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Make sure that all electrical connections are tight. They may get 1-e during shipment or
during operation,due to vibration. They can cause pox 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 debris.

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 skpply 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 1OOm (3OMt) 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 1Ocm (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 lo-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 46OVac or 575Vac installations, make sure that the motor spedfication for the cable
length and carrier frequency limitations are okay. A load reactor or a output filter cab be
installed if necessary.

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:



HITACHI VARIABLE FREQUENCY DRIVE
COMMON PROBLEMS

PROBLEM: The VFD keypad display does not light up

SOLUTION
. Check the input voltage at Ll, 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
46OVac = 65OVdc
575Vdc = 8OOVdc

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 VFD does not run the motor (no output)

Software parameters u.QQ a?!2 LlOO & SllOO L3OOP  & Sl3OQ
Frequency set F2 F2 FOl FOOl
Freq. Reference Source F9 F9 A01 A001
Run Command Source F9 F9 A02 A002

The VFD must have a Frequency Reference set from the keypad, via terminal (0-1OVdc or 4-
ZOmA), 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, prea “Stop/Reset” key once to

clear the trip. It is recommended to investigate the cause of error prior to running the VFD.

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

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

l In some 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.

PROBLEM: The VFD does not reach the maximum speed (6OHzj

Software parameters ‘ll.!x Jx!!l LlOO & SllOQ L3OOP & SJ3QQ
Maximum speed limit A05 A05 A61 A061
0 end na na Al2 A012
01 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 01 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 1OVdc or 2OmA.  If not, see solutions for
noise problems.

. Check if the motor nameplate voltage ls 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 VFD trips durinq Acceleration

Sofhvare parameters m Jx!Q
Acceleration time F6 F6

LlOO & SJlOQ L3OOP & SJ300
FO2 FOO2

Motor receiving voltage Fll Fll A82 A082
Electronic overload level A23 A23 bl2 bOl2
Manual torque boost F8 F8 A42 A042
DC brake enable na * na A051
DC brake power (start) na * na A057
DC brake time (start) na * na A058
* requires DOP, DRW, HOP or HRW high performance keypads or WP Plus sottware



Error codes .uo!J
CC during acceleration E3
Overload E5

x!Q!J
E03 & E33
E05

LlOO & SllOQ L3OOP  & SJ3OQ
E03 E03 & E30
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.

SOLU-I-ION
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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 2OBV
motor, choose 215V setting.

Check if the thermal overload level is set correcby. 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 lOHz, 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, LlOO and WOO series)
may be introduced to slow it down.

PROBLEM: The VFD tritx durinq Deceleration

Software parameters m m LlOO & SJlOQ L3OOP  & SJ300
Deceleration time F7 F7 F03 FO03

Error codes
Overvoltage
Dynamic brake overload
GC during deceleration

.u..Q!l
E7
E6
E2

13M
E07
E06
EO2 & E32

LlOO & SJlOO L3OOP  & Sl3OQ
E07 E07
E06* E06
EO2 EO2 & E30

If a large inertia load is decelerated in short time, it will regenerate energy and acts as a
generator. This will increase the DC bus voltage of the VFD and may cause DC bus overvoltage
trip.
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S O L U T I O N
. 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 rectifmd to
eliminate nuisance trips.

PROBLEM: VFD current  readout  does not  match the c lamp on meter  values

Software parameters .u!i!!l
Output current Fl
Output voltage na

m
dO2
na

LlOO & 53100 L3OOP & SJ300
dO2 do02
na d013

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, LlOO and SJlOO  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.

S O L U T I O N
. In general, the supply and the return fans should be operating within 2OHz 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 lx within 2OHz



PROBLEM: The freouency reference signal oets “pulled down”

A frequency reference signal (0-1OVdc or 4-20mA) can get noise induced. This may ‘pull down”
the signal to give erratic speed reference.

S o l u t i o n s
. 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 12OVac  and power (208,230,460  or 575Vac) lines.
They can induce noise to analog signal lines. Keep at least 1Ocm (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 2OOVac on the signal line if two lines are installed
parallel to each other.

. Install a O.luF 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 cc&s, values, time of error occurred or any other information that may cause the
problem.
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MGI - Hitachi VFD Svstem Commissionin? Manual

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

l Quality tools
l Digital multimeter capable to measure up to 1OOOVac and dc
l Clamp-on ammeter
l Megger
l 0- 1 OVdc and 4-20mA signal generator

Following items are optional:
l DOP or DRW keypad with adapter for LlOO and L3OOPlus
l DOP Plus PC software

Please use the MGI L 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 motbr rating.

Contact information

l Your cor@pany name and the service technician who commissioned the VFD.
l Customer’s name
l Project site information

Nameolate information

l VFD system nameplate data, tag name, location, application, etc
l VFD nameplate data
l Motor nameplate data

1



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

Environment

. Ambient temperature is within -1O’C - 4O’C (14°F - 104°F).
l Humidity is within 20% - 90%, non-condensing.
t Adequate ventilation, no corrosive or dusty environment.
. Protection against water source. (i.e. sprinkler, pipes, vent holes)
l Tidiness of the unit, no loose wire, metal or any foreign objects inside.

Power su~alv.  Wirine & Motor

. A line reactor is required if:
9 The kVA rating of the supply transformer is greater than 10 times the

kVA rating of the VFD.
9 Supply transformer is greater than 5OOkVA.
9 The supply voltage is 575Vac.

l Completion of field wiring. Check for their size, termination and installation
method.

. Check electrical connections, mounting bolts, nuts and screws. They may
become loose during shipping.

. Check for the proper grounding.
l The motor should be meggered.
. Determine the application of the motor, constant torque or variable torque.
. A load reactor and/or filter is required if:

9 575Vac application.
9 460Vac application with cable longer than 5Oft.
9 Load reactor may not be necessary if inverter duty motor is used.

Check with motor specification.

2



0 POWERED CHECKS

Power Suoplp

Without applying the power to the VFD, measure the line voltages:
l Ll-L2
.  L l - L 3
. L2-L3

They should be within 3% of each other and 10% of the VFD nameplate rating.

If the line voltage is withiri 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.

Software Propramming

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.

gB Motor Rotation

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 BYPASS mode. Record
the Free Run Stop (Coast-to-stop) time. If the rotation is incorrect follow the procedure
below:

>r Rotation is fine in the VFD Rotation is reverse in 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 is reverse in 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 BYPASS operation. Depending on the
digital clamp on ammeter, readings may not be accurate in the VFD operation due to

l
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.

3



l Input and Outout  Sienals

Check both the input and the output signals for correct and accurate operation,
l Check the accuracy of 0-IOVdc or 4-20mA speed reference input.
l Run command.
l Customer interlock.
l Preset speed, if required.
l Check the accuracy of 0-1OVdc  or 4-20mA feedback.
l RUN status feedback.
l AT SPEED status feedback.
l FAULT status feedback.
l VFD mode status feedback.
l BYPASS mode status feedback.

Onerator switches and Indicator lights

Check all operator switches and indicator lights for correct operation,

Commissioning Wran-un

e

To complete the commissioning of the VFD system, check the following:
. Software parameter setting is recorded.
l VFD manual in the enclosure pocket.
l VFD system wiring diagram in the system.
l Instruction manuals for other devices are in the enclosure pocket.
l Record any other changes made to the system.
l Complete the MGI VFD System Commissioning Report.

You must send the MGI VFD System Commissioning Report and the VFD parameter
.’I sheet to MGI to register the warranty extension.

l
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Inteprated VFD Svstem with Hand-Off-Auto Option Operation Manual

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.

Modes of oDeration

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 “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.



Inteprated VFD Svstem with HOA ODtion Troubleshootinp 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 model types.

!! 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.



1. When the motor does not ooerate

Turn  the  disconnect  an.
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Integrated VFD Svstem with Bvnass O&ion Oneration Manual

Thank you for purchasing MCI1  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. Your
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 selector 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 position: Sometime referred as LOCAL mode. The motor operations are
performed manually.

2. OFF position: No operation in this position,
3. AUTO position: Sometime referred as REMOTE mode. The motor operations are

performed using remote controller such as PLC or building management
system.



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.perfonned.  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 BYPASS in “AUTO” mode
In this mode, the BYPASS operation is controlled by the building management
system.



In case of VFD errorx

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.

VFD Error Loq Sheet (EXAMPLE)

Equipment IJ300-075HFU  Bypass Package ISerial Number IME-12345-2 I
Tag IAHU-2

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 case of VFD failure
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 Bvuass  Option Troubleshootinp  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 “BYPASS mode”.

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

J! WARNING !!

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
personal injuries.



1. When the motor does not ooerate in the “VFD mode”.

Check the VFD.



I
Continued ficm previous page 1
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a- 2* When the motor does not oDerate  in the “BYPASS mode”,

Turn the disconnect on.

,



clClose terminal 7 and 8.
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Integrated VFD System Routine Maintenance Guide

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) months if continuous ooerationl everv three 13) months if ooerated  less than 24
hours a day

Check power wire connections at following locations. Tighten if necessary.
9 VFD terminal
9 Line and load reactors, if equipped
9 Contactors, if equipped
9 Output filter, if equipped
9 Disconnecf if equipped
9 Thermal overload, if equipped
9 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.
Check the indicator lights if they are the incandescent-type bulbs. Replace if necessary.

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 (121 months

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

l Check electrolytic capacitors (i.e. DC bus capacitors, power supply capacitors) for leakage or
bulging. Replace if necessary.
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Hand-Off-Auto Module: Model SA-HOA-MOD-A

Introduction

MGl’s Hand-Off-Auto module, SA-HOA-MOD-A, is designed to operate with Hitachi VFD?..  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.
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a Features
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Dir) Switch setlinq

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

DSl DIP SWITCH CONFIGURATION

O-1OV  input

Circuit diaaram for SA-HOA-MOD-A Hand-Off-Alto Module
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0 BYPASS MODULE: Model SA-BPMO-B

1. INTRODUCTION

MGl’s Bypass Module, the SA-BPMO-B, is designed to operate with 2 or 3 contactor bypass system using Hitachi
VFD. It is 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 Figure  1

Front view of the Bypass
Module

MGi* ..-._,.. I..~
0 0

I
; . FEATURES

: 2.1 OPERATOR SWITCHES AND SPEED-POT

Control Function
VFD-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 svstem 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.

0
SPEED POT potentiometer Sets VFD frequency when VFD and HAND modes are

cnlnrtd
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@ 2.2 INDICATOR LIGHTS

I indicator Light ON Status
When control power is applied to the Bypass Module
When external fault signal is received (e.g. Freeze status, Smoke
status). Motor cannot run until fault clears.

- HAND When in “HAND” mode
- AUTO When in ‘AUTO” mode
-ON When VFD is powered
- RUN When VFD receives a Run command
-AT SET SPEED When VFD I !s Set Speed
EAl II T
-I-“LI

\A,hnn \,!=n  c..llull  WI - Jxperilences  a Fault Condition
-TEST MODE When VFD TEST MODE is selected

BYPASS -ON When System is ir1 BYPASS mode
- O/L FAULT When thermal Ovt ..--_ .-.-, ._ .,vhrd Rdrv is in Fault Condition
- AUTO START !- ~~,--.-When BYPASS AUTO START mooe rs serecrec1

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 3OVdc 2A

0

EXO - EXl Closes when system receives “External Fault” input NIC 3OVdc 2A
FRO - FRI - FR2 Contacts change state when VFD fault condition occurs NIO 8 NIC 3OVdc 2A
HRO - HRI Closes when system is in “HAND” mode N/O 30Vdc 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 30Vdc. For a 120Vac  system, install

a relay rated for 120Vac.

3. OPERATION OF THE BYPASS SYSTEM

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 IM 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-AUTO” switch in the “OFF” position
- The Run command cannot be initiated. VFD is in the stand-by-mode.
-

a

The Frequency can be set via the speed potentiometer.
- Motor will not run or will decelerate to stop.

-3-



. “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 JlOO series VFD, only one
of the signals can be displayed)

. “HAND-OFF-AUTO” switch in “AUTO” position.
- “AUTO” 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-AUTO” switch in the ‘OFF” position
- Contactors IM, 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-AUTO” switch in the “AUTO” position
- “AUTO” 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

. “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-AUTO” switch to the “OFF” position. Once the VFD output
frequency has decelerated to OHz, the system is ready to operate in the “VFD” mode.
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3.3 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.

3.5 FRS (Free Run Stop) OPERATION

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

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

3.6 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.

4. DIP SWITCH SETTING

The DIP switch, DPI, 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
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3. ELECTRICAL DIAGRAM of the SA-BPMO-B, BYPASS MODULE
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Power Supply Relay Module: ME-PSRM-A

INTRODUCTlON

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

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

Figure I. Twical  interconnection ofthe Power SUDDIV  R&v Module with Hitachi 5300 series inverter.

I/O TERMINALS DESCRIPTION

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

I II, 121,  & CM2
RSO, RSI
FAO, FAI

SPECIFICATIONS:

Input voltage:
Relay contact ratings:

DC Power Supply:

IZOVAC  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, “I I “, “IY, and “CMZ”, from the inverter. /
“RUW status dry contact output. Closes when the VFD is operating the motor.
“FA” (Frequency Arrival) status dry contact output. Closes when the VFD is
operating at the set frequency.

IZOVAC  (also available with 240VAC)
0.5A at IZSVAC
2A at 30VDC
Minimum load IOuA,  IOmVDC
24VDC,  maximum load lOOmA  including indicator lights “RUN” and “FA”.

m *NOTE* LED type indicator lamp is recommended to minimize the load on the power supply



MGi
rechnologies Ir

SINE WAVE FILTER

MG-SWFI-A Series
IC.

Instruction Manual
and Operation Guide

000604

WWW.mgitech.com
MGI Technologies Inc. 275 West 4th Ave, Va,ncouver,  BC Canada



MG-SWFI-A Series LRC Sine Wave Filter

Introduction

In IGST 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.

C Sine Wave Filter connectioa

The MG-SWFI-A series LRC sine wave filter includes a RC
component combined with a 5% impedance reactor. It is
designed to operate with VFDs at high carrier frequencies for
whisper-quiet operation of the motor. See Table 1 for
recommended carrier frequency setting.

A antages of using the MG-SWFIA LRC Sine Wave
&
. produces sinusoidal current and voltage waveforms
. protects motor insulation breakdown due to voltage stress
. motor runs cooler and quieter
. extends the life of the motor
. reduces losses in the motor
. reduces shaft current
. reduces harmonic leakage current in the cable
. eliminates cable length restrictions caused by voltage

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.

VD ca 600 AC class motor terminal voltaaeT i l  V

. Fig. 2 with no reactor and no LRC filter, 150 ft of motor cable
l Fig. 3 with load reactor only and 250 ft of motor cable
l Fig. 4 with the MG-SWFI-A LRC Sine Wave Filter and 250 ft of motor cable
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Table 1: MG-SWFI-A Series LRC Sine Wave Filter Selection and Carrier Freauency Setting
Ql&

Motor Hp LRC Sine Wave
Filter

Reactor RC Component

575V 1 460V P/N P/N P/N

Minimum
carrier Recommended

frequency Carrier frequency

;-RCFI-055-A 8 kHz 14-16 kHz
6 kHz 14-16 kHz

;-RCFI-055-A 6 kHz 14-16 kHz
;-RCFI-055-A 6 kHz 14-16 kHz

) MG-RCFI-055-A 6 kHz 14-16 kHz
1 MC,.RCFI-110-A 12 kHz 14-16 kHz

12 kHz 14-16 kHz
;-RCFI-220-A 1 14 kHz 14-16 kHz

MG-RCFI-220-A 1 14 kHz 14-16 kHz

MG-SWFIA LRC Sine Wave Filters are supplied with a reactor and a RC component.
MG-SWFI-A LRC Sine Wave Filters operate more efficiently at higher carrier frequency. It is
recommended to set the carrier frequency higher than the specified minimum setting.

Dimensions for Ooen-Tvpe MG-SWFI-080-3-A LRC Sine Wave Filter
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Dimensions for Ooen-Tvoe LRC Sine Wave Filter up to MG-SWFI-055-3-A
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Dimensions for Enclosed-Type LRC Sine Wave Filter
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SAFETY

For the Best Results with 5300 Series inverter, read this manual and all of the warning sign attached to
the inverter carefully before instahihg  and operating it, and follow the instructions exactly. Keep this
manual handy for yotir  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.

.A

A

WARNING

A CAUTION

NOTE

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.

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

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

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

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 electronic controllers or rotating electrical equipment.



PRECAUTlONS
AWARNING: This equipment should be installed, adjusted and serviced by

maintenance personal familiar with the construction and operation of the equipment
and the hazards involved. Failure to observe this precaution could result in bodily injury..

h 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 ?II 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.

A WARNING : For protection, install a leak breaker type with a high frequency circuit capable
-of large currents to avoid an unnecessary operation. The ground fault protection circuit is not
designed to protect personal injury.

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

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

A CAUTION: These instructions should be read and clearly understood before working on J300 1
series equipment.

1 /f’/ CAUTION: Proper grounds, disconnectinndevices  and other safety devices and their location 1’
u are the responsibilityof the user and are nit provided by Hitachi, Ltd.

A CAUTION: B e sure to connect a motor 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.

I I

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

A ATTENTION: PRESENCE DE TENSIONS DANGEREUSES TANT QUE LE VOYANT
N’EST PAS ETEINT.

b 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.

_ ji _



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

1) The use of an on-ventilated enclosure
2) The use of a filtered ventilated enclosure when the ventilation is fan forced that is,

ventilation is accomplished by one,or more blowers within the enclosure that provide a
oositive  intake and exhaust.

NOTE : ENCLOSURE SIZE FOR 75 kW TO 110 kW
The inverter, 75kW to I IOkW must be installed into an enclosure with dimmensions no
less than I83cm (72 in) by 183cm (72 in) by 60cm (24 in).

NOTE : ENCLOSURE SIZE FOR 132 kW AND BIGGER
The inverters, 132kW and bigger, are complied as recognizedcomponents.
Therse devices are intended for use in an overall ecclosure  with an internal ambient of
40 degree C for variable torque rating or 50 degree C for constant torque ratitg maximum.
End product temperature testing should be conducted to verify sufficient forced air ventilation
is provided to maintain this ambient in room ambient of IO-40 degree C.
Based upon component level testing, end product temperature testing may be conducted at
any convenient room ambient in the rangeof 20-40  dwgree C, unless the room ambient in the
intended application exceeds 40degree C, in which case testing should be conducted at the.
elevated ambient.
Enclosure internal ambient temperature should be measured above the drive on IO the upper
left or rieht side. Temoerature measurments  on the drive itself should not be necessaw.

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

11,



Revision History Table

\lo. Revision Contents The Date
of Issue

Operation
Manual No

I Page iii : Pollution degree Aug. 1997 NB506XA
Page 2-l : Description of inverter model
Page4-2 : Change of note
Page 5-8.5-9 : Addition of 750 to 1 IOOH
Page S- 10 : Terminal description
Page 1~1-1.1 l-2,1 l-3 : addition of 750 to I IOOH

2 Page iii : Enclosure size Feb. 1998 NB506XB
Page 4-1 : Enclosure size, page 7-5; note 3,
Page 7-11: F8 boost value in VP1 to 3
Page 7- 15: A0 note for boost value
Page 12- 13: additio of note I
Page A25-A3  1: addition of line for set value
Page A-33: deletion of A-93 on clause

3 Page iii: note for 132 kW to 220 kW is added Feb. 1999 NB506XC
Page 2- 1: added 132 to 220kW
Page 4-1; note for 132 kW to 220 kW is added
page 4-2: note.notel corrected 1 lOkW->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:  AlO, addition of 1320 to 2200H
Page 1 I - 1.2.3: added 1320 to 2200H
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1. SAFETY PRECAUTIONS
I

1. Installation

/!\ CAUTION

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

p. 4-1

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

p. 4-1

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

p. 4-1

Otherwise, there is a danger of fire.
* Be sure to install it in a place which can bear the weight according to p. 4-l

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

* Be sure to install the unit on a perpendicular wall which is not subject . . p. 4-l
to vibration.
Otherwise, it may fall and there is a danger of injury.

* Be sure not to install and operate an inverter which is damaged or parts . . . . . . . . . . p. 4-l
of which are missing.
Otherwise. there is a danger of injury.

l Be sure to install it in a room which is not exposed to direct sunlight p.4-I
and is well ventilated. Avoid environments which tend to be high in

temperature. high in humidity,or  to have dew condensation, as well as
places with dust, corrosive gas, explosive gas, inflammable gas,
grinding-fluid mist, salt damage, etc.
Otherwise, there is a danger of fire.

* Be sure that the wall surface is a nonflammable‘material, such as steel . . . . . . . . . . . p. 4-2
plate.

2. Wiring

I m WARNING

* Be sure to ground the unit. . . . . . . . . . . p. 5-l
Otherwise, there is a danger of electric shock and/or fire.

* Wiring work shall be carried out by electrical experts. p.5-1
Otherwise, there is a danger of electric shock and/or fire.

* Implement wiring after checking that the power supply is off. . p. 5-l
It might incur electric shock and/or fire.

* After installing the main body, carry out wiring: p.5-I
Otherwise. there is a danger of electric shock and/or injury.

* Wait until DC bus voltage is discharged after power supply is turned
off.

,,,,,,,,,,,, p, 5- 10

Otherwise. there is a danger of electric shock.

l - l



A CAUTION

l Make sure that the input voltage is:
Three phase 200 to 220 V/50  Hz, 200 to 230 V/60 Hz
Three phase 380 to 415 V/50 Hz, 400 to 460 V/60 Hz

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

+ Be sure,not  to connect AC power supply to the output terminals
t’J Ul),V (T2),WV3)1.
Otherwise, there is a danger of injury and/or fire.

. p. 5-2

............ p.s-2

............ p. 5-2

+ Fasten the screws with the specified fastening torque. Check so that . p. 5-2
there is no loosening of screws.
Otherwise, there is a danger of fire.

f Be sure to install an earth leakage breaker. p. 5-2
The ground fault protection is designed to detect current flowing to the
ground upon power on. This function is to protect the inverter. not
people. Install the earth leakage breaker to protect against the ground
fault on wires between the inverter and the motor. (Use a breaker that is
very sensitive to high frequency current so as not to cause malfunction.)

l Be sure to set the fuse(s) (the same phase as the main power supply)
in the operation circuit. p. 5-2
Otherwise, there is a danger of fire.

* As for motor leads, earth leakage breakers and electromagnetic
contactors, be sure to use the equivalent ones with the specified . p. 5-2
capacity (rated).
Otherwise, there is a danger of fire.

l Connection to wiring terminal must be reliabily fixed with two means
of support. p.s-2

l-2



m CAUTION

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

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

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

Alarm connection may contain harzordous live voltage even when
inverter is disconnected. In case of removing front cover for
maintenance or inspection, confirm that incoming power for alarm
connection is surely disconnected.

. . p. 5-11

m CAUTION

Input phase failure protection

(I) J3OO:U version inverter are provided with the phase failure protection on the power
SUPPlY.

(2) When a buzzer, lamp, noise filter or transformer is connected between the input power
‘terminals (Ll, L2, L3) and input power fuses, input phase failure cannot be protected.

Power supply

1-3



3. Control and operation

A! W A R N I N G

+ Be sure to turn on the input power supply after mounting the surface p. 6-l
cover. While being energized, be sure not to remove the cover.
Otherwise, there is a danger of electric shock.

l Be sure not to operate the switches with wet hands. p. 6-l
Otherwise, there is a danger of electric shock.

* While the inverter is energized, be sure not to touch the inverter p. 6-l
terminals even during stoppage.
Otherwise, there is a danger of electric shock.

l If the re-try mode is selected, it may suddenlyrestart during the trip p. 6-l
stop. Be sure not to approach the machine. (Be sure to design the

machine so that personnel safety will be secured even if it restarts.)
Otherwise, there is a danger of injury.

‘* Even if the power supply is cut for a short period of time, it may restart ,,.,,___,,,, p. 6-t
operation after the power supply is recovered if the operation command
is given. If it may incur danger to personnel, be sure to make a circuit
so that it will not restart after power recovery.
Otherwise,, there is a danger of injury.

* The Stop Key is effective only when the function is set. Be sme to ,,,.....,._, p. 6-t
prepare the Key separately from the emergency stop.
Otherwise, there is a danger of injury.

l After the operation command is given, if the alarm reset is conducted, it ,,,....__,,, p. 6-t
will restart suddenly. Be sure to set the alarm reset after checking the
operation command is off.
Otherwise, there is a danger of injury.

l Be sure not to touch the inside of the energized invetter or to put a bar ,,,,,.,,..._ p. 6. t
into it.
Otherwise, there is a danger of electric shock an&or fire.

* The STOP/RESET key works only when a~ function is set. Prepare an . . . . . .._.... p, 7-t
emergency switch separately. The use of the STOP/RESET key as an
emergency switch may cause an injury.



A. CAUTION
. . . . . .* Radiating fin and discharging resistor will have high temperature. p. 6-2

Be sure not to touch them.
Otherwise, there is a danger of getting burned.
Low to high speed operation of the inverter can be easily set. Be sure* p. 6-2

to operate it after checking the tolerance of the motor and machine.
Otherwise, there is a danger of injury.

I If a motor is operated at a frequency higher than 60Hz,  be sure to check . . p. 6-2
the speeds of the motor and the machine with each manufacturer, and
after getting their consent, operate them.
Otherwise, there is a danger of machine breakage.

* Check the following before and during the test run: .  . p. 6-.3
Otherwise, there is a danger of machine breakage.
- Was the short-cut bar between +l and + connected?
- Was the direction of the motor correcl?
- Was the inverter tripped during acceleration or deceleration?
- Were the rpm and frequency meter correct?
* Were there any abnormal motor vibrations or noise?
- When overcurrent  tripping or overvoltage tripping occurs during the

test run, increase the acceleration time or deceleration time.

4. Maintenance, inspection and part replacement

WARNING

* Be sure to turn off the power supply during maintenance and p. 10-I
inspection.

- After the power supply has been turned off, you must always wait IO p. IO-1

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

* Make sure that only qualified persons will perform maintenance,
inspection and part replacement. (Before starting the work, remove p. 10-I
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.
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m. CAUTION

* When removing connectors, never pull the wires. (Wires for cooling . . p. 10-I
fan and thermal relay)
Otherwise, there is a danger of fire due to wire breakage and/or  injury.

5. Appendix

m WARNING.

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

* If the retry mode is selected, do not approach the inverter unnecessarily. . ..~.......~ P. A-16
It will be restarted suddenly after it trips/stops. (Design the inverter so
that the safety can be assured even in such a restart.) Otherwise, bodily
injury will result.
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6. Others

m. WARNING

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

/i/ CAUTION

* Withstand voltage tests and insulation resistance tests (megger test-s) are executed
before the units are shipped, so that there is no need to conduct these tests before
operation.

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

(LI) CL21 (L3) (RB) (+I (-I- Trl) (W CV
R s T RB P N u v w

Q Q Q Q Q Q Q Q Q
iv~~~~~~~

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

* Do not stop operation by switching off the electrdmagnetic(Mgo) contactors.dn
the primary or secondary sides of the inverter.To stop the operation, be sure to
use an operation instruction (FW,REV.) Do not turn power off within three
minutes after it is turned on, or vice versa. (Bad example)

Earth
leakage ON.,OFF

ON.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 Gill also cause automatic
restaning when an operation instruction has been input, so please be careful.
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m CAUTION

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

eading power factor capa

* Be sure to ground the grounding terminal, 0.
l When inspecting the unit, after turning the power supply off be sure to wait unit1

the CHARGE lamp beside the control terminal is off before opening the cover.

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

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

In a system using an inverter of the voltage control PWM system, a surge voltage
caused by the cable constants such as the cable length (especially when the distance
between the motor and inverter is IO m or more) and cabling method may occur at the
motorterminal.
A dedicated filter of the 400 V class for suppressing this surge voltage is available,
Please order one.

* PROTECTION AGAINST NOISE INTERFERENCE FROM INVERTER

The inverteruses many semiconductor switching elements such as transistors and
IGBTs. Thus, a radio set or measuring instrument located near the invener is
susceptible to noise interference.
To protect the instruments from erroneous operation due to noise interference, they
should be installed well apart from the invei-ter. It is also effective to shield the whole
inverterstmcture.
Addition of an EMI filter on the input side of the inverter also reduces the effect of
noise from commercial power line on.extemal devices.
Note that external dispersion of noise from the power line can be minimized by
connecting an EMI filter on the primary side of inverter.
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m CAUTION

EMI filter Power : Noise
SO”rce
< /‘.

MOVX____......

+ ,nvcner “.

;I @-IL

y

Ground the

: Piping
frame.

: (LO be grounded)
or shielded wire

Completely ground Ihe shield made
of metal screen. enclosed panel. elc.
wilh as shot? a wire as possible.

. EFFECTS OF DISTRIBUTOR LINES ON INVERTERS

In the cases below involving a general-purpose inverter, a large peak current flows on
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) The power supply capacity is at least IO times greater than the inverter capacity

(and the power supply capacity, 500 kVA or more).
(C) Abrupt power supply changes are expected.

Examples:
(I) Several inverters are interconnected with a short 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 a voltage
drop at rated current) with respect to the supply voltage on the power supply side.

* When occurring an EEPROM err& ( m ), be sure to confirm the setting
value again.

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

GENERAL CAUTION

In all the illustrations in this manual, covers and safety devices are occasionally
removed to describe the details. When the product is operated, make sure that the
covers and safety devices are placed as they were specified originally and operate it
according 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 damage during transportation the unit.

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

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

Model abbnvialion
(The cxamplc is for tbc J3C%O55HFEZ)

Contents of Saecifications  Label

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

Description of lnverter Model

J300 _ 055 H F U

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

Applicable motor capacity (4P.kW)
055: 5.5 kW 550: 55 kW
075: 7.5 kW 750: 75 kW
I IO: I I kW 900: 90kW
1.50: 15 kW 1100: IlOkW
220: 22 kW 1320: 132 kW
300 3 0 k W 1600: l60kW
370: 37 kW 2200: 220 kW
450: 45 kW
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3. APPEARANCE AND NAMES OF PAR’, 9

3.1 Names of Parts

Blind cover

Charge
(LED)



r

@

4. INSTALLATION
.I

0

-w‘--

m CAUTION

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

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

* Be sure not to let the foreign matter enter such as cut wire refuse, spatter from welding,
iron refuse, wire, dust, etc.
Otherwise, there is a danger of tire.

* Be sure to install it in a place which can bear the weight according to the specifications
in the text (4. Installation).
Otherwise, it may fall and there is a danger of injury.

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

l 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.

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

NOTE : ENCLOSURE SIZE FOR 75 kW to 1lOkW
The inverters.  75kW to 1 1OkW must be installed into an enclosure with dimmensions no
less than 183cm (72 in) by 183cm (72 in) by 60cm (24 in).

NOTE : ENCLOSURE SIZE FOR 132 kW AND BIGGER
The inverters, 132kW and bigger, are complied as recognizedcomponents.
Theme devices are intended for use in an overall ecclosure  with an internal ambient of
40 degree C for variable torque rating or 50 degree C for constant torque rating maximum.
End product temperature testing should be conducted to verify sufficient forced air ventilatio
is provided to,maintain  this ambient in room, ambient of 10-40 degree C.
Based upon component level testing, end product temperature testing may be conducted at
any convenient room ambient in the rangeof 20-40 dwgree C, unless the room ambient in tht
intended application exceeds 4Odegree 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 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.

 
/

Row of airRow of air V

WallWall •I .

////////AX ///I/A
(a) (b)

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.

IQt Be sure to check the ambient temperature. I

Place of installation Load characteristics Ambient temperature Applicable model

Within the enclosure Constant torque -10 te5ooc All models
(NOTE I) Variable torque -10 tb 4OT (NOTE 2)

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

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

When executing Ihe wiring work or another work. attach a cover on tbe vent hole (slit) on the top of the
invener  IO prevent wire chips.  weld spatters. iron scraps, or dust from falling into the invener.

