breakers (ELB) for safety.
*Use 0.75mm? for Alarm output contact.

Separate by the sum{ wiring distance from Inverier to power supply. from inverter to motor
for the sensitive current of leak breaker (ELB).

Note5: When using CV line and wiring by rigid metal conduit, leak flows.
Note6: IV line is high dielectric constant. So the current increase 8 times.

Therefore, use the sensitive current 5 times as large as that of the left

list. And if the distance of wire is over 100m. use CV line.

Name

Function

==

) +—]

Input reactor(harmonic control,
electrical coordination, power-
factor improvement)(ALI-***)

This part Is used when the unbalance voitage rate is 3% or more and
power supply is 500 kVA or more, and thers is a rapld change in the
power supply/. It also improves the power facior.

Radio nolise filter
(zero-phase reactor}(ZCL-*)

Using the invarter may cause noise on the peripheral radio through the
power lines. This part reduces nolss,

R 8 T
PO

|Power supply

Noise filter for inverter
(JF-II')

This part raduces commen nolse genarated between the power supply
and the ground, as well as normal noise. Put it in the primary side of
Inverter.

Input radio noise filter
(capacilor filter}{CFI-*}

This part reduces radlation nolse emitted from wire at the Input.

Direct reactor(DCL-*-**)

This part control harmonic from Invertar.

P
RO: £ Rp N
' [<}]
-
To: £ N
-

U v w

Breaking resistor
Regenerative breaking unit

This part is used for applications that need to increase the brake
torque of the Inverter or to frequently turn on and off and {0 run high
inertla load.

Qutput noise filter(ACF-C*)

This part reduces radiation noise emittad from wire by setling between
inverter and motor. And It reduces wave fault to radioc and TV, [t |s used
for pravanting malfunction of sensor and _measuring Inatrumants.

IRadio noise
1reactor(ZCL-**")

filter(zero-phase

This part reduces noise generatad at the output of the Inverter. (it is
possible to use for both Input and output.}

{Dutput alternation reactor
IReducing vibration. thermal
IRelay, preventing misapplication

{ACL-*-**)

Running motors with the Inverter generates vibration greater than that
with commercial power supply. This part installed batween the Invarter
and motor reduces lorque ripplte. When the cable length bstween the
inverter and motor is fong (10m or more), a countermeasure for a
malfunclion of the thermal relay by harmonic due to switching on
inverter is taken by inserting reactor,

There is the way to use current sensor In stead of thermal relay.

LCR filter

Sine-wave filter at the output.-

1|

Motor

2-11




- Chapter 2 Installation and Wiring

(4) Common applicable tools

External Applicable tools
Motor Appiicable Power lines resister S'crew Torque Elactro
Output Inverter R.S,TUV, Between size of | Terminal Nm Leak breaker |-magnatic
(kW) maodel W.,P.PD.N P and RB terminal {ELB) controller
- (Mg)

11 | L300P-110LF | 14 mmiormore | 5.5 mm? M6 14-6 2.5 |RX100(75A) H50

15 L300P-150LF 22 mm? or more 5.5 mm? M6 22-6 25 RX100(100A) H65

18.5 | L30OP-185LF 30 mm? or more - M6 38-6 25 [RX100{100A) H80

wl 22 L300P-220LF 38 mm? or more - M8 38-8 6 RX225B(150A) | H100

_§ 30 L300P-300LF 60 mm?® or more - M8 60-8 6 RX225B{200A) [ H125

g a7 | L3oop-azoLr | 100 (“;'g;°2')"'°'° - M8 | 100-8 | 6 |Rx225B(225A) | H150

a5 | Laoop-asoLF | 190 g’;‘;";;“"” - M10 | 100-10 | 6 |RX225B(225A) | H200

55 | L300P-g50LF | 120 BV e mere - M10 | 150-10 | 6 |RX400B(350A) | H250

11 L300P-110HF | 5.5mm? or more 5.5 mm? MB 5.5-6 2.5 |EXS50C(50A) H25

15 L300P-150HF 8mm? or more 55 mm? Mé 8-6 2.5 |EX60B(60A) H35

«| 185 | L300P-185HF 14 mm? or more - Mé 14-6 2.5 |EXGOB(60A) H50

5| 22 L300P-220HF 14 mm? or more - M6 14-6 2.5 [RX100{7T5A) H50

2( 30 | L300P-300HF | 22 mm? or more - M6 22-6 2.5 [RX100(100A} HE5

< 7 L300P-370HF 38 mm? or more - M6 38-6 2.5 |RX100(100A) HBO

45 L300P-450HF | 38 mm? or more - MB 38-8 RX225B(150A) | H100

55 L300P-550HF 60 mm? or more - M8 60-8 RX2253(175A) H125

5) Connecting power to the control circuit, separating from main power
When the protection circuit of inverter is activated and the electromagnetic contactoron the input supply to

the inverter isolates the power supply, the control circuit power supply from the inverter will also switch off

and the alarm output signal will not be held.
The power terminals Ro and To are designed to allow a supply to go direct to the control circuit and

therefore keep the alarm output signal on.

In this case. please connect power terminals Ro and To. to the primary side of the electromagnetic

contactor.

(Connection)

[3] Connect power supply for control

circuit to power terminals. ? .

[2] Take off the wire of J51.
XS
&
J51 '

? I
"‘

S
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2.2.3 Terminal Connection Diagram
(1) Wiring
1. Both the CM1 and L terminal is insulated to both the common terminal of the input and output

signals.
Do not short or earth these common terminals.

2. Use twisted screened cable. for the input and output wires of the control circuit terminals.
Connect the screen to the common terminal.

3. Limit connection wires to 20m. When it is necessary to wire over 20m, use a VX applied controller
RCD-A (Remoter operation bar) or a CVD-E (Insulated signal transducer).

4. Separate the control circuit wiring from the main power and relay control wiring.
5. If control and power wires must cross make sure they cross et 90 degrees to each other.

6. When connecting a thermistor to the TH and CM1 terminal. twist the thermistor cables separate
from the rest.

ITH |FW| 5 l 4 I Seguence

LC‘EM112Q12A ,

7. When using relays for the FW terminal or an intelligent input terminal use a control relay es they
are designed to work with 24Vdc.

6. When the relay is used as an intelligent output. connect a diode for surge protection parallel to the
coil.

9. Do not short the analogue voltage terminals H and L or the internal power terminals PV24 and
CM1.

There is risk of Inverter damage.

(2) Layout of control circuit terminals

|| | ™AW 5| 4] 3 2 |1 |an
o | am | Pas pc| om| x| 2al nc| na|po| Az

The terminal screw size: M3

(3)Change of input logic type
The logic type of intelligent input terminals is sink type (Factory Default).

To change the input logic type into source type, take off the short bar between P24 and PLC on the
control terminal and connect it between PLC end CM1,



4)

Sink type

T e conneclion to the input programmable logic contr

r {sequencer)

To use interface power within inverter

To use outside power

{Take off the short bar of control tarminel.}

s! P24
E R 1 Short
bat PLC - Dca#
Ii ¥ ' CcM1

R
|18

S

2

L

- DC24V

©

Cutput moduls

COM cCOM
& &
YTR48 type Inverier YTRA48 type Inverter
Qutput Qutput
cCoM P24 COM
x X pezay
—_ PLC — DCz24\
3 3
Short
har CM1t
) LW Fw
=% 3 F § - oo
s )
o}
2 | x
=
3 ,, ﬂ
A 4&@ 7
s 5
L ¢
YTS48 lype Inverter YTS48  » inverter

!