15 cm or more

Vem hole _
Cover (a nonflammable

-4 plate such as an iron plate)
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5 .  W I R I N G

m WARNING

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

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

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

* After installing the main body, carry out wiring.
Otherwise, there is a danger of electric shock and/or injury.
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A! C A U T I O N

* Make sure that the input voltage is:
Three phase 200 to 220 V/SO Hz, 200 to 230 V/60 Hz
Three phase 380 to 41.5 V/50 Hz, 4Wto 460 V/60  Hz

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

* Be sure not to connect AC power supply to the output terminals
W (Tl), V CW, W (T3)l.
Otherwise, there is a danger of injury an&or fire.

Power supply

* Fasten the screws with the specified fastening torque. Check so that there is no
loosening of screws.
Otherwise, there is a danger of fire.
Be sure to install an earth leakage breaker.

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

* Be sure to set the fuse(s) (the same phase as the main power supply)
in the operation circuit.
Otherwise, there is a danger of fire.
As for motor leads, earth leakage breakers and electromagnetic contactors,  be sure to
use the equivalent ones with the specified capacity (rated).
Otherwise, there is a danger of fire.
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The terminal board will be exposed when the front cover or terminal cover (450UHF,
550UHF)  is removed. Wire the inverter in this state.

5.1 Wiring the Power Supply and Motor

Braking Units

Power supply

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

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

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

, (ELB

b

Motor

NOTE 2: Install an earth leakage breaker at the input of the inverter. (Select an earth leak-
age breaker whose sensitive current level is raised in high frequency range.)
When the cable length between the inverter and motor is long (more than 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: Be sure that the specified grounding is carried out. Be sure to separate the unit’s

grounding pole from those of other heavy electric machinery, and avoid using
common grounding poles.

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

Improper grounding Proper grounding

m CAUTION

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

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

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

SINK TYPE wiring

(Factory settings)

I /

FMCMIPLCP24RY 8 7 6 5 A 3 2 I H 0 0, L CM2 12 I I AL2 A

Frequency metes
27 VDC 50 mADC4mZOmA  50mAmal

SOURCE TYPE wiring

&--I

1 FMkMIiPLCIP24IFW  I R I 7 I 6 I 5 I 4 1 3 I 2 I I 1 H I 0 / 01 I L kM21 12 1 II 11AL21ALI1ALO1L-J
LLi

Frequency meter

111111Ol Ol O/ Ol Ol O/ O/Ol Ol O/ Ol Ol O/ Ol
Input inrelligenl terminalInput inrelligenl terminal

-T
0

I!

cumm input
DC4,02OrnA

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

NOTE 2: Use a twisted and shielded wire for the signal line, and cut the shielded covering
as shown in the diagram below. Make sure that the length of the signal line is 20
meters or less.
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No grounding necessary
Connect FG (frame ground) of the inverter.

NOTE 3: When the frequency setting signal is turned on and off with a contact. use a relay
which will not cause contact malfunctions, even with the extremely weak currents
and voltages, such as crossbar twin contacts, etc.

NOTE 4: Use relays which do not have contact defects at 24 V DC, 3 mA for the other
terminals.

NOTE 5: Separate the main circuit wiring from the relay control circuit wiring. If they must
cross, be sure that they cross at a right angle.

Main circuit power line
I I/ VL s. T, U. V. W, PP. P. R.B. N. LI. L2. L3. TI. l-2, T3. +. -, etc.)

Right angle

/

J- Signal input line
(FM. CMI, PLC, P24. FW, 8,7,6.5.4.3.2. I
H, 0.01. L. CM2. 12. I I. ALO.  ALI. ALZ)

Separate by IO cm or more.

NOTE 6: Do not short between the terminals H and Land between the terminals P24 and
CM1 of the control circuit.

,

NOTE 7: 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
(I) When the internal interface power source is used

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

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

Note: Make sure of the s~hort-circuit  bar or wire
beween  the terminals PLC and P24.

J300  series

YTR48 type output module
(by Hitachi)

(2) When the external interface power source is used
@ This is an example when the sink 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.

I-$$---H;k;
YTS48 type output  module Inverter -
(by Hitachi)

Note: Make sure of.thc short-circuit bar or wire
between the terminals CMI and PLC.

J300  series-..-.

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

Note: Remove the short-circuit bar or wire between
the 1crminalS  CMI and PLC or P24 and PLC.’

J300  series i

.- ..-.
YTR48 type output module
(by Hitachi)

YTS48 type output  module
(by Hitachi)

Note: Be sure  10  turn  the inverfer  on after the controller and external power source are turned on.
(Otherwise. the data in the inverfcr may be changed.)
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5.4 Wiring Equipment, Options (EMI filter, etc.)
I 1 Sfandard equipme

Power SUDDIY

:nt

1
d.-
i!d

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

-,,n,l-~~NOTE 5: When using CV wire and metal tube,
the leakage current is around 30 mA/km.

0
NOTE 6: The leakage current becomes eight times

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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(I) Main circuit terminal

Terminal layout Type I I
Screw Width

diameter (mm)

I r -. 1 011.150LF  M6AlI ‘Cm,F 17.5
Gw R w CT@
(PE) (Ll) (l?2) $3) (:) (;) (:) (;) (Tl) (PE)

“1 I, IJ”,
220 IO 370LF ( M8 1 23

. ..^ __

II ISS- Internal  shon circuit bar

G@l R 1 S 1 T IPDI P 1 N.1 LJ 1 V 1 W/C,
) PE) 1 U-1) 1 (L2)  1 (L3)  1 (+I) 1 (+) 1 CD) 161) 1 (TI)  1 (TI)  1 (P6) 450.550HF  M S 23

- - ‘-‘“-“‘-‘mrl circuit bar

Main circuit

Terminal
symbl Teminal description Function

Connect the power supply

* Only the OSfrLF/HF and 075LF/HF

P. N Dynamic b&king  unit Connect a dynamic braking unit
(+H-) (option)

External choke coil

Ground at case

Ground (connect grounding to avoid
electric shock)

Connect B choke coil (DCL) for
harmonics  current reduction

Ground (cannect  grounding to avoid
electric shock)

(2) Control  circuit terminal
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Control circuit

Open: OFF (slop)

Min. ON time:
20 Ins or mere

Normal: ALO-ALI close Contact rating
Abnormal. Power off:

Alarm  connection may comain  huardous  live vokage even  when invener  is disconnected.
In Case of removing flont cover for maintenance or inspection. confirm dnr  incoming power
for alarm conneclion  is surely  disconnected.

NOTEI: Terminal RS can use only contact a (normally open). II cannot use contact b (normally closed).
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5.6 Control Circuit Terminals

Terminal symbol Terminal name Description
FM Monutor  tennal Analog: Output frequency, current,  torque

Digital: Output frequency x frequency convened value

CMI Common temunal I
(Set in the remote  operator monitor mode), max. pulse: 3.6 kHz
Common temmal for the momtor termmal

PLC lntilerfacmmmon
p14ys1pMpom

Common temunal  for the external power source  of the sequencer

monitor terminal. 24 VDC.
) Common for the FW terminal and intelligent input terminals
( OuTPLrrfrequency

-

-

ca
s

-
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lerminal symbol Terminal  name I

H Frequency command power * Initialization of a voltage signal by an external command
terminal is between 0 and IO VDC. (Switching from 0 to 5V is executed

by A&3.)  When inputting 4 - 20 mA, turn the input terminal at
nn

When a current is inputted from between 01 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 41 stxt frequency setting.

(NOTE 2)

C M 2 Common termmal2
1 FAI

Common temmal for mtelhgent output termmal
Frequency arrival signal When each operator is used, and arrival signal can be

outputted at an optional frequency.

N
RUN Signal during run The tra+tor 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.

AL0

ALI

AL2

&2l

Normal: ALO-ALI close
Abnormal, Power off:

Fault alarm terminal
AL2  ALI AL0

ALO-AL1 open

Contact rating
250 VAC 2.5 A (Resistor load) Min IOOVac

0.2 A (CowO.4) IOmA
30 VDC 3.0 A (Resistor load) 5 VDC

0.7 A (COs0=0.4) lOOmA

NO1‘E 1: To set four or more multispeeds, use the CM terminal.

NOTE 2: When an inconvemience gccurs in the above characteristics, adjust  it using
mandm. The sum of both analog input signals is outputted
When selecting one of analog input current and voltage,‘make  sure that the other
is not inputted.



5.7 Terminal Connection Diagram

I IMP +=-ca iEF
Power supply --(4

-

075LF: RB I .RBZ or RB3
,075HF: RBZ. two each in series.

Fault alarm signal
(Normal: ALO-ALI ON)

Follow the timing shown as below

Main circuit
power supply

!
NOTE 1: Common terminal for each terminal is different.

output :
T e r m i n a l  FM
name FW,8tol H. 0.01 II. 12

frequency : :
Number of /

Command 1 CMI 1 CMI (P24)*  1 L 1 CM2 revolutions
of motoc

*: P24 is for source type wiring. NOTE 3: When the operition  command is input first
and the main circuit power is turned ON,
and direct start results and a trip occurs.

NOTE 2: The regenerative resistor has a temperature sensor. NOTE 4: Do not input the operation command
When it works, turn off power supply to the inverter simultaneously when the main circuit
o set the deceleration time longer. is turned on.

5 - 1 4



6. OPERATION

6.1 Before Starting Operation

Prior to the test run, check the following.

m. WARNING

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

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

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

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

* Even if 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 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, 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, there is a danger of injury.

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

m. CAUTION

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

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

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

(I) Make sure that the power lines (input power supply R(LI), S(L2) and T(L3). and output
terminals, U(TI). V(T2) and W(T3) am connected correctly.

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

(3) Make sure that the inverter case (0) is grounded.

(4) Make sure that terminals other than those specified are not grounded.

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

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

(7) Make sure that the output wires are not short-circuited or grounded.

(8) Make sure that there are no loose screws or terminals.

(9) Make sure that the maximum frequency setting matches the machine specifications,

,

l

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

m CAUTION

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

* Was the direction of the motor correct?
* Was the invener tripped during acceleration or deceleration?
* Were the SPEED (rpm) and frequency meter correct?
* Were there any abnormal motor vibrations or noise?

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

Factory settings

Maximum frequency: 60 Hz
Forward operation

An example of a general connection diagram is shown below,

Operating with digital operator: . Running from e&wd command:
When setting frequency, run and stop When setting frequency, run and stop
with digital operator. from external command (FW,RV Terminal.)
(The same way as remote operator The following shows run from
(DOP) or copy with (DRW).)

!
the operation box (OPE-4MJZ,OPE-8MJ2)

I7 Crowd

*: For sink type wiring.
I
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Operating with digital operator: Runnign from external command:

Procedure I
(1) Turn on ELB to supply power to the inverter. Make sure that the P-LED on the digital

operator turns ON.

(2) Press them key once to display m.

(3) Press q of the digital operator four times to display m.

(4) Press the ( key and then press the q
key to set I. Press the B key to
establish the data.

(4) Press them key and then press the q
key to set I. Press them key to
establish the data.

(5) Press the q key four times to display
m.

(6) Press q of the digital operatort five times
to dispaly (FII.

(7) Press them key and then the 0 key
so as to it&G to~frequency or the !&I
key so as to decrease the frequency.
(When the @or q key is pressed con-
tinuously, the frequency is changed con-.
tinuously.)

When the) key is pressed, m is
disp!ayed.

(8) Check the output frequemcy and rotation
direction. When the mr q key is :
pressed to display IFI and then the

r - lFUNC key IS pressed, the rotation direction
can checked. IFI indicates forward
rotation and m indicates reverse
rotation. When the rotation direction is
checked, press the
rotation direction
the equipment at a low frequency to check
the rotation direction.

(9) Presst the ( key. The equipment
starts runnmg.

key. The equipment

I
6-4

(5) Press the q key four times to display

D.
(6) Short the terminals PW and P24 (CM I *)

of the control terminal block.

(7) Apply a voltage between the terminals 0
and L to start running.

(8) Open the terminals FW and P24 (CM I *)
of the control terminal block to stop decel-
eration.

*: Symbols are indicated for Sink type wiring.
Refer to page S-5.



i)

! -
!O

. The failure alarm signal is generated from the terminal AL0 and ALI when a failure hap-
pens. At this time the contents of the failure are displayed on the digital operator.

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

selected by the extension function m.

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

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

* Contact specification

Maximum
250 VAC 2.5 A (Resistor load) 0.2 A (cosj,=O.4)

30 VDC 3.0 A (Resistor load) 0.7 A (cosi-0.4)

Working voltage: Max. 50 V

Minimum
IOGVAC IOmA
SVDC IOOmA

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

* When the alarm contact output is set ON during normal run. a time delay occurs until the
contact is closed when the power is turned on. Therefore, when using the alarm contact
output, set a time delay of about 2 seconds when the power is turned on.
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Resetting (Any one of A, B and C is possible)

A) Turn control terminal 1 on. (In the
initialization at factory before ship-
ment, intelligent input terminal 1 is
allocated to the reset RS terminal.)

When tire internal interface power source
P24-CM  1 is used (Source type wiring)

B) Press sroP/REsET on the digital

operator. (This is effective only when
an alarm occurs.)

m9-

When the internal interface power source
P24-CM1 is used (Sink type wiring)

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

NOTE: When the control circuit terminal RS is used, never short-circuit RSP24 (CM1 *)
for four seconds or more. Otherwise, a communication error
R-ERROR COMM<2> may occur (Although the digital operator display is

I-I-.the mverter 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 initialization (state before shipment)

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

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

7.1 Names of Parts

Monitor (LED display)
This display shows frequency. motor
current. motor revolution speed, and
Trip history I

I-c.]~--pq=
FUNC (Function) key

POWER Lamp
Power lamp of control
circuit

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

tally memorized.

I

- STOP/RESET key :

RUN key
This key.is used for stopping the motor  or
resetting errors.

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

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 iniurv. I

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

key five times.
Press the FUNC  key onceq
and set the frequency by using
the q andm  keys.

ihich is
(~ ~~I-.~~.,
m0nm.x) Press the

key once. III”“C. press w ma/y ..I_._._-.

to display m.
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7.3 Key Description

The key are used to select the code and change the data. When

the q key is pressed once, the monitor mode m is displayed

UP/DOWN ke first and then/m, [Eil, mj, .a.. are one by one.I f  

key is pressed once again when m is displayed, the display is
returned to m.
If an optional code is selected when m is displayed and the

Elwc key IS pressed, the extension function mode can be selected.

l-lFoNC [Function key] This key allows the selection of commands and memorizes parameters.
When this key is pressed once in the state of mol, ml, the
data state is set. When the key is.pressed once in the state of m,
the extension function code selection state is set.

IFI:-m--+ IF:Iy-qJTJ
Select the extension A setting method which
funclion code. is the smame as that for

Tal 10 FjTl is

[RUN key] . This key starts the run.
The set value of F4 determines a forward run or a reverse run.

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

,-
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7.4 Explanation of Screen Display

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

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

. In each of the function modeslm, ml, ml,m/, andm, data
can be changed even during running. In other function modes and extension function
modes, data cannot be set during running.

Or data displa) The display is left unchanged

Running stan

Code which can change data during mnning
Data can be changed
even during running
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7.5 Transition of Each Code

<Monitor mode>

output frequency
monitor
Motor revolution
speed monitor

Output current
monitor

Freq;ency converted
value monitor

Trip monitor

T&history
monitor

<Function mode>

output frequency
setong

Running direction
setting

Acceleration time
setting

Deceleration time
setting

Manual torque boost
setting
Run command,
frequency command

Analog meter
adjustment

Motor receiving
voltage

Extension function
setting -

To extension function code setting
+ .<Extension function mode>

When them 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 m to m and the
m key is pressed. the screen is

changed to the relevant extension
function settig screen.

Control method setting

Motor capacity setting

Motor poles setting

Speed control response
constant setting
Start frequency adjustment

Maximum frequency
limiter setting
Minimum frequency
limiter setting
Jump frequency setting 1

Jump frequency setting 2

Jump frequency setting 3

Carrier frequency setting
Frequency command sampling
frequency setting
Multispeed first
speed setting
Multispeed second
speed setting
Multispeed third
speed setting
Electronic thermal level
adjustment

Electronic thermal
characteristic selection
Motor pole number setting
for motor speed monitor
External frequency setting
Start
External frequency setting
end
Instantaneous  reStan
selection
Dynamic braking usage
ratio
Optional arrival frequency
for acceleration
Optional arrival frequency
for deceleration
Monitor signal selection

Frequency convened
value setttng
Analog input selection

Frequency arrival signal
output method
Restarting after FRS
signal selection

Reduced voltage soft
start setting

Jogging frequency
S~ttl”g
Base frequency
setting
Maximum frequency
setting
Maximum frequency
selection
Freq”.xlcy command
output frequency adjust
(c-t. ,cmlindJ
Frequency commanti
oupt  frequency adjust
(0,-l.  ,.mli”d~
Selection of reset
terminal performance
P gain setting of PID
funciton
I gain setting of PID
function
D gain setting of PID
funciton
Selection of PID
funciton
Setting method of PlD
reference value
Setting of PID
reference value
Auto tuning setting

Motor data selection

Ro-To option selection

Input terminal setting I

Input terminal setting 2

Input terminal setting 3

Input termianl setting 4

Input terminal setting 5

Input terminal setting 6

Input terminal setting 7

Input terminal setting g

Output terminal setting I I

Output terminal setting I2

Input terminal a and b
contact setting
Output terminal a and b
contact setting



i

7.6 Digital Operator Initialization List

0 (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 / tf extension

function setting function.

L

Screen display
isplay Function name TYPO

tnidal g;;;: Se1
rr*ei ccdc SW&k YSIYC

during Monitor/set value
luncdon  va’uf

display running

I Output frequency monitor Manilor dO - 0.00.9.99/10.0-99.9110040  - -

2 Motor revolution speed t4oniwr d I 0.00.9.99/10.0-99.9/100-600  - -
monitor

3 Output current monitor Monilor d 2 - 0.0-999 - -

4 / l+nq;;;cy converted value 1 Moniror 1 d3 1 - 1 0.0%9.99/10.0-99.9/100.-999.,w-999,r,or99 1 7 1 - 1

Deceleration lime setting I o.ot-9.99/10.0-99.91100-999

unn comma”
command settin

Analog mekr adjustment

14 Motor receking voltage se, Yd”C FII NO, pnritdr 200-2301380-480
NOTE 2

230/460 A

I5 Extension function setting SC, WIYC F14 Noi pxriblc AO-A991CO-C2I A0 -

NOTE 1: In the standard configuration, four values from 0 to 3 can be selected. When an
optional PC board is mounted, 16 values from 0 to 15 can be selected. Refer to
F-9.

NOTE 2: For the 200 V class, one of 200,215,220,  and 230 can be selected.
For the 400 V class, one of 380.400,415,440,460  and 480 can be selected.

NOTE 3: Set torque boost in 70 to 90 when using VPI, 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.

l Set the extension function code to be changed by m.

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

I,, IvI”“ltor moae contents
MOnkOr

mode
contents

Contents and display

The frequency outputted by the invener is monitored.
The display is as shown beloti.

Display when stopped

Iutput
iequency
nonitor

The rotational frequency convened value of the frequency outputted by the invener
is displayed.
(Note that the value is not the real rotational frequency of the motor.)

The converted value is displayed as shown below using “rotational frequencyl100.”

notor
otation
peed
n o n i t o r

Display when stopped

The converted value is displayed

The convened value is displayed

The converted value is displayed

NOTE: Motor pole number can be set by m.

The current outputted by the invener is monitored. The display is as shown below.

The aulp”, display accuracy is dw”, * ,090.

kttput
urrent
monitor
q IFUNC/

A current between 0.1 and 99.9 A
11 to Li isdisplayedinunitsof0.I  A .

I-1 1-f cj

’ ’ 5 (2) /I ” E] is displayed in units of I A.
1 1 , 1 rl A current between 100 A and 999 A
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Monitor
mode Contents and display

content5

Tlk product of the value of frequency convened  value setting (A47) and that of output frequency
(do) is displayed on the monitor.

‘requency
onverted
due
monitor

(5) jrJ,?j to m] 10000.00 to 39960.00

When a trip occurs, the cause of the trip is displayed in this code. As a general display.
the contents of the latest trip are displayed. Whenever the key is pressed, the content
of each is displayed.

‘rip
ronitor

Trip cause Trip current “oll’g;tc~ccn trips

(Nolc 2,

; NOTE 1: When there is no trip.
i i

is displayed.
- - -

NOTE 2: The above example of the voltage between P(+) and N(-) indicates 390 to 399 V

,NOTE 3: When the STOPFIESET  key ,s pressed after a trip occ”rs,

i s  displayp

When the command is displaya

Cause of the last trip

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:
I. Digital operator ____________---  i ..----. Refer ,o this setting.
2. Conrrol circui, terminal ---------------- .Refer 10 rhis setting.

(multistage speed command)

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

frequency
(0 to IO V. 0 to 5 V. 4 ,o 20 mA)

4. Remote operator ---------------------- Refer 10 the explanation of each remote operator.
setting (new type, general purpose)

5. Optional PCB ---_--------------------. Refer IO each optional PCB operation:

(I) Setting from ,he digital operator

q bl setinunitsof0.01 Hz.
1-i 17 1 A frequency between 0.01 Hz and 9.99 Hz is

m w 11 ’ q se,inuni,sofO.lHz.
A frequency between 10.0 Hz and 99.9 Hz is

q g ln@alue q sc,inini,sofIHz.
f 7 1-i A frequency between 100 Hz and 400 Hz is

When them or q key is pressed continuously. the value is changed continuously.

(2) Serling  from the confrol circuit tern@1 (multispeed setting)
The output  frequency ar rhe multispeed  can be se, as specified below. When the running
mode is the process stepping mode. switch it ,o rhe multistage speed mode by the remote operamr.

@ Connec, the mullispeed terminal for sertirig the frequency to CMI.
(The relationship belween muhispeeds  I 10 7 and the control circui, terminals is as
shown below.)

-1: By i”i,inliza!ion. the mukispeed cm be
SCI up to IhC lhi‘d stage. Whcll CF3 is ICI by
lemlinal allccalion (i” this ax. inlelligcnl
input lennina, 5 is alloca~cd).  up LO ,he 7th stags
can lx SC! w by ttlc cxlcnlion f”“clion mode

CFI CT2  CFJ Cd,.
hmlplc or lCr”i”d CO”“CC,i”” lntclligcnl input terminal allccakm  CO 10 C7
*or rinl ,yp( sci Uk 3 (CD)
Ftctcr I” PqC J-J.

@ Set an optional outpu, frequency using the @or q key.

@ Press rhe FUNC key once 10 store rhe se, outpu, frequency.E l

NOTE 2: (F( is displayed.

@ Press the q key once. (Check whether the ou,pu, frequency, which is se,.
is displayed.)

@ By repealing (I) 10 (4). the output  frequency in the multispeed mode can be se,.

NOTE 3: Whenever any da,a is changed. be key before s,aning

the nex, setling.  Note tha, when the dara will
not be se,.

NOTE 4: When se,,ing 10 over 120 Hz, the changing over  maximum frequency is necessary.
Remow operator or copy uni, rnus,  be used.
(When the value is switched IO 400 by F-30. an output frequency of up ,o 400 Hz
can be se,.)
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Monitor
mode

contem
Contents and display

Set the motor direction.

Set the motor direction when running by pressing theq key.
NOTE: The setting during run is impossible.

tunning,irection q ~~;:ward run lI
FUNC

q
Switching can be done by pressing
the q q key.

I- Reverse run

7-l 0



MO”ilOI
mode

contents
Contents and display

These commands set and display Act. time a) and Dec. time(m).

q
pr7-qt 7

4ccelera.
EEJ:ion time 1

and 2
Decelera-
.ion time I
and 2 pm

- Acceleration time 2 and deceleration time 2 are set when CHI is connected wirh P24.
* When a time of more than 1.000 seconds is set by the remote operator,

is displayed on the digital operator.

amual
orque
mxt
etting

Ser torque boost

. 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 invener  trip. Set boost value in 70 to 90 when using VPI, VP2 or VP3 in V/F control mode.

- Setting is effective only when V/F control is selected.

output
Setting method

0 510 25 50Hz
6 1 2  3 0 60

With the remote operator (DOP. DRW. HOP, or HRW).
point @ in the torque boost graph can be changed within (V-Boost F 20.0% is set

the range of 0% IO 50% with respect to the base frequency. with the remote operator.)
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Monitor
mode

contents
Contents and display

Switching the run command and frequency command setting modes

Set the run command and frequency command sending destinations. The standard specification
selection range is from 00 to 03.

RUtI
:pmmand-
ing
method Terminal block

Frequency
:ommand- Initial value
43
nelhod

Setting method

NOTEI: The run command and frequency command sending desrinations  can be set 10 any
of the termifial.  operator. option I, and option 2. Select the relevam set value.

NOTEZ: When option I or option 2 is selected for “Run command to” and “Frequency command
to,” the digital operator and terminal block cannot issue commands. Set option  I
or option 2 (set values m-mg) only for operation or frequency commands
from the optional PC board.
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Monitor
mode

contents
Contents and disp!ay

Adjust the analog meter connected to the frequency monitor
terminal. (Initial setting of the [FM] terminal: Analog frequency monitor)
When operation starts. t/T output between FM and CM1 tem%nals is
proportional to the output data. Adjust the meter so that it indicates

malog
the maximum point when th,e output is at the maximum.

,eter liml
djustment

lFI:=j-I mWhen adjusting Ihe analog mew funhcrmorc. repeal hc wmc operation.
Maximum level of.analog meter

m

Frequency  monimr:  6463 maximum frcqucncy  rcuing1
C”ncnl  moni,or: w.wG of i”“C”cr  rated  current,
Torque  nvmi10r: (mm of rare* torque)

NOTE 1: This function is valid only when the analog monitor is used.
(Freqency 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
of the motor receiving voltage is displayed.

Select the item of each extension function. After setting, the display is returned to the code
display.
@After data is changed, be sure to press the

xtensibn
tnction Code selection

btting

m m Code selection

blinking and the data is stored.
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Returning to the initialization (State set at factory before shipment)

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

1)

2)

3)

4)

Allocate STN (set value m ) to one of the input intelligent terminals. (Use m to m[
in the extension function mode to set the intelligent terminals.)
(However, mcannot be used since resetting RS is initially set.)

Short-circuit the STN terminal and P24 (CMl*), 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.)

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

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 (m, and m)

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).

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

(1) Displaym[(trip history count clear) or the function mode initial setting-d.
(2) Move the cursor to beneath the initial set values. Select CLR and store it.

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

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

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

(I) Display [TCNT 0: CNT] (trip history count clear) or the function mode initial setting
[2-I INIT].

(2) Enter a count clearing value [0: CLR] from the IO-key pad.
I) Turn the power off once and then turn it on. or close the reset terminal RSP24 (CM I *)for

approx. a second. By this, trip history data is deleted.
2) When trip history is deleted, data of [2-l INIT] is set to [CNT]. Trip counting restarts.

NOTE: Symbols * are indicated for Sink type wiring.
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131  Extension function mode contents
~ I

Extension
function

code
Contents and display

Set the control method. Select one of the following control codes.

3antrol i!mllzuzl - - - - -
V/f control (VC)

nethod
Constam torque’characteristics

elting

I - - - - -
V/f control (VPI)
Reduced torque characteristics,
I .5 power
NOTE : set torque boost in 70 to 90. 0 f

”
V/f control (VP2)
Reduced torque characteristics,
I .7 power
NOTE : set torque boost in 70 to 90 0

” .-.---.-

clzl - - - - -
V/f cmltrol (VP3)
Reduced rorque  characteristics,

El NOTE : set tort@ boos! in 70 to 90
I n0 f

I - - - - -
Sensorless vector conm3l  (.SLV)

Vector conml with sense  (V2)
NOTE : Vector”control  INV only

(Feedback board is “esessary)
0 f

Set the m”t”r capacity and “umber of m”t”r poles according to the m”t”r to be used.
The maximum rating of the applicable d-pole m”tar  for each invener

NOTE :

Motor capacity



Extensioc
function

code

Speed
control
tF.SpI”W
constant
setting

start
iequency
tdjustmenl

Contents and display

Set the response speed (ASR sy$tem gain) between the invener  and motor. When increasing
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.

A constant between 0.01
and 9.99 is set in units of 0.01

IFUNd Initial value T;il

A constant between 100
and 655  is set in units of I

Set the frequency for starting output of the itwater.
Set a frequency between 0. I Hz and 9.99 Hz in units of 0.01 Hz

When the start frequency is increased.
the acceleration or deceleration time is
decreased.
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qI-I 7
r-1 l-lI1-1 I]
ii I-lIl-l 1lump

‘requency
ietting 1

lump
‘requency
;etting 2

lump
tequency
etting 3

Contents and display

Set the limits of frequency setting within them start frequency adjustment range anm
maximum frequency setting range. When a value beyond the limits is inputted from the operator.
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.

Setting example
(When an upper limit of 45 Hz and a lower

limit of 20 Hz are se11

NOTE: Setting condltmns
0 Hz or upper limit > lower limit
When 0 Hz is set, the limiters will not operate.

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 (k 0.5 Hz) (Note I) cannot be set as
a jump frequency.

NOTE I : The jump frequency can be ser by the remote operator.
NOTE 2 : .$s to the frequencies which are set by the jump frequency setting function, the set

frequencies are jumped but the c$put frequencies pass.
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Extension
function Contents and display

code

Set the switching frequency of the pow&  module.

harrier
pJTTJ- pJQliJ:16.01

kequency
ietting

I

NOTE 1: The initial value of carrier frequency
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-L terminal signal). current frequen

ampling
requency
etting Ihe outpu,  frequency kcomcr mble.

Set the output frequency of each multispeed speed. When sexing four or more speeds. refer to thf
item of IFI outpu  frequency setting.

Example of Mulrirpeed  seuing

Multispeed
In the case  ofmultirpcrd  sitting  2jetting  1
IEm

Multispeed I” rile case  of m”l!ispced  Iming 3
ietting 2

JRJ
Multispeed S’OTE:  When  urine four  or more mullirpecd  commandr.
ietting 3 use the multirpccd  terminal  (cm, as an input  tcmiMl.



I

E
11
cl
is
s,

[1

M
PC
se
l-0

SP
m

Exrension
function

code
Contents and display

Set [he electronic thermal level. Set the thermal  level in accordance wilh Ihe rated cutinl of the
motor in units of I (9~).

Adjurment level - Mmor ralcd C”rT’c”I
i”YCnCr  rmd cum”,

j ,oo

3eclronic

S&XI rhe eleclronic lhermal characleristics. Set the thermal characwistics  in accordance with
[he load 10 be used. For free setling  of set value 2. the current and frequency can be set by each

:lection

r-1 -I,-

n

Set Ihe pole number of motor 10 cowen output frequency into momr rotation speed on monitor

‘-1 c 2
mode funcilon a,

Serlablr numbers
2.4.6.8. 10. 12. 14. 16. 18.2”. 24.32.36.48

lo1or
1les
lting
r motor
wed
onilor

m-m m
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,

Contents and display

External
frequency
setting
start

Extern?l

Frequency
setting end

Set the frequency for starting output for’an external frequency command (0 to IO V. 0 to 5 V,
4 to 20 mA) tid the frequency for ending output. When 0 Hz is set. this function will be canceled.

1 wring is II Hz.
j 40 ,.---- .____. --., 2” cnw care. ,hc rclccled “If

^^.._ -:_ .._^A / ̂ ._, -ine,

qIJ 31-l
II -1 I

Instanta-

neous
restart
selection

I’ I Deceleration slop at [he lime
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. . ,, .,’

IIynamic
twaking
Lusage  rati

rrival
3tionaI
‘equenc)
accelera

3”

Extension
function

code

n

i

\
t

io

Contents and display

jet the usage ratio (%) for 100 seconds of BRD.
Nhen  the BRD operation exceeds this setting,
he operation will be stopped.

I
Setting method

$3

E l  I n i t i a l  v a l u e  pJ

HxJ--I m

o/p

Function contents I

IO0 seconds

T= 01 + 12 + w x ,oo
IO0 seconds

lnverter requiring an external resistor

Model 055.075LF 055.075HF

External 1 RBI ,~RBX 1 RN. two each in smic.
resistor (17 ohm or more, WI ohm or more,

Usage ratio 1 M a x .  IO(%) 1 M a x .  IO(%)

{‘hen fi 513
~CEI

frequency arrival si&nal  output method 2 is selected, an output signal is outputted

[an optional frequency. When frequency arrival signal output method I is selected, an output

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

mrOi, the frequency. is set in units of0.l Hz (in units of I Hz for IOO.Hz  or more).
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Extension
function

code
Contents and display

Select the output monitors signal at the control circuit terminal FM from
the table indicated below.

Monitor
signal
ielection

Analog output frequency monitor

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

Setting method lgm
‘requency
onverted
xlue
etting

Set the rkiximum voltage to be supplied betweb the terminals 0 and L.

JX&Jg
lPU1
:lection

Setting method

7-22



EXteIlSilXI
function

code
Contents and display

when selecting  the frequency arrival signal at the output terminal. select the arrival Signal OUtPut
method.

:requency
lrrival
ignal
utput
nethod

Initial value

At the time of constant

Set value Function

0 At the time of constant speed arrival

I Optionally set frequency or more

2 Only optionally set frequency

Set oprional  frequencies of set value I and set

value 2 by m and=.
Optionally set frequency

NOTE 1: The frequency arrival signal
can be allocated only to one
of the imelligent  output  terminals.
If canno,  be oulputled 10
an individual output terminal
for acceleration and deceleration.

NOTE 2: Selection of arrival signal output
method for relay option board WRY)

4-K mr 44-a rns

can bc done by remote oprabx and
F-48 funcilon.

S&cl an operation after a free run stop.

Set m and m with the q and q keys.

Garting Setting method
~Rer  FRS Initial value
signal
&ction

7-23



7-24



Extension
function

code
Contents and display

Set them base frequency and m maximum frequency.

Setting example

When the frequency is set so that the base
frequency is larger than the maximum
frequency, the base frequency is forced NOTE t:
to be made equal to the maximum

Wtun a frequency “lore than ale baw frcqucncy  60 HZ
is urcd. Ihc mobx is nol n gcncral  pwporc mom but

frequency at the stan of running. a special  motor. Therclorc.  tllc marim”nl applkatllc
motor SE, “.I”C il dilfcrcn,.

Freely setting range
When  the LW display is the smc.  the invmcr
capaei1y may h incretrcd.

Select 120 Hz or 400 Hz as the upper limit that can be set in the maximum frequency setting (A63).

laximum
xquency
election

Adjust the relationship between the external frequency command and rhe invener output frequency.
= ; Voltage command (O-L)

/ Current command (01-L)
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

)mmand when the output frequency does not conform to the external command.

,tput Adjustment method

equencg Voltage command: Put voltage command (IOV of 5V) to O-L terminal. and adjust m unit

djust
output frequency comes to maximum.

Current command:
3-L, 01-L)

Put current command (4-20mH) to 01-L terminal, and adjust m unit
output frequency comes to maximum.

I -L3



EXt~~siOll
function Contents and display

code

Possible to &lect a performanw of a release timing of alarm signal when giving reset signal
from [RS] terminal

These functions are used to set PID control operation gains.

m P (Proportional) gain. m I (Integral) Gain adjusting range

qf- lgr I
gain,m D (Differential) gain P 0.0 to 5.0

f-l -I I
Set each gain. I 0.0 to 15.0s

q
Setting method

L-Jm
D 0 LO 100.0

[I IJ 3
I I -1 I-

‘rOpOP m
ional gain
etting

ntegral
:ain
etting

Xfferential
pin setting

qI☺ I☺LI This function is used to control the PID functions incorporated in the inverler.

I I -f I This function is also used to select a feed-back signal input and set a magnification of the integral
gain setting value.

‘ ID

:ontrol

election

For details of PID control, refer to “Appendix 8 PID Control Functions”.

Initial value

Note 1: Set “0” for the use of a PlD optional board.
Note 2: Do not assign a feed-back signal input and an target frequency command

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

code
Contents ixtd display

This function is used to select a method to enter the target value for executing each PID function.

Setting method

Initial value
the IFI frequency setting

NOTE 1: Set “I” when a PID optional board (J-PI) is used.
The value entered to the OS terminal of J-PI is assumed as the target value.

NOTE 2: The target value at set “I” is O-L, 01-L input signal, IFI setting or multispeed
setting.

This function is used to set a target value level of PID controlling within 0 to 200%.

This function is valid when 0 is set for IF7/951

Setting method If an analog voltage is entered as a feedback

nternal value, the feedback voltage (0 to IOV)

qy2t corresponds to this target value level

alue level setting (0 to 200%). In other words, if,

:tting
m-1 @JzJ

when 5V is entered as the target feedback
value of a sensor, it is convened to an

Initial value internal target value, set 100% as this
internal target value.

Select  whether to stun auto tuning as well as a mode. .When I or 2 is set, auto tuning is started
during the first operation.

:tting

(For details of auto tuning, see Appendix I .)

Select the motor constant used for sensorless  vectra  control (SLV).

lotor
ata
election

Initial value
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Extension
function

code
Contents and display

- -

II

A terminal function is allocated to each of the input intelligent terminals I to 8. When using a

I ly
function other than the standard set functions or changing the terminal order, set the function
for each terminal. The minimum input signal acceptance time of the input intelligent terminals is

tcl about 20 ms.

II

PCB terminal array

I I

“put
erminal
ctting
to 8

Input intelligent
terminal section

Setting method

Press the
III
FtJNC key once for the terminal code to be set.

The set values of the terminals which are set at present are displayed. Display the set value
of the terminal to be used from the function list indicated below by pressing the key q
and Y and then press the FUNC key.c l c l
The display is returned to the code display and the terminal function is changed;

En,cr  ,hC set Y4”E Of the tcmlina, name

pJ IO be “red tlypnrring the keys p ad y
017 • j

EmI-m l u⌧☺ q☺T2
Selling crampIe: ThC Its @ccc,) f��C,iO� is changed IO ele SFT (mminal rofn⌧are lock) f��Cli0�.

Input terminal function list

Precautions for terminal setting

Same terminals cannot be set between m and m.
When moving a terminal name to another terminal. set another terminal which is nor 10 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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Contents and display

i I i-lqr rr_r
I- I Iqr I I

output
terminal
setting
II and 12

A terminal function is allocated to each of the output intelligent terminals I I and 12. When using
a function other than the standard set functions or changing the terminal order. set the function for
each terminal.

Amq of codes and intelligent terminals

Input terminal function list

I&, “d”$byq Function name I

PCB terminal array

The setting method is the same
as that of the input terminals

(RIto~.

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

values of motoring and regeneration are lOi% torque. The ovknorque  signal can be

used only under the sensorless vector control.

Setting method

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

The set values of the terminals which are set at present are displayed. Display the set value
of the terminal to be used from the function list indicated below by pressing the key q
and V and then press the FUNC key.Cl El
The display is returned to the code display and the terminal function is changed

Precautions for terminal setting

Same terminals cannot  be set between m and m.
When moving a te~in.4 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 de&&on and then
select the terminal natie which is to be set at the setting destination.

a-,
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Extension
function

code
Contents and display

The input intelligent terminals 4 to I can be changed individually 10 the a cbntact  or b contact
specification. Select the set value by prqssing the keys q and q by combining the contacts
a and b with reference to the table indicated below.

Example: When the set value is A:
T

Contact a: Input terminals 3. I
:nput Contact b: Input terminals 4, 2
erminal

1
I and b Setting method

:ontaci
etting

EJi?DA ----ncOiSelect l cIm q☺z7y,hc comm rpecificacm withreference to Ihe table indicated below.
Initial setting

Set the high
order to 0.

Input terminal a and b contacts function lisl

The ourpu~ ingent terminal I I and I2 and alarm outpul  terminal can be changed idividually 10 rhe
a contact orb contact specification. Select the set value by pressing the keys q and q by
combining the contacts a and b with reference to the table indicated below.

)utput
Example: When the set value is Alarm output: Contact b

erminal
Terminals I I and Ii: Contact b 1

and b
OntaCt Setting method

etling
~rcrr thC A key 3 times.Cl

m-a *cm TJ3

order to 0. Output terminal code list

NOTE:
I

For demils of the Alarm terminal, see page  6.5.
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8. PROTECTION FUNCTIONS

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

Description Contents Display

o\,er currenr A cument due to the alternating current CT between the power module
protection and output terminal (U(TI). V(T2). W(T3))  is detected.

:gy m

When !he 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 Cf and it exceeds

HE!

a specified value. the output is cw off. (An abnormal curem is also
detected in the power module. Refer IO m. m. KIZZI,  and m.) ACC. ma

Overload
protection

When a motor overload is detected by the electronic thermal  function. the output

of the invener is cut off.
IEm

(NOTE I )

Braking When the braking time exceeds the salting by m braking duly factor. an
resismr overload overvoltage the output of the invener is GUI off.

Eim

Overvol1age 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.

lgml

EEPROM error When the memory built in has problems due to noise or excessive temperature rise.
(NOTE 2) this protective function engages. and the output of invener is cut off.

Em

Undervohage
A decrease of [he input voltage of an inverler  resuhs  in improper function of the

protection
conlrol circuit. It also generates motor heat and causes low torque. Output is cut off m
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 inierter is cut off. IEm

CPU error
Malfunction or abnormality on built-in CPU and me output of lhe invener is cut
off.

[El

External trip
An abnormality signal from external equipment cuts off the output of the inverter.
.(When  external trip function is selected)

[El

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

(When USP function is selected) IEl

Ground faull 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. m

When the input voltage is higher than [he specified value. it is detected 100 seconds
after  power is turned on and the output  is cut off. However, when a vollage higher

Input overvoltage than approx. 250 10 270 V (2OOV class), IE1/51

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.

InslafltaneOUs When an instantaneous power failure for more than IS ms occurs. the output is cut

power failure off. When the insmnmneous  power failure time is long, the fault signal is released.

(NOTE 4) Note that when restart is selected, the equipment restans when Ihe running rEl

command remains.
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connection error

fault. Therefore. when a current in the power module or an

NOTE 1: If a trip occurs, press the RESET key or short the reset terminal RS-CM I assigned as a coritrol
circuit terminal after a delay of IO seconds.

NOTE 2: A trip can be cleared by pressing the RESET key or shorting the rcsct  terminal RS-CM I assigned
as a control circuit terminal. Resetting the power supply cannot clear a trip. (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 data is correct.

NOTE 3: Power OFF during motor deceleration may cause an input phase failure error.
NOTE 4: The instantaneous ride-thru period of ISms may be shonend depending on the power supply voltage or load.
NOTE 5: When the J-FE is installed, an error is displayed for each factor as shown below.

Encoder line break: m

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

Other display

Display COiltCtltS

m

It is displayed when the reset signal is kept supplied or an error occurs between the digital operator

and inverter. When one of the keys q , q , and FUNC IS pressed. it is recovered.

When it is not recovered. turn power on once again.

0.

(1 ”It 1s dlsplayed  when a data set value more than 3 digits in length (for example. m 1000) is set,

)_)_ It is displayed when power is turned off.

m There is no trip history available.

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

J-l-uI The autotuning operation terminates normally.

l,l,rlI The autotuning operation terminates abnormally.

q Waiting due to insufficient voltage. ‘After recovery. the original display appears.
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9. TROUBLESHOOTING 1

9.1 Error Messages and Diagnosis

When the inverter goes wrong. i t  operates as indicated below. Find the cause and take.

contermeasures.

E01 0 Overcumnt detened A Check whether a load was Do not change loads

( O C .  D r i v e ) by the AC CT while changed rapidly. rapidly.
the m~mr was mnnmg
at B constant speed Check whether there is a Check whether the outpul
(overcumo~ during shoned output or ground lines or m~tm is shaned.
operalion) fault.

E 0 2 0 Overcurrent  detected A Check whether the speed Set a longer deceleration

( O C .  Decel) by the AC CT during was decreased rapidly. t i m e .
mom deceleration
(overcurren~ during Check whether there is a Check whether the output
dccelcralion) shoned outp”, or ground lines or miter is shorted.

f?lUll.

E 0 3 0 Overcurrem derecled A Check whether a load we5 Do not change loads

(OC. Acccl) by the AC CT during changed rapidly. rapidly.
m~mr acceleralion
(ovcrcurren~ during Check whether [here is a Check whether the output
accelerakm) shorted output or ground lines or nmtcnr is shorted.

fault.

Check whether the star!
frequency is too high.

Lower the slat-, frequency.

Check whether Ihe torque Lower the torque boost.
boost is 100 high.

Check whether [he m~mr is Check the m~mr or loads.
locked.

E 0 5 0  Over loaded  invener A Check for an overload. Lower the load ratio.

(Over. L) (qxmion under an
overload) Check whether Ihe Set an appropriale  level.

electronic thermal  level is
correc,. (Check whether the
level has been chanced.)

#V&C,.  ““wI”,S.\c,

A: Sop the invener. Then. c~nnecl  the <RS> and <CM I > control terminals 01 press the S OP/RESETB7YO”
the opciamr.

I3 Opeaw rhr circuit breaker and eleclromasneric contnc!~r  (turn the power on again)
C: Stop the invcner. Then. reset the thermal relay.
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E06 0 The regenerative A Check the braking resistor * Set a longer deceleratior

( O L .  B R D ) braking time is longer use ratio set in KjJZJ. time.
by the value set by * Set a larger operalion
BRDWED. duty cycle.

* Set&@ KlrJ@J.

E 0 7 0 Overvoltage in the DC A Check whether the speed Set a longer deceleration

( O v e r .  V) smoothing circuit was decreased rapidly. time.

Check whether the momr Do not use conseculive
was ri~n from Ihe load side. regenerative loads.

Check whether lhere is a Check whether the output
ground fault. lines or motor is shorted.

E08 0  E E P R O M  e r r o r ‘A Check whether there is a Mow :‘le noise source

( E E P R O M ) large-noise source near the away.
inverter.

Check whether the ambient Replace the cooling fan.
temperature is too high.

E09 0 Defective power A Check whether the voltage Check [he powr supply.

( U n d e r .  V) supply (insufficient is lowered.
voltage)

Check whether the MCB or Replace the MCB 01 Mg.
Mg has a poor contact.

Check,wherher  IO or more Check the power supply.
instantaneous power
outages within 100 ms
occurred in IO minutes.

5-T?
0  c l - e r r o r A Check whether [he CT is Repair [he Cf.

defective.

El1 0 CPUermr A Check whether there is a Move die noise source

(CPU)
large-noise source near the away.
invener.

Check whether the invener Repair the inveRer.
is defeclive.

E l 2 0 External tr ip A Check whether there was a Eliminate [he error from

( E X T E R N A L ) defective external unit the external umr.
when rhe exlemal [rip
function war selected.

0 USPetmr A Check whether power was Eliminate the error from
turned on while the inverter the external  unit.
war running when rhe USP
function was selected.
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Display on the
digital operator

(display on the
LCD of the

remote operator)

C.?UX

(explanation
of message)

Check

E l 4
(GND. Fit)

b-rect the portions having
ground fault.

A Check the wiring between the
invmer  and motor and also
chsk rhe motor for a ground
fauk (UP a megger.)

E l 5
(OV. S R C )

3xcessive received
iohage

Lower the voltage 10 be
received.
Reduces flucw&ons of
the received voltage.
Install an AC reactor on
the input side.

A Check whether an
excessive vokagc was
received during an
operation other than
deceleration.

E l 6
( I n s t .  P - F )

Iefective power
;upply (instantaneous
m+ler oulage)

A Check whether the voltage
is lowered.

:esmre the power supply
3 normal.

Check whether the MCB or
Mg has a poor contact.

:eplace the MCB or Mg.

:epair the defective
onnections.

Check the connectors and
other connections for

other connections for
abnormal conditions.

Refer (0 the instmclion

nconecrly connected
option-I PC board

ncormly connected
,pdon-2 PC board

E l 7
( N G .  O P I )

E l 8
(NG. OP2)

Repair the defeclive
onnecdons.

i
..@

i
E l 9
COPI)
E20
cop21

E24
( P H .  F a i l )

Iefeclive oprion-I  PC
mard

Iefeclive qition-2 PC
,oxd

Ielective power
supply (missing phase)

A Check the power supply
connections for abnormal

conditions.

I - - - -

Check whether the MCB or
Mg has a poor can,act.

:epair the abnormal
onions.

:eplace the MCB or Mg.

E31
P M .  D r i v e )

A Check whether a load was
changed rapidly.

10 no, change loads
apidly.

Check whether there is a
shorted output or ground
fauh.

:heck whether the oulp”,
ones or moror is shorted.

E32
P M .  Decel)

A Check whether the speed
was decreased rapidly.

;et a longer deceleration
,me.

Check whether there is a
shorted output or ground
huh.

:heck whether the output
:nes or motor is shorted.

NOTE I : The failures detectable in rhe power module are overcurren~s.  excessively hot main devices. and insufficient
voltages from the gate circuit power supply. 9-3



Display on the

digital operaro~

(display an the
LCD of the

‘enme  opcrmr

CUISC
Check

(explanarion
of message)

E33
P M .  A c c e l

V O T E  I )
ailure detected by a
:lector in the power
odule  during motor
xeleraion.  or
uxssive temperature
se in the invener

Iheck whether [he speed wa,
weased rapidly.

:heck whethera  load was
hawed rapidly.

D

1 c
lil

LS

L,

Cl

Cl

et a longer acceleralion
me.

o nor change loads rapidly.

heck whether [he outpu,
KS or mom is shoned.

:heck  whedw  the sun ,wer  the sbx~  frequency.
‘equency  is too high.

‘heck whether the torque
oost is too  hieh.

heck whether the motor  is
rked.

ieck  the motor or loads.

IOTE I )
~ilure  derccted by a
:lecbx  in the power
cdule while the mo,or
3s stopping. or
cessive temperalure
;e in the invener

heck whether  the
ulallalion  is venial  and [he
all is a nonflammable wall
Ich as an iron plate.

xck the iwallaGn

heck whether Ihe cwling  fan
running and the ambient

is to3 hieh.

:place the coaling fan.

heck [he internal  power
:PPlY.

:pair the ilnemal  power
PPIY.

heck the main devices ‘pair  main devices

!fec!ive  J-FB PC
ard

:fer to the mxwnl supplied
8th [he J-FB PC board.

tfer IO the mnnunl  supplied
wilh  the I-FB PC bard.

,feclive  J-FB PC
ard

---AE77
(OP2 7 )

N O T E  I : The failures detectable in [he power module are ove~u~en~s. excessively hot  main devices. and insufficient
vol~~ges  from the gate circuit  power supply.
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Display on the
digital operator

(display on the
LCD of the

‘enme  operamr)

-

-

E

e

-

-

F-

-

(eiplanation
of message)

-

-

‘ower owage

Check

:hcck  for an overload.

:heck whether the thermal
:lay is set 10 an appropriate
ah

:heck whether there is a
hon or ground fault in the
aver supply.

:heck  whether the MCB
arricitv is sufficient.

Check  whether the invener
~dule  or converter module
i defective.

:heck  for a power outage.

:heck  whether the MCB or
le has a owrcontacl.

m+m  the load ratio.

iet the thermal relay 10 an
lppropriale  value.

ncrease  the MCB capacity.

lepair the invener module o
onvener  module.

&tore  the power supply to
Kmlal.

leplace  the MCB or Mg.
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9.2 Trouble shooting

Symptom Probable cause

Yhe The inverter * Is power being supplied to terminals
R(LI), S(L2) and T(L3)?

. Check terminals R(LI). S(L2). T(L3),  U(TI)
“OUX outputs
vill not U(TI). V(T2) If it is, the POWER lamp should be on.

V(T-2). and W(T3).
. Turn on the power  supply.

““. and W(T3)
are not .
supplying

-Is the display ElB ? Pressm  q and check the content.

voltage. Then press the reset key.

- Is the operation instruction RUN ON? . Set to ON.
- Is terminal FW (or REV) connected to *Connect terminal CM1 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.

c l

* When terminal mode is selected, connect the
by pushing FUNC  key and then potentiometer to H. 0, and L. and then set.

q @ key.
* In the case of the internal interface power

source, shon the terminals P24 and PLC or

* Are the printed-circuit board terminals
CM I and PLC.

H. 0 and L connected to
- In the case of the external interface power

the potentiometer?
source, turn  the PLC temGnal  on.

* Are the terminals connected to the
external and internal interface power
source the terminal mode is selected?

. Has RSlFRS  been left ON? . Release reset.
. Contact FRS.

* Is the mode key IFI setting comet? * Read the explanation of the function mode
once again. (Page 7-12)  F9 frequency/run
commanding method

lnverter - Has the motor seized or is the load too
outputs

- Release seizure or lighten the load.

U(TI),  V(T2) great?
*Test the motor  independently.

Andrew
are supply ing
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 ?
(copy unit)

,““, ai :IE(Samcar”W,\.J,W,

he
erection
i the
10tor  is
:versed.

* Are the connections of output terminals
U(TI),  V(T2) and W(T3) correct?

- Make the connections according to the phase
sequence of the motor. (In general. forward

. Is the phase sequence of the motor
forward or reverse in respect to U(TI).

should be in the sequence: U(Tl), V(T2)
and W(T3).)

V(T2) and W(T3)?

- Are the terminals on the printed-circuit * Short the FW terminal for forward rotation or
board correct? 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).

I I
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Symptom Probable cause

he l-pm
f the
KJtor
/ill not
Icrease.

After checking the wiring of
the frequency setter. the ‘pm still
does not increase when the setter
is turned.

Are terminals 7 and CM I, terminal 6
and CMI ON (Sink type)?

Replace the frequency setter.

Turn  off terminal 7 and 6. (When the
frequency and multistage speed are fixed at
a given frequency, the speed potentiometer
Will be invalid.)

Is the load too great? Decrease the load.
When the load is too great, the limiting
function will be activated, so that
the rotational speed will be lower than
the setting.

‘he ‘pm
f the
llmx
oes not
larch the
IWrtCl.

Is the maximum frequency setting Check the speed-change ratio.
COITCCI?
Are rhe number of motor poles,
the gear ratio. and pulley ratio correct?

he data The data is The STN terminal is turned ON and the Turn the STN terminal OFF.
returned to power is turned on. Input the data again.

~correct.  the initial The input terminals I to 5 are turned Replace the logic PCB.
setting. ON and then power is turned on.

The data has Was the power turned off without Input the data and push the
I
FIJNC key one

not changed.
pushing the
I
FUNC key after the dam

was changed with q q keys.

The data is memorized upon power off. Take six seconds or more when turning pow
Is the time from power OFF to ON less OFF and ON after changing the data.
than six seconds?

Data copied Is the power turned off for five seconds Copy again and turn the power off five
by the copy or more after the display changed seconds or more after copying.
““,I from REMT to INV.
is not input. (HRW-OJ)

he data Frequency The change of the terminal mode and
not setting can digital operator mode were correct?

Confirm the change in mating mode.

langed. not be
changed.
Run and
stop can not
be done.

The data can Is the input terminal SFf ON ? Turn the SFT terminal OFF.
not be Is the software lock mode  set at MD2 Turn  the switch OFF.
changed. or MD3 ?

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

Overload
(F,F,;~ic

trip)
(Low
Frequency
ZOlE)

Is the ~torque  boost  too high 7 Decrease the torque boost.
Do the electronic thermal characteristics Reset the electronic thermal characteristics
match the set characteristics of the and level.
mOtOr  ?

The input
voltage
trips.

Is the input voltage high ?
Is the equipment stopped with the
invener 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 cwxnt
input voltage and lower the V gain by
the ratio.
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10. MAINTENANCE AND INSPECTION

10.1 Maintenance and Inspection Precautions

m WARNlilG

* Be sure to turn off the power supply during maintenance and inspection.
* After the power supply has been turned off, you must always wait 10 minutes so that

DC bus capacitors can discharge then start maintenance and inspection after the
CHARGE lamp on the printed-circuit board has gone out. (Immediately after the lamp
has gone out, there will be a residual voltage of about 50 V DC in the DC bus
intermediatecircuit.)
Perform the work after the CHARGE lamp has stopped flickering.

* Make sure that only qualified persons will perform maintenance, inspection and part
replacement. (Before starting the work, remove metallic objects from your person
(wristwatch, bracelet,etc.)
(Be sure to use tools protected with insulation.)
Otherwise, there is a danger of electric shock and/or injury.

m CAUTION

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

a General precautions

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

10.2 Inspection Items

(I) Daily inspection
(2) Periodic inspection (Approximately once a year) b

i
See 10-3.

(3) Insulation resistance tests, withstand voltage tests
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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
>OO VDC, and make sure that 5 Megohms or greater is indicated.

l Do not perform the withstand voltage test. When it should be done,
in regard to withstand voltage tests, supply the terminals below and the grounding 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 0 V again.

Applied
voltage

NOTE 1: If the inverter is used under high temperature and heavy load conditions, its operat-
ing life will be significantly reduced.

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

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

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

NOTE 3: Precautions in handling printed-circuit boards.
When maintenance and inspection of printed-circuit boards is necessary. be sure to
follow the precautions below.

l Prevent damage caused by static electricity. The IGBT of the invertermodule,
the’MCUs  and ICs on a printed-circuit board can be destroyed by static electric-
ity, so be sure to ground work benches, soldering irons, and yourself before
working on a printed-circuit board.
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lnspcction  item

tmbient
mvironment

Ievices  overall

‘ower  supply
loltage

hmll

Daily Inspection and Periodic Inspection (In)

T

Check ambient rempcraturc.
humidity. dust. corrosive
gases. oil mist. etc.

Check for abnormal
vibrations and noise.

Check the input line voltage.

(I) Insulation resistance test
(between main circuit
terminals and grounding
terminal)

(2) Check installation for
IOOSCIICSP.

(3) Check for evidence of
overheating in the various
COlllpO”.S”tS.

(4) Clean

_-
Iail,
i

\/

r/

r/

-

-

Inspection method

lisoal and aural
nspection.

Acasure  the voltage
between  invencr
erminals R(LI).
;(L2) and T(L3).

I) Increase righting
Making a check
on the tcrquc is
needed for the
increase tighten-
ing of the module!
such as a power
module. diode
module. Do not
execute incrcse
tightening with
no torque gauge
prepared.

2) Tighten.

3) Visual
inspection.

Criteria

Ambient wnperawrc
between -10 to cwc:
no icing.

Ambient humidity 20 to
90%; no dew condensation

No abnormalities.
200 to 220 V. 50 Hz
200 10 230 V. 60 Hz
380 to 415 V. 50 Hz
400 10 460 V. 60 Hz

No abnormalities in (I) ant
(2).

Tightening torque (kgf.cm:
. M3: 8 IO
.M4: 12.15
. M5: 20 - 25
. M6: 25 - 30
.M8: loo- I35
-MI@ 150-200

Tightening torque for IPM
and Diode modules
(kgf.cm)
. M4: IO-15
. M5: 15.20
- M6: 20.25’

tandard
:placen1cn1
cried

-

-

‘hermomcter

lygrometer

‘ester

00 v class
Aegohm meter



Daily Inspection and Periodic Inspection (2L3)

0
b

nain
ircuit

I.rpEllionilrm
Terminal board 1 Nodamagel

Smoothing
capacitor

(I) Check for leaking

(2) Check for swelling

Relays (I) Check for stuttering nois
when operating

Resistors (I) Check for large cracks
or changes in color

Cooling fan (I) Check  for abnormal
vibrations and noise

(2) Check for dusl

R
Inspection method Criteria

egularly :riodic 1 I

/ Visual inspection No abnormalities.

I I
Visual inspection of No abnormalities in (I) and

IV,. fGW9.
/ (I) Aural inspec- (I) No abnormalides

tion.

/ (I) Visual inspection (I) No abnormalities.

(I) Rotate manually (I) Smooth rotation
with power off
and increase
tightening

(2) Visual inspection
(2) No abnormality

S
;1

i

landard
:placement Instruments
eriod

- -

5 years
(Nate I) -

I -
I

2 - 3 years _

-I-
I



Daily Inspection and Periodic Inspection (3/3)

lnspcction Standard

location
Inspection item Inspection content

Inspection cycle’
Inspection  method Criteria replacement Instrument

Regularly Periodic pXi”d

C”“trOl Operation check (I ) Check the balance of the I/ (I) Measure the (I) Within 2% voltage -
circuit output voltage of voltage between dilference between

individual phases when the phases of phases.
operating the invener invcRer output
independently. terminals U, V.

and W.
r/

(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 (I ) No abnormal odor or Y Visual inspection No abnormalities - -
“en, changes in color.
check,
including (2) No significant corrosion. /
printed-
circuit
boards Capacitor No fluid leakage or / Visual inspection No abnormalities syears _-

deformation. (Note I)

f&play Digital operation (I) No illegible display ’ ti Visual inspection Normal operation 7 yean -
panel

(2) No lack of cbiwacter Y Display CB” bc rend  out.

(3) No blown out LEDs r/

Note I. The life of the capacitor is affected by the ambient temperature. Refer to 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.



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

General measuring instruments for I/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 is the total effective value.

Table 3 Parts to be measured
. I

Pans to be
measured Measuring insuument Remarks Reference

value

SuPPlY volta& Between Rand S. S and Moving-iron type Fundamental

El T. T and R (ER)(ES)(ET) * voltmeter or rectifier wave effective
+- type volrmek3 value

Supply current R. S. T (IW~s)(W
$

Moving-iron type Total effective

1,
ammeter VBIW

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

Pfl WI
pfrJSE,*, x loo(%)

I , , ,

3utput  voltage Between U and V. V and

Cl
W. Wand U
(WW)UW

++ Rectifier type
voltmeter

Iutput current u. v. w (lU)(lV)(IW) Moving-iron type Total effective
1. ammeter vZllIJe

Output  power Between U and V. V Electronic type Total effective

WO
and W E3 wattmeter YEhe
(WOI)(WOZ)

3utput  power Calculate the output power factor from the output voltage E. output current I.
‘actor and output power W.

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

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

NOTE 3: A tester (general purpose) may not be suited often to measurement of a distorted
wave. 1 O-6



Measurement method for output voltage
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Il. S T A N D A R D  S P E C I F I C A T I O N Sr
l 11.1 Common Standarsd Specifications

1

l

a

I

I

1

I

I

,

I

I

I
I

I

npu

Voltage/frequency characteristics

About IO 10 20%

Dynamic braking using Brrking  mistor apticm  for OS5  and. Braking resistor optional for 055 and
external resistor or unit 1 07x. “SE braking  ““iI (BRD)  for 075H.  use braking unit (BRD) for
(BRD) 220 10 55OL. 220 10 22OOH.

DC injection braking Operated at the DC braking frequency or by external input

“put Frequency Di@al operator
;ignals  selling

Set by q and q
2 W 500 R 10 2 kR potentiometer. 0 to 5 VDC (nominal),

External signals 0 to IO VDC (nominal) (input impedance 30 kR).  4 to 20 mA (nominal)
(input impedance 250 R)

Forward/ Digital operator  Wm  (0 1 f fn y or orward  run or reverse run. the function mode
re”erSe should be switched.)
r”“.
stop External signals FW (forward run command)/stop

REV (reverse run command), FRS (free run stop command), CFI to CF3
(multisuge  speed setting). USP  (USP function). JG (jogging command),
CH I (2.stage acceleration and deceleration). DB (external DB command).

Imelligem  inpul terminal RS(reset input). STN (initialization). SF? (software lock). AT (currenl input
selection), CS (commercial power source switching). SET (2nd setting
selection), EXT (external trip).  UP (remote control, acceleration).
DOWN (remote control. deceleration)

)olpui  Intelligent output  ltrminal FAI (speed arrival signal). RUN (signal during run). OTQ (ovenorque signal)
ignals

Frcqucncy  monitoring
Analog output frequency monitor (0 to IO VDC full scale,! mA max.). digital
frequency signal by remow  operator.  analog current monitor.  analog torque
monitor

11-1



Item Description

Input voltage 200 v class 400 v class

Fault alarm contact (ALO-ALI)

Other characterislics

OFF when an inverter alarm occurs

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

Protection functions Overcurrent. overvoltage. undervoltage.  electronic thermal. abnormal
temperature. grounding current. overload restriction. etc.

Vibrations (NOTE 6)

General
specifi- Operadon  locarion
cations

Paint color

5.9 m/S* (0.6G) IO - 55 Hz for 0550 IO 075L IH
2.0 I& (0.2G) IO - 55 Hz for 220 10 55OL and 220 10 I IOOH

Altitude of 1000 m or less, indoors (free of co&sive  gas and dusr)

Regel gray No. I (Munsell 9. I Y 7.410.6 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, firting for conduit tube
conneclion.  fitting for removing cooling fins

Estimated mass (kg) 7.57.5 I3 13 21 37 37 51 51 7. 7. 13 I3 21 3636464670708013013013

NOTE 1: Protective structure is based upon JEMI030- 1977.