Chapter 3 Operation

3.1 Ooeration

. This inverter requires two different signals in order for the inverter lo operate correctly. The lnverter requires
both en operation setting and & frequency setting.

The following Indicates the details of each method of operation end the necessary instructions for operation.
(1) Operation saliing and a frequency setting by the terminal control.

This is the method by connecting signals from the outside (the frequency setting, the starting switch etc.)
with the control circuit terminals.

The operation is started when the operation setting (FW, RV) Is turned ON while the input power is turned
ON.

NOTE: The methods of the setting frequency with terminal are the voltage setting and the electric
setting.

And they are selective by each system. The control circuit terminal list shows this in detail.
(Necessary things for operation)

[] The operation setting: switch, relay etc.

[2) The frequency setting: signals from volume or outside (DCO-10V, DC-10-10V, 4-20mA etc.)

— * =

/Termlnal

on Setting (swi SR
Operation Setting (SW'tCh)\ \jij T N /Frequency setting (volume)
(2) Operation Setting and frequency setting with the digital operator.

This is the method for operation from the digital operator, which comes equipped with the inverter es
standard. or the remote operator keypad.

When the digital operator sets the operation, the terminals {FW, RV) don’t need to be linked.

And it is possible to select frequency from the digital operator es a method of the frequency setting too.
(Necessary things for operation)

[1] Remote Operator (It's unnecessary in case of digital operator operation)

g - ]—
3 T
00O [~ Power Lamp
0SS0 | 1™
— J ™~ Volume
|~
Digital Operator /
| ol —
(3) Operation setting and frequency setting from both digital operator and terminal operator
. This is the method of inverter operating from both of the above two operating methods

It is possible that the operation setting and the frequency setting can be selected for both the digital
operator and the terminal operator each separately.

3.1



_ Chapter 3 dperation
3.2 Test Run

This is the common connection example. Please refer to 4.1 Digital Operator, for the detailed use of the
L
digital operator (OPE-SR).

(1) To input the operation setting and the frequency setting from terminal control.

Thres Phase
Power supply

Diract currant reactor

Braking unit
Operating box

{OPE-4MJ2)

} Alarm outpu! contect
(OPE-8MJ2)

Ne)
1o

T o(200v)

earth
(Arrangements)

[1] Please make sure that the connections are correctly secure.
[2] Turn the ELB ON to supply power to the inverter.
(The red LED ‘POWER’ on the digital operator should illuminate.)

[3] Set terminal with the frequency setting selection.
Set AOQ4 as indication code. press the

keyonce. (Two figures are shown.)
Set 01 with the @ key or the @ key, press the @ key once to set the frequency setting for
terminal. (Indication code turns back to AGQ1.)

[4} Set terminal with the operation setting selection.
Set A002 as indication code, press the @ key ance. (Two figures are shown.)
Set 01 with the @ key or the @ key; press the key once to set the operation setting for terminal
(Indication code turns back to A002.)

[5} Set monitor mode.
When monitoring the output frequency. set indication code to 4001, and press the @ key once.
Or when monitoring the operating direction, set indication code to d003. press the @ key once.
[6] Input starting operation setting.

Turn ON between [FW] and [CM1] of terminal.

Impress voltage between [ 0 ] and [ L ] of terminal to start operation.
[7] Input ending operation setting.

Turn OFF between [ FW ] and [ CM ] to stop slowly down.

IS
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(2) Operation setting and the frequency setting from the digital operator
‘(Copy unil (SRW) is also same use.)

el

R f{‘\ R

Thres phase

Power Supply s C1 s
T —=01

Tolbo ey wo
w0800
3

PDON ~Z2277. Diract current reactor
Digital operstor

1' Braking unit
M
™

CMm1

PLC
[ P24

outout

AMI

(Arrangements)
[1] Please make sure that there isn't matter about the connection

[2} Turn the ELB on to supply power to the inverter.
(The red LED ‘POWER” on the digital operator should illuminate.)

[3] Set operator with the frequency setting selection.
Set ADD1 as indication code. press the key once
(Two figures are shown.)

Set 02 with the @ key or the @ key, press the @ key once to set the frequency setting for
the operator.
(Indication code turns back to A001 .)

{4) Set operator with the operation setling seieclion.
Set A002 as indication code. press the key once.
(Two figures are shown.)

Set 02 with the @ key or the @ key. press the @ key once to set the operation setting for the
operafor.
(Indication code turns back to A002.)
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[5] Set the output frequency
Set FO01 as indication code. as press the @ key once.
(Indication code of four figures is shown.)

Set to the desired output frequency with the @ key or the @ key. press the @ key once to
store it.
(Indication code turns back to F001.)

[B] Set the operation direction.
Set FO04 as indication code. press the @ key once
(00 or 01 is shown.)

Set operation direction to 00 in case of forward, or to 01 in case of reverse with the

@ key or the @ key. Press the @ key once to establish it.

(Indication code turns back to FO04.)

[7] Set monitor mode.
When monitoring the output frequency, set indication code to d0C1, and press the @ key once.
Or when monitoring the operation direction, set indication code to d003. press tr@,m key once.

(Indication code are 8 forward, B reverse or 9 stop.)

[8] Press the @ key to start operating.
(The green LED ‘RUN’ turns on a light, and the indication changes in response to the monitor mode

set.)

[9} Press the key to decelerate to a stop.
(When the frequency turn back to 0, the green LED “RUN'’ light will switch off.)

A CAUTION

Make sure that the direction of the motor is correct. It is in danger of injury or machine damage.
Make sure there is no abnormal noise and vibration. It is in danger of injury or machine damage.

Make sure that there is no tripping during the acceleration and deceleration and check that the revolution

per minute and the frequency meter are correct.
When overcurrent tripping or overvoltage tripping occurs during the test run. increase the acceleration time

or the deceleration time.

3-4
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‘Chapter 4 Explanation of function_

4.1 About Digital Operator (OPE-SR)

Explanation of operating the digital operator (OPE-SR)
L300P series operates by using the digital operator, which is fitted es standard.

1. Name and contents of each part of the digital operator

Monitor (LED display of four figures)_ |

Lamp on RUN (operation),

Program lamp _._.________\

Operation command display Iamp-

RUN key _.__—————-——"""—;

FUNC (Function) key ——— 1=

UP key /

dp/" Power Lamp
OWER
HITACHI M__--ALARM lamp
Monitor tamp
PRG O
0 Volume tamp
N
f’[cf’_ @ [T~ Volume for frequency
RESET
setting
@ n é___._.-——-STR (Store) key
e S N
T \Down key

sTop f hESET key

Name

Contents

Monitor

——

Dis la of fre uency, output current and set value

Lamp on RUN
{Operation)

cight &n when the inverter is running

Program lamp

Light on when displaying sei value of each function in meonitor section

POWER ilamp

Light will flash On and Off as a warning (when set value is incorrect)
Power lamp of control circuit .

ALARM lamp

Light on when the Inverter trips |

Monitor lamp

Lamp display state of monitor seclion. .
Hz : Frequency V :Vollage A : Current kW : Electric power % : Rate

Volume lamp

Light on when the frequency can be set by the voiume for frequency setting

Operation command
Display lamp

Light on only when operating command (RUN/STOP) is set in operator

Run key

Run command to start the motor. But this is only valid when operation command is
from the operator. (Be sure that the operation command display lamp is iluminated.)

Stop (stopiresst) key

This key is used to stop motor, or resel an alarm.

Volume for frequency
selling

This can be used lo set the output frequency. But this is only valid when the frequency
command parl is set in volume.

FUNC (Function) key

The key containing monitor mode, basic setting mode, extension functions mode.

STR (Store) key

The key to slore the data set. (On changing set value, musl be pushed or value is
losl.)

UP/DOWN key

The keys to change extension function mode, function mode and set value.

4-1
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. . T N

2. Operating method

(1) Method to display monitor mode, basic setting mode. extension function mode
Power on

1

[1] Display of monitor contents set
(Display 0.00 in initial state)

(5] Display monitor code No.
(Display d001)

srowen

HITACH S HITACHI

@ POWEA
OaLAmu
[ LH

mee__0.0 0z (g 00 Do
- um@mx Mm@mx
D@ SN,

When power is turned off while the basic setting Return to the state of [2].
mode or the extension setting mode is

displayed. The display will be different from the
one above when the power is restored. Push the@ key. ' 1Push lhe@ key.
' lPush the@ key. (6 times) (6 times)

{2] Display monitor code No.

[4] Display extension function mode
(Display d001) (Display A - - -)

HITACHI  Soome! HITACHI 2w

s @00 Tio-
oW oW
elale ©BPO

Monitor mode is displayed by pushing Extension function mode
FUN (Function) key once when display of Display in the order of
Monitor mode No. Ae—ph «+—pC4+—pHE+>»P >l

Push the @ key.
Push the@- key' lpush the@ key. (6 times) ) Push the @ key.

[3] Display code No. of basic setting mode.

(Display d002) "1 (Display FOO1)
Push the key.
HITACHI  grivee (18 times) HITACHI oo

0005 e [oFO0 DH-
MINOU“ _ MlN@qu

Push the key. _ ' .
4 . .
(18 times) (d3) Refer to setting method of function
code,

4-2
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(2) Selling method of function

Chapter 4 Explanation of function

Change operation command part. (Operator — Control terminal)

[1] Display extension
function mode

S ProwER

HITACHI Caianu
OHr

eo(A= = <)z
@) @) wOu
SO

Make monitor display ‘A - - «* by referring to (1)

displaying method.
Now operating command part is by the operator. so
operating command display lamp should illuminate..

l Push the "@ key

[2] Display code No. of function mode

B POWES

HITACHI CaLakM

OHz

RUN ©
CV
PRG O Ga

@) @ O
©w P

l Push ‘the@ key.

(Display AQ02)

HITACHI  goerer

Onr

RUN O
DV]KW
PRG O oA

@ @ wOu
= O

Push the @ key.

{3] Display contents of function mode  psh the @ key, "mmov]
A% oA )

APOWER

HITACHI OaLanu
aHz

PRG ®

perator).
L ] Q

)
&

Og

@ mode

on
a o
Ruko “ e ovy,.| Operation command part displays ulOqu
op :

NOM Program (PRG) light on by
x
displaying contents of function Change operation command

[S] Display extension funclion
mode (Display A = - =)

rowin
RITACHI O ALARM

OHz

RUN ©
2
PRGO A

@) @ wOu
=@

It is possible to shift to other extension
function modes, monitor modes and basic

modes in this state
Push the @c key.

[4] Display code No. of monitor mode.
(Display A002)

W rOWER

HITACHI OALARM
oH

RUN

ov

g
PRG O

@) @ wOud
@ O@ @

The changed set value is confirmed by pushing
the STR key.

Operation command display lamp light will switch
off ¢ that operation command is now changed to

the control terminal.

IPush the key

@ rowen

HITACHI g amm
O M2

PRG S

9 B @ ¢

part to control terminal 01.
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(3) Setting method of function code

Code No. of monitor modes. basic setting modes and extension function codes can be set easily.
Indicate the method to change code No.d0Q01 of monitor mode to function code No. A029 simply. .
(6] Finish selting

[1] Display code No. of monitor mode. (Display A029)
{Displayd001)

function

— H'ITAC:II’ E:'.': Push theey HETACHI E:',

T wBOCHEr G o

O > 0. (ecite 9 @ &.0.)

é@@@;@-- GO0 OB
Finish setting A029

lPush the @ @key together. Ipush the @ or @ key. (Note) When you input code No.

{2 times) {9 times)  there isn't in the code list. ‘A" of left

9" of first figure blinks.

[2] Change extension function mode end blinks again. Confirm code No

[5) Change first figure of

MITACH! 5] function code No. and input it again.
NS ana

reald 00 Tin- wiracu 3o
Y a% M fouy

D@ @ & .0.)

‘d" blinks. @ @ @ @

Push the key. i - —
1 (2 times) First figure. ‘1" blinks.

Push the key.
(Display A001) I

(Display A021)

HITACHI govad

) comed
RUN g :"‘ MITACH goeed
PRG o ﬂ:}" N7 ony
— a% AuNg OV'],_
- -3 (LI aa
@ € ..0.4

| S &.0.
DD B0

Second figures. “2' blinks.

‘A’ blinks.
The figure lighting is decided by
pushing STR key. 4'- Push the () key.

‘lf’ush the Key. (2 times)
{Confirm “A")

[3] Change third figure of [4] Change second figure of
function code No. function code No.
HITACHT gl HITATHI goond
e AR oo o@D o | T
D av T e

©e.0.! "™ ool
@ @ @ @ (Confirm *07) @ @ @ @

First figure ‘0’ blinks. Second figure, 0" blinks

Don’t change third figure and .

push the STR key and confirm 0.
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4.2 Code list

Monitor code (Notel) .
. .| Chang ||
Dis- . - Setting
; L300P monitor or data range initiat 0 e mode |
_ pl?jy Function name (digital operator) data | , - _ | during [ R%0°
code = | running
output frequency i _ )
d001 | " iior 0.00-99.99/100.0-400.0(Hz) 4-10
dooz | QUtPut current 0.0-999.9(A) 4-10
4003 Operation direction j 4-10
1004 | P\Bhifeedback 0.00-99.95(100.0.980.901483. -9995. 7 ] - a0
monitor 1000-8999/{100-{999 (10000-999900)
B (Example) FW, terminal2, and 1. ON
Intelligent input Fw | - - oy Terminel5,4.3 OFF
ntelligent inpu o )
doos terminal monitor e --—I B . 4-11
0 _tosr
54 3z 1.
3 . (Example) Terminal2, 1:0ON
. — — ON AL OFF
4006 Intelligent output bt | P o . R 4-11
terminal monitor bl | bl loFe i
oAl 21 |
_d007 Frequency 0.00-99.99/100.0-899.9/1000. —9999. / I ) 4-12
conversion monitor 1000-3996 ‘i
Output voltage o N 3
do13 monitor 0.0-6000 V ‘ 4-12
Electric power : . . .
do14 monitor 0.0-999.9 kW © 4-12
Accumulated time b ; .
do16 monitor during RUN 0.-9999./1000-9999/{100-{998 hr - | 4-13
Power ON time o - .
wd017 monitor 0.-9959./1000-9999/(100-{989 hr - , 4-13
d0B0 :‘;’;‘ﬁ:{ of trip time | 9999 /1000-6553(10000-65530) (time) - P - - 4-13
| 1o . Trip Code, frequency(Hz), current(A), ) _ ; _
4081 | Trip monitor 1 voltage(V),RUN time(hr) power ON time(hr) 4-13
. . Trip Code, frequency(Hz), current(A), . o ) ) )
| 082 | Trip monilor 2 voltage(V),RUN time(hr) power ON time(hr) | 4-13
. . Trip Code, frequency(Hz), current(A), o ) ) .
d083 | Trip monitor 3 voltage(V),RUN time(hr) power ON time(hr) ! 4-13
: ; Trip Code, frequency({Hz), current(A), oo ) _ _
6084 | Trip monilor 4 voltage(V).RUN time(hr) power ON time(hr) 4-13
. . Trip Code, frequency(Hz), current(A), _ j ] .
d085 | Trip monilor 5 voltage(V),RUN time(hr) - ...t ON time(hr) 4-13
. . Trip Code, frequency(Hz), current(A), ) B B .
4086 | Trip monitor 6 voltage(V),RUN time(hr) vewes ON time(hr) 4-13
' d09G | Warning monitor Warning code - - - 4-76
0.0, starting frequency-Max. frequency .
_F001 Output f.requency (2" max. frequency)(Hz) | 0.00 ‘ 4 v 4-14
' F002 | 1* acceleration time | 0.01-88.89/100.0-998.9/1000.-3600.(s) 30.00 v v 4-16
F202 | 2 acceleration time | 0.01-89.99/100.0-999.9/1000. -3600. (s} 30.00 v v 4-16
:FOOS 1" deceleration time | 0.01-99.99/100.0-999.9/1000. -3600. {r} gopn v v 4:16
 F203 | 2™ deceleration time | 0.01-99.99/100.0-899.9/1000. -3600. (3 30.00 I ¥ v 4-16
F004 | gelaciion” 9TeClON | g torward)/0t(reverse) 00 . 4-16