NOTE 2: The output voltage will decrease if input voltage decreases

NOTE 3: Confirm with the motor manufacturer the motors maximum ‘pm when using a motor
running at frequency higher than 50160  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 055LF or about 60% for 075LF when one
of the 200 V class RB I to RB3 (l7Q or niore) is used at the shorttime rating or about
60% for 055HF or about 50% for 075HF when the 400 V class RB2 x 2 series
(70 Cl or more) is used.

NOTE 6: According to the test method shown is JIS C 09 I I (I 984).
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i.. _:
11.2 Individual Specification (USA version (J300-i _._.__...._... :LFU, HFW)

Item Descriplion

nput voltage 200 v class

4pplicable
ncltor rating
:4p, mL7x.
<W/HP)
:NOTE I)

Wed  cuput
“ITC”, (A)

werload
JIX”,
apacir)

Variable
(NOTE ;

460 \’ I

2OOV 9 I2 I8 25 37 47 56 71 86

230V I I I4 21 29 43 54 65 82 99 - - e - r - - - -

380 V 9.6 I.

Constnnt lorque 16 I2 IO 6 16 I2 IO 6 3 2

Variable torque
(NOTE 3) I6 I2 10 6 I6 12 10 6 2 2

hlstant mquc I I50%, for I minute I
r’ariable kquc
,NOTE 3)

klumidily

125%. for  I  minute

-IO 10 SO degree C

- IO 10 40 degree C

20 to 90% RH

NOTE 1: The applicable molar is a Hirachi standard four-pole motor. When using another motor,
make sure thaf 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 (VPI, VP2, or VP3) for variable torque is selected (m
for the digital operator or F04 for the remote operator). the setting data are automatically
changed by the inverter.

NOTE 4: CT: Constant torque.
XOTE 5: VT: Variable torque.

1 l-3



12. FUNCTIONS WHEN USING THE OPTIONAL REMOTE OPERATOR

12.1 Connecting the remote operator

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

Digital operator

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

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,lEbfthe  monitoring mode
will be displayed. If, however, any of the following is displayed when the inverter is
turned off, they will be displayed when power is turned on again.

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

NOTE: When conflicting data is set, a warning [m]will  be displayed. For 6 seconds
thereafter. do not perform the key operation, reset operation, running operation, power-OFF
operation. (Otherwise, a communication error may occur in the operator.)
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NOTE: See the operation manual of the remote operator for instructions.
In addition, see the following pages for details on its various functions. Set the dip-switches
mounted pn the backside of the remote operator and copy unit as below.

When turned ON,
read out is inhibited.

If pushing down

“RD LOCK” is displayed.

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

Monitor mode list when the remote operator (DOP) and copy unit (DRW) are used
- Monitor mode initial values and display contents

Initial display contents. initialization. and change ranges are displayed
in the table indicated belou,.

Y :

N :

lisplay Monitor name Display content Initial  value S e t t i n g  fiZZit Remarks
:q”C”CX range p%llbb?

I Frequency setting 0 IO 120 Y (I) displays the settin!

and output m
0.0 Hz (400) (2) displays the output

frequency - :::i is displayed

6i?i%el

when N”

0.0 Hz instruction is ON.

F: Forward run

lSOOOO.O :::i O.OHz 1 0.0 Hz R: Reverse run

Multisrage-speed
setting and out-

pu, frequency
2SOOO0.0 i::i O.OHz 1

3SOOO0.0 i::: O.OHz 1

Jogging frequency A trip occurs easily
setting

i’

GOOOO.O I::; O.OHz 1 I .O Hz 0 10 9.9 Y at 5 Hz or more.

*Valid when the mult.
istage speed terminal
3 is selected.

Deceleration time

The (I) section depends
on the INV rated

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

9 Torque monitor [Torque 0 %  1

IO
Manual torque
boost adjustment V-Boost code <I I > 1 I I 0 10 w Y

,
h’OTE  I: The terminal output when Ihe digiral ourput frequency monilor is set at the FM wminal of the control

circuit is Ihc “output frequency x frequency convened \,alue”.  The upper limit of output is 3.6 kHz.
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r I I
Remarks

Monitor name Display cc~ntent Trip cause, contents Remarks

18

Frequency setting error

etween P and N when

trip for.

I

;;;I V?l’ag: between P and N when1 ERR2 58O.O.V..,  , ,ripped

IERRZ R U N  OY 7~ I Cumulalive  years and months
when  trinnerl

R3

<Trip cause 3,
~ Trip cause

0.0 Hz 1 Output frequency when tripped

Trip cause
External trip

1 ERR3 0.0 A Output current when tripped

[ ERR3 560.0 Vdc] Voltage between P and N when
tripped

IERR3RUN O Y  ID/ Cumulative years and months
when tripped

1 2 - 4



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.

isplay
(Fun
&ii

No.
F-00

mi

F-02

F-03
l”P”l

vohng

- -
F-04

cdol
G-

1

J
e

r

lrncdC I,
Funcdon

name
Bare
frequency
selling
Maximum
frequency
selling
SWt
frequency
adjwment
Mom inpl
“ohage
serung
AVR
funclion
for
dccelera-
lion

Contml
merhcd
semng

F-MAX 0060 Hz

Fmin 0.50 Hz

AVR AC 460 V

AVRDEC OFF

CONTROL v c

Aumtuni”~ A”X AUTO NOR
Mom selling

Momr dara
election

Mom pale
CO”“,
selling
Mom

(Funcdon mode 2)
Inidalizationdisplay

co”tc”ls
F-BASE 0060 Hz

A”X DATA NOR

AUX K 005.50 kW

wrrmg
A”X P 4P

AUXRI I .I04

AUX R2 ‘0.776

AUX L 13.16mH

lnilializalion
Serdng.changc

CO”,C”lS
Selling contents

60 Hz 30 10 I20 (400) * When 120 Hz is switched lo
400 Hz by F-30. a frequency
more than I20 Hz can be set.

60 Hz 30 10 I20 (403)

* The moLor inpul voltage is set.

OFF

/380.4uo.415
440.460.480

1 ON/OFF

-I-VC vc. VPI. VP2.
VP3. SLV. v2

. ON or OFF of the AVR
funcdon for deceleradon
is set. When dynamic
braking torque is necessary
for deceleration. OFF is XI.

. vc. VPI, VP2. VP3:
V/Fcharacteristics
SL”:Se”sarless Yeaor  can,ro
K?:sensor  “cclol CO”,fOl

- At the first mnning after
AUTINRT is set. [he

aulowninP tneasuremem

T * Set a capacity smaller than the
rated capacity as capacity

4P 2.4.6.8

data.
* The number of poles of the

mom 10 be used is set.

7a!edcapacity
lfcachinvener

0 10 65.535

lalcdcapacity
,feachinvener

0 10 65.535

7atedcapcily
,fexhinve”er

0 10 655.35

<PP vary with the capacity.
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-

-

feedback opdon PCB is

tie time displayed here is
invalid. though it can be
se,.

2.stage ACC 2 Wl5.WS 15.00 5 0.01 1” 3KNl - The acceleration time can
acceleradon be used when !be input
time setting terminal CH I is rhoned.

* For input terminal
selecdon. refer IO F-34
input terminal.

CUWC ACC LINE L L L (Linear). * The curve panem is set for
piUWll s (S curve,, accelerationand
seleclion u (U curve). decelenrianrerpeclively.
for RU (reverse
accelemion u curve,
ACCCICG- ACC GAIN 02 2 (common (0 II” IO * When the conslam is set
don and acceledon for one of ecceleralion and
deceleradon and decelemion.  it is common
C”WC deceleration) to bath aCCelemli”n and
C”“Stanl deceleration.
selection . see appendir  4.

8 F-07 Decelen- DEC I 0030.00 I 30.00 s 0.01 1” 3cOOs . When Ihe fuzzy most
Decelem  don time suitableacceleration and
do0 lime setting deceleraian  (F- IO) are se,.

the lime displayed here is
invalid. though it can be
se,.

2.stage DEC 2 0015.00 s 15.00 s 0.01 1” 3ooos * Thedecelemdon lime can
deceleration be used when the input
time setting terminal CH I is shoned.

* For input terminal
selection. refer 10 F-34
inpu~leninal.

Curve DECLINE L L L (Linear). * The curve pattern is set for
pTAWC!ll s (S curve,. accelerationand decelem-
xlecti0n u (U curve,. tionrespecdvely.
for RU (reverse
deceleration u curve,
ACCCIWS DEC GAIN 02 2 (common 1” I,” 10 . When the constant is set
don and accebmion lor one of accelendon  and
deceleration anddccelera- deceleralion. it is common
C”lVC lion) to bah acceleration and
consfanf decelemdon.

1 election . See appcndir 4.
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(Function mode I)
isplv -F~;ion

(Funcdon mode 2)
Function Maliration

Setting. change

-
lnilializationdisplay Setting contems

No. name CO”le”lS CO”le”tS

9 F-08 ACC&ra- Fsp F CMXO.0 Hz OHz 0 IO 4ca.o * The frequency a, which the
Accelera- don stop accelerationoperation  is
tion ha,, frequency rtoppd temporarily is set.

serdng
1 kckrer- FspTIME 00.0s  0 s 0 to 60.0 * The time that the xc&radon

is stopped rcmporarily at a
lime seuing cenain frequency during

acceleiation is set.
IO F-09

I 1

Patrem PARAM REM REM REM/ * The parametcrsetdngcom-
command- OPliOP2 manding source is selected.

~ ingmethod (Opdon REM (each operamr),
selection connected) OPI (oplion I), OP2 (option

2)
,I F-IO 1

Running /
Ill& i

I

! Running RUN MODE NOR NOR NORIOENI NOR: Normal awning
mode GOD OEN: Energy conservation
selection running

COD: Fuzzy mos, suitable

i. /

accelerationand
deceleradon running

Resmning R”N FRS ZST ZST fST/ZST / fST: Restan after frequency
after FRS maching

/ 2Lm
ZST: 0 Hz start

I2
F-, ,

Mukismge SPD I 0000.00 Hz OHz 0 to 120.0 (‘03) - The input terminal CFI is se,
Muiliaage speed and used.

speed I speed
i seuing
j Muhisragc SPD 2 0000.00 Hz OHT 0 10 120.0 (400) ~* The input mrninal CF2 is ser

;

I speed 1 andused.

I Muhixage
1 speed

SPD 3 ooO0.00 Hz OHz 0 10 120.0 (4xl) * The input terminals CF, and
CF2 arc set and used.

i 3-speed
wmng

1 Muhistage SPD 4 OW0.00 Hz OHz 0 10 120.0 (400) / * The input terminals CFI and
speed CF3 are se, and used.
d-speed
serdng
Multistage SPD 5 oooO.00 Hz

’ speed
OHr 0 (0 120.0 (400) * The input terminals CF2 and

CF3 are set and used.
S-speed

rerrmg
Muhislage SPD 6

/ Ei;;;d

ooOO.Otl Hz OHz 0 10 120.0 (400) * The input terminals CFI. CF2.
and CF3 are set and used.

Multistage SPD 7 000000  Hz OHz 0 to 120.0 (4co) * The input lerminal  CF3 is set
speed

/ ,-speed
and used.

! setting

12-7



(Fun,
‘unctio

NO.
F-20
DC

njectiol
braking

F-21

F-22
he
lowble
iage
llio of

Zing
zsismr
,r lotI
!CO”dS
set.

‘-23
‘CUO”C
emlal

DC bmkin

1Ypc
selection
DC brakin
frequency
selecdon
DC brakin,
force se,ec
oon(awan:
DC brakin;
force selec.
don (amp)
DC brakin,
dmeselec-
rion(atsm)
DC brakinj
Limeselec-
lion(arstop)
DC braking
mput cut-
,ff time

3vmamic
raking
setting
4llowable

awnfailure
ime sating
leclosing
landbyaher
Nmmou
atiaihJre
ecovered

.lecmnic
rdlevel
:ning

DCB F ooo0.S H Z

DCB V-STA 00

DCB V-STP 00

DCB T-STA cm0 I

DCB T-STP oco.0 s

DCB STOP-T 0.00 s

adjustment

BRD-%ED oQ1.S%

IPS T I M E LOS

0.5 Hz

0

0

OS

OS

OS

I .S%

1.0 I

IPS WAIT 001.0 I 1.0 s

IPS POWR ALM ALM

IPS TRIP OFF OFF

E-THM CHAR SUB SUB

E-THM LEVEL ICOW loo%

Inilializatic

OFF

LVL

ON: DC braking available
OFF: DC braking unavailab18

* DC braking metbad selection
LVL: Level opendon
EDG: Edge aperadon

* The frequency at which the
DC braking starts is set.

. The DC braking force a~ stan

0 “3 20 * The DC braking force at stop
is set.

0 to 6W.0 * The DC braking Lime at stan
15 se,.

0 10 600.0 * The DC braking lime a8 slop
IS se,.

0t05.00

0 10 100.0

0.3 to 25 I

The outpw frequency is
lowered IO [he DC braking
frequency and the free run

rime during execution of DC
braking is ret.
. The allowable usage ratio of

the bmkine resistor for IO0
seconds is;,!. (NOTE I,

* When an insranraneour pow

ALM: Alarm ourpu,
ZST: 0 Hz Sian “u-y
FTP: Retry after frequency

RST: Rcmnnmg stan retry

When an msnntaneoun power
failurecccurr:
ON: Trip
OFF: Non-trip

:RT,S”BIFRE 1 * Elecuoniclherm~rhancl~~~.
’ tic setring CRT: Conslanr

kque charaaerisdc
SUB: Reduced torque charac-

I teristic
FRE: Freecharacterirric

20 to I209c

-

e
/

-

T

-

-

-

-

NOTE 1: Initial setting of usage ratio 1.5%-055.075L’HF 0 %  I  I O - 5 5 0 U H F
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-
(F”“C

:unclioI
NO.
F-23

lkmmi

JOTE ;

F - 2 4

F-25

lmcde I)
FU”Cd0”

“%“C
Elecrm”iC
lhemld

free setting
c”m”t(l,
Electronic
lhemlal
-lk
free selling
flC4UeWtl)
Electronic
thermal
channrriruc
free setting
CUtTent (2)
Electronic
lherrnal
charwnsuc
free selling
frcq~~fi2)
Eleclronic
IhCmxll
rhnrtic
free seuing
cunenr (3)
Eleclmnic
hemld
-tic
free serting
fnquencX3)
3verk3ad
:csIrIcllo”
level rellin~

,

,

,

(Function mode 2:
Initialization displa

CO”E”lS
E-THM Al 8SA

E-THM FI 0000 Hr

E-THM A2 8.5A

E-THM F2 5 Hz

E-THM A3 13.0 A

E-THM F3 73 Hz

OLOAD LEVEL,254

3LOAD CONST0I.C

3LOAD ACC ON

S-LOCK MD,

lnidalimion

Rated capacity of
:ach invener

Rated capacity of
:ach invener

Rated capacity of
:ach invener

tated capacity of
:ach invener ,

bled capacity of
:ach invener

bled capacity of
zch invener

125%

I .o

ON

MD,

-r

Oro4COHz

0 to 600.0 A

Olo4COHz

0 10 MM.0  A

010400Hz

50 to 150%

0.3m31.0

ON: Valid for
nccelemion
Keep the
function ON
for opcradon.

MDOlMDl
MDUMD3

Jnder the sensorless vec,or
:onlrol. an overload is detected
‘ram both the overload resuic-
ion and torque limiter.
Khe” the ielling is 3 I .O in SL\
>r V2 conlrol mode. ,he
overload  restriction has no
ffect.
ivcn if lhe function is se! to
FF. the overload restriction  is
“valid only for the first
cceleration when the forward
nd mverse  PJ” command is
lmed on.

ADO. MDI: Terminal solware
xck (ST)
JD2. MD3: Sofware lock
N O T E  I )

NOTE I: When MD0 is set and the input terminal SFf is lumed ON, the data of all functions is locked. When MD2 is

set (stored). the data of all the functions is locked, During locking, no data can be changed. MDI, MD3
can se, only the output  frequency.

NOTE 2: Electronic  thermal characteristic free setting current and frequency depends on the inverter rating.
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21 F-28 STOP key S T O P - S W ON ON ON: STOP key / Whether or not to make ,he
validity valid I STOP key valid during termin:
selecdon OFF: STOP key running is selected. In rhe
during invalid Remote mode. the STOP key i
leninal always valid.

external input is maximized

External Ire- IN EX%E
quency end
selling raw.
External IN LEVEL
command
wm pint
selection

I I I I I

a
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isplay
(Function mode I) (Funcdon mode 2)

FUllCli0ll FUlL.XiO” Initiakaion
Seuing. change

:qucnce
Initializationdisplay

NO. name conanrs CO”,C”lS
Setdng COntenlS

1 Frequency IN F.SAMP 8 8 It08

s&ng .
25 1 F-32 1 Amival 1 ARV PI-N CST 1 CST 1 CSTIPATIANY / CST: OUK,U~ a, conswm

26

Frequency’ signal outpu
arTi” PaLtClTl
au,pu, seleaion
signal

Ati”d ARV ACC
mquency
me wtcing
for
accclemion
Anhl ARV DEC
frequency
rate seuing
for
decelemion

F-33 Overtorque OV-TRQ V
Ouer- signal rate
torque sening
signal (ior power

(NOTE I) running)

0.0 HZ OHz

0.0 Hz OHz

loo% low%

0 to 400.0

0 to 400.0

0 to 250

f~q”enc;ti”al
PAT: Ourpul of more ,hm
se, frequency
ANY: Ourput of only se,
frequency

* During conml of SLV
and V2: Power running
o”enorq”e level

- During control of VC
and VPI IO “P3:
W2min.e  level for dower

I I I I is “01 ou,put.
Ovenorquc / 0”.TRQ R loQ% ) ICKY% 1 0 IO 250 I * Durine conml of SL”

I -
and V2: Regenerative
ovenorque Iwe,

(ior regen- * During conml of VC
emion) a n d  V P I  10 “P3: N o

eflecl
* When 0 is set: Any signal

is not output.
27 F-34 hpUl IN-TM I RS RS reset RS and 17

Inlelligenl  lerminal I leminal otherterminals
leminnl wuing

input l”P”, IN-TM 2 AT AT current ATand 17
leminal lerminal2 inpur seleclion otherterminals
setting selling lenninal

hlpt IN-TM 3 JG JG jogging JG and17
mrninal3 terminal otherterminals
SC”l”g
l”PUl IN-TM 4 FRS FRS free FRS and I7
terminal 4 N” otherwminals
sating terminal
hIpI INTM5 CHI CHI 2-stage CHI and 17
lemlinal5 accelemlion other terminals

and
decelemion
lenninal

selling

I I

NOTE I: When setting 20% or less. the error will increase (t 20% or more).
Therefore. set 20% or more.
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Display
(Function mode I) (Function mode 2)

Fun&n F”“CdO” lni,ializationdisplay
Sening. change

reqvm
Setting contents

No. name CO”LC”tS
I n i t i a l i z a t i o n  cDntenlS

27 F-34 IllpUt IN-TM 6 USP USP USP and 17
Intelligent ternid 6 Power-ON olhcrtemninals

tenid sening restan
input preventid

terminal  Inpur IN-TM 7 CFI CFI CFI and 17
setting lemiml7 Muh-stage olherteminalr

setting i input
leminal

hIpUt IN-TM 8 REV REV reverse RE”and17
lerminal8 nm command other terminals
setting inpul terminal

hPU1 IN-TMOIC-I NO NO NO/NC . Inpullerminal sening
leminal I NO: ON when shon-
NO/NC circuited
setting NC: ON when opened

hpt I N - T M  O K - 2  N O NO NO/NC - Input terminal rening
Lerminal2 NO: ON when rhon-

NO/NC c,r”,red

sating NC: ON when opened

IRpUt I N - T M  O X - 3  N O NO NO/NC * Input terminal sating
terminal 3 NO: ON when shon-
NO/NC cilruiled
setting NC: ON when opened

,nput I N - T M  O/C-4 N O NO NO/NC I * Input lerminal seuing
terminal 4 NO: ON when shon-
NO/NC circuited
setting NC: ON u,hen opened

28 F-35 output OUT-TM I FAI FA, FA I/RUN/OTQ Output terminal seuing

Intelligent terminal FAI: Frequency arrival  signal

remiml I I setting 1 RUN: Signal during nm

output / OTQ: 0venorq”e signal

lemlinal output OUT-TM 2 RUN RUN FAIIRUNIOTQ Output terminal wing

selling temind
1
I FAI: Frequency arrival sifna,

I2 setting j RUN: Signal during run
I OTQ: Overwrque signal

AlXlll O U T - T M  O K - A  N C NC NC/NO . Ahml ourpur lennina,

output comacu a and b seuing

NO/NC NC: b con,act
setting NO: a conracc

ou1put OUT-TM O/C-l NO NO NO/NC I . Ourput terminal I comac~s
terminal a and b seuing

I I NO/NC NO: b comae,

setting NC: a cc,n,ac~
Refer to m

ou,put O U T - T M  OK-2 N O NO NO/NC f Output terminal I2 contacu

rerminal / a and b setting Shan-
I2 NO/NC NO: a conrm

NC: bconract

29 F-36 Carrier CARRIER 16.0 kHr (6.0 kHz
frequency

2.;~e;.;,~z

selling in 0. I saps

( . ‘,“:,‘;M carrier freqy y

1 . T$eh;;i;;;z;;;,vartes
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CNT Tripcounting is

coum is cleared.

The debug mode is

0FF:Alann release when reset

NOTE I : Keep debug mode “OFF “, this is factory use only.
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-

irpla:
q”CrU
-
34

-
35

-
36

-
37

-

(Func
Funcriol

NO.
F-41

ilstroni

ZPJ
setting

F-42
Torque

limit
setting
Note I)

F-43
mcalm
setting

F-46
mmuni
cation
lmtaol
reuing

:tion  mode I ) (Funcdon  mode 2)

n FUllCti0ll Initializationdisplay
Setting. change

name CO”te”t.9
Inidaltion CO”tenll Settingcontms

Position PO EGRP FE FB FBIREF Effective with omion bard
ic

I

NOTE 1: Smaller levels of torque limit and overload restriction are given top priority and valid for any control

method.
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isplay
j (Function mode I) (Function mode 2)

Funcdon FWKd0n lnitializadon
Setdng.changc

F”
Initializaationdisplay Setting contents

No. name Contenls CO”Ie”ts

38 F-47 Main body OP.ERR I STP STP STPIRUN Effective with option board
Option opmdon

PCB err0
setting

r&ction lo,
oplian PCB
error I
Main body

! I c&2
39 1 F-48 1 Scclingfor / RELAY RYA RUN 1 RUN / CST/PAT I Effective with omion board

Selecdon  R Y A /ANY/RUN (J-RY)
of relay lelminal IOTQINOR
O”,P”, Sening for RELAY RYB CST CST CST: Arrival signal

RYB (conrmnt swed)
PAT: Arrival s&l

(se1 frequency or more:
ANY: Arrival signal

(XL frequency only)
RUN: Running signal
OTQ: Over mque signal at

SLV. SLVUOverload
signal at V/F con,mlol
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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.

I
’ Rcmatc OlxralOrlwpl  ’

For error contents, see page 8-I.

Tuning OK Aumwning func,ion end This is displayed after he numwning  mcrruremeni  ii fiwhcd.

Tuning NO dirp,ily . Tuning OK: The nleur”rCrnc”~  LErmi”alc\  oormally.
. Tuning NO: The m~ilurcm~m  ids.

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.

Di_eital operator DOP. DRW
display

Encoder line break: !E1601 QUA2
Overspeed: $g OpI
Po$tioning  error: OpI
Thermistor line break: :& QELd
IMororoverheat: ;&$g OpI
Malfunction or abnormality on built-in,CPIJ of the option: :ggjl OpI
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12.5 Warning Error List

The following warning errors are displayed on the warning monitor in the menitor 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.

Fmin: Start frequency

Lower limiter frequency
Upper limiter frequency

12 Flu, > Fs Flw + Fs z .z
LIJ

13 Flu, > Fm Flw + Fm EiE
TS

14 Fmin > Fs Fmin --f Fs ce
ii:

15 Fmin z= Fm Fmin + Fm $E
tiz

16 Fmin > Fj Fmin + Fj
5s
z?-
h%

17 Fmin > Flu, Fmin + Flw $r
s 6

18 Fp > Fs FP Fs $20
$“t

19 Fp > Fj FP Fj sb8
SP

20 Fp > Fm FP Fm 63
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12.6 Dimensions

Remote operator, copy unit

NOTE 1: The cables for the VWS3A  and VWA series are different in cable shape
for the J300.  The cables for the J300  are the same as those for the.J  100.
only cables, various cables are in stock.

from those
To change
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12.7 Copy Unit Function

Operation example (Procedure to transf
Se-

Cp”W Operation

Set data is read out from the
I inverter A (It is stored into the

memory.

inverter A and remove the cable.
Connect the cable to inverter B and

Copy data stored in the copy unit is

Cut off the power supply to inverter

Perform the above processes from 3

1 f o r  inve,r B .’

to 5 sequentially for inverters C and
D. That IS, the same process as at

-

kr the data of inv

Key

en:er A to B.C. and D inverters)

Operation result

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

I

Connect the cable and press
, the rem te key.

Change the data of the inverter

N-d out the data from
nverter A (It is stored into the

2 to 6 memory area of the copy unit).
The following procedures are the
same those of the operation I.
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.

12.8 Data to 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-El 4300.E4). Since
settable  range is different, data may not be transfered correctly or an error may be occurred.
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13. SERVICE

a
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) Malfuncti6n  symptoms

If the contents are unclear due to an old nameplate, give onlv 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
(I) year after the date of delivery. The warranty shall cover the repair of only the
invener to be delivered.

I. Service in the following cases, even within the warranty period, shall be charged to the purchaser.

(a) 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.

13-1



Appendix 1 Manual for New Functions

1. Autotuning

[Outline of the function]

This is a function for automatically setting the motor circuit constant necessary for the sensorless
vector.
When the autotuning function is performed by a motor which is designed according to JIS C
4210 and then the sensorless vector is controlled, even a motor (Hitachi general purpose motor)
whose constant is unknown at an output frequency of 1 Hz can generate a torque of 150%.
An Hitachi general purpose motor is given a constant which is a default value. Therefore, in
every case, the characteristics will be obtained without trouble. When the characteristics cannot
be obtained, measure the motor circuit constant by the autotuning function.

._... 
;I; AC excitakm  (The motor does not rolale.)
(2) DC excitation (The motor does not rotate.)

:

(3) The momr is accelerated up 10 80% of the :
base frequency and then deceleraled  and :
stopped. (The motor rotates.)

(4) The momr is accelerated up 10 40% of the base :
frequency and then decelerated and stopped.
(The motor romtes.)

:

(4. I) Measurement (accclcrario~deceleralion)  :
h e  t

I< 50seconds.--a-40
502!c100xconds---a-20  :

10021c300seconds---a-10
I----~------..---

After the measuremem ends. the movx is slopped.

Selecl the comrol melhod. Selecl the mo,cn dam.

(1)

(21

Before executing the autotuning function,
make sure the following set values.
1) a) Base frequency

b) Motor capacity
c) No. of motor poles
Set the values according IO a motor
which uses a, b, and c.

2) 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 0) according to the
motorrating.

Drive the motor for about 60 to 120 sec-
onds. (During autotuning, the motor auto-
matically runs in the order of (I) 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 (I) to (4))
Example:
When the base frequency is I20 Hz, the
motor runs up to 80% of the base frequency
in (3). that is, 96 Hz and then decelerates
and stops.

The status for using the autotuning data is
set.

Running under sensorless vector control is
available.
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Autotuning start

[Setting method]

(I) Digital operator

Display the m software switch and set it to
the data (01) for starting autotuning setting.

When the equipment starts running after the data
is set, the autotuning measurement is executed.

(2) Remote operator

( F-05 AUX F-05 motor constant setting is displayed.
Display the AUX AUTO screen and select AUT
or NRT.

AUX

AUX

AUTO NOR

1
lg x 2
EL

AUTO AUT

Autotuning
NOR: Setting OFF and autotuning end
AUT: Autotuning measurement start (Motor

rotates)
NRT: Autotuning measurement start (MotorpgI does not rotates)

( When the equipment starts running after the data

_Fs0050.0 O.OHz
is set, the autotuning  measurement is executed.

When the autotuning operation terminates, “Display at end” indicated on A-4 page is displayed.
When the autotuning operation temiantes normally,  see the “running method by autotuning  data”
indicated on A-5 page.
Whenthe  autotuning fails, set “measurement start” once again and perform  rerunning.

When IAl is set to 1 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-
u r e d .

Precautions
I.

2.

3.

4.

5.

6.

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.
By the autotuning function, a capacity between the applicable motor capacity and motor
capacity under one frame can be set.
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.
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.
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.
Do not interrupt an autotu,ning  with power off or any stop command except emergency
case. It may case data lose.
In it is occurred, make an initialization and reprogram what you need, and carryout
autotuning again. A-2 ,



(3) New remote operator
First hierarchy

Select “3 Function” in the first hierarchy.

I 4 Option )I

Second hierarchy v

b 1 Control b

2 AcclDec b

3  R u n b

4 Braking b

Third hierarchv ?

Fourth hierarch)

b 1 AUTO Q:NOR
(O-2)

2 DATA I&NOR

(O-2)

Select “1 Control” in the second hierarchy.

ISEL

q
Select “2 Motor” in the third hierarchy.

Change the content of “I Auto” from
0:NOR to 1 :AUT in the fourth hierarchy.
When the data is changed, press the

 I Whenth~~keyilPrFsSCdtoselect
the momtor  mode and the equipment  starts
running, the autotuning is executed.

I 2 DATA !&NOR I - -
K-2

Monitor display
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Display when the autotuning terminates

[Display in the normal state]

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

*Digital operator

*Remote operator

f-- Normal termination display

*New remote operator
1

OK Function 3 OR FR

T
Normal termination display

[Display in the failure state]

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

*Digital operator

- Abnormal termination display

*Remote operator

*New remote operator

NG Function / 3 / OR 1 FR

L- Abnormal termination display

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

When running the inverter  using the autotuning data:
1. A-O : The control method is set at SLV (sensorless vector control).
2. A-98 : The motor data is set on the autotuning side by the software switch,

Make the above two settings.

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

[Setting method]

(I) Digital operator

IA/jq
m CE”’

(2) Remote operator

F - 0 4

IFUNC! I n i t i a l  d i s p l a y  1

C O N T R O L

_CONTROL v c

C O N T R O L SLV

&JX D A T A N O R

1

A U X DATA AUT

1
FSO50.00 OOO.OOHz )

1. Select m (sensorless vector control) by

thel control method.
0: Constant torque characteristic
I: Reduced torque characteristic (I.5 power)
2: Reduced torque characteristic (I .7 power)
3: Reduced torque characteristic (2.0 power)
4:  Sensorless vec tor  conlrol

2. Set the motor constant data to the data which is
, m measured by lhe autotuning function
using the software switch.
(Refer to the [A981 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.

Selkct [SLV] (sensorless vector:control)  by the
F-04 control method.

VC: Constant torque characreristic
VPI: Reduced torque characteristic (1.5 power)
VP2: Reduced torque characteristic (I .7 power)
VP3: Reduced torque characteristic (2.0 power)
SLV: Sensorless vector control

Set the [AUT] autotuning data by motor data
selection of the F-05 motor constant.

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

b 1 Command b

2 Initial b

3 Function b

4 Option q

I
kcond h i e r a r c h y  #

0
Select “3 Function” in the first hierarchy.

v x2

1 SEL /

b 1 Control b

2 Acc/Dec b

3 Run h
4 Braking b

Third hierarchy c

1 Select “1 Control” in thP second hierarchy.

ISEL

‘i$l,m Select “1 V/f’ in the third hierarchy.

Fourth hierarchy 1

Third hierarchy

Change the content of “6 Mode” from
0:VC to 4:SLV in the fourth hierarchy.
When the data is changed, press the
key.