(Note1) Change mode during run by selection of b031 (software lock selection).

(Note2) Do not forget to press "STR”™ key when you change the display.
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0

rp' of ?fun'c'tion

Function Mode

Initial data Snlliﬁu Crange
Cods Function name Setting range -FE/FU on run mode on Page
tun
ADOY Fraquency s stiing salection DO(VR)!M(urmln.ll]mZ(operator:luatRS485)I[‘M 01 . . 414
{option1)}/0S{option2}
S| ADOZ | Operation setting seisction Q1{terminal)/02{cperator)/03(RE485)/04{aption}/06(option2) 01 - - 4-15
% AOD3 | Base frequency 30. - Maximum. frequency{Hz) 50./80. - - 4-17
: A203 | Braefrequency. 2nd motor 30. - 2™ Maximum. frequency (Hz) 50./80. - - 4-17
ﬁ A004 | Maximum freg ¥ 30. - 400. {Hz} 50./80. - - 4-18
Maximum frequency, 2nd
A204 30. - 400. {Hz) 50./60. . - 418
moter
ADOS | AT terminal selsction 00( Changing of O and O4 w?lh AT 1urm.inlI)fDI(Chlnging of O and 02 00 _ _ 419
> with AT terminal}
5 X N
% A008 | 02 seiestion 00(single)/d1{auxiliary 3peed of O, O {no reversidbte] o0 _ . a-19
@ /0Z(auxlliary spesd of O, Ol {reversible]
'g AO1t | O start 0.00-89.99/100.0-400.0 {Hz) 0.00 - v | 4-20
S A012 [ Dend 0.60-99.98/100.0-400.0 {Hz}) 0.40 - 4 | 4-20
g [ a013 | 0 stant rate 0.-100.0 {%) 0. - v 420
E AD14 | 0 and rats 0.-100.0(%} $00. - ¥ ' 420
A015 | O start seiaction OC {external starting frequency)/01{0OHz) o1 H v | 4-20 |
AD18 | O, O, 02 sampling 1.-30.(t/mes) 0. - AR I
A018 | Muiti-speed selnction OC(binary : range is to 14 stage :p"d‘with 4 tur.mina!s)fﬂl(bi! :range s 00 R N : a.41
to 8 atage speed with § terminals) !
AD20 | Mu'ti-speed 0 D.00. starting freq y-maximum. frequancytHz) 0.00 4 ¥ ' 443
A220 | Mulll-speed 0, 2™ motor 3.00. starting fraquency-2™ maximum frequency{Hiz) 0.00 4 4 i 4-43
AD21 | Multi-speedi 0.00. starting frequency-maximum fraguency{Hz} 0.00 4 4 443 |
D | A022 | Multi-speed2 0 04, starting frequency-maximum fraquency{Hz) 0.00 “ ’ 243 |
E | AD23 | Multi-speed3 0.00. starting freguency-maximum {raquency{Hz) 0.00 4 ’ 4-43
¥ | ADZ4 | Multi-speedd 0.00. starting frequency-maximum frequency{Hz) 0.00 4 4 L 443
E A025 | Multi-apeed$ 0.00. starting frequency-maximum frequency{Hz) 0.00 < Y 443
3 | A026 | Multi-speeds 0.00, starting frequency-maximum frequancyl Hz) 0.00 4 v 4-43
£ | ap27 | Multi-speed? 0.00. starting frequency-maximuem frequency({Hz) 0.00 4 v 4-43
S AD28 } Multi-speed8 0.9¢, starting fraguency-maximum frequency{Hz} 0.00 4 4 : 4-43 !
;: AD2B | Multi-speedd 0.00, starting {requency-maximum frequency(Hz) 0.60 4 ¢ i 4-a3 |
7| _A030 | Mulli-spesdiD 0.00, starting trequancy-maximum frequency(Hz) 0.00 4 S i o443 |
E AD31 | Muiti-apeedil G.00, starting frequency-maximum freguency(Hz} 0.90 v 4 L o4-43
& 1 ana2 | Mui-spenar 0.00, siarting frequency-maximum frequency(Hz) 0.00 < 4 4-43
5 | A033 | Mutti-speadi3 0.00. stafting frequency-maximuem frequency(Hz) 0.00 - 4 4-43 !
5 A034 | Muiti-spesd14 5.09, starting fraquericy-maximum frequency(Hz) 0.06 < d 443 |
E AQ35 | Mulli-speedis C.00, s1a+ing frequency-maximum fraquency(Hz) c.00 - | 4 4-43
AQ38 | Jogging frequency 0.00, atarnting fraquency-9.99(Hz) 1.04 v < 4-44
00(free-run on JG atop / invalid on ruaning} / O1{stop decelarating on
JG #top / invatid an running) / 02(DC braking on JG stop/invalid on !
A038 | Jogging selection runping} / 03{free-run on JG stop/valld on running(JG aiter stop fel¢] - v 4.44
decelerating]) / 04 (stop decelerating on JG stop/valid on running) / 05 :
(DC braking on JG stopivalid on operating)
AQ41 ; Torque boast selsction 00 {manual torque boost} / 01 (automatic torque boost} 00 - - 4-24
Azl Torque boost selsction, 2 00 (manusl tar - B s
mator gue boosat) / 01 (automsetic torque boost) a1} f 4.24
:j’ A042 | Manual torque boost 0.0-20.9(%} 1.0 v 1 /' a.24
% | A242 | Manual torque boost, 2' motot 0.0-20.0{%} 1.0 < L4 Doa24
§ AD43 | Manusl torque boost polnt 0.0-50.0(%) 5.0 v | FNTYE
§ AZ43 Marnual torque booat point, 2™ 0.0-50.0(%) 5.0 P | v 1 4.4
S motor I H
Al4d 1*' controt DONVCYOI (VP 7T powser)/02({Ires V/! setting} 00 - - T 4-22
A244 | 2" control QO/VC)BE(VP1.7power)/02(free V/f setting) oo - | 4-22
AD4S | Gutput voltage gain 29. - 100. £00. v v T o421
AQ51 | DC braking selection DO{invalid)/01{valid) oo - < | aas
AQ52 | DC braking iraquency 0.00-60.9Q(Hz) : 0.50 - 4 4-25
Ed AD53 | DC braking wait time 0.0 - 5.B(s) 0.0 - 4 4-23
£ | AO54 | DC braking power 0. - 70. (%) 9. - 4 4-25
'=_i A055 | DC braking time G.0 - 80.0(s}) 0.6 - 4 4-25
E ADSH OC braking edge/laval 00{edge action)/01(levat sction) 01 . 4 i 425
3 selaction i
3 | aosy | DC braxing power 0. - 70. (%) 0. - v aas
; (starting time} :
Aosg | DOC braking time 0.00-80.0(s) 0.0 - ‘]
[silrlmg time} .
AQ59 | DC carrier trequency 0.5-12(kHz} Derating 3.0 - - :
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Function Mode

curfent 3

Change
|
Code Functior nama Selting range '"_lf,'z:_:::' 3;‘:“""" mode on Page
run
a A061 | 1* frequency upper limiter 0.00, 1'' frequency lawet limiter-maximum Irequency(Hz} 0.00 - v 4-28
E AZ8% | 2™ frequency upper Hmiter (.00, 2™ {requency lower limiter-2"* setting maximum frequency{Hz) 0.00 - [ 4-28
N ADB2 1" fraquency lower limHar 0.00. start trequency-maximum frequency(Hz} 0.00 - v 4-28
g A262 | 2™ trequency Jower limiter 0.00, sten frequency-2° setting maximum (requency{Hz} 0.00 - v 4.28
g ADB3 | Jump frequencyl 0.00-09.98/100.0-400.0{Hz) 0.00 - v 4-20
; ADB4 Jump frequency Width 1 0.00-10.00({Hz) 0.50 - v 4-29
§ ADBS Jump frequency? 0.00-29.98/100.0-400.0{Hz) 0.00 - v 4-28
3 = ADBE Jump frequency Widih 2 0.00-10.00(Hz) 0.50 - s 4.26
5 &| ADBY Jump fraquencyd 0.00-88.98/100.0-400.0{Hz) 0.00 - v 4-29
E 5_ ADBB Jump frequency Width 3 G.00-10.00{Hz) 0.50 - v 4-29
% ® | ApBE Actaisration 810p frequency 0.0:0-09.987100.0-400_0(H2) 0.00 - 4 4-20
ADTO Acceleration stop time 0.00-80.0{s} 0.0 . v 4-29
AD71 PID selection OO{invalid}/O 1{valid} 00 . < 4-30
B[ ADT2 PID-P gain 0.2-5.0 1.0 L v 4-30
'g AD73 PID-1 gain 0.0-3800.(s} 1.0 < v 4-30
o | ADT4 PID-D gain 0.0G-100.0(s) 0.00 v L4 4-30
O | ADYS PiD scaile 0.01-89.08{%) 1.00 - L4 4-30
& [AD7E PID fsedback selection OD({fwedback ; OI)/01{feadback ; O} 00 - v 4-30
o ADB1 AVR selection DO{ON always)/01[OFF always)/O2{OFF on decelerating) 02 + - 4-17
Z | A082 | Motor voitage selectian 200/215/220/230/240, IB0/A00/415/440/480/480, S75/800(V) ﬁgﬁ:g - - a7
ADB5 | Operation mode selection 00(normal aperation)if 1{energy-saving cperation) 00 - 4.31
Energy-saving response-
< . ’ s -
2 ADBS aecuracy adjustmant 0.0-100.0(s}) 50.0 4-31
2 [ A092 | Acceleration time2 0.01.99,99/100.0-899.8/1000.-3600.{3} 15.00 v ' 4-32
2 A292 2™ scceleration time2 0.01-99.99/100.0-988.8/1000.-3800.(»} 15.00 L L4 4-32
2 | ADS3 | Decelaration jime2 0.01-09.88/100.0-969.9/1000.-3800.(8) 15.00 4 4 4-32
g A293 2™ deceleration time2 0.01-99.98/100.0-999.9/1000.-3600.(s) 15.00 + 4 4-32
S |_A0P4 | 2™ singe adjustable selection 00{chenge with 2CH terminal)/01(change with setting} 1) : - 4-32
9 2™ singe adjustable ]
. AZ94 selaction(z™ motor} 00{change with 2CH terminal)/01(channg witn gattiga} -- 4-32
& [ _ADS5 [ 2™ scceleration frequency 0.00-99.99/100.0-400.D{Hz} 0.00 | 4-32
o ~ "
E 2™ acceleration : . :
. AZ95 Iraquency!2*® motar) 0.00 sn.ssnoo_.o 400.0{Hz) 0.00 4-32
2 AD9B 2" decelaration frequency 0.00-99.96/100.0-400 0(Hz} 0.00 - - 4-32
[ d
5| a208 ‘22..""',‘;:",',;'""" frequency 0.00-99.99/100.0-400.0{Hz} 0.00 . - 4-32
© ADS7 Accaleration patiern selection 00(straigh! Nine)/C1{S-curve}/02(U-curve)/03(reverss LJ-curve) 00 - - 4-33
ADSB Decelaration pattarn selection OO{atraigh! tina)iC1{S-curve)/D2{U-curve)/03(ravarse Li-Curve) 0o . - 4-33
- A101 Ol start 0.00-89.89/100.0-400.0{Hz) } 0.00 - 4 4-20
H A102 Ol end 0.00-89.89/100.0-400.0{Hz) 0.00 - - 4-20
H A103 Ol start rate 0.-100. (%) 20. - L4 4-20
¥ . A104 } Ol end rate 0.-100. (%) 10¢. - 4 4-20
= £ _A1DS Ol sterl selnaction OC{oxternal start fraquency/01(0Hz) [} - v 4-20
T E[_A 02 start -400.--100./-80.9-0.00-85.6/100.-400.(Hz) ¢.00 . v 4-20
s 51 AtTi2 02 end -400.--100./-86.9-0.00-98.8/100.-400.(Hz) 0.00 - / 4-20
i5[_AIt3 | OZ start rate -100. - 100. (%) -160. - 7 4-20
Altd 02 end rate -100. - 100, (%) 100. - I 4-20
E E A131 Accaleraticn curve constan! 01(amnll swelling)-10{large swelling} 02 - < 4.33
gg A132 Daceleraticn cufve consiant D1{small swelling-10(Iarge swelling) 02 - 4 4-33
. . 00(trIp)/O1(0Hz wtart)/02(start eiter equal frequency)/ -
| . -
. B0 Retry selaction 03{trip aiter wqualing fraquancy and decaleration stop} e Y 4-34
2 Allowable vnder-voltage
2 boaz power failure time 0.3-1.0(3) 30 ~ ! 4-34
E B003 Rutry wait time 0.3-100.(s} 1.0 - ¥ 4-34
8 Instantansous power-
" boo4 {aiturefunder-voliage trip 00(invalld/01(valid) [1} - s 4-34
H during stop
H Instantaneous power-
E ~| boO§ taiture/under-voltage 00(16 times}/01(frea) 0o - < 4-34
n _E reify lime selection
'5' =| boQs Cpen-phase selecticn O0{Invalid)/01{valid) 0o + L4 4-35
bo07 Frequency selting to maich 0.00-98.99/100.0-400.0(Hz) 0.00 - v 4-34
Rated
bo12 Electronic thermal level 0.2°constant current-1.20*conatant current{A) Current of - L4 4-38
inverier
i Rated
b212 f;:c:‘:::“"flm"m” tovel 0.2"constant current-1.20"censtent current(A) Current of - 4 4-38
Invarier
Elsctronic tharma! 00/(reduced charactsristic)d1(constant characteristic)/
- bo13 chasacteriatic selection Q2(free setting) o o 4-38
w -
E Electronic thermal
: b213 Charactarislic 48lection 00/{reduced chsrlclorl;l;ﬂ?::c’oanl:i;an; terque characterintic)/ o1 . P 4-36
£ (2™ motor) g
14 Free giacironic thermal
E | pors frequency 1 0.-400.(Hz) 0. - ’ 4-37
& Free slectronic tharmal
é v01e current 1 0.0-1000C.{A} 0.0 . L4 4-37
Freo slactronic thermal
b017 trequency 2 0.-400.{Hz} 0. - L4 4-37
Free elactronic thermai
bD18 current 2 0.0-1000. (A} 0.0 - L4 4-37
Free slectronic thermal
bo19 frequency 3 0.-400.(Hz) 0. - Fa 4.7
B0Z0 Free slactronic thermal 0.0-1000.{A) 0.0 v 4-37
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Function Mode