/ RETN 1

key to return to the third
hierarchy and select “2 Motor”.

Fourth hierarchy

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

lSTORl key.

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



[NOTES]

* 1: If the desired characteristic cannot be obtained in a sensorless vector control operation with auto
tuning measured data, adjust the motor constant according.to  the detected sympiom shown
below.
(DOP. DRW, HOP, and HRW functions of the remote operator are needed for this adjustment.)

Operation
status

Power running
(s~arus with an
accelerating
mrque)

Regeneration
(smur with a
decelerating
torque)

Symptom

When low frequent
(a few Hz) torque is
insufficiem

When the speed
fluctuation coeffi-
ciem becomes
minus

When the speed
flucwation  coeffi-
cient becomes plus

When low frequent
(a few Hz) torque is
insufficient

Adjustmem

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

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

Decrease the momr constant R2 in relaion to
auto tuning data step by step wilhin 0.8 times.

I) Increase the motor conswm RI in relation
LO auto tuning data step by step within I.2
times.

!) Decrease the motor consmm M in relation
to auto tuning data step by step within 0.8
times.

I) Decrease the carrier frequency set value.

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

Adjusting Item
(DOP/DRW Function No.)

(F-OSAUXRII

IF-05 AUX R2)

[F-OS AUX R21

[F-OS AUX RI]

[F-OS AUX Ml

IF-36CARRIERl
m for digital
OPUChX
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2. Energy conservation running

[Outline of the function]

This is a function for automatically setting the output voltage corresponding to the load during
the V/F control running and suppressing useless power.
The function is effective for a load of reduced torque characteristics such as a fan and pump.

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

I
Large load

[Precautions]
0 VI V2 V

I. The output voltage is decreased so as to minimize the current. The search limits are the
voltage of torque constant characteristic f50%.

2. The function is performed V

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

Range where the energy
conservation is effective

A-8



[Setting method]

(1) Digital operator

(,I,,

! El
/FUNC

E l

Select In by [kl59( running mode selec-
tion.
Running mode selection

0: Normal  running
I: 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.

(2) Remote operator

1 F - 1 0 RUN 1

Initial display
//
T

_RUN MODE T N O R

Ia El LQEN@l

RUN MODE QEN

lm

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.

~s000.00 OOO.OOHz
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(3) New remote operator
First hierarchy

Second hierarchy c

b 1 Control b

2 AcclDec b

3 Run b

4 Braking b

Third hierarchv i

b 1 Freg.

2 Pattern

3 SPD

Fourth hierarchy c

lb 1 MODE 0:NOR- I

Monitor display 1

b FS 50.00Hz I

0MON

O.OOHz

AC1 10.00s

DC1 10.00s

Select “3 Function” in the first hierarchy.

Select “3 Run” in the second hierarchy.

Select “‘2 Pattern” in the third hierarchy.

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

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

[Outline of the function]

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

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

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

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

[Precautions]

I.

2.

3.

4.

5.

6.
7.

8.

This function is not suitable for a machine which requires a constant acceleration and decel-
eration time. The acceleration and deceleration time varies with the magnitude of the load or
inertia.
When the inertia of the machine is more than about 20 times of that of the motor shaft, a trip
may occur.
The acceleration and deceleration time of the same motor always varies with a change 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
normal 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 cycle is 2 [s] or less) are repeated frequently, a trip
may occur.
If an external braking unit is used, the motor cannot stop within the deceleration time set
with a braking resistor. In such a case, do not use the fuzzy acceleration/deceleration func-
tion.

A-l 1



[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 v&age.

_ Time

Setting process

[I

! IV

Distance
Membership function

_ Time
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(1) Digital operator

ElFUNC P
El

(2) Remote operator

F-10 RUN

!p&
Inilial disolav

RUN MODE _GOD

~s0000.00 O.OHz

Select I] by m9) running mode selec-
tion.
RUMing  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.)
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(3) New remote operator
First hierarchy

b 1 Command

2 Initial

3 Function

4 Option

Second hierarchy 1

b 1 Control
2 AcdDec

3 Run

Fourth hierarchy c

I M O D E @NOR

Kw q

1 MODE 2:GOD

Monitor display

IMON

i

Select “3 Function”in  the first hierarchy.

a

Select “3 Run” in the second hierarchy,

Select “2 Pattern” in the third hierarchy.

Change the content of “2 MODE” from
l

0:NOR to 2:GOD in the fourth hierarchy.
When the data is changed, press the
key. n

STR

When the MoN key is pressed to select
the monitor mode and the equipment starts
running. the fuzzy most suitable acceleration
and deceleration running is executed.
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Appendix 2 Instantaneous Power Failure Restart and Commercial Power Source Switching

1. Instantaneous power failure restart

[Function Outline]

This function allows an inverter  operation to be selected according to the subject system as
follows when an instantaneous power failure occurs.
- Retry mode: When FIP/RST/ZST is set at IPS POWR
- Alarm mode: When ALM is set at IPS POWR
* f matching: The rotation speed and the phase are detected while the motor is on a free

running to restart the operation accordingly1

AWARNING

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

[Setting Method]

Remox operaor  [F-22]

PS TIME

PS WAlT

PS POWR

‘STRIP

- / Se1 an allowable inslamaneous 1 - I - I-

ALM
I’I” the retry mode or after an error

0 Tripping with an inslamaneous
power failure n4hin the IPS
TIME. lfan operaion command
is issued far an insmmanqzus
power failure detected out of rhe
IPS TIME. rexan rhc orxration II.
Hz wan).

FTP I 1 The f matching stops with an
inslantaneouspowerfailure
detected within nhe IPS TIME.
The invener trips with an’
instantaneous power failure
delecled out of the PIS TIME.

RST

invener trips if Ihe tnstantaneous
power failure is na within the
IPS TIME.

ZST 3 The invener is reskaned at 0 Hz if
Lht inslantnneous power failure is
wilhin rhe P1S TIME. The
invener trips if the instantaneous
power failure is not within  !he
IPS TIME.

OFF

ON - Retry or under voltage trip is performed during the - -
invener stop or running.

A - 1 5

Tripping
/

Tripping Trippit

The f maehing slops
iT paw is restored

The invcner tips
unless power is
restored within 40s;

The f malching is
restwed  if power is
restored within 40s.
The invener trips
““less  power is no,
restored within 40s.

The invcner is smned
at 0 Hz if power is
resrored uhhin 40s.
The invener trips
unless paver is
restored within 40s.

ailure and no trip - -



m. WARNING

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

i

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 0 start).

I) 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 dece? for several seconds or less)

NOTE: The inverter control power holding time may be slightly different depending on
the inverter rating, the load status, remote operator (copy unit) connection status,
and input voltage.

<Time chart for retry mode>

(daurt  value) : :

A la rm 1-1

An instantaneous power failure trip
(InsLp-tJ  OCCUrs  because tz>to.

The operation restarts  because tZ>-IO. The running restarts when a running
command is issued because tZ>tl.

IO: lnsrantaneous  power failure lime t I: Control power holdin
t

time
when power is tune O F F

t2: F-22 (IPS TIME se, value)

A-16



:

2. Commercial power source switching

Data set for commercial power soWce switching

Function code

NOTE: Allocate the commercial power source switching input wminal CS to one of the input terminal settings
I to 8 (m to m). In his example. the terminal CS is allocated to the input terminal setling 3.

Monitor mode

Function mode F-34

F - S E T - S E L E C T  T R M

F / R - S E L E C T  T R M  1
= Set TRM (vrminal mode)

IN-TM3 cs / = Select the CS terminal.

NOTE: Alloca~ the commercial power source switching input terminal CS to one of the input terminal reltings I
10 8 (IN-TM I to IN-TMB). In this example. the terminal CS is allocated to the inpul terminal selling 3.

A - 1 7



Connection example diagram and timing for commercial power source switching running
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Appendix 3 Capacitor Life Curve

2;~:“re (“C)
50

40

30

20

IO

0

-103
2

I ! I I I I I

3 4 5 6 7 8 9 IO

Capacitor life (year)

* The ambient temperature herein means the temperature around the inverter  body.
If the inverter is housed in a panel, the ambient temperature corresponds to the
temperature in the panel.

* Even when the ambient temperature is within the rating, the capacitor life is
shortened if ventilation is impeded due to bad installation conditions or dust.
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Appendix 4 Acceleration/Deceleration Curve Constants

This function can vary the curvature when the acceleration curve pattern (or deceleration curve pat-
tern) is selected to S curve, U curve or RU (reverse U) curve in the function mode (F-06). If the
acceleration curve pattern or deceleration curve pattern is selected, the selected pattern applies to both
acceleration and deceleration.
The larger number causes a greater curvature.

CUW
pattern Acceleration Deceleration

Accel. time --) Decel. time +

Accel. time --+ Decel. time +

Accel. time - Decel. lime --+

l-
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D
rk

ill. Opcrarion  conditions Phcnomcna Improvcmcnts
NOW ‘IIIC reuing  “Wul<“l~  rhovn  Mow

“pply 10 1001’  ilnd URW “pcn”““r. Display, elc.

I Trial running of motor The motor runs unsmoothly, I. When V/f control or sensor-less vector
only and the revolulion  fails IO mcrcase. control is sclectcd

The motor current pulsates.

2 Light load, low inertia
load

3 Acceleration and 2. When V/f control is selected
deceleration of light
load or low inertia load ‘2..,,#  

Revolution

L!L

3. When sensor-less vector control is selected

7 Function mode 3
. F-04 NOTE: Sclcct AUT if

CONTROL SLV the automatic
. F-05 tuning data is

t AUX DATA NOR
med.)

The motor revolution fails to a.AUX J 001.22 kgm’ -+ 000.22 kgm’

increase smoothly Dccrcaseiheial  value. Use the second func
lion for switching

h.AUX Kp 002.00 ---t 003.00 operation of two
Increase the initial value. motors.

c /

Use B and b solely or combine any of a
and b to adjust the motor constant.



Operation conditions Phenomena lmprovcmcnts
NOTE: Tls sating nekx~r shown &IIOW

ilooiv 1” OOP and “HW upera,ions.. . I Display, etc.

Quickly varying load When sensor-less vector control is selected

a.AUX J 001.22 kgm’ --t 003.22 kgm’
Increasethh~ial value.

The motor revolution varies when b.  AUX ‘Kp 002 .00  -+ 001 .00

the load varies.
- -

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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Function name: Second function setting Function No. F-34

Intelligent input terminal [SET] to b-c set (F-00. F-O I, F-04. F-OS)

I

1 Function contents

It is possible to run two motors with one invcner by
switching the control circuit terminal [SET]. The
changing of the SET terminal can be executed only
when the invefler is stopped.

Setting contents

1. Setting method 1: Digital operator

in any of the input terminals cuz3

Function which can be set with the second function-
[Monitor mode] [Function mode]
I .  Outout freouencv I .  F-Ofl

wJt;ng ’ ’ Basic frequency
2. Acceleration and setting

deceleration time 2. F-01
setting(NOTE) Maximum frequency

(Function mode) setting

F-06 3. F-04

Acceleration time
setting

F-07
Deceleration time
set@

3. Manual tomue boost

Control method

4. F-OS
Motor constant
setting

setting ’

NOTE:
When selecting the second function. 2.stage accclcra-
lion 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).

Appendix 6 Supplementaly Explanation of the Function Mode

l The explanation of the function mode is displayed on the DOP or DRW type of the
remote operator.
As for the operating methods with other remote operators, refer to the corresponding
table of the operator display.

- After data is changed, be sure to push down the
c l

STR
No data is stored in the inverter body.

key.

- Change data when the inverter is stopped. (except when the inverter  is stopped
during trip, and stopped when ON between the reset terminal RS and CM1 ,)

l In the function mode, the motor cannot be started running.
Select the monitor mode beforehand.

[Setting example]

Set the Z-stage accel.  and dcccl. function of I,rl:o
the second function.

I

Setting method 2: Remote operator

Set the settings [SET] in any of the input terminals I to
8.

When using the high performance remote operator,
input [El 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 to the original setting (the first function).

3. Setting method ofeach function
Set same as the normal setting.
When checking the function mode. confirm it with
the terminal status ON/OFF.

Initial settings which ctm be set with the second function
is same as the factory settings.
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Appendix 7 List for display and data read/copy with each operators

( 1 )  M o n i t o r  m o d e Y: Possible

N: Not possible

Monitor name

Frequency setting

Display with
HOP, HRW

Display with m Data readkopy se ,
DOP. DRW Akerabilily  N o . Data H R W  D R W  VahI

I I I
First setting FS

Second set t ing FS

Muhistage speed se!ling IS

0.00 H z  FSOOOO.0 O.OHz Y F-2 0.00 Y Y

0.00 Hz FSOOOO.0 0.0 Hz Y F2 0.00 Y N

0.00 Hz I SOOO0.Q 0.0 Hz Y F-2 0.00 Y N
I21

Analog frequency selling

7s

T M

0.00 Hz 7SOOO0.0 0.0 Hz

0.00 Hz TM 0.0 Hz Y F-2 0.00 N N
(41

! I I I I I I

logging frequency setling JG l.OOHz JG Q&J&T Y F2 1.00 Y Y
15,

Option I frequency display 01 0.00 Hz 91 0.0 0.0 Hz Y F2 0.00 Y N
*I (6,

Option 2 frequency display 0 2 O.OOHz 02 0.0 0.0 Hz Y F2 0.00 Y N
*I (7)

3ulpuC frequency sating 0.00 Hz FS0000.0 O.OHz Y d0 0.00 - -
(II,

First se”& A C I 30.00 I ACti I 0030.00 s 1 i I F6 30.0 I Y Y

Second swing A C I 3 0 . 0 0  s ACCI 0030.00 s 1 Y F6 30.0 1 Y N

l-step acceleralion lime swing AC2 15.00 s ACC2 0015.00s I Y F6 IS.0 ) Y N
kcelerarion time selling I I

First se”ing V-BOOSI I  I  V-Boosr code<ll> Y F8 II Y Y
Second swing V-Boost I I V-Boost code<lI> Y F8 II Y N

.lanual torque box frequency
djustmenr

Swond selling [ V - B o o s t F 10.0 % I V-Boost

1 N 1-I

erminal input status monitor

.larm displa)

First swing WARN # W A R N #N - - Y N

I

-I Represents  an indication for commanding frequency from the optional PCB.
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Moniwrname
Display with
HOP, HRW I ““Y. “KW IAlerabilily N o . 1 Di

Trip cause factor I ERRI #IERRI
1 Trio frcauencv  I I
Trip current I

ERRI

ERRI

1 fl’l3p_lay_yly 1 FmfaNmV  !Data  nadkopy  &r

ala j HRW DRW Value
# Y d10 --- 1 N N

0.0 Hz 1 ERR I O.OHr  N - - 1 N N
O.OA Y dl0 --- i N N

0.0 Vdc 1 ERRI 0.0 Vdc Y d10 --- j N N

1 ERRI O.OA 1 ERRI

I-IERRIR OYOD/ERRIR  OYODI N / - j - 1 N 1 N~~~~[l

IT0 ERR COUNT 0 1 N I--I-x/N/N, 1
#

0.0 Hz
0.0 A

0.0 Vdc
O Y O D

ERR2
ERR2
ERR2
ERR2
ERR2 R

dll#
0.0 Hz
0.0 A

0.0 Vdc
O Y O D -

1 1
---I N
-j N
-1 h’
-.I N

- - I N
time running days
Trip cause 3
Trip frequency 3
Trip current 3
Trip lime P-N voltage 3

ERR3
.ERR3
ERR3
ERR3

# ERR3
O.OHz ERR3
0.0 A ERR3

0.0 Vdc ERR3

O.OHz/ N I-I-ININI I
f-l”Al N I-I-INlNl I

#, Y ~1 dll 1 --- / N / N 1

ERR3 R
O.OVdcI N I-I--/N(N/

O Y O D  ERR3R OYOD N - - N
INI

(2) Function mode Y: Possible

Display with HOP, HRW Display with DOP. DRW 1 kk~~~ti~~ j kta read~copy  Set

Layer Data&splay No. 1 Datadisplay ~Aherabilhy  No. 1 Dara  / HRW / DRW ,valu
I. I F.SEf I:REM  Monitor / EzFTM  1 Y / F9 ) 0 / Y ) Y /

ZNR I:REM  Monitor  F/R-SELECT I I Y I Y I

Function mode

Fnquencrommand

Opmtiommmard

AVRfunaionONIOFPduriing SA-DEC  @ON
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stleclion
Firs!xaing l-S-1 ICHAR  I:SUB  N E-THM CHAR SU Y ~1 iA24 I Y Y
Secmdsening ICHAR  I:S”B E-THMCHARSUI/  Y ~24 IIY s

ElccVoniclhcrmallevclslling
Firmcuing ZLEVEL  03% /EJHMLEYU.IWZ  Y AU i03 Y Y

~SeConbctung ZLEVEL  10% E-THMLEYEl  IOX Y AZ IW Y N
Elecmniahermatklerislin 3AI IS.SA E-THM Al 15.8A N Y IN
fmreaingbxm7~valuel~

Electmniaixmthtetisdcs ‘IFI OH2 E-THM FI wo3 Hz N
keewdng(ircqucncyl)

Electroniokmtha-xurisstia 5A2 I5.8A
freexuing(cumntvalcc2)

1 E-THMA2lSBA)  S I : 1 : :

I
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IRW Display with DOP. DRW j v Data readhpy  se,
8Y N o .  1 Datadisplay Alterability No. D a t a  H R W  D R W  value

lyMF7h-rmu.I  N - - y .N

frctwrting(cumnrvalue3)
E-lHMA324.OA  N I - Y N

I, I,.  .,

I
OLOAD LE”“.  125% N Y Y

DNSTOI.0  N - - Y yOLOADC

OLOADACCON I N Iaccderadon !

Frequcncyuppcriimilersening 2LIMH O.OHz
Jumplrequcncy(i) IFi O.OHz _
Jumpfrequcncy(2) 4R O.OHz
Jumpfrequency(3) SF3 O.OHz
Jumpf~quencywidlhrelling 6WlDTH  0.5~
Allowableinrlanlaneo”~ti~~ 3-5-4 mm 1.0~ F-22
Reclosinpnand-byllterinrian,aneoui 2WAlT 1.0s

1 F-28 __1 STOP-:

, . , a , I

I
WRR”S6 Y A58 6
INANAIOV

t-

I Y
Y N

A68 I v v

INEXSO.OM  / y A26 0.0 Y Y
2 Y A21 0.0 Y N

INEX%S033% N Y N
INEX%EIM% N - - Y i-4
‘.” - ‘ELOM N--YY

1 Frequenc~ommandampling I 1 LNF-SAM?8  1 Y

I I I I I I I
F-32 ARVPINCST  1 Y 1 ~9 / n I v I v I/

.xo.oHz Y
@EC O.OHz 1

A39 0 Y
1 ARVDECO.OHz

y I

14”
Y A40 0

103%
Y YJ

F-31 ) OV-TRQV  103% N --YN

N - (-1YINJ
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Display with HOP. HRW 1 Display wirh  DOP, DRW 1 i3mhiV&w I Data resdkopy  se,
I “Y-r  I n.,.Ak”l,y NO. Datadisplay Ahability  N o . D a t a  1 H R W  D R W  alue

I s-6-s I 11.1 IR:RS I  F-14  I  M-TMIW I Y /rnIla1vlNl

cl-CC4  ON0

Monirorrignalwkction

HoaopemiionatOPI  emx

1 l - 6 - 4  / I S E L &A-F 1 F - 3 7 ! MON,TOPAF 1 Y

4-I IOPI 1:STTJ 1 F-47 1 OP-ERRISTP  /

/A441  O! Y / Y j

N  I - - / - - / Y I N /

-
42

43

ZMODE OASR

I OP.ERRXTP  I N I - I - ~ Y I N I I

OPPOlO24pulse  1 N j - / - : Y j N 1
I

OPMODEASR 1 N 1 - 1 - I Y / N /

OP-RO-TCDFF / Y IA991  0 1 Y 1 Y (
I ClRrnSIN i N I - I--:“!“!

i ORPCWXlpuix  1 N

/ ORFCOC05.0Hz 1

Dinctiomelring o.fwo ~nvu /N - i--:YIY/

Compktionrangewaing 5LIha-f  5pls ORLWOSpulw / N -.I-! Y 1 N I

Compieliondelayrimeselting 6lVi OOmr 1 ORlWCO.Oms  / N -1YINi

Elrchmic &vw@ position  s&lion 44 IEciRp  LIFE F-41 1 mffiwf3 / N ,I!-!,,
/

Y !

Numeratarofelecnonicgwmno ZEGR-N  I 1 POEGR-N@XX,I  / N I--/--‘Y/S

Denominaiorofelecrronicgcarratio 3EGR-D I /IOEGR-DOI/  N /-I-!Y/N~

F&flXW~&lill 0.03 i .M ) N / - I-!YIN/

Posilionlwpgain I l5G 0.5ordd  I I POGKQ.SOra&s  1 N I - /--IYIN!

Toquelimiierusinpwleclion 45 ILIMIT  OIN F-42 ) IRQLLMITIN  / N - !--/YIN1

2Fvm 150%

3 R E V  ~150%

‘hQFWDlSO%~  N II;I:YIN~

mQREVISO%  1 S

I I-SEL @IN 1F - 4 3  PIDWSELIN / Y i A95 j 0 ~ : 1 t 1

1 6 M O D E  0:MDO 1 I PlDMODEMW  1 Y 1 A94 / 0 : Y / N 1
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Function mode

Tmmirrionrpcc~lecrion

Snrionnumhrwkcrion

Bitkngthwkaion

Display with  HOP, HRW Display with DDP. DRW 1 k&f

Layer Datadisplay NO. Datadisplay Alarabilil

4 7 IBAUD  I:MX)bps  F-46 COM BAUD 0603 bp i-4

2NUMBER I COM NUMBER 01 N

3LENClHO8 COMLENGTHB  N

4PAR.I  I:ON

5PAR-2  OEVN

6sTOPBfTo2

48 I RYA 3:RUN F - 4 8

2RYB O:CST

3 RYC 4:OTQQ

COMSTOPBfT2
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Appendix 8 PID Function :

1. Function

The PID (Proportional, Integral, Differential) control functions can apply to controlling of the
air (water) amount of a fan pump, etc., as well as controlling of pressure within a fixed value.
Set the reference signal according to the frequency setting method or the internal level,
Set the feed-back signal according to the analog voltage input (0 to 5V or 0 to IOV) or analog
current input (4 to 20 mA).

[Wiring Sketch]
Load (Fan Pump, etc.)

0 to l0 V Reference, \\\
Oto5V
4to20mA 5300
or Internal level
0 to 200% t

2. PID Gain

Feed-back Signal (0 to 5 V, 0 to 10 V, 4 to 20 mA)

If the response is not stabilized in a PID control operation, adjust the gains as follows according
to the symptom of the inverter.

* The change of controlled variable is slow even when the target value is changed..
- Increase the P gain.

. The change of controlled variable is fast, but not stable.
- Decrease the P gain.

* It is difficult to make the target value match with the controlled variable.
- Decrease the I gain.

* Both the target value an the controlled variable are not stable. They match after oscillation.
-Increase the I gain.

* The response is slow even when the P’gain is increased.
- Increase the D gain.

. The response is not stabilized due to oscillation even when the P gain is increased.
- Decrease the D gain.
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3. Data Setting Method

(I) Digital operator

Refer to m IA)9 m m m m of the extended funciton
mode contents (pages 7-26 and 7-27).

(2) Remote operator

IF/43II

Setting item Setting range
PID IN-SEL IN The PID LVL set value is assumed as the target value.

OUT 1 The target value depends on the frequency setting method.
PID LVL 0 to 200%
PID P 0 to 5.0
PID I 0 to 15.0
PID D 0t0100.0
PID MODE / MD0 1 Built-in PID control OFF I

MDI An analog current input is used as the feed-back signal.
MD2 An analog voltage input is used as the feed-back signal.
MD3 An analog current input is used as the feed-back signal.

I gain x 10.
MD4 An analog voltage input is used as the feed-back signal.

I gain x IO.

Notes: - If the target v.alue signal is to be entered to an external terminal, the signal
should not be assigned to the terminal used-by  the feed-back signal input. If
assigned, no PID operation is possible.

- The [PID LVL] value (0 to 200%) corresponds to 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].

* If target values are to be entered with current (01-L input), turn on the AT
terminal.
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HITACHI INVERTER

Ll 00 SERIES

INSTRUCTION MANUAL
Single phase input 200V class
Three phase input 200V class
Three phase input 400V class

Tokyo Japan



SAFETY

For die Best Results wide LIOU Series iwener. read dais manual and 811 of lhc warning sign altacbcd
IO he inveflcr carefully before installing and operating il. and follow the itlstruclions exactly. Keep
this t~wwual hatldy for your quick reference.

A safely inrlruction (mcssagc) is given with a hazard alcti symbol and a signal word;
WARNING or CAUTION. Each sipnnl word IUS the following meaning ~hrougbou~ this 111awal.

Read these message and follow these iwlruclions carefully.

lndicales a polenrially hazardous situation which. if not avoided. rau result in
serious injury or dealh

ih CAUl‘ION CAlll‘ION

lndicales a potentially hnzardnus situa[ion which. if nor avoided, cau result in
minor 10 moderate injury. or scriwc dnmagc of product.
The mntlers described under [ .1> CAUl’ION] may. if not avoided. lead IO
serious results depnding  on the SIIIMIIO~. Impor~anr mwers are described
in CAUTION (as well as WARNING). so lx sure lo observe them.

NoTI NOTE: ,No~es indicate ali area or subject of special mcril. emphasizing either
dlc product’s capabililics  or cw~mon errors in operation or mnin~cwmce.

A IlAZAKI)OUS IiICII VOLTAGE

i



PRIXAUTIONS

n WARNING : HAZARD Of: ELECf’RICAL SfIOCK. I>lSCONNECf’ INCOMING
POWER I3EI;ORE WORKING ON TlllS CONTKOL.

A) CAUllON: f’ropcr grmulds. disconnecting dcviccs nrxl other safcry devices and Iheir
localion are 11x responsibility ofrhc userand are not provided by Hitnchi. Lid.

d CAUTION: DANGEROUS VOLTAGE EXISTS UNTIL POWER LIGIi’I‘ IS Ol+.

i
i

i i



-ia

Alarm connection may contain hazardous live voltage c&n when inwrier is disconncctcd.
confirm tha1 incoming power

m CAUTLON
llazardous (main) terminals for any irwrconncction  (motor. contact breaker. filler c(c)
nwst be inaccesiblc in end itrstallalion.

Lb CAUTION

A dwblc pole discouncction dcvicc nrw~ lx fitted IO IIIC irtcoming maim sul~ply chw IO
lhc invcner. Addi~iwally.  a prolcciion dcvicc meeting IEC947.I/IEC947-3  rnus~ be li~ccd
al lhis poinl(prolecrion  tlevicc dafn show irl’pagc S-8)

The nbovc illsII-ucliorls.(ogc(J1cT  with any other rccluirclncu I~ighligh~ctl in Illis

mamd.mus~  he comnlicd wit11 for continued LVD comnliancc.

111



Precautions for EMC (Electra Magnetic Compatibility)

AWAKNING:
This equipment should be inslnlled.  adjusled and serviced hy qualified personnl f;lmiliar with
construction and operation or the equipmenr and the huxds irlvolvcd.  Fnilrlre  11) observe lhic
precaulion could result iIt bodily injury.

I. Power supply to LIUO invertcr
I) Voltnge fluctunlion ?r IO% or less.
2) Voltage unbalnnce Z!I 3% or less.
3) Frequency variation t- 4% or less.
4) Voltage distortion TfID = IO70 or less.

2. Installalioll
I) Use filler &signed for LIOO inverlcr.

3. Wirirlg
I) Sielded wirc(screened cable) is I,cquired fur mo~ur wiling. zmd lc~lgth is less

than 5on1.

4. Enviromncnl condition
When using il filter. keep the following condition.

I) Ambient tempernrure  : -IO to 4O’C
2) flumidity : 20 to Yo % RI1 (110 dew condenccllion)
3) Vibrations : 5.9 tnls’(O.6  G) IO - 55Hz
4) Location : I000 mcler or less altinltle. indoor (no corrosive gas or dul)

iv
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f- 1. SAFETY PRECAUTIONS ‘,

1. I~istallatiot~

,‘!;\ CAUTION

b DC sure IO itls.tall the unit on flame resistant material such as metal. p. 4. I
OLberwise. lbere is a danger of fire.

b Be sure not IO place anydling inflammable in the vicinily. p. 4-l
Otherwise.  there is a danger of fire.

h Be sure not KI ICI the foreigtl mater enter such as CLII wire refute. p. 4-l
spalter from welding. iron refuse. wire. dust. etc.
Othcnvise. there is a danger of fire.

b Ue sure to install iI in a place which can hear the weight according to p 4-1
the specifications in lbe text (4. Installation).
Olberwise.  it may fall and there is a danger of injury.

)T1 Ik sure IO install the unit 011 a perpcndiwlar wall which is 1101 sul!jecl ..'....'... P. 4-l
IO vihralion
O~berwise. il may fall and tberc is a danger of injury.

,$ Ilc swc not KI install and opcratc an invener which is damaged or parIs ..“....... P. 4-I
of which are missing.
Olhewise. lhere is a danger of injury.

/ii Ik sure to install it in a room which is not exposed IO direcl wnligln p. 4-l
arid is well vcnlilntetl. Avoid envirowncnts  which tend to be high it1
lempcralutc.  high in humidity or to have dew ccvxlensnliw. as well as
places will> dust. corrosive gas. explosive gas. inflammable gas.
grinding-flrlitl mist. sah damage. etc.
Otherwise. llwc is n dangel-  of fire.

& Rc sufc 11131 lbe wnll surface is a nonflammable materinl. wch as slecl p. 4-2
phc.



2. Wiring

A “Use GO/7ST Cu wire only” or equivalent.
“Use 75YY (only for OSSLFU) Cu wire or equivnlem”.

A “Open Type Equipment”.
m “A Class 2 circuit wired with Class I wire” or equivalent.
/% “Suitable for use on a circuit capable of delivering not more

than 5,OlXl rms symmetrical amperes. 240 V maximum”.
For models with suffix Nor L.

A “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.

A me sure to ground the unit.
Otherwise. there is B danger of electric shock and/or fire.

A Wiring work shall be carried out by electrical enpertc.

m
Otherwise. there is a danger of electric shock and/or tire.
Implement wiring after checking that the paver supply is off.
II might incur electric shock and/or tire.

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

............ p. 5 -I

............ p. 5-l

.............. p. 5 -I

.............. p. 5-l

p. 5-l

............ p.5I

............ p. 5 -I

... p. 5-l

............ b. 5 -I
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/i’\ CAUTION
Lt\ Make sure’~hnr the input vol~ngc  is:

SingleIll~ree phase 200 10 240 V SO/Go Iiz(Up IO 2.2kW)

Three fh~sc 20(1  IO 240V 5O/GOIlz(Abwc 2.2kW)

Three phase 380 IO 4GO V 50/GOHz

A Be slwc nol lo input a single phase lo a 3 phnsc lype.
O~herwisc.  Ihcre is a danger ol [ire.

A Be we not lo connect AC power supply to lhe oulpur lerminals
NJ. v. W).

,l. 5-2

p. s-2

p. s-2

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

: : i: Note: LI. N: Single ,+ase 200 I” 24flV .SW60  llz
LI. L2. L3: ‘lhm phase 2M) to 24OV SO/M) 117.

Thm Phase MO 1” 46OV  SO/60 llz

fi Fas~etl the screws with the specified hastening torque. Check so Ihat
lhere is nn loosening d screws.
Olhcruicc,  lhcrc is :t danger or fire.

fj Remarks for usine canh leakage circuit breakers in the maius SUQ&Z
Frequency inveners with CE-fikrs (RN-filter) and screened motor
cables have a higher leakage currenl against earth. Especially  in the
momcnc 0r switching on this cat, cau.w uninlenlional lriggerings of
earth leakage circuit breakers. Because of the rectifier on the input
side of the invencr d~cre is the possibility lo smll the swiicbcff
function through amounts or DC-current. The following should be
observed:

Only short lime-invariant and pulse currem-sensifive  earth leakage
circuit breakers with higher rriggcr current should be used.
Orher components should be secured with separate earth leakage
circuit breakers.