. initial data Setting Change on
Code Function name Setting range _ -FELFU . Pags
b021 Cverlond restriction 00{Invalid)/01{enatied ¢n acceleration / constant speed)/02(enabted o1 . v 4.38
selection on constant speed) .
Rated
. - current of
b022 Ovarioad resiriction level .50 reted current-1.50" rated current{A) inverier - < 4-38
- x120
E QCverlosd resiriction iimit _
: w023 constant 0.10-30.00({a) 1.00 - + 4.38
e b024 Overlond reslriction 2 0O{invalid)/G1{valld on accalaration { constant speed}/02{valid on o1 j , 438
= sslaction consiant speed)
g Rated -
b025 Overlond restriction level 2 0.50"rated current-1.50°rated current{A} ci"n{::;‘.‘:’ - v 4-38
£1.20
Overioad restriction
bo28 constant 2 0.10-30.00(s) 1.00 - v 4-38
{{{Impoasidie to change the data axcept this (tem when SFT tarminal is
ONY
x b0 Software lock mods 01{lmposaible 10 change the data excapt selling frequency itam whan o1 i ;
F selaction SFT {erminal is ON)/02{tmpossible tochange the data sxcept this itamy/ 4-45
ke 03{impossible to changs the data except satting frequency item)/
10({posaibie to change dets on operating)
©100 | Free V/f trequency 1 0.- Free Vif iraquapcy2(Hz) Q = = 4-23
b101 | Free Vif voilage 1 _0,-800.0(V} 00 - 2.23
b102 Free Vif frequency 2 Q.- Free Vif irequancy3(Hz) 0 N - 4-23
0103 | Free Vil vollnge 2 0.-800.0[V) 0.0 - B 4.23
b104 Free V/ frequency 3 0.-Fr 1] . N 4.23
21 b105 [ Fras Vil vollags 3 0.-BG03{V) il N - 23
S 1 b108 | Frew Vif trequency 4 O.- Fres V/I frequencyS{Hz} I - A3
21 _b107 | Free V/f voltage 4 0.-800.0(V) 06 423
s bi08 Fres Vil frequency 5 0.- Fres Vil frequencyfi{H7) Q - - 4.23
U] 5108 | Fres Vi voilage § 0.-800.0(V) o - A.23
o bi1d Frae V/ lreguency 6 0.-Fr cyTiHz} 0 4.23
B111 Free VI voltage 8 D.-B0D 0{V) nn 423
bii2 Frge V/l {requency D.-400 [(Hz) Q 4-23
b113 Free Vi voltage 7 0 _-B00.0{V) 0.0 . 423
@ OH(RV:Revarse is velid/02(CF 1:Multi-apsed 1)/ 0I{CF2:Multi-apeed2)/
€ { CO0N | Intelligent Input 1 setting Q4{CFI:Multi-speedd)/ 05(CF4:Multi-speedd)/ 08(JG:Jopgingl 18/18 v 4-42
-E OT{DB:External DC braking)/08(SET:2™ control}/
w 08(2CH: two-stage adjustable speed)/11(FRS:Fras-run)/
- 12{EXT:External trip 1I(USP :Unattended start protection)/
2| cooz | tnteiigent input 2 setting H‘Cs:cmmorcid c,},”:.ws(sn:"h"., %,, ! 16/18 - 4-42
£ !liAT:Arqug input voltagefcurrent select)il B(Dﬁ Resst Inverter)
=2 20({STA wire run)f 21(STP: Jwire keap)/22{F/R.;Iwirs forward/raverae)f
3 Ccoo3 Inteiligent Input 3 selting 2}PID:PID seluction velid/invalid)/24(PIDC:PID integreting reset)/ 03113 s 4.42
a 2T{UP:Remote control UP function)!
£ 28{DWN:Remots control DOW K function)!
€ 2HUDC:Remote cantrot dete clamr)/ IZ(5F 1:Multl-apead bit1)/
g | ©O04 | intelligent input 4 setting 33(SF2:Multi-spead DItZY34(SFI:Mulli-spead b3y 02/02 - ’ 4-42
%‘ A5(SF4:; Multl-spund bitd)/IE(SFS:Multi speed bils)/
=2 IH(SFO:Muiti-spesd bilBIA(SFT: Muili-speed DIRTH
= €005 Intelligent input 8 wetting 319(OLR:Overload restriction chenpe)/nofNO:Ne saaign) 01701 B g 4-42
Inteltigent input! a/b
- / .
- CD1tt {NOINC) s slsction OO{NO)}DI[(NC} 00/00 442
H Inteltigent Input2 a/b N
E CO1Z | | \OINC) selnction O0(NO)/GT{NC) o0/ . IS 4.42
€ intelligent input3 a/b
B8] S92 | (NONG) asiection OO(NOV/O1{NC} 00/01 ] v 4.42
E® Intelligant inputd alb
5 € co1s {NOINC) awisction GO{NO)/I01({NC} 00/00 / 4.42
5 Intelligent inpyls ald . -
2 CO15 | (N0NE) saluction DO{NO)/D1(NC) 00/00 v 4.42
B Input FW /b (NQINC)
CO19 | 5 qigction O0({NO}/G1(NC) 00190 . ’ 4-42
o -~
£ coz21 Intetligent output 11 setting Q0(RUN:running/01{FA$;Frequancy arrivaltype! signat}/ ‘ o1 N 7’ 4.51
S 02(FAZ:frequency arrival lype2 signal)/03{OL:Overioad advance rnotice
2| €022 | inteligent outpul 12 setting | signal)/C4{OD:Output deviation for PID control)/O5(AL: Alarm signai)/ [HY] - s 4.51
E DE{FA3:Only satting frequency)/08{IP:On instantanscus stop/
E | C028 | Alarm relsy output 0R(UV:Under valtage)/11(RNT:RUN time over)/12(ONT:ON time over)/ 05 R . 2.51
H 13(THM:thermai caution)
3 00(Output frequency)!01{Qutput current) /
2 €027 | FMsetection 03{Digital output fraquency)/04(Outpul vaitage)/ 00 - % 4-58
a2
s OS{Input electric powsr)/D8{thermal [oad rate)/07(LAD freguency)
< OO utput fraquency01({Output current)/04{Outpul voltage)! . i
::" cozs AM ssisction 95({Input siectric power)/08{thermal load rale)/07(LAD frequency) vo v 457
K 00{Output frequency)/01({Output current)/D4{Cutput voltuge) . j
£ €029 | AMI aslection 05{Input electric power)/08(Thermal load rate)/07(LAD frequency) oo ’ 457
| €031 | Inteiligent output 11 aib Q0{NO}NOI[NEC} 00 7 4-52
g G032 | Intelligent output 12 a/b 0O(NOJDH{NC) 00 - - 4.52
5 €038 | Alarm relsy output a/b DO{NO)I01(NC) o1 7 4.52
v Qverload advance notice 3 Pl -
; g Co40 signal output mods G0{On accel. And decel, consiant apeed)/01{Only constant spesg) H 4-39
- . Inverter
2 2| coar | Overload edvance nolice 0.0-2.0°rated curram(A) rated v 4-38
EW lovel
¥4 current
z = Frequency arrival aetting .
Ej} _P; Co42 for scceleration. 0.00-99.98/100.0-400.0(Hz) g.c0 - [ 4-53
2
S a8 Arrivail {irequency setting for | N j P j
043 deceleration. 0.00-89.99/100.0-400.0{Hz) C.00 4-53
CO44 PiD gsviaticn setting lavel 0.0-100.0{%) .0 - 4-31




Function Mode

Change
Code Function name Selting rangs {nitiat data rsu.r:"ng on mods on Page
fun
CO7g Dats command DZ{operaior)f03(RS485)/04(aption )/0s(optien2) 0z - 4-81
Communlicsting " 7 481
[
5 G074 | o amission speed 03({2400bps)/04{4B00bps )/O5(VO00DP /O B{ 18200bDs) [}
L €072 | Communication cods 1. -32. 1 s 4-81
€ | €073 | Communication bil T(TLE/B(EDID 7 7 461
E 2| COT4 Communication parity 00(no parity neme)/01{even parity)/02{odd parity) 00 v 4-81
ESf Co7s | C Ication stop bit 1(bI}R2{bIY i 7/ 481
o 2 co78 ﬁ::mum“hnn waiting 0.-1000.(ms) 0. ’ 481
. Setling on
‘g COB1 } O adjustment 0.-9998./1000-8553(10000-65530) forwserding ’ v -
= Setting a0
T | C0B2 | Ol adjustment 0.-8999¢./1000-6553(10000-65530) forwarding / 4 -
5 { coss | 02 adjustment 0.-899%./1000-8553(10000-65530) raacting d ’ -
E [o:]1] Thermistor adjustment 6.0 - 1000. 105.0 v L 4-57
S| CO0BE | AM offset agjustment 0.0 - 10.0{V) 2.0 s 4 4-57
E COB7 | AM! adjustment 0. - 255. 50 [ v 4-57
< | coss | AMi oftsst sdjustmant 0. - 20.0({mA) roreariing s . 4.57
bo34 | U marFewer ON ime 0.-9990./1000-8563(10000-65530)hr o. v 4-56
b035 Cperation direction restrict O0{Reverse ia vatid)/01{Only lorward)/02{0Only reverss) 00 x 4-14
b038 Start reducad voliage Op(Start reduced voltags time T::;E;-os‘sun reduced voltage tims 06 v 4-40
b037 Display selaction 00(all display}/01(each lunction display)/02(User satting / main setting} 0o [ 4-59
b0B0 | AM adjustmeant D. - 255. 150 v s 4-57
b081 FM adjustmant 0. - 255. 80 v v 4-58
b0B2 Start frequency adjustmens 0.10-P.P9{Hz) 0.50 [ 4-40
bOB3 Carrler {regquency saiting 0.5-12.0{kHz} Dwrating enabte, 3.0 < 4-18
00(Trip history clear)/01(Data initintizmtion)/02{Trip history ctear + dits j
bOB4 Initislize mode i . Initiatization) ; o0 4-58
Country code for ) .
Boes initinlizatlon 00(interior)/Q1{ECHO2(USA) 01/02 4-58
Fraquency scaiar j 7 - A
bOBE convarsion factor 01-98.9 1.0 4-12
«{ b0B?7 | STOP key enable i 00{valid}/01{invalid} 00 7 4-15
Resums on FRS | } . - B
b0BB cancellation mode | 00{0Hz start)/01(Start 1-equaling) o0 4-48
b8y BRD usage ratio 0.0-100.0{%) 0.0 v 4-41
b0B1 Stop mode selection 00{daceleraticn stop)/01{Free-run stop} 00 - 4-15
0C{Aiways ON)/01{ON during run, After powsr ON, then lor & minutes .
bOB2 Coollng fan control on stop is Implled,) L] 4.41
b08s ERD selsction Od{invalld)/0i{valld<invalid during stop>}/02(valid<valid during stop>) [ 4 4-41
b098 BRO ON leves! 330-380/880-780(V) 360/720 L4 4-41
bOBE Thermistor sslsction O0(Invalid)/0t(Pouitive tnmp:;:l::}em!ﬂclan: enable)/02 (NTC 00 P 457
w [TLE] Thermistor errar (avel 0. - 8996. {ohm) 3000. 4 4-57
@ | CODB1 Thermal warning leve! | 0. - 100. (%) [ < 4-38
£ [“coe Debug mode selection : OQ{Nec display)}/01{Display} [ [ -
: C101 UP/DWN selecticn i O0D(No freguency data}/01{Keep frequency data} 40 ’ 4-49
rs j 1 0O(Trip cancel during ONMYO1({Trlp cancsl during OFF)/ p .
= [ ©102 | Resstsalsciion 02(Valid onty during trip<Cancel during DN>} oo ’ 4-48
Reset { frequency matching
ci103 selection 00{0Hz start)/01(Start I-aguating) 00 4 4-48
] Set on
C121 | O zero adjustment 1 0.-9668./1000-8553(10000-85530) frwaring L4 / -
N H Bel on
€122 | Ol zero adjustment 0.-9099./1000-8553(10000-85530) forwarging ’ 4 —
€123 | 02 zero adjustmant 0.-9989./1000-8553(10000-85530) h,’::,:'i‘"i s 4 -
1*' aliowabls motor Sslon
HOO3 | L ection 0.20-75.0(kW) farwarding . 4-80
2* sllowabls motor ¢ Saton
H203 | o on i 0.20-75.0(kW) orwerding . 4-80
HOo4 1" motor pole seiectlon i 2/4/6i8(pole) 4 - 4-80
H204 | 2™ motor pofe selection 1 2/4/6/8(pole) 4 - 4-89
HO0B 1% stebllized factor 0. - 255. 1049. 4 4 4-80
H208 2™ misbilized factor 0. - 255, 100. 4 Cd 4-80
Optiont operation seleciion .
pogr | PR OO0(TRP)/C1{RUN) 0o ’ 4-80
POOZ oonm;?rnuir operation selection ; 00(TRP)/O1(RUN]) 00 s 4-80
uoo1 Usari sajection : no/diri-Poo2 no 4 4-59
ugoz2 User2 sefection i nofd0C1-PD02 ng 4 4-59
Uoo3 Userl salection ! no/dd01-P002 no 4 4-59
Lo04 Userd salection J ne/d0c1 -PO02 no 4 4-58
U005 User5 salection i ne/d001-PQO2 no 4 4-59
U008 | Useré selection : no/d001-P002 no s 4.50
uooz User7 salaction H ho/d001 -P0O02 no 4 4-59
ugos Userl selection : no/d0d1-PODO2 no 4 4-58
Uoog Userd seloction ' no/d0g1 -POD2 no ’ 4-59
ug1o User10 selection ! no/d001 -FOD2 no < 4-58
woit Usaril selection 1 no/d001-POD2 Ro < 4-59
Ug1z2 | Useri2 selection ! no/d001-P002 no 4 4-58
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4.3 Exdanation of function

4.3.1 Monitor mode
OQutput freauencv monitor
Indication code d001 displays the frequency the inveter outputs

The data is displayed as follows.
When d001 is displayed, the monitor lamp ‘Hz' is illuminated.
(Display)
0.00 - 99.99 : Display is in 0.01Hz unit.
100.0 - 400.0 : Display is in 0.tHz unit.