EIarth leakage circuit breakers in Iront or an invertcr are not an
absolure prolcclion against direct touching.

fi Be sure lo set Ihe rust(s) (the same phase as the main power supply)
in lhe operaticw circuit.
Otherwise. there is a danger d fire.

fi As for motor Icads, earth leakage breakers and eleclromagnctic
COIIIRCIO~S. be sure IO we [he equivalent one% with the specified
capacily (ralcd).

p. s-2

..,. p. 5-2

p. 5-2

Olherwise. thcrc is a danger of lire.
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3. Contml and operation

,,I , \V/\KNIN(;

~fi Ue sure 10 [urn on lhc input power supply after closing the frocll case.
While being energized, be sure lwl to tqxn lhc Crwl case.
Otherwise, dwc is a danger ol elecrric shock.

& Be sure wl 10 opcmte the swilchcs wilh wcl hands.
Otherwise. there is a danger of elcc(ric shock.

n While the inverter is energized. be sure INN to IOLIC~ the invcncr
terminals even during stoppage.
Orherwise, [here is a danger of electric shock.

m II the retry mode is selected. it may suddenly retart during the trip
stop. Be sure no1 lo approach Ihe mnchiw  (Be sure ICI design the
machine so that personnel safety will be secured CYCI~ iT it reswr~~)
Odlerwise. there is a danger of injury.

AEven ilthe power supply is cut for a shorl period of time. it may restart
operation after the power wpply is recweretl if the operarion
command is given. If it may incur danger to personnel. bc sure w
make a circuit so Ihat it will not rcs~~~ aflcr l~~~wcr rccwcry.
CMerwi.sc. there is a danger of injury.

A The Stop Key is elfeclive only wheel IIIC lunclion is sel. De .wre to
prepare the Key separately from (he emergency stop.
Otherwise. there is a danger of injury.

/iJ Ah the operation command is giveu. 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.

41 UC sure not to touch the inside of IIIC cnergixd invet,ter or lo put a bar
inlo il.
Odierwise,  there is a danger of electric shock and/or fire.

&J When the power is turned on when the running command is on. the
motor starts rotalion and it is dangerous. I3efore turning the power on,
confirm that the running command is not on.

A When the Slop key function is ineCCeclivc. pressing the Stop key does
nor cawel  the stop nod trip.
Be sure to provide an enwgency stop switch separalely. Whw the
operation command destination is a digital opcmttrr. this selecliotl es
ineCL33ivc.

II. 6. I

I’. 6. I

p. 6-l

1’. 6. I

p. 6. I

p. 6. I
p. 7-12

1’. 6. I

p. 7-4

p. X-27
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L!?\ C A U T I O N

A Cooling lim will have high iemperalure. p. 6.2
De sure no1 IO touch them.
Olherwisc. lhere is a danger of getting hwncd.

A how lo high speed operation of the inverter can be easily .%I. F&e sore D. 6-2
IO ofnxale it ah checking the tolerance of the molar and machine.
Otherwise. there is a danger of injury.

A’ If a motor is operated 81 a frequency higher thatl standard selling . p. 6-2
value(SOHz/6OHz),bc sure 10 check the speeds  of lhe molar and the
machine with each mnnufac~urer. sod after gelling their co11senL
operate them.
Otherwise, there is a danger of machine breakage.

A\ Check the following before and during the test run.
Otherwise. there is a danger of uwhinc breakage.

* Was the short-cut bar between + I and + removed?
. Was the direction of the motor ctrwx~?
- Was lhe invencr tripped during accclerariw or deceleration?
+ Were lhe rpm and frequency meter correct?
. Were where any abnormal motor vihralions 01 noise’?

p. 6-4

4. Maintenance, inspection and part replacement

/ii ;, WARNING

m Af~cr a lapse of more 1ha11  5 minutes after turning offlhc input power p. I I-l
supply. perform the maiuteuance and itlspeclion.
Olherwise. where is a danger of electric chock.

n Make sure that only qualified persons will perform mninlennnce. .._..._._.. p. I I I
inspclion  and parl replacement. (f3efwe starling the work. remove
metallic objects from your person (wrisrwalch.  bracelcr. etc.)
(ISe wrc lo use lools proteclcd wilh insulnlion.)
Olherwise. there is a danger ofclec~~ic shock wtllor injury.

/:I:\ WARNING

A When removing connectors. never pull the wires. (Wires for cooling _....__.... p. II-1
fan and logic p.c.hoartl)
Otherwise, thcrc is a datlger of fire due 10 wire breakage and/or injury.
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m Never modify lhc onil.
Otherwise, there is a danger of electric shock and/or injury.

;r\ CAUTION

/31 Wilhstand  voltage lesti rnd Insulation resistance tests (megger t&c) are
executed belore the units are shipped, so lhat there is no need lo conduct these
lests before operalion.

/JJ Do not attach or remove wiring or connectors when power is applied. Also, do
not check signals during operation.

m Do not stop operation by switching off the electromagnetic contactors on the
primary or secondary sides of the inverter.

When there has been an inslantaneous power railwe. and if an operation instruclion
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 coNnc&w  (Mgo) on Ihe pwer supply side, so thn~ the circuit does
noI allow automatic rcslalling after the power supply recovers. IC the optional remole
operator is used and the rerry function has been selected. this will also cause
au(omatic lestarting when an opera~iw instruction has been input. so please be
careful.

I I
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,jj CAUTION

A\ Do ml inserl leading power fuclor capacilurs  or surge nbsnriws belween lhe
oulpul lerminais  nf the inverler and the molar.

/!b Be sure lo ground the grounding terminal, @

/jJ When inspecling  the unit, after turning the power supply off be sure lo wail
Sminules before opening the cover.

Rl MOTOR ‘Ti<RhllNAL  SURGE VOLTAGE SUPI’RI~SION FILTER
(FOR THE 400 V CLASS)

in a syste~n using an inverter of the vohage conwol PWM system. a surge voltage
caused by Ihe cable constanrs such as the cable length (especially when lhe distance
belween rhe ~notor and invener is IO m or more) and cabling method may occur a~
the motor lerminnl.

A dedicated Filter of the 400 V class for sul~Pressirlg  this surge voltage is available.
Please order one.

A I’KOTECTIO~  AGAINST NOISE INTl3~FEi~liNCi: FROM INVERTER

The invener uses many semiconductor switching elcmcn~s  such as transistors a!ld

IGUTs. Thus. a radio set or measuring insirumeul  Icrcntcd  near the inverler is

wsccpGble  to noise interference.

I‘0 protect lhc inslnunenls  from erw~eouc  opcrnlion dw to noicc interference.  they
should be insrnllcd well apart from 11x ioverler.  It is also crfcctive to shield IIK

whole inverler  structure.

Addition of an EMI l7lk.r on lhe inpul side of Ihe illverler also reduces lhe cffecl of
noise hn commercial power line on exkrnnl  devices.

Note liw external disprsion or noise Drool Ihe pouw line can be minimized by

connecling  an EMI filter oo the primary side or invcrter.
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/o, CAUTION

a IWFECTS OF DISTRIIILJTOR  LINES ON INVERTERS

In the cases below involving a general-purpose invener. a large peak curre~lt llows on
the power supply side, sometimes destroying the convener module. Where such
silualions are foreseen. or the paired equipment nwst be IGghly relinble. inslall 211 AC
reactor between the power supply and the inverter.

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

(UI The power wpply copncicy  is at Icast IO ~imcs gren~er  [hn~l 111~ iuvcwr c:lp;lcily
(amI the power supply cnpacicy. 500 kVA or more).

(C) Abrupt power supply chaqes are expected.

Examples:

(I) Several inverters are interconnected with a short bus.

(2) A thyristor converter and an inverter are interconnected wirh n shon bus.

(3) An ins\alletl phase advance capaciwr opens and closes.

In cases (A). (U) or(C). we rccorrlmcnd inslalling 2x1 AC rencwr ol3% (in 3 wllnge
drop at raled current) with respect 10 lhc supply voltage on lhe power supply side.

h When occurring an EEPROM error ( n), be sure IO conlirn~ the selling
value again.

AJ When selling I) co111act lo the forward or reverse commhl ([FWj,[RVl
lemlinnl), the inverter starts nulonratically. Do not se1 lo II co111nct  williwt a
purp”se.

I-X



2. INSl’lX3lON UPON UNPACKING -J

HITACHI
MODEL : LIOO - OMHFE

,...,:i ::

HP/kW : I12 10.4
Illpul/Enlrcr: 50.60117. v I I’ll A

50.6u117.  3 x 0 - 4 6 0  v  3r%  2 . 6  _ _A

wuL/Sodc: I-36011~ 380-460 V 3r11 1.5. A

MlTNu 7hITI234,S70001-- L)a1c:9706

Ilirachi,Lkl. MAl)E IN lnPnN NEI6452-9~__

2 - l



3 - l
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( 4. INSI-ALIATION

,i, i , CAUTION

A~1 Be sure In inslall the mil 01, flame rcsis1:w Innlet-inl such as nvz1al.
Oihcwirc. d~erc is a danger or fil~e.

i!; He sure not 10 place anylhillg inflammable it1 lhe vicinily.
O~hcrwisc. lhcrc is a danger of fire.

ii Be sure not 10 let the foreign maimer en~cr swzh  as WI wire refuse. spauer prom
welding. iron refuse. wire, dust. e1c.
Olhcrwise. Ihere is a danger of fire.

& Be sure IO intlall i1 in a place which can bear lhe weight according IO the
specifications ill the ICXL (4. Installariw).
Otherwise. it may fall and lhere is a danger ol injury.

A Be sure 10 ins1311 lhe wil on a pcrpentlictllar  wall which is nol subjccl lo vibmlion.
Olherwise. i1 may rail and there is a danger or injury.

,‘/j Ik wrc 10 install the unit with opening the Tlout cast rind tigh1cn  [he mounting screw
hoh.O~hcrwisc.ir may Call and ~hel-e is a dnngcr of injury.

,“j UC wrc WI to install and operate an iwcrlcr which is damngctl or pans of which are
missing.
Othewisc. lhcrc is a danger 0r injury.

:‘I; He cttrc IO install it in a room H,llicIi is INN exl~~scd 10 direct sunlight and is well
veutilnced. Avoid environments which teul IO be high in ~ernpera~~re. high in
humidiry or IO have dew condensation. ns well as places will, tlus~.  corrosive gas.
explwivc gn. inllnmmablc gas. grirltlipfluid mic1. sali dnllqzc. eic.
Olhcrwisc. 1he1,e is a danger d fi1.c.

4-l





5. WIKING
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dl Make sure ihar the input vohnge is:
Singlefl‘hrcc  phase 200 10 240 V 50/6U Ilz(lJp 10 2.2kW)

Three phase 200 lo 24UV 5U/GOllz(Ahore 2.2kW)

Three phase 380 10 4GU v SO/60 117.

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

h lhtcn the screws with the specified lastcning lorqtte. Check so that lherc is no
loosening of screws.
Otherwise. there is a danger of fire.

hRemarks for usiae ewh leakage circuir breakcrs in the mains suoolv:

Frequency inverters with CE-filters (RFI-filler) and screened motor cables have a
higher leakage current against earth. Especially in the momem ol switching on this
can cause unimentional  triggerings of earth lcakngc circuit breakers. IGxn~~sc  111 the
rectifier on the input side oC the iwerwr iherc is the pnssibilily  10 stall the swilch-off
funcfion through amowls of DC-current. The following should be observed:

Only shortlime-invarinm  and pulse cun-em-sensitive earth lcnkage circuil breakers
with bigher trigger currem slwuld be used.
Other comp&cnts  should be scctwetl  with separate cartb lenkngc circuit bukers.

Earth leakage circuit breakers in Tronl  or au iwerler  arc no1 an absolucc  prowcrion
against dirccl toucliitlg.

\ Ue sure lo set the rukew (the same pbnsc as the maill power supply)
in the operation circuit.
Otherwise. there is a danger d lire.

1 As ftrr molar Icatls. earth leakage brcakcrs and clccrromngucric cwGuors. hc sure 1u
use Ibe equivalent ones with Ihe specified capacity (rated).
Otherwise, there is a danger of fire.

1 Double pole discomlection device must Ix: fi~tetl IO the iwoming  mains supply close
lo the invcttcr. And prohxli<ru dcvicc mccliug lECY47- lllECY47-3  musl bc lilted at
this point.

5.2
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Conlrol  circuit lerminals
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NOTE I: When changing the power supply or the motor be~wctx  the inverter and commer-
cial power. bc swc to install mcchnnically  inrcrlockctl swilches Mgl and Mg2.

NOTE 2: lns~~ll an earth lcakagc breaker at the input oTlhe invener. (Selecl an ear111
leakage breaker whose sensitive currem level is raised in high frequency range.)
Wheu lhe cable between the inverter and motor is more than IO m long, the
lhermal relay may malfunction due to high-frequency waves. To prevenl this.
incrall an AC reactor on the output side of the invcrtcr or use a currem sensor
rather lhan a thermal relay.

NOTE 3: Be sure Ihat the specilied grounding is carried out. Be sure IO separate the unit’s
grounding pole Tram whose of other heavy electric machinery. and avoid using
common grounding poles.

If multiple inverlers are used, make sure III~I rhc grounding connections do not
create a loop.

NOTE 4: When a rrequency arrival signal is used, he sure IO itlslall a surge nhsorhing diode
in parallel with the relay. Otherwise. the surge voltage crenbxl when lhe relay
goes ON or OFF may damage the AK oocpu~ circuit.

s-s



NOTE 6:

NOTE 7:

NOTE 8:

NOTE9:

NOTEIU:

When the rrequency setting signal is iurned ou aud off with n CDIII~CI. we n rclny
which will not cause contact malrunctions. even with the extremely weak currcnrs
and voltages. such as crossbar twin COIII~C~S. etc.

Use relays which do nut have comacl defects al 24 V DC. 3 mA for IIIC other
terminals.

Main circuit power  line
I Iti ILI. L2. LJ(N). U(‘I‘I ). VCT2) and W(T3). +I. +. -, etc.)

I Right angle

Do not short circuit the uminals I’24 and L,II.OI.FM by mistake.
‘l‘he c011IroI power sllpply may cause a failure.
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Parr dcscriplion Function

AC MClm for This pm is used when lbc unbalance voltage  ratio is 3%
improving or mm and power supply is 500 kVA or rnorc. and there
the power factor is a rapid change in the power  supply.
(ALI- 013) 11 also improves the power factor.

Radio noise filter Using lhc invcncr may cause noise on the peripheral
mro phase R.EIOI, equipment through the power lines.
(XL-A) This pan reduces noise.

EMI !-rlter for This pan rcduccs  common noise generated between
invcncr the power supply and lhe ground.  as well as normal noise.
(FFLIOO-0 0) Put it in Ihe primary side of invcner.

NOTE I

DC reactor This pan improves the power factor.

(DCL-O-00)

Radio noise filler This pan rcdu~cs  noise generated a.I the output of
mm phrv runa, the invcncr.
(ZCL-A) (II is possible to use for both input and outpur.)

AC rcaclor  for Running maws with the invcrtcr generates  vibration
prevenring  lhcrmal greater Lhan  Ihat with commercial power  supply.
relay mahfunclion This pan installed between  the invcncr and nwtor reduces
and reducing rorquc ripple.
vibration When the cable bcrween  the invcncr and moler is too
:ACL-L- 00, long. thrs pan also prevents the thernwl  relay from
(ACL-H- 00; malfunctioning.

NOTE 1: FFLIOO series filter is required for EMC directive(Europe).C-TICK(Australia)
but others are not for this purpose.
Reactor and others of the above mbl’e except EMI filter are for general use for
noise reduction.
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5.3 Terminal
(1) Terminal dimensions

Main circuiCtenninal

Ground Terminal

Main circuit terminal

S-IO



(3)Control circuit

NOTE 1: UP: Prevention function of restart upon power on.
NOTE 2: The reset terminal can not be changed from “a contact” (NO) to “b contact” (NC)
NOTE 3: See page 7- 14.
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6. OI’ERATION -I

6.1 ridore Slnrling Operation

Prior IO lhc lest run. cheek the hollowing.

,$ WARNING

/j\ Be swe 10 lurn on lhe input power supply after cloning the Tronl  case. While being
energized. be sore WI IO open the front case.
O~hetwise.  there is a danger oTelectric shock.

ABe sure non IO operate the switches with wet hands.
Otherwise. there is a danger of electric shock.

n While the iweller is energixd.  be sore not IO IOL~CI~ the.inverter lemimls even during
S!Opptlge.
Otherwise. there is a danger of electric shock.

/$, If the retry owde is selected, it ~nay suddenly reslml during ihe trip slop. Be sure no1
IO approach the machine. (Be sore IO design Ihe machime so lhnl personnel safely will
be secured even if ir restans.)
Otherwise. there is a danger of iojury.

A\ Even if the power supply is cut for a short  period or time. it my restart operation
after the power supply is recovered if the opera[iw  command is given. II it may incur
danger 10 peisonnel.  be sure to make a circuil so lhal il will not reslart after power
recovery.
Otherwise.  there is a danger of injury.

(I\ l‘hc Slop Key is efrecrive only when the fonclion is sel. Be sure 10 prepare lhe Key
sepnralely from the emergency stop.
Otherwise. there is a danger of injury.

h Afler rhe operation command is given. if the alarm reset is conducted. il will restart
suddenly. Be sure to set the alarm reset after checking the operation command is err.
Olherwise.  there is a danger of injury.

&J Be sure no1 to IOUCII the inside of IIK cnergixd invcrler or lo put a bar inlo il.
Otherwise. there is a danger of eleclric shock and/w firc.



i

(I) Make sure that the power lines (input power supply LI(LI). L2 and L3(N), nod wtlwl
lertninals. U(TI). V(T2) and W(T3) are connecled correctly.

(2) Make sure that tberc are 110 mistakes in the signal line comections

(3) Make sore that the grou~ld  ter~oinnl (0) is grounded.

(4) Make sore that tenGals o~hcr than those specified are not grounded

(5) Make sol-e {liar the invertcr is illstalled vertically on a wall, and a noc~lla~n~~~nble  warcrinl
such as a steel plate is used as a mounting surface.

(6) Make sore that there are no shon-circuits  caused by away pieces ol wire. solderless
terminals or other objects left front wiring work. Also, make swe that no tools have
been left behind.

(7) Make sure that the output wires are no, short&wiled or grounded.

(R) Make sore that there are no loose screws or terminals.

(9) Make sure that the n~aximum rrcquency setting malchcs the macbinc rpecilica~ions

(I 0) Wid, the l’ron~ cast opened. do 1101 operate the inverter. Make swc hat the rront case
is completely closed and locked with the screw before operating IIIC iwericr.

Never I~I willisland voltage ICSIS. &cause this invcrter has die surge ahsorbcr
between lbe Inain circuil terminal and the gwund.

h-2



Operaring with digital operator:
To set frequency. run and SLOP is used hy digital operalor
Frequency  setting: Potcntiotneter on the digital operalor
Run and stop: key pad on lhc digital operator





7. FUNCTION OF CONTROL CIRCUIT TERMINAL >

7.1 Llll of Control Circuit Terminals

SWR Contact (close):
Reverse run (open): Stop

Both comacts SWFand SWR are close-stop.

When thcmisbx is connecred with this mminal.thc rhcmal protection can be used.



When “N.C. used. switch the comaa setting
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7.2 Function Conlents  of Monitor Terminal

I

Terminal name: Monitor tetmfnaf  [FM]
(Analog, digital)

Function No.
to he set

Function contents

Monitor output  frequency signal or the
current of the invertcr  is output from the
control circuit terminal.
Monitor  output current signal is output as an
analog signal only.

I. Select Frequency Monitor(AnaloglDigital)
or Current Monitor by L(Luu

(I) Analog Frequency Monitor Signal
The meter ourputs  duty cycle in propor-
tion to the output frequency with full scale
at the maximum frequency.

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 m(analog
meter adjustment).

3. In the case of digital frquency  monitor,
it is able to convert the scale byb186)

NOTE: The converted value of digital
frequency monitor is limited IO about
3.6 kHz.

0 10 IO”
ImA

T = 4 ms (constant)

NOTE: This is a dedicated indicator, so that
it cannot bc used as a line speed
signal.
Indication accuracy after adjust-
ment: About ~3% (The accuracy of
some meters may exceed this value.)

Accuracy of output currenr  monifor

,ccuracy : * 20%
(2) Digital Frequency Monitor Signal (A half base frequency or higher)

Pulse train of a frqucncy which is con- he indication value may exceed this accuracy by
verted the output frequency is output. re load current condition. :
(The convert value is setting bm .) ise the moving Iron type ammeter for the precise
The dutv is about 50%. n-rent measurement.

5 4 n4 f

SiiF?

IO\
L F?A I

Output frequency

0 0

(3) Analog Current Monitor Signal
The duty cycle in proportion  to the output
current with full scale at 200% of the
rated current of the inverter.
Specification of analog meter follows the
analog frequency monitor specifications.

Setting contents 1

Circuit for FM signal monitor for
process control (just only for monitor)

1



7.3 Function Contents of Intelligent Input Terminals

Terminal name: Forward running/stop Function No.
terminal [FW] to be set

[Function1
I

A WARNING

. When the nmning commtid  is inpwed
via the terminal [FW).  the terminal ex-
ecutes the forward running command

When the power is turned  on when the
running command is on, the motor stans
roration and it is dangerous. Before
tuminr!  the oower on. confirm that Ihe

or stop command.

Terminal wring method

runnini coimand  is not on.

I slans.
Set the valum (0 Ihe m.thcn

this terminal is available.

Terminal name: Reverse running/stop Function No. m ram
terminal [RV] to be set flozl

Function content II -:I\ WARNING

. When the rumiing command  is inputted When the power is turned on when rhe

via the terminal [RV]. the terminal cx- running command is on, the motor srarts

ecutes  the reverse  running command or
rotation and it is dangerous. Before

stop command.
turning the power on, confirm rhat  the
running command is not on.

Terminal setting method

. When the running command is inputted via
the forward running terminal [Fwl and
reverse running terminal [RVI at the same
rime. the running command emers  a stare
which is the same as stop.

II . Note that when rhe [RVI terminal is set IO
’ NC. contact ‘, the running automatically
starts.

* Set the valum 10 thm .then
this terminal is available.
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Terminal name: Multistage speed Function No. m to K?j,m]
WV, [CF21, ICFJI, ICF41 to be set m tom

F u n c t i o n ] Example of the input terminal connection

- When [CFl]. fCF2). fCF3l.  and [CF4] are lx=4 cF3 cF2 CFI
selected as intelligent input terminals,
Multispeed I to Multispeed I5 can be set.
When the frquency  command from the
normal operator (or terminal) is combined
with them. up to 16 stages of running are
available. Setting of multispeed

. When the control terminal is set at each
speed by the switch, the numerical value
displayed at m indicates the output
frequency at the time of each multispeed.
Set the speed as shown below.

(I) Turn the running command off.

(2) Turn each switch on and set it to
Multispeed n. Display the data section of
[F.

(3) Set an optional output frequency by
pressing the @ and @) keys.

(4) Press the@key once so as to store the

set frequency. If this occurs. m indi-
cates the output frequency of Multispeed n.

(5) Press the f@+ key once. (Confirm that the
indication is the same as the set frequency.)

(6) When the operations in (I) to (4) are
. Multispeed 0 is set by the frequency

repeated. the frequency of Multispeed n can
be se!.  It can be set also by one of m

command of IAlOl/selection.

toccm

Terminal setting method

the @ key every time and then set the



SWF

SWR

[Example for &stage multispeed]
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Terminal name: Analog input command Function No. m lo lTKi5J
[ATI IO be set rp;roT1

Function]

. When the terminal [AT] is turned on, it is
possible to set the OUIPUI frequency by
current input signal (DC4-20mA) at
Iw-IL1.

Function switching method

While the switch between the terminals [AT]
and [P24] is on. it is possible IO set the
ourput  frequency by the current input signal
aI [OI]-IL].
When the terminal is turned off. the voltage
input signal at IO]-IL] is available.

Terminal setting method

Digital operator

Set the set value m in one of the
input tcrminals~ tom

I Precautioni

If there is no setting for [AT] at the input
intelligent Iemkul. the sum of both analog
input value is outputted.
When selecting one of analog input value
(current or voltage), make sure that the
[AT] is allocated to the input intelligent
terminal.

Be sure to set the valum ION,
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Terminal name: Second stage acceleration Function No. !ZZEEl~OKZEl.
1 to be set m.m  .m\ and deceleration [ZCH

Function content 1 2 stage acceleration and deceleration time
setting method

. When the terminal [2CH] is turned on, the
equipment can be accelerated or deceler-
ated (acceleration time 2. deceleration
time 2) by the 2 stage acceleration and
deceleration time.

Function switchine  method 1

While the switch between the set terminals
[2CH] and [p24] is on, the equipment
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 I, deceleration time I).

1 I ,

When [2CH] is allocated to the terminal 3

Terminal setting method

.Di;;;;gl&!

L

Use m (acceleration time 2) and m
(deceleration time 2) to set the 2 stage accel-
eration and deceleration time (acceleration rim
2. deceleration time 2).

ON *me

Precautions]

Running
command

Settingm tom enable to switch by
this terminal.

,
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Terminal name: Free run stop [FRS] Function No. m tom
IO be set [b1031 Ib, m tom14

Function contenl
IITerminal setting method 1

. When the terminal [FRS] is turned on, the
inverter stops output and the mo!or enters
rhe free run stare.

1 Function switching method 1

. While the switch between the set terminals
IFRSI and [I’241 is on. the quipment
ooerates the FRS ooeration.

When [FRS] is allocared IO the terminal 3

NOTE: When. b contact * is to be used.
switch the contact setting by
[Cl~Om-iF
The contacr setting cannot be
switched only by selecting FRS by
switching m to m.

Set the ser value m in one of the
input terminals m to m

Whenlb]is selm.0 frequency slat-t
after resetrink [FRS].

Whem is set m, restart from the
frquency.which  is picked up from the free
running motor
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Terminal name: External trip [EXT) Function No. IC IO ICI
to be set

L

(Function Function switching method

. When the terminal [EXT] is turned on. the When the switch between the set terminals
inverter enters the trip state by an indica-
tion ofm and stops output.

[EXT] and IF’241  is turned on. the equipment
enters the trip state.

Terminal setting method
Even when the switch is turned off, the trip
state will not be canceled. Reset the equipmel
or turn the power off and on again to cancel

When [EXTJ is allocated to the terminal 3
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Function contem

. If the running command is set when powe
is turned on, the inverter starts running
immediately after it is activated. The USI
funcrion prevents it so that the invcner
will not execute sudden running.

. To resew an alarm and restart running. run
Ihe running command off or perform a

resel operation by the terminal IRS] or rhc
@ k e y .
Refer IO the lime charl indicated below.

Terminal name: Prevention function of restart Function No. l-ClTilt0m’

upon power on [USP] to be ser

Termmat setnng method

Digital opcraror

Set the value m in one of the input
terminals Icil to ICI]

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 sta[e (m“SP
When (USP] is allocated IO the terminal 3

1 Precautions ]

Note that when a USP error occurs and ic i:
canceled by resetting in the star&that rhe
running command from rhe terminal is
inputted. Ihe invencr restarts running imme

diately.
Even when the trip state is canceled by
turning the terminal IRS] on and off after
an under voltage protection ( m )
occurs, this function will be performed.
When fhe running command is inpurled
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.
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Terminal name: Reset [IIS1 Function No.
to be set

[r-am torm~)1
Function content

. The trip content can be canceled

Terminal setting method

Di;;;;I;l~j
Function switchine method 1

. When the switch between the set terminals
[RS] and [P241 is turned on and off, the
equipment executes the reset operation.

, I

/‘h, WARNING 1

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.

. When the control terminal IRS] is kept on
continuously for more than 4 seconds
before using it, the display of the remote
operator becomes R-ERROR COMM<?>
(the display of the digital opxuor [OPE-II is
a ). 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 (RSI 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 IRS]
terminal. The terminal cannot be used in
the’ N.C. contact ‘state.

. Even when the power is turned off or on.
the funCtion  of the terminal is the same as
that of the reset terminal.

IZmsmin.
---*.-

[RSItemtiaal h

About 30 mr.. -

. The @. key on the inverter is available for

a few second after reset signal coming with
the remote operator connected.

. When the [RS] is turned on while the motor
is running .the motor will be free running.
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( Terminal name: Jogging [JG] Funct ion  No.  k?-r
to be SCI m

Function content

* When the terminal [JG] is turned on and
the run command is issued .the invener
perform the jogging operation.

Function switching method

. While the switch between the set terminals
[JG] and [P24] is on. the equipment
operates the JG opcrarion.

at jogging operation is se1

. Set the value Iterminal mode) in fhe
(AI(Run command)

. Since jogging is a direct input operation,
set the jogging frequency (Ao 5 Hz
or less to prevent tripping,

When [JG] is allocarednal 3

Terminal setting method

NOTE: No jogging operation is performed
when the set value of jogging
frcquency[is smaller than
rhe stati frequency b 8 .or theI
value is 0 Hz.

Precautions

. Be sure IO stop the motor when swirching
this function[JG]  for cenain operarion.

7-13



I Terminal name: PTC [PTC] Function No. rJTJ
7

Functidn content

. When the registance value of the thermis-
tor connected with this terminal is more
than 3 k ohm + IO%.the equipment
operates the trip operation(Cut  off the
output and indicates the trip status

IE 351) .
Use this function to protect the motor
driven by this equipment.
(Thermal protection)

Terminal setting method

Digital operator
Set the set valuer in the input
t e r m i n a l  m

SOTE:  This function is assigned to rhc input
terminal 5 only.
If this function is assigned without
connection the thermistorSthe
equipment operates the trip operation.
Be sure the thermistor is connected
with the terminal 5,and  then restan
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Terminal name: Terminal software lock [ST] Function No.
to be set

Function conten, Function switching method (

. When the terminal ISFT] is turned on, Ihe
data of all the functions except the output
frequency is locked. When the data is
locked. no data can be changed.

When the switch between the set terminals
[SFT] and [P24] is turned on, the equipment
enters the software lock state.

Terminal setting method

When [SFIJ is allocatedwinal 3

Recautions  I

* When the [SRI terminal is turned on, only
the ou~pu! frequency can be changed.

. Software lock can be made possible also for
the output frequency by m
Sofware lock,by the operator is also possi-
ble without [he [SFT] terminal being used.
!Ibl)
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7.4 Function Contents of Intelligent Output Terminals
(Initial setting is “N.O. contact” state)

’ Terminal name: Frequency arrival signal [FAlY [FA2] Function No. m1.m
IO be set cFi21m-q

L

! Function content Terminal setting method

. When [FAl]/[FA2] is se1ecte.d  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
sxecuwd.Select  the output method by
m.m.  Set an optionally set
frequency by m (setting at the time . At the time of acceleration, an output signn

of acceleration) or m (setting at the at a frequency between the set frequency

time of deceleration). 0.5 Hz to + I .5 Hz is turned on.
. At the time of deceleration, an output sign;

Connection example of output terminal at a frequency between the set frequency
+ 0.5 Hz to - I .5 Hz is turned on.

NOTE: The delay time of the output signal is
60 ms generally.

: : : Tim Tit

FAI FAZ
signal signal

60mr M)M bomr

At the time of constant speed arrival 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] Function No. Elzl.m
10 he set

Function1 Terminal setting method

. When [RUN] is selected as an intelligent
output terminal. the invcncr outputs a
RUN signal when the motor is driven.

]
Connection example of output terminal.

op”  collcclol  oulpll
. RUN signal is outputted simultaneously

when a frequency is outputted.

JO rnA ma.
DC 27 v Inax

Fib ,RV,

m
set VIIYC

InYcncr  o”,p”l
fWqW”Cy

R”tG 1 ON a



Terminal name: Overload advance notice Function No.
\

signal [OL] to be set

Function content Terminal setting method

. When an output current more than the set
current flows. the terminal outputs a
signal.

]
Set the set value m in the output

Connection example ofoutput  terminal
[T[

A value of 100%  is set hy initinli7xion. To
change the level. change ~/~1overlosd
level).
The accuracy of this level is same as the
function of the output current monitor.

(See 7-3)
oc 27 ” mar

C”TC”

!