Output current monitor
Indication code dQ02 displays the output current value.

The data is displayed as follows.
In case of displaying 002, the monitor lamp ‘A’ is illuminated
(Display)
0.0 - 999.9 : Display is in 0.1A unit.

Ooeration directon _monitor
Indication code d003 displays the direction that the Inverter output is

Rotating. Forward, reverse or stop.
On operating the inverter (in case of forward or reverse). the RUN lamp

will illuminate.
(Display)
F : Forward
o : stop

r: Reverse

PID feedback monitor
When you select PID function (01) in A071. the inverter displays the feedback
value changed by AQ075 (PID scale).

" Display of monitor part * = * Feedback quantity * x * PID scale *

(Frequency command value) (A075)
(Setting)
A071 : 0.1(PID is effective)
A075 : 0.01-99.99(Display is 0.01-99.99(Set with the 0.01 unit)
(Display)

0.00 - 99.99 : Display is in 0.01 unit.
100.0 - 999.9 : Display is in 0.1 unit.
1000 - 9999 : Display is in 1 unit.
(100 - (999 : Display is in 10 unit.

Relation code

d001: Output frequency

monitor

Relation code

d002: Output current

monitor

Relation code
d003: Operation direction

monitor

Relation code —
d004: PID feedback monitor
AQ71;PID selection
AQ75: PID scale




b

Intelliaent input monitor
The LED display will monitor the state of the intelligent inputs.

(Example)
FW; input intelligent 2,1:0N
Input intelligent §, 4. 3:0FF

—-
—-
—-
—

Input intelligent

RN NE
Shat-
+

Intelligent output monitor
The LED display will monitor the state of the intelligent outputs

(Example)
Output intelligent 12. 11: ON
Output alarm A: OFF

I
N N O
f bt

4-11

Relation code
d005: intelligent input monitor

Chapter4 .E*pianétion:of function

e

Display
. (Black): Lights up
O (White): Lights
out
In case of FW

Lights up: ON
Lights out: OFF

Relation code
’ ¢006: Cutput intefligent monitor

Display

(Black): Lights up
|

0 (White): Lights out
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Freauencv conversion monitor
This inverter displays the value changed by the Inverter output frequency

Relation code

and the value set in b086 on the monitor part. d0G7: Frequency conversion .
‘Monitor part of display’ = " output freque”cy(d001)’ x “ output frequency monitor

factor(b086)" b0B6: Frequency conversion

(Display) Display of d007 factor

0.00 - 99.99: Display is in 0.01 unit.
100.0 - 999.9: Display is in 0.1 unit.
100. - 9999.: Display is in 1 unit.

1000 - 3996 :Display is in 10 unit.

(Range of setting) The setting range of b066
0.1 - 99.9 :Set it with the 0.1 unit.

(Example)Output frequency (d001):50.00Hz
When the frequency conversion factor {(b086) is 1.1,
the frequency conversion monitor (d007) displays ‘55.00" as ‘50 x 1 .1 = 55.00

Output voltaae monitor Relation code
This inverter displays the output voltage of the inverter converted into the d013: Qutput voltage
alternating Voltage. monitor

The monitor lamp *V¥* should illuminate while the contents of d013 are displayed.

(Display)
0.0 — 600.0 :Display is in 0.1V unit

Input_electric Dower _monitor Relation code
Display output electric power from inverter. d014: input electric
The monitor lamp “kw”™ (*V* and “A") should illuminate while the contents of d014

is displayed.

power manitor

(Display)
0.0 = 999.9 :Dispiay is in 0.1 kw unit.




el |

g

" Chapter 4 Explanation of function

Accumulated time monitor on RUN

The operation time of inverter is accumulated and the value is displayed.

(Display)
0. -+ 9999. : Display is in 1 hour units.
1000 - 9999 : Display is in 10 hour units.
(100 - (999 : Display is in 100 hour units.

Power ON time monitor

This accumulates the time running to the inverter and displa.ys the value,

(Display)
0. - 9999. : Display is in 1 hour units.
1000 - 9999 : Display is in 10 hour units.
(100 - (999 : Display is in 100 hour units.

Trip time monitor
This displays the number of inverter trips.
(Display)
0. . 9999. : Display is in 1 times unit.
1000 - 6553 : Display is in 10 times unit.

Trip_monitor |-6
This displays the details for the last six protective trips.

The trip monitor 1 displayed the details of the last trip.
(Display contents)
[1} Trip Code (Display anything from EQ1 to E79.)(Notes1)
[2] Output frequency on tripping (Hz)
[3] Output current on tripping (A)
{4] The direct voltage (between P and N) on tripping (V)
{S] The accumulated time inverter was operating until'tripping (hr)
6] The accumulated time inverter was run until tripping (hr)

Relation code
d016: Accumulated time

monitor on RUN

Relation code
d080: Trip time monitor

Relation code
dD17: Power ON time
monitor

Relation code —-

d081: Trip monitor 1
d082: Trip monitor 2
do83: Trip monitor 3
d084: Trip monitor 4
d085: Trip monitor 5

\ d0886: Trip monitor 6

(Note 1) Please refer to the pages 4.4 Protection function list (2) Trip monitor display.

The methods of trip monitor

&

d08 Y- 0131 ~[E00T -+ 400 --+(3380--+[_15)---[ 18}

v

{1) Trip facior {Note2)

4

(Note2) In case of no Iripping,:} is displayed.

{2) Trip frequency {3) Trip current (4) Trip voltmge {P-N) {5} Accumulated {8} Power ON time |

time on RUN t
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4.3.2 Function mode

o Relation code

Setting of the output freauencv FOO1  :Output frequency

Setting the output frequency of the motor. A00t  :Frequency command select

The output frequency ts set by F001, when the frequency command AD20/A220; 1st/2nd multistage
select (A001) is set to 02. speed zero

Please refer to the frequency command select {AO01) about other C001-C005: Output intelligent

methods of frequency setting.

When a frequency is set in F001, the same value is automatically set in
both Multispeed 0 (A020 and the second set of motor data multispeed 0 (A220) when the SET terminal is ON.
In the case of using SET, you will need to assign 08(SET) to an intelligent input terminal.

Set item Function Data Contents
code
Output FO01 Unit : Hz
frequency Q.Q, start frequency-First/Second "FO01" = "AQ20"
Multistage |—AUZEA220 | highest frequency Second control setting of “FO01" =
speed zero "A220"

Operation direction
This is effective when the operating command is set by the digital operator.

Relation code

F004: Operation direction

Function Data contents select
code
£004 00 Forward
01 Reverse

Selection with limits of operation direction
The direction of the motor can be restricted.

Relation code g

: i ith limi
Funclion code Data Contents b035: Selection with fimits
Forward/reverse is of operation directien
00
ffective.
b035 effective
01 Only forward
02 Only reverse

Freauencv command selection

Select the method of frequency command. _ Relation code
When 0-10Vdc is inputted to the frequency command by 02-L terminal. AQ01:Frequency command
operation direction of motor reverses. selaction

On output frequency monitor d301, you can't get information about forward/reverse. So be sure with
operation direction monitor d0Q2.

Function i
cnde Data contents

00 Setting frequency with the potentiometer the digital operator has. !
01 Setting frequency with control terminals (Terminals: O-L. 01-L. 02-L)

A001 02 Setting frequency with digital operator(F001), remote operator.
03 Setting frequency with RS485 terminals for communication.
04 Setting frequency with option board 1.
05 Setting frequency with option board 2.
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Ooeration command selection —
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