4
m

s.2 “4°C

:

OL



Terminal name:Deviation  signal al PID
control [OD]

Function No.
to be XI

Function content 1

* 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

Terminal settine method 1

Precautions, 1

The  difference value is set 3% by initialiw-
[ion. To change this value. change=

(deviation level).



’ Terminal name: Alam terminal
[ALIk

Function No. FT-lTl.Icl
to be set

Function content [PrecaulionsI

. When an alarm occurs. the function . When the alarm output is set to N.C.. a tim
outputs an alarm signal from the output delay occurs until the contact is closed

terminal which is assigned to the when the power is turned on. Therefore.

intelligent output termnal(Opcn collector
when the alarm contact output is to be usec
set a delay of about 2 seconds when the

Terminal setting method
power is turned on.

. This terminal is an open collector output.
so the electric specification of [AL] is
different from the contact output terminal

. See the description of [ALI].[ALZI-[ALO],

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 3GOms)  from the fault alam
output.
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7.5 Function Contents of Alarm Teminals

Terminal name: Alarm terminal
[ALl,  ALZ-AM]

Funct ion  No.  m
to be set

Function content

. When an alarm occurs. the function
outputs an alarm signal from the terminal:
[AU)]. [ALI]. and [AL21 via the c con-
tact. If this occurs. the operator displays
the alstm content.

Terminal setting method

Digital operator

. ‘N.O. contact’ or ‘N.C. contact’ can
be selected by m
The initialization is ‘N.C. contact ‘.

Contact specification

1 Precautions)

Holdine  of an aI-
When an alarm signal is outputted.  the
alarm content will be stored even if the
input power is turned off. Therefore. by
turning the power on again, the content ca
be confirmed.  However, when the input
power is turned off, the alarm 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 alarm contact output is set to
N.C., a time 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.

Maximum Minimum
AC 25OV. 2SA (load R) 0.2A (cos 0 S.4) AC 100 V. IOmA
DC 30 Vm. 3.OA (load R) 0.7A (cos 0 =O.4) DCSV, lOOmA

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 m.

WN.C. C.mIYI ,.I thr urn Of ini,ialiu,ion) w N.O. cmmcl
When  UI hrm oxufs Lhing rrmyl nmning
a pwcr is rumed o,, m rlrn p3w-a is l”md on



( 8. OPERATION OF THE DIGITAL OPERATOR -I

8.1 Name of Keys STOP/RESET key POWER Lamp

Monivx (LED display)
This key is used for stopping the rnol~r Or Power lamp of conuol
resctling cmxs.

This display shows frequency. mMm (When either operator  or terminal  is selcetcd
current. LX voltage.  nwtor  dircclion. this key works. If the extension function i:
and paramewrs.

R U N  lamp
This lamp is umning on while
the invener  is nmning
or the run command ir active.

PRG Lamp
This lamp is tumning  on while
lhc parameter are setting.

RUN key
This key is used for sting.
(When terminal run is selected.
this key dots not work and
hc lamp is wmning  off.
The lamp is turning  on while
the key is avilablc.)

FUNC (Function) key
This key is used  for setting up
data and parameters.

Up key. Down key
These keys are used 10
change  data and
pZ,ZXl?KWS.

Hz or A lamp is rumning
on during displaying
frquency M c”rIzn!.

Potentiometer
This polentiomeV3 set.5  Lhc

while the paentiomcwr
is availahlc.)

STR key
When pressing this key
after setting data and
pammcler.Lhey  arc
mcmotized.

8.2 Operation Procedure (Example for the digital operator.)



8.3 Key Description

IFunction key] This key allows the chang from paramerer area IO daw area and
extended function entrance alremarely.

When each time the key is pressed, the display changes as follows.

NOTE: After the data is changed.
be sure to press the
k e y .

@@ [Up key. Down key1 .These keys change rhe values of data, and parameters.

c3 [RUN key]. . ‘Illhis key SW therun.

ThesetvalueoflF]IJ Y determines forward mn or reverse run.

[STOP/RESET key] This key stops the run.
When a trip occurs. this key becomes the reset key,
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a.4 Initialization List of Digital Operator
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I ~1 I I but one
P~FY NNC key
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V-Cain
MLtr”g

l-

0.5

a-a



r&r
PID
28
-29
-Jo

31

52

33

-yR
34

-35

cond
-G-

3i

-36

39

z-

-

xi-

-z-

A73

AT‘

A75

Ai
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S-12



py1(cI
6

-
7

-
8

9

10
seuina

hdition or
le,rni”al6

ltpyt
II

-
12

-
13

-

*t c21 l-

c22

C23

P

t

P

P
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c

!

e

rmir
T

I

I
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( 9. PROTECTIVE FUNCTIONS -I

The LIOO series invcrters trip by protective functions ag’ainst overcummt. overvoltage, and
undervoltage which protect tIik invencr. If the protective functions are engaged, the output
is shut down, motor runs free and holds that condition until it is reset.

,“W”,S I Disv
rhon circuited. the motor is locked I-Constam weed

-. - ---.-. -. -

b 0 7 1
-81 Acceleration

k 0 3 14 the when

us volmge exceeds a cc&n level due 10
~ICCLIO” regenerative energy from the momr.lhis  pro!aion engages and

he outpul  of the invcncr is cut off.
PROM When tic mcmo~ buih in has problems due to noise or

GE,)
eacessivc  temperarurc risuhis prolccrion engages and the outpur
of the invcncr is cut off. b. 0 8 1

dewoluge
lcction

A deucase  of DC bus voltage of an invcncr results in improper
function of rhc control circuit. II also generaes  Ihc motor hea
and causes low torque. Output is cut off when Ihe DC bus tE 0 9 1
vaIlage  goes down 10 less than a certain level.

U error1 Malfunctron  o r  abnomxaliry o n  buih-in C P U  md the output  of‘&
mvencr  is cut off. 1 II

cmal trip An abnormality signal from external  qulpmenr  cuts off rhc
outpul of Ihc invener.
If is nccesraq Lo assign the external trip on he imelli~enl bz 1 21

for humans.
“I
rvol1agc

When the input vollage is higher dun the rpccitied  vaIuc.il  is
dcwcwd  100 wconds  after power is wmcd on and rhc outpu, is Ir; I 51
cw off.

Tmal
Icclion

When the ~empmmm of the mvener module II hlghcrshe
thermal  sensor in Ihe invcncr module de[s[s the higher
tCmper2Jurc  of power chip and the invener is GUI off.

? cnor When the rcsisuxe  value  o f  rhc cxwmal rhcnsror i s  too
largcshhc equipment dclccu  the abnormal condition of tic
lhermisror  and then cut off the output. tE 751
( When FTC funcrion 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 [ON],the EEPROM error occurs
at the power is turned on in the next time.
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Other display

Under stand-by condition at power on.
AI reset signal coming.

It is displayed when rhc  under  voltage or the power is shut off. m

II displays rbc  rest time of rcrry wailing rime after Ihc power  rccovc~ of undervol[agc  when

selecting the retry mode.
bDool

During the initialization of rhc  paramcrcn
[ EU] : European version
[ USA] : Amencan  “cnmn
[ IP ] : Japancw  vcrswn

During the initialization of [he trip hisrory data

During the copy operation by the copy unit.

No data(Trip  history. PID feedback da@. I

For display contents when the remote  operator or copy unit is used. see page 13-I  and the

subsequent pages.
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10. TROUBLE!SHOOTING

Symprom Probable cause COUIIlellIEQSll,C

;hc The invcncr ’ Is rhc paramcrcr selling of the frequency . Make sure of rhe Parameter setting  [A01 J.
“OIL% outpuls  u. V command dcsrinarion  [AOI] corrccr?
vill nor and W are . Is the paramercr setting of the running *Make sure of the paramcfcr setting  (A02].
““. “0, supply command destination [A021 correct ?

ing voltage. . Is power being supplied 10 terminals * Check rerminals  LI. L2, and L3(N).
LI. L2. and L3(N)? U. V. and W.
If it is. the POWER lamp should bc on. *Turn on the Power supply.

.Is the display E m . Fey @ii&~anch;k the contcnr.

. Is the allocation of intelligent input . Make SUIT of the allocation of tbe termin
terminal correct ?

. Is Ihc operation instruction RUN ON?
[C 011 - [C OS].

. Set 10 ON.
. Is terminal FW (or RV) connected to . Connccr  rcrminal P24 to ccrminal  FW

lcmGnal P24?. (o r  RV)
(When the terminal mode is selcctcd.)

Has the frequency scner  been rurncd on . Push down keys and se,.

by pushing @@key 10 sclccr
. When terminal mode is sclccrcd.  connccf

polenriomclcr  to H. 0. and L. and then se)

IF 011 and then@@ key.
. Are rhc control circuir terminals

H. 0 and L conncctcd  10
rhe poremiomercr?

. Has RSA=RS been left ON? . Release rcser.

IllVcrlCr . Has the moror the load foe heavy? . Reduce the load.
outputs u.
V. and

Test rhc momr indcpendcnlly.

w *rc
supplying
vohge.

The oprional . Arc the opxarional scnings  between
remote the rcmorc  opcraror  and invencr unit

. Check the operation of the optional rwnorr

opcraror  1s corrcc1?
opcramr. (copy unit)

“SCd.
(copy unit) = iii/d :i:~~s.m~~,,oo,

1c
rcclion

. Arc the conncclions  of output terminals
U. V. and W corrccr?

. Make rhc connections according ro the pha!

the . Is tic phase sequence of the motor
sequcncc  of the motor. (In general. fonvar~

DlO, IS forward or revcrx in rcspccr to U. V.
should be in rhc scqucnce:  U. V. and W.)

vcrscd. and W?

. Arc rhc control terminal connecrion . Terminal FW for forward. and RV for
COrrccl? reverse.

.Is rhc parameter IF 041 se, correctly ?
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Sy~plOlll Probable cause Counrcmlearurc

T
0

:
ir

* AAcr  checking rhe wiring of
,hc frequency se,,er. ,he ‘pm still
doer no, increase when the se,,er
is lumcd.

. Is the load ,w heavy?

* Rcplacc  Ihe frequency se,,er.

* Reduce Ihc load.
* When rhe load is 100 heavy.  Ihe over,,

restriction will be ac,iva,ed, so lha,
,he m,ation”l speed will be ,ower thar
the relring.

R
is
“I

T
01

2
Ill
in

. Is Ihe ““c,ua,ian in load 10” grca,? * Increarc ,hc capacity.

. Is ,hc powvcr supply vohnge flucrualing? (Both of Ihe momr and invener.)
* Is some per;uliac  frequency caking . Decceasc the flucma~ion.

,he problem? - Change the ou,p”, frqucncy slightly.
. Change ,he carrier  frcq”enc)(b83  p,

. Is rhe  maximum frequency rcuing -Check rhe VIF pauem agains, the mo,
correc,  ? rpcrificakmr.

n
is
in,

,= data The data has k,
not changed.

- Was ,he power rumed off without . lnpul ,hc dtxa and push the /,,,

co*ec,. pushing 0th~ @s,heda”

war changed wi,h Ir V keys.

- The da,= is memorized upon power off.
Is tic time from power OFF ,o ON lur

-Take six seconds or more wvhen tuminl
OFF and ON af,er changing Ihe da,a.

,han six seconds?

Data copied - Is ,hc paver mmed off wirhin
by the copy six seconds af,cr ,he display changed

. Copy again and keep Ihe power on d”,

unit
six seconds or more af,er copying.

from REMT ,” WV.
is not inpul.
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Symptom Probable cause COUllWlll~SU~

The dala Frequency *‘Ihe change of the terminal mode and
s nor setting can digital operator  mode were correct?

*FCofm chcchange in[A 011, IA 021 rctting

changed. not be (see page 8-7.)
changed.
Run and
stop can “M
bc done.

The data can * Is software  lock ON? . Open  SFT  terminal and PV24.
not be * Is software lock ON with software
changed.

. Change tie data of [b 311.
lock selection lb 311 -Turn the switch OFF.

* Is the switch  4 mounted on the back
of Ihe rcrnorc  operater  (copy unit) ON?
(See page 13-2)

Precautions for data setting

When changing any set data by one of rhe following methods , keep the equipmenl
unoperated  for 6 seconds or more after the selected method is executed. When any key is
pressed. or the reset operation is performed. OT the power is turned off within 6 seconds.
coma data may non be set.

I ) Changing the data and pressing the 0STR key 10 store the data

2) Opexating the
E l

COPY key when copying another invener  data using the copy unil

(DRW)  (See page I3- 12.)

IO-3



i

11. MAINTENANCE AND INSPECTION

11.1 Maintenance and Inspection Precautions

A WARNING

h After a lapse of more man 5 minutes after turning off the input power supply.
perform the maintenance and inspection.
Otherwise, mere is a danger of electric shock

L% Ma). e sure mar only qualified persons will perform maintenance. inspccuon and pan
replacement. (Before starting  the work. remove metallic objects from your person
(wristwatch. bracelet, etc.)
(Be sure IO use tools protected with insulation.)
Otherwise, mere is a danger of electric shock and/or injury.

-

5, CAUTION

,!h When removing connectors, never pull the wires. (Wires for cooling fan and logic
P.C. board)
Orherwise. there is a danger of fire due to wire breakage and/or injury

. General precautions

Always keep rhe unit clean so that dust or other foreign maltcr does not enter the inveflcr.
Take special care in regard to breaking lines and connection rns~akes.  Firmly connecl
terminals and connectors. Keep electronic quipmenr away from moisture and oil. DUSI.
sleel Iilings and other foreign matter can damage insulation. causing unexpected accidents.
so take special care.

11.2 Inspection Items

(I ) Daily inspection
(2) periodic inspection (Approximately once a year)
(3) Insulation resislance lest

I l-1



Conduct the insulation resistance test by short circuiting the terminals as shown below.

Use 5OOV  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

Pan description Symbol

Cooling fan FAN

Quantity

Used spare

I I

Remarks

OZ?NF*
037LF*

O:;LF*

OISHF’

07:HF’

I I From case
Key cover
case
Rear cover
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Daily Inspection and Periodic Inspection (l/3)

inspection
location

lnspeclion item
Inspection cycle Standard

lnrpcction  method Cribia
Daily Periodic

replacement lnstrumcnlr
p&cd

3verall Ambient
environment

,,Check ambient temperature.
humidity. dust. corrosive

Ambient tempcratwc
between -10 10 440-c:

Themqmctcr

gases. oil mist. etc. no icing.

Ambienl  humidity 20 to
90%: no dew condcnsalicm.

Check for abnormal / Visual and aural
vibrations  and noise. inspection.

Hygrometer

Power supply
voltage

Check the input line vollagc. ,, Mcasurc  the voltage No abnormnlilics. TCSlCr
hcwcen invcner (ZOOV class)
terminals LI. L2. 200 lo 240V 50/60Hz
snd L](N). (4OOV class)

380 to 4CW’ 50/60Hz

Main
:iTcuit

Overall (I) lnsulalion  rcsisuncc  lest.

(2) Check installation for
IOOSC”CSS.

(3) Check for evidence of
overheating in the various
CO”lPO”C”,S.

(4) Clean.

r/ No abnormalities. 5OOV DC
Tightening torque Mcgohm mete
(except for tcrnGnal block)

(I)Tightc”.
M3: 0.5 - 0.6 N.m

/ M4: 0.98 - 1.3 N.m
,MS: 1.5 - 2.0 N.m

r/
(2) Visual

inspection.



Daily Inspection and Periodic Inspection (U3)

(I ) No abnormalities.

Cooling fan (I) Check lo! abnormal
vibrations and noise

r/ (I) Rotale  manually (I) Smooth  ruution 2 3 years
with power off.

(2) lncrcasc
tightening

(2) Check for dust r/ (2) No abnormality



a
-

I

.



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

General measuring instruments for I/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 is the total effective value.

PWAW

SUPPlY
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Table 3 Pads lo be measured

Between LI and L2. L2
and L3 (Wll)(W12)

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

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

NOTE 3: A tester (general purpose) may not be suited often to measurement of a distorted
wave.
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12. STANDARD SPECIFICATIONS

Model name  (LIOO-) m* a34 co5 cm 011 015 022
NFENFENFENFENt?sNFl?NFE

,2MV chr , a32 co4 aI7 015 022 037 055 075
NFL NN NFL NFU NRJ LN LN LN

Pmkcuve  ‘-(NOTE II I IP20

hmun nmo(size (IP. kWKNOE 2) 0.2 0.4 0.55 0.75 1.1 I.5 2.2 3.7 5.5 7.5

Mw.imum 2 3 0 vcapmty 0.5 I.0 1.1 I.5 1.9 2.8 3.9 6.3 9.5 12.7

&VA) 240 ” 0.5 1.0 1.2 1.6 2.0 2.9 4.1 6.6 9.9 13.3

002-022NF. : Singk-phuJlhrcc-pbac
037-075LF. : Ibre-phru

Rated  mput  AC volugc (V) / 2MV -IO’%-240V  +5%,  JO/60 Hz+S%

Rated  input cumnt  (A)(Siwk-rhwTnnxphru) 3.111.8  5.8/3.4 6.7D.9 9.0,5.2 llZ6.5 16.019.3 22.5113. -RO.O -130.0 -140.0

R.led  wlpa  cumnt  (A,  (NOTE 4, 1.4 2.6 3.0 4.0 5.0 7.1 10.0 15.9 24.0 32.0

Cwpur  frequency mngc  (NOTE 5) 0.5 10 360 Hz

Frequency ccumcy(tt  25 +IOt) Digital commm*:~.OIB  oft&x. frqumcy
A”llog  commmd:d.2  S0ft.k.  frequmy
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I zcov Class 1 .

d accclldcccl  time

trip hisrory  monitoring.
b.5-16kHr) , PID contml.
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Oplionr

Esdmatd mars (kg) 0.85 I.3 2.2 2.8 5.5 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 rated inverter
currenr.

NOTE 3: The output  v&age will decrease if input voltage decreases.

NOTE 4: The initial data setting value of 005N 101 IN are same as 007N /OlSN.
So be sure to set the valuem( Level of the electric thermal ) andl
(Level of overload reswiction  setting) of OOSN / 007N for each motors.

NOTE 5: 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: In range of 40 to 50°C . reduce carrier frequency 2kHz and derate output
current 80% , and remove the top cover.

12-3



Model nmc (urn-) w co7 015 022 IO
1 O,

OSS 1 07s
H A HA HFE HFE HFE HFE ! IIE

I4mVClasJ lx4 m7 011 022 OSJ 1 07s
Hn’ HFU “FL wu

j 040
, IlK Hn’  I HK

I Pmtcclivc  stn~ciwt  (NOIE I1 I IPZO I

Over  volllgc  c~apy Ill

Maximum mba sizt (4P.  kW)(NOlE 2) 0.4 0.7s 1.5 2.2 ) 3.0 4.0 5.5 1 7.5

Maximum
capacity(kVA) 4toV I.1 1.9 3~0 4.3 6.2 6.8 IO,3 / 12.7

l-rm-phax
(Fw low Vologe directive.  surely 4 wire  earthed  neutral)

Rated input  AC voluge  (V)

Rated  output  voluge  (V) (NOTE I)

38OV.IG%-46oV  +lO%,  SOiM)HztS%

liveephue  J80 10 460V
(Concspmds 10 input volwgc.)

Rated  inpul  cunrnl (A)

- -
Rated OUQX,  cumn,  (AMNOTE  4)

Outpul  frequency nngc (NOTE 5) ~0.5to360Hr I
I

Digital command:zL.Ol% of Max. frcqucncy
Analog commac&O.2  % of Mar. frequency

Frcqucncy  sating  rerolution Digital  wing: 0.1 Hz,  Analog  selling  : Max  frqucncy  dcvidcd by IWO
-

Voltagdfrquency  chuxleristics Cooruntor  Reduccd  torque with any vtiabk volugc/frequcncy.
I

150%. 64 seconds

0.1 LO Moo  sxonds. in selcclabk  linear  or mn-lincu  mode.  second
accclnalianldacleralion  usable.

I Slming loquc 100% or ma-t  (When ~orquc bc.w ha been  set)
I

Braking Dynamic braking (NOTE 6)
laquc Feedback locapribx

Appn.lW% Apprax.  1
702

A~nx!O%

I I DC injection  taking
Brakkg  it ON II Be min. frequency or 1~41. Braking cm be wlecled  by
the apcnla.  (Min. frcqucncy.  braking lime  and bnking fmc can k ICI.)

I
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IkfJ to 2 kfJ (I WI Variable resistor

lnlclligcnl input lcrminal FW : Forward mnhp RV: Reverse run / s,op
CFI-4: Multi-aagc speed JG : Jogging command
AT: Analog cuncn! input seleaion 2CH: Change of 2nd accelldeccl  time

I AL : Alarm signal

- 16kHz), PID convol.
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NOTE 1: Protective strwture 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 rated invener
current.

NOTE 3: The okput voltage will decrease if input voltage decreases.

NOTE 4: The initial data setting value of 030H are same as 040H.
So be sure to set the value a( Level of the electric thermal ) and=
(Level of overload restriction setting) of 030H for the motor.

NOTE 5: Confirm with the motor manufacturer the motors maximum ‘pm 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: In range of 40 to 50°C. reduce carrier frequency 2kHz and derate output
current 80%, and remove the top cover.
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I

With a load
I
Without  I load
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Terminal Connection Diagram



External Dimensions

MODEL Htmm)
LtW -WZNFE 107

402NFU 107

-004NFE 107
404NFU 107

-OOSNFE

M)7NFE
XP07NFU

LICKI -007HfWNo fan)
-@.VHN(Na  fan)

-0IJHFE
4lSHFu

Dimension in mm
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LIOO -022NFE
:g;;g
-022HFU

-04OHFE
-040HFlJ



LlOo455Llw
-055HFE
-055HFU

. . . .

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



13. FUNCTIONS WHEN USING THE OPTIONAL REMOTE OPERATOR

13.1 Connecting the remote operator

Before connect the optional remote operator (digital operator,OPE-J) , turn the power
supply(power  source) off.

( I ) Connect the remote operator cable with the invener

(2) Turn the power supply (power source) on

(3) Make sure that the liquid crystal display(LCD)  of the remote operator is lit

-__
When the power supply of the invetter is turned on.~gS000.0...../of  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.

- Only the copy unit (DRW-OA2) is able to copy the data of LltXJ series.The  old type
(DRW-0~)  is not available for LIM) seriesDo not use the copy unit (DRW-OA) for
this fun&n

NOTE :Do not connect or disconnect the remote operator.during  the power is supplied to
the invener.

NOTE :When  the remote operator is connected , the key pad of the inverter is not available
NOTE :When  OPEIJ is connected, the keys of 0PE:J are not available except for

(See p.8-12 “B69”)
@.
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(When setting status do not match model.

I I LIOO series
(Same as 1300)

ON /
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Moniming  mode displays
(when

Sming and Y : Selling CM Lx changed
change arc during opcnl,&

F: Forward run
R: Revcnc run

T M : Terminal satin

_. . .._.
monimr

- - _
JO6
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NOTE: When data is changed. be sure to press the
La

ey (Otherwise, the changed data may not
be stored.)

The following functions can be obtained with connection of L100-series  to the remote operator
(DOP) or the copy unit (DRW).

Function mode

‘MAX. 05OHrI 50Hz

lmin. 0.5 Hz1 0.5

4”R AC 200 v ~2MV/4coV
I

k”R M O D E  D O F F  W F F

vc vc , VPI I IA44

KC CHFr OWOHr 1 O.OHz O.OHz 0.0 to 360.0 A95
I

7-1 L/S I A97 I

10.0s 1 0.1 to Moo.0 1 Fo3 1

I
I

ACC LINE L L
-
7

-
8

9

015.0r Io.tto3owo 1 A93 I
O.OHz 1 0.010 3M).O 1 A96 )O.OHz 0.0 10 X.00 A96

L L / S A98

Z-ST rsTl75T bgg

OHz 0.0 to x.0.0 A21

OHz 0.0 10 360.0 A22

\ 5 \

OH.? 0.0 to 360.0 A35

I

RUN FRS ZST ZST

I
S P D  I  WJ.OHz OH1

I
SPD 2 W5.OHz OHz

-
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Function mm

OV Load 16.50A

Inalligent  inpl IN-T?4 5 RS RS RS RSmd 13 co5
lcrminal 5 selling 0Lhe1 lmninals



rotation  diction

I gain Wting

D gain sating

PID scale  rate
Klling

F&back PID

PID I @X.OS 1.0 1.0 0.0 to 150 A73

PID D wO.0 0.0 0.0 0.0 10 100.0 A l 4

PID CONV 003 1.00 Lea 0.01 to 99.9 A75

PID INPT CUR CUR CUR CUR/VOL Al6
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I I COnWIltS
I

Display
I

O v e r -
current

protection

Overload
protection

Over-
voltage
protection

EEPROM
elT0r

The output current of the invcrtcr is dewctcd. When it
exceeds the specified value. the output is turned  off.

1 F$$A”’I[ O C .  D r i v e  11

When a nwmr overload is detected  by the eleclronic  thermal function.
the output of the invcncr is cu off. 1 over. L 1

When the DC bus vohagc exceeds a certain level due (0 rcgcneralivc
energy from the motor. this protection funclion engages. and the oulpul 1 Over. v 1

of invcner is cut off.

This is an error display when the input voltage supplied to the invcner
exceeds the specified value.

1 OV. SRC ]

When the memory built in has problem by noise and excessive tempera-
ture rise. proleclivc  function works and output  of invener is cut off. 1 EEPROM-]

Under-
A dccrcasc of the input vollage of an invcncr  results in improper func-

Voltage
tion of the control circuit. II also generates  nmt~r hear and causes low
torque.

protection
Under.  V 1

CPU error
Malfunction or abnormality cm built in CPU and the output  of the I CPU I I
invcner is cuts off.

I CPU2 I

External
trip

An abnormality signal from cxwxnal  cquipmem cuts off the output of the ~~
mvcncr.  (When the cxlemal  trip function is selccrcd)

USP error
I1 indicates an error whco  power is turned on while Ihe invcrler is being USP 1
run. (When USP function is selected)

Ground
faulr
protection

The invcrtcr is protected by detection of ground faull bctwccn  the
lnverler output and rhc nmmr upon powcr 0”.
There may be the possibility of power module failure.

I I I I

m-c error
When the rcsislancc  value  of the cxtcmal thcrmislor is 100 large , the I PTC I
equipmcm  dctccts  the abnormal condition of the thermistor  and then cut
off the output. (When PTC function is sclcctcd)

Thermal When the temperature of the invcrter mo&lc crceeds a detection level,
protection the oulput of invcner is cut off.

O H  ~FIN ]
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Remote operator/Copy unit

Dimension (unitxum)

Remote operator (DOP-OA)

Extension cable
for ccmnemx
bcween  the
LlOOandthc

LIOO CAB1

Copy unit (DRW-OA2)

Panel cut out

X (Same as J 100)

,
(ICJ-I. ICJ-3) WA-II.  ICA-3J) (ADAFTOR)

NOTE 1: For connection IO LIOO , use the accessory modularjack cable adapror.
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Digital operator COPE-J)

Dimension (unitznun)
,* :

Boss for extensive 25

This section can\ be knoced out
and mounted with an M3 screw.

7OfO.2

Hole position when knocked/ O”
out 3.2 mm diameter. F

tM3 or 3.2

NOTE : Digital operator (OPE-J) is available for monitoring only.whcn it is connected
wirh LIOO inverter.(  Sex 8-12 [b 891 )
Only the [STOP] key on the OPE-J is avalable, the other keys do not function.
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Copy unit function

inverter A (It is stored into the
memory).

Operation example (F’rocess  to change and transfer to inverters  B. C and D)
Connect the cable and press

1 the remote key.
Change the data of the invener
with copy unit.
Read out the data from
inverter  A (It is stored into the

2 to 6 memory area of the copy unit).
The following procedures are the
same those of the operation I,
Change the data setting fust;

*I When pressing any key or resetting the unit after theqcopy key is pressed, be sure to wait for

at least six seconds. (When any key is pressed, the unit is reset, or the power is turned off
within six seconds, the data may not be copied.)

NOTE : Only the copy unit ( DRW-OA2) is able to copy the data of LIOO series.
The old type ( DRW-QA ) is not available for LIOCI series
Do not use the copy unit ( DRW-OA )for this function.
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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 setring

NOTE 2: Do not copy the setting from the 200 V class to the 409 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 LIOO-004NFE IO LIOO-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 uoublc. please be ready to inform the shop where you
purchased your unit or following address if you are in Europe.

Hitachi Europe GmbH
Am seeslem  18 (Euroxenter)
40547 Dusseldorf. Germany
TEL : 0211-5283-O
FAX : 021 l-5283-649

(1) Type

(2) Purchased date

(3) Manufacturing No. (MFG. No.)

(4) Malfunction symptoms

If the comen& are unclear due 10 an old namepla[e. give only the clear items. To reduce
the non-operation time. iI is recommended IO stock a spare invener.

Warranty

The warranty period under normal insrallation  and handling conditions shall be
one (I) year after the dale of delivery The warranty shall cover the repair of
only the invener to be delivered.

I. Service in the following cases, even within the warranty period, shall be charged 10
the purchaser.

(a) Malfunction or damage caused by misoperarion or remodelling  or improper repair

(b) Malfunction or damage caused by a drop after purchase and transporution

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

2. When service is required for rhe producr  ar 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 can not be
re-issued.

14-I



Appendix 1 LlOO series data setting values

LICM series inveners provide many functions and their parameters CM be set by the user.
II 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.

Inverler model

MFG. No.

LloolI

i

This information is written on the

D
specification label located on the right
side of the invcrter.

For lhe digital operator

Display sequence Function name Standard setting Set value

-FE -FU

FOl Ourpul frequency setting 0.0 0.0

FO2 Acceleration I IO.0 10.0

FO3 Deceleration I 10.0 10.0

FW Running direclion  setCng 00 00

A- I



(2 )  Ex ten t ion  Func t ion  Mode

(I Extended  function mode A group

PZallUler Function name lnilialiralion Inilialization SC1 “d”C
display (Europe) (USA)

A01 Frequency  dishnation  setting 01 01

A02 Run command dinkahn scuing 01 01

I IA03 Base frequency selling I 50.0 I 60; --11

[ A45 IV-Cain swing I loo I loo I
A51 Selection of DC braking operation 00 00

A52 DC braking frequency setting 0.5 0.5

A53 DC braking wailingtime setting 0.0 0.0

As4 DC baking force selting 0 0

As5 DC brakhg time setting 0.0 0.0

A61 Frcqucncy upper limiter rctting 0.0 0.0

A . 2



PWdllWCI Function name Initialization Iniliali7dation set vnhx
Display (Eurow) (USA)

A62 Frequency lower limiter setting 0.0 0.0

A63.A65 Jump frequency selling 0.0 0.0
.A61

A64.A66 Jump frequency width swing 0.5 0.5

I A71 lSeJecrion o f  PID control I 00 I 00 I
I IAl2 P(pmponion)  gain setting I 1.0 I 1.0 I
I IA73 I(lntcgrd) gain setting I 1.0 1.0 I
I Al4 ID(Differential) gain swing ] 0.0 1 0.0 1

I IA75 Scale conversion of PID contml  setting I I.00 I 1.00 I
A76 Feedback signal destination wring 00 00

A81 Westion of AVR function 02 02

A82 Seleclion of vollagc of AVR function for the
motor

2301400 230/460

A92 Second accclcra&zm  lime setting IS.0 15.0

A93 Second Deceleration time seuing IS.0 IS.0

A94 Seleclion of method to WC second accelcradon I 00 00
deceleration (accZdcc2)

A95 Changed frqucncy from accl m xc2 setting 0.0 0.0

A96 Changed frequency from dcc I IO dcc2 setting 0.0 0.0

I IA91 Pattern of acceleration selling I 0 0 I 00 I
A98 Patlcrn of dccclcration  setting cm ‘00
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Inilializalian
WT=)

WI Selecdon olresun mode 00 00

bo2 Allowable undnvollagc power failure lime 1.0 1.0
S.C,tl”g

bo3 Redosing standby time after under 1.0 1.0
v&age pawer failure recovered setting

bl2 Level of elecuonic thermal selling Rated currem for Raled currem lor
each l”“Crw each invener

b13 Sekrioo oielecuonic lherrml characwirtic 01 01

b21

b22

b23

Selection of overload rerticlion  operation mode 01 01

Level  oi overload rertriction  setting Rated  curen, Rated cu-re(~,

* 1.25 for * 1.25 for

each invcncr each invencr

Rate ~Idccelcration  al overload restiction 1.0 1.0

b32 Reactwe  current seuing

b81 Analog mlcr adjurmem

Rated  currem

* 0.58

80

Rated  curren,

* 0.58

a0

b82 Stan frequency adjustment 0.5 0.5

bg3 Cmicr lrequcncy  selling &Hz) 5.0 5.0

b&4 Selection data initialization or clear M) w
olwip  history

b85 Selection ol initialized data 01 0 2

bg6 Frquency convened value seuing 1.0 1.0

b87 Seleelion  of STOP key ON/OFF M 00

b88 Selection ol operation at FRS signal canceled 00 a l

bg9 Selection olOPE-J monitor 01 01
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aM JfuraiLndlmTid4rmrng I 113103

I IX I IIX

I m I m I
Cl2 Cmiitim0ftmrird2~ m 03

Cl3 GTdibmoflmiml3srning 00 co
Cl4 CirBaknOfmmml4~ co 01

Cl5 chditixloftPmral5pming 03 m

QI .hdcmdmidllsm& 01 01
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Appendix 2 LlOO series data setting values (For the remote operator)

LIOO series invcrters provide many functions and their parameters can be set by the user.
It is recommended to record the parameters that have been ser by the user. in order IO speed [he
investigation and repair in the event of a failure.

lnverter model

MFG. No.

Monitor mode

This information is written on the
L’ooD ’ nameplate located on the

side cover of the invener.
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lisplay Monilor name
pX”CC

Display contenl Set value

16 Panel display selection 1 PANEL dOI 1

17 Terminal monitor

Trip monitor
(ERR! OVER. V]

/ERRI 31.OHz]

(ERRI 12% 1

[ERRI 787.OVdc )

(ERRI RlJNWOOO2Hl

Total  alarm count 1 ERROR COUNT 0 I
19

1 ERROR COUKT 25 ]

20 Trip history  monitor LERR2 I 1

Las1 trip cO”vntS
1 ERR2 OCAcccl 1

(ERR2 s.oHz 1

[ERR2 20.1 Al

1 ERR2 SW.0 Vdc ]

1 ERR2 RUN WOOO2H]

Contcnl.5 0r las1 tip bul 0°C 1 ERR3 (I 1

( ERR3 EXTERNAL 1

IERR RUNWWOIH)

I I I
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Function mode

2
-

3
-
4

-
s
-
6

-

-
8
-
9

NO. Function name Display conwnt Smndald  wing
(Funaionmodc 2 )  -FE--- -‘-. -.’ SC1 YdUC

.Fti
:-oo  Base frcqucncy

sating F-BASE 0360 HL SOHL MIHL

:-O, Maximum frequency F-ma 0064 Hz
scmny

50Hz

‘-0:
-

ACC LINE L

cnuon mle
change frequency

Parremdection  f o r  D E C  L I N E  L L
dccelca~ion L :

‘-10 Rcrtaning  af ter  FRS RUN FRS ZST ZST ZST
signal relcction

S P D  I  WS.OHz 0th OHL
OHz OHz

1 OHr OHz
OHL OHz
OHz OHL
OHZ OHz
OHz OHz
OHz 1 OHZ I
OHz 1 OHz  /



seleclion

,s F.26 Frequency Iowa
limiter setting

Frcqucncy uppcr
limiter selling

L I M I T  L  WO.OHz O.OHz O.OHz

LIMIT  H  OC0.OHz O.OHz O.OHz
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Function name

O V  bad 16.50A

I N - T M  5 RS

a

A - I O



-
21

-
2 3
-

2 4
-

2s

26

0. Function name Display content
(Function mode  2)

34 Input lerminal I IN-TM OK-I NO
NO/NC wring
Input terminal 2 IN-TM O/C-l NO
NO/NC setting
Input  lerminal  3 IN-TM OK-I NO
NO/NC  selling
Input terminal 4 IN-TM 0X-l NO
NO/NC setting
Input terminal 5 IN-TM O/C-l NO
NO/NC  setting

35 Oulput  terminal I I OUT-TM I FAI
setting
Output  krminal  Ii! OUT-TM 2 RUN
wninp

Alarm output OUT-TM O/C-A NC
lemunal NO/NC
selling

Output lerminal  I I OUT-TM O/C-l N(
NOiNC  setline

Output terminal I2 OUT-TM O/C-Z  N(
NOMC selling

,)6 camcr  frequency CARRIER IZ.OkH:
XNl”g

37 Monitor signal MONITOR A-F
seleclion

38 Initial setting IN!T SEL EUR
selection

Debug mode
display sclcction

Digital operator

INIT  DEBUG OFF

INIT DOPE FWC

D gain rclling PID D

.5undad  sting
-~ set value

-FE -N

NO NO

NO NO

N O NO

NO NC

NO NO

FAI FAI

RUN RUN

NC NC

NO NO

NO NO

5.OLHz  1 5.0kH7.  /

A-F A-F

EUR USA

OFF OFF

FWD F W D

TRP 1 .TRP 1

OFF 1 OFF /
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Appendix 3 Initialization

LIOO - ##lt# FE ---.> Europcn virsion
LIOO - #### R1 ----> The Unilcd States virsion

Select the initialized data by [ b 85 J

European vi&n ---------------> set the [ 01 1

The United Stares virsion -----> set the [ 02 j

Initialization by [ b 84 ]

I) Whether it is dam initialization or trip history clear.
Sclecl the Data inilialiulion ---> [ 01 ]

‘,@.@@ on the operator arc pressed at fame time.

3) And then continue ibis condition and press the @ key.

4) Wait 2 sccoods holding the key @ ,@ @ the display will blink ” d 00 “.

5) The indica&m  is blinking, rclcasc lhc all keys

6) Then the cquipmcnt  star(~ Ihc initinlizc opcraion

7) When Ihe initialize operation is complcwd , the display indicaw ” 00”.

(Output frqucocy monilor).

NOTE I) Do not rum off the power until the inilialix operation is complclcd.

NOTE 2) The ini[ialiLc operation can not b-z pcrfonncd  by Ihc remote operator. Ihc copy unit and OPE-I.
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Appendix 4 Capacitor Life Curve

Ambienr
temperature (“)

I 2 3 4 5 6 7 8 9 IO

Capaciror  life (year)

* When the invener  is stored in the cabinet. the ambient temperature is
the temperature in the cabincr.
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HITACHI INVERTER

L3OOP SERIES

INSTRUCTION MANUAL
/ Three phase input 200/4OOV class 1

Hitachi, Ltd.
NB601AX

Tokyo Japan



l.Funclion table (Page 4-7)

Funclion Mode

L3OOP Instruction Manual
Correction

3.Carrier  Frequency (Page 4-18)

Correcting about carrier frequency and addition of derating data about 37kW or more.
__-.

“OIlage
clasr

---~-. - - -
COlVWllS>

WV
Maximum carrier

frequency

/%CAUTlON : 13e sure to keep the above-mentioned table.
Otherwise. l.bere is R danger of inverter unit breakage.

I NBMGOl AX



Precautions for EMC (Electromagnetic Compatibility)
You are required to safety tile EMC directive (89/33G/EEC)  when using an IXlOl’

invcrter in a European country. ‘Jh safety the EMC directive and to comply with

standard, follows the checklist below

involved. Failure to observe this precausion could result in bodily injury.

I. The power supply to L3OOP inverter must meet t.hese specifications:

a. Voltage fluctuation +/-IO% or less.

b. Voltage imbalance +I-3% or less.

c. Frequency variation +I-4% or less.

d. Voltage distortion THD = 10% or less.

2. Installation measure:

a. Use a filter designed for L3OOP 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 l?MC

requirements.

c. Separate the main circuit from the signal/process circuit wiring.

4. JQwironmental 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 mlsec” (0.13 G) IO - 55Hz.

d. J,acation: LOOOmeters or less altitude, indoors (no corrosive gas or drlst)



L3OW I n s t r u c t i o n  Wartual  C o r r e c t i o n

Please exchange [6. 1 Standard spxificatim  list] m page  6.1 to the following

6.1 Standard specification list ’

I ist. NBmolxu
NBMGOIAX-11
NBM6olBx-ll
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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 ~..,

!’ WARNING

! COUTION CAUTION

NOTE

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.

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.

W A R N I N G
Indicates a potentially hazardous situation which, if not avoided, can result in
serious injury or death.

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 i,. CAUTION

FG?
may, if not avoided, lead to serious

results depending on the situa Ion. mpo ant 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.

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 en 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 7,

AWARNING : .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.

~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.

&WARNING : For protection, install a leak breaker type with a high frequency circuit capable of
large currents to avoid an unnecessary operation. The ground faults prptection  circuit is not designed
to protect personal injury.

~~wARNING  : HAZARD OF ELECTRICAL SHOCK. DISCONNECT INCOMING POWER
BEFORE WORKING ON THIS CONTROL.

&WARNING : SEPARATE MOTOR OVERCURRENT, OVERLOAD AND OVERHEATING
PROTECTION IS REQUIRED TO BE PROVIDED IN ACCORDANCE WITH THE SAFETY CODES
REQUIRED BY JURISDICTIONAL AUTHORITIES.

!.!.,CAUTlON : These instructions should be read and clearly understood before working on
L3OOP  series equipment.

f!, 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.

$CAUTlON : Be sure to connect a motor thermal switch or overload devices to the L3OOP
series controller to assure that inverter will shut down in the event of an overload or an overheated
motor.

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

!h CAUTION : Rotating shahs 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.
Typcal 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.

ii
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1. lnstrallation 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 . . . .‘. ._ p.2-1
cover.

~VARNING

1
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.
Otherwise, there is a danger of electric shock and/or tire. . . . . . . . . . p.2-5

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 and/or injury.

. . . . . . . . . p.2-5

p.2-5

J

A CAUTION

Install using non-combustible materials (metal etc.)

It is a fire risk. p.2-1

Do not install combustible materials nearby.

It is a fire risk.
. . . . . . . . . p.2-1

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.

iv



0 A CAUTION

Do not install or operate the unit if the unit appears damaged.

There is a risk of injury. . . . . . . . . . . p.2-1

Avoid locations of high temperatures, high humidity, dew condensation, dust.

corrosive gases, explosive gases, combustible gases, coolant mist and sea

damage etc. Install indoors, to avoid direct sunlight and the unit should be . . . . . . . . . . p.2-1

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 andlor  fire.

Be sure not to connect an AC power supply to the output terminals.
Otherwise, there is the danger of injury and/or fire.

. . . . . . p.2-5

Be sure not to connect an AC power supply to the output terminals.
Otherwise, there is the danger of injury and/or fire.

. . . . p.2-5

Be sure not to connect the resistor to the direct current terminals (PD. P, and

N). . . . . . . . . . . p.2-5
Otherwise. there is the danger of tire.

Be sure to install the earth leakage circuit breaker on the inputting side.
Otherwise, there is in the danger of fire.

. . . . . p.2-5

Be sure to use power cables, earth leakage breakers and electromagnetic
contactors that are rated correctly. . . . . . . . . . . p.2-5

Otherwise, there is the danger of fire.

Do not use the electromagnetic contactors to stop the Motor running always
use the lnverters internal controls. . . . . . . . . . . p.2-5

Otherwise. there is the danger of injury and/or fire.



2

2. Operation

I I

0

A 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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1 .I InsDeCtion  uDon &ID&king

,l.l .I InsDection  of the unit

Open the package and pick out the invarter, 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 oneyou ordered by checking the specification label.

Specifications label

Picture l-2 Contents of specifications label

1 .1.2 ODeration  manual
This operalion manual is the manual for the HITACHI lnverter  L3OOP  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

1.21 Reauest won 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) lnverter  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 us8 as directed in this manual, or attempted repair by unauthorised  personnel

(2) Any damage sustained. other than from transportation (Which ThouId  be reported immediately)

(3) Using the unit beyond the limits of the specification.

(4) Act of God (Natural Disasters: Earthquakes. Lightning. etc)

The warranly  is for the inverter only, any damage caused to third party equipment bi malfunction of the 0
inverter is nol covered by the warranty.

Any examination or repair afler 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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1.3 ADpearance ,

1.3.1 ADDeafafEe and Names of Paris

Acoearance from the front Front cover removed

Terminals cover

Installation point

of self-contained option

Control circuit lerminals

Main circuit terminals

Wiring blind cover
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2.1 Installation

eI
I AWARNING I

Do not remove the rubber bush. Due lo the possibility that a wire may be damaged. shorted or may have

a around fault with the edge of the wiring cover.

I A CAUTION I

Install using non-combustible materials (metal etc.)

II 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 a risk of falling and injury.

Do not allow substance of cutting waste, sputtering of welding, waste of iron, wire and dust etc. to come intc

contact with the unit.

It is a fire risk.

Make sure the surface lhe unit is installed onto can support the weight of the unit comfortably.

There is a risk of falling and injury.

Do not install or operale lhe unit if the unit appears damaged.

There is a risk of injury.

Avoid locations of high lemperatures.  high humidity, dew condensation, dust, corrosive gases, explosivt

gases. combuslible  gases. coolant mist and sea damage etc. Inslall indoors, to avoid direct sunlight and the

unit should be well ventilated.
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2.1 .l Installation
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 lnverter

The temperature of the lnverter heatsink  can become very high (the highest being about 15O’C).  The

surface, which you we mounting the lnverter 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.

Keep the space  enolgtl  not to be

prevented the venlilalion of cooling by up

and down of wiring duct.

3. Operating Environment-Ambient Temperature

The ambient temperature surrounding the lnverter should not exceed the allowable temperature range 0_ _

(usually -10 to 5o.q

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.

4.0perating  Environment _ Humidity

The humidity surrounding the lnverter should be within the limit of the allowable percentage range

(usually 5% to 90%). Under no circumstances should the lnverter be in an environment where there is the

possibility of moisture entering the Inverter.

Also avoid having the lnverter mounted in a place that is exposed lo the direct sunlight.
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5. Operating Environment-Air

Install the lnverter avoiding any place that has dust, corrosive gas, explosive gas. combustible gas,

mist of coolant and Saa damage.

6. Mounting Position
,

Mount the lnvsrter in a vertical position using ScrSwS or bolts. The surface you mount onto should also

be free from.vibration  and ES” easily hold the weight of the Invarter.

7. Ventilation within S” Enclosure

If you are installing one or more lnverters in a” enclosure S ventilation fan should be installed. Below is

S 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 Sre wrong. airflow around the lnverter

decreases and the temperature surrounding the lnvartar will rise. So please make Sure  that the

temperature around is within the limit of the allowable range.

&j- Venti lat ion fan FT

(Good example) (Bad example)

B.Extarnal  cooling of lnvertar

It is possible to install the inverter so that the heatslnk  is out of the back of the enclosure. This method

has two advantages. cooling of the lnverter is greatly increased and the size of the enclosure will be

SmSller.

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 etccan  come in contact with the inverter  Ss

the[e are cooling fans fitted to the heatsink.

9. Approximate loss for each capacity
lnverter capacity (kW) 11 15

70% of rated output (W) 435 575
100% of rated output (W) 600 600
100% of rated efficiency(%) 94.5 94.6

16.5 22 30 37 45 55
696 620 1100 1345 1625 1975
975 1150 1550 1900 2300 2600
94.7 94.6 94.6 94.9 94.9 94.9
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2.1.2 Blind cover of wirina Darts
(1) Cable entry through Rubber Bushes

The wiring should be done after making a cut in the rubber bushes with nippers or cutters.

(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.
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2.2 Wiring

&VARNING
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.

Only~qualified  personnel shall carry out wiring work.

Otherwise. there is a danget  of electric shock and/or fire.

Implement wiring after checking that the power supply is off.

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

Be sure to implement wiring after installing the body.

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

L?l CAUTION

Be sure that the rated voltage matches the AC power supply voltage of the unit.

Otherwise, there is the danger of injury andlqr  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.“”  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 lnverters internal

controls.

Otherwise, there is the danger of injury and/or fire.
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2.2.1 Terminal Connection Diaqram
F-ow.?r
-3phase

2OC24PY..lDX ,So.eoHz..,X,

Short  bar

Intelligent output
(6 connection)

as terminal substrate

AM output monitor

(Analogue output)

AMI output monitor

(Analogue output)
4-zOm4(8bii)

,---\

:/ @“I\

n 1
r
T

0 earth (ZOOV)
C eallh (4OOV)

“pm” z
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2.2.2 Main circuit wiring
(1) Warning on wiring

When carrying out work on the lnverter 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 e voltage meter.

After removing the power supply, there is e time delay before the capacitors will dissipate their charge.

1. Main power terminals(R.  S. T)

Connect the main power terminals (R. S. 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. lnverter 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 invert-x 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 cese 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.



5. Regenerative breaking unit connection terminals

The lnverters rated more than 1BSkw 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 Invefler.

The cable length should be less than 5 meters. and twist the two connecting wires to reduce inductance.

6. Earth (G 0)

Make sure that you securely ground the lnverter 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.
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(2) Wiring of main circuit terminals

The wiring of main circuit terminals for inverter  is the following picture.

L3OOP-110

L3OOP-165LF
L300P.16%370HF

R&To : M4

\ , i Other : M6
Charge lamp ,o, /

R S T PD P N U v W

GO (Ll) w (L3) (+I) (+) (-) (T,) (T2)  (T3) G @

Ro-To : M4

Short bar
I
PI

Other : M6

Charge lamp @I

1 L3OOP-ZZO-300LF

j Ro-To : M4
i Earth terminal : M6
/ Other : MB

R S T PD P N U v W / L3OOP-550LF

(L1) v-2) (L3) (+I) (+) C-J VI) (W (T3) ! Ro-To : M4
1 Earth terminal : M6

@ Short bar

PI

@ j Other. : Ml0

\

I
7

--!
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(3) Wiring Equipment \

Refer to ‘(4) Common applicable tools’ .,

N&l:  The applicable tools indicate for Hitachi standard four-pole squirrel-cage Motor.

Note2 Select applicable tools for breakers examining the capacity of breakers.

(Use Inverter type.)

Note3: It needs bigger wires for power lines, if the distance exceeds 20m.

Note4: Use earth-leakage breakers (ELB)  for safety.

*Use 0.75mm2  for Alarm output contact.

Separate by the sum( wiring distance from lnverter to power supply. from inverter  to motor

for the sensitive current of leak breaker (ELS).

Wiring distancs Sensitive
CW3”f(l”A)

10Om  and less 50
300m and less 100

Note5: When using CV line and wiring by rigid metal conduit, leak flows.

Not&: 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.

3utput  noise filter(ACF-C’)

Radio noise filter(zero-phase
‘eactor(ZCL-“‘)
3utpul alternalion reactor
Reducing vibration. thermal
Way. preventing misapplication
:ACL-‘-“)
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(4) Common applicable tools

LJOOP-JJOLF

45 1 L300P-450HF ) 38 mm2 or more - MB / 38-8 j 6 IRXZZ!S(l50A) 1 HlOO
55 1 L3OOP-550HF 1 60 mm2 or mom - 1 M8 1 60-6 1 6 IRX2258(175A) 1 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. (InGerter  unit side of ACL. EMI filter, on using input ACL. EMI filter).

(Connection)

[3] Connect power supply for contr

circuit to power terminals.

Ill Remove the wires

[Z] Take off the wire of 551.
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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.

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 e 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

CMl.

There is risk of lnverter damage.

(2) Layout of control circuit terminals

I
H 02/M FM M/NV  5 4 3 2 1 All

L ‘0 a Aha m4 RC CM1 1x 12A 11c 11A  PLO W

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 CMl,
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le conneclion  to the input programmable logic contr

To use interface power within inverter

b

-

-

.

/

L-
,nr.n.r
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3.1 Ooeration
This inverter requires two different signals in order for the lnverter lo operate correctly. The lnverter  mqulres

both en operation setting and e frequency setting.

The following Indicates the details of each method of operation end the necessery  instructions for operetion.

(1) Operation seking  and e 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) 1s turned ON while the input power is turned

ON.

NOTE: The methods of the setting frequency with termlnel  81s the voltage setting and the electric

setting.

And they ere selective by each system. The control circuit terminal list shows this in detail.

(Necessary things for operation)

[l] The operation setting: switch, relay etc.

[Z]  The frequency setting: signals from volume or outside (DCO-lOV,  DC-lo-1OV. 4-2OmA  etc.)

Operation Setting (switch)
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 e method of the frequency setting too.

(Necessary things for operation)

(11 Remote Operator (It’s unnecessary in case of digital operator operation)

Power Lamp

Volume

(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.
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3.2 Test Run
-,

This is the common connection example. Please refer to 4.1 Digital Operator, for the detailed use of the
I

digital operator (OPE-SR). 0

(1) To input the operation setting and the frequency setting from terminal control.

(Arrangements)

(I] Please make sure that the connections are correctly secure.

[Z] Turn the EL6 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 A001  as indication code. press the @ ke once. (Two figures are shown.)y

Set 01 with the @ key or the @ key, press the @ key once to set the frequency setting for

terminal. (Indication code turns back to AOOl.)

[4] Set terminal with the operation setting selection.

Set A002 as indication code.,press  the @ key once. (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 d001.  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 [CMl] 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.
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(2) Operation setting and the frequency setting from the digital operalor

‘(Copy unil (SRW) is also same use.)

(Arrangements)

[l] Please make sure that there isn’t matter about the connection

[Z] Turn the ELB on to sup’ply power to the inverier.

(The red LED ‘POWER” on the digital operator should illuminate.)

[3] Set operator with the frequency setting selection.

Set A001  as indication code. press the @ key once

(Two figures are shown.)

Set 02 with the @ key or the @ key, press the

the operator.

key once to set the frequency setting for

(Indication code turns back to A001 .)

[4] Se1 operalor  with the operation setling SeleCtion.

Set A002  as indication code. press the @ key once.

(Two figures are shown.)

Sel 02 with the @ key or the @ key. press Ihe

Clpe1d01.

key once to set the operation setting for the

(Indication code turns back to A002.)
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[5] Set the output frequency

Set FOOl 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 63 key. press the @ key cnce to

store it.

(Indication code turns back to Fool.)

[6] Set the operation direction.

Set FO04 as indication code. press the @ key once

(00 or01  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 d001.  and press the key once.

Or when monitoring the operation direction, set indication code to d003. press the ryls key once.

(Indication code are 8 fo rward ,  B reverse  o r  8 s top . ) ’

[6] 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.)

[Q] Press the -as@ key to decelerate to a stop.

(When the frequency turn back to 0. the green LED “RUN’ light will switch off.)

n! 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.

.
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4.1 About Diclital ODerator (OPE-SRJ

Explanation of operating the digital operator (OPE-SR)

L3OOP  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),

P r o g r a m  l a m p  ~

Operation command display lamp-

-

HITACHI

YLEiEBJg~kw }
- Power Lamp

-ALARM lamp

Monitor tamp

- Volume tamp

RUN key -----&+a @

M’N’+settinp

Volume for frequency

FUNC (Function) key

UP key

STOP 1 RESET key

Name I Contents
Monitor Dis la offre ,._-_  ..~..~~.. I

,enr;y. uu~pu, current and set value
I e.mn  nn ml Ihl , in*+ ^” ..,I.^” Iihe inverter  is runni”” 1

UP/DOWN key
/ lost.)
1 The keys to change extension function mode, function mode and set value.
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2. Operating method

(1) Method to display monitor mode, basic setting mode. extension function mode

Power on

1
[l] Display of monitor contents set [5] Display monitor code No.

(Display 0.00 in initial state) (Display d001)

When power is turned off while the basic setting

mode or the extension set t ing mode is
Return to the state of [Z].

displayed. The display will be different from the

one above when the power is restored.

f &” ,,,@ kersh  th;6$?S;y’  ’ 1push  th;6%S)  key’

[Z] Display monitor code No.

(Display dOO1)

HlTACHl  ;:y.y

(41 Display extension function mode

(Display A - - -)

HITACHI .y::.:’

Monitor mode is displayed by pushing

FUN (Function) key once when display of

Mon i t o r  mode  No .

Extension function mode

Display in the order of

A+-o&~d-l+-P-lJ

P u s h  the@)  keya lP”sh t h e @  k e y .
PUSh  “rg;; t 1 Push the @ key.

(D isp lay  d002)
[3] Display code No. of basic setting mode.

‘l(3) Refer to setting .method of function
(18 times) code,
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(2) Selling method of function

Change operation command part. (Operator --* Control terminal)

[l] Display extension [5] Display extension funclion
f u n c t i o n  m o d e mode (Display A - - -)

Make monitor display ‘A - - -. by referring to (1)

displaying melhod.

Now operating command part is by the operator. so

operating command display lamp should illuminate..

Pushthe  luuc k e y0
[Z] Display code No. of function mode

1 P”sh ,h,@ key.

(Display AOOZ)

It is possible to shift to olher  extension

function modes, monitor modes and basic

modes in this state

tPush the cuuc0 key.

141  Display code NO. of monitor mode.

(Display A002)

131  Display contents of function mode Push the ($$ key,

The changed set.vatue is confirmed by pushing

the STR key.

Operation command display lamp light will switch

off so that operation command is now changed to

the control terminal.

tpush the @ key

“,:x: [og;~~02(opera,or),

!

Operation command part displays

6 @ .,btih P,wy PRG) fight on by

@ @ @ @

drsplaylng  contents of function Change operation command

mode part to control terminal 01.
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(3) Setting method of funclion  code

Code No. of monitor modes. basic setting modes and extension function codes can be set easily.

Indicate the method to change code No.dOOl  of monitoi  mode to function code No. A029 simply.

:tng 0
[l] Display code No. of monitor mode. (Display A07.9)

PI Finish

Finish setting A029

[Z] Change extension function mode

wj

(Note) When you input code No.

(2 times) I9 times) there isn’t in the code list. ‘A’ of left

[5] Change  f i r s t  f i gu re  o f end blinks again. Confirm code NO

function code No. and input it again.

(Display AOOl)

‘A’ blinks.

The figure lighting is decided by

pushing STR key.

&us, ;:“g .Ak)eY.

[3] Change third figure of

function code No,

First figure. ‘1’ blinks.

tPush the @ key,

(Display A021)

Second figures. “2’ blinks.

t
cpzU;;;s;  @ key.

[4] Change second figure of

function code No.

First figure ‘0’ blinks.

Don’t change third figure and

push the STR key and confirm 0.

Second figure, ‘0’ blinks
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4.2 Code list
( N o t e l )

~1 Chang 1 -

I e “““g” P a g e

Monitor code ( N o t e l )

Dis-
PteY Function name L300P monitor or data range

(digital operator)
Page

code
I

! ..-“‘....v  , running ,

do01 output frequency
monitor O.OO-99.99/100.0-400.O(Hz) 4 - 1 0

do02
output current 4 - 1 0“.n”i+n. 0.0-9$9.@(A)
lll”llll”l ,

Operation direction i

monitor F(forward)/o(stop)/r(reverse)PI0 feedback o.oo-9@.9@/100.0-99s.w 000. -ssss. / _ / I I

4 - 1 0

monitor lOOO-9999/(100-(999 (10000 -999- - -  ---0.4
4-10

(Emnple, FW. tsrnl “al*. and 1: ON
FW _~~~ ~~lemmaI 5.4.3 OFF- - -

II II II IoN - j - 4-11

d003

d004

d005

d006

d007

d013

d014

d016

d017

do80

- i -monitor

do81

do82

d083

6084

Warning  monitor

1, timd(hr)..-.....
Nquency(Hz)
I N  time(hr) *_.._.
Nquency(Hz)

, .,,..,,,.,...JN time(hr) vY..w,

dO85

do88

do90

FOOl

FOO2
F202
FO03
F203

FO04

O.Ol-@9.9@/100.0-@99.9/1000. -3600 .  (~1

3 0 . 0 0  i530 .00
RI-I “0-I - - - - .-

5) 1 30 .00 I ., 1 ( 1 4 - 1 6
>peretion directiOn

-ielection OO(forward)/Ol(reverse) 0 0 4 -16

Change mode during run by selection of b031 (software lock selection).

0. (NoteZ) Do not forget to press ‘STR’ key when you change the display.



Function Mode
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Function Mode
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RUN ,lm.,Pa.r  ON ,I”,.
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4.3 Exdanation of function
4.3.1 Monitor mode
Outout freauencv monitor

Indication code do01 displays the frequency the inveter outputs

The data is displayed as follows.

When do01 is displayed, the monitor lamp ‘Hz’ is illuminated.

(Display)

0 .00  - 99 .99  :  D isp lay  is  in  O.OlHr un i t .

100.0 - 400.0 :  Display is in O.lHz unit.

Outout current monitor
Indication code do02 displays the output current value.

The data is displayed as follows.

In case of displaying d002, the monitor lamp ‘A’ is illuminated

(Display)

0 .0  - 999 .9  :  D isp lay  is  in  O.lA un i t .

Ooeration directon monitor
Indication code d003 displays the direction that the lnverter output is

Rotating. Forward, reverse or stop.

On operating the inverter (in case of forward or reverse). the RUN lamp

will illuminate.

(Display)

F  :  F o r w a r d

0 : stop

r :  R e v e r s e

PID feedback monitor
When you select PID function (01) in A071. the inverter displays the feedback Re la t ion  code  -

value changed by A075 (PID scale). d004: Plb fesdback  monitor

’ Display of monitor part * * ’ Feedback quantity ’ x * PID scale * AO71:PID  selection

(Frequency command value) (A075 ) m75: PILl Scale

(Setting)

A071 :  O.l(PID is effective)

A075 : O.Ol-99,99(Display is O.Ol-99.99(Set with the 0.01 unit)

(Display)

0 .00 - 9 9 . 9 9 : Display is in 0.01 unit.

100.0 - 9 9 9 . 9 : Display is in 0.1 unit.

1000 - 9 9 9 9 : Display is in 1 unit.

( 100 - ( 9 9 9 : Display is in 10 unit.
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lntelliaent inout monitor
The LED display will monitor the state of the intelligent inputs.

(Example)

FW; input intelligent 2,l:ON

Input ibtelligent 5. 4. 3:OFF

lntelliqent output monitor
The LED display will monitor the state of the intelligent outputs

(Example)

Output intelligent 12. 11: ON

Output alarm A: OFF

ON

OFF

Relation code

d005: tntelligent  input monitor

I (Black): Lights up

(White): Lights

out

In case of FW

Lights up: ON

Lights out: OFF

Relation code

d006:  output  intelligent mOni,or

Display

I
(Black): Lights up

0 (White): Lights out

AL output 12 11
OFF intellige”, ON ON
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Freauencv conversion monitor
This inverter displays the value changed by the lnverter  output frequency

and the value set in b066  on the monitor part,

‘Monitor part of display’ - ’ output freque”cy(d001)’ x ” output frequency

factor(b066)’

(Display) Display of d007

Relation code

6007: Frequency  Co”ver~lo”

b086: Frequency conversion

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 (dOOl):5O.OOHr

When the frequency conversion factor (b066) is 1.1,

the frequency conversion monitor (d007) displays ‘55.00’ as ‘50 x 1 .l = 55.00

Outout  voltaae monitor .c Relation code 7

This inverter displays the output voltage of the inverter converted into the

alternating Voltage.

The monitor lamp ‘v’ should illuminate while the contents of d013 are displayed.

(Display)

0.0 - 600.0 :Display is in O.lV unit

InDut electric Dower monitor
Display output electric power from inverter.

The monitor lamp ‘kw’  (‘v’ and ‘n’) should illuminate while the contents of d014

is displayed.

(Display)

0.0 - 999.9 :Display is in 0.1 kw unit.

,
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Accumulated time monitor on RUN
The operation time of inverter is accumulaled  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 Ihe inverter and dispkys the valuk.

(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.

Tric 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.

TriD monitor l-6
This displays the details for the last six protective trips. Relation code -

The trip monitor 1 displayed the details of Ihe last trip. 6081: Trip monitor 1

(Display contents) d082:  Trip monitor 2

(11 Trip Code (Display anything from EOl to E79.)(Notesl) d083:  Trip monitor 3

[Z] Output frequency on tripping (Hz) dOB4: Trip monitor 4

(31  Output current on tripping (A) dOB5: Trip monitor 5

(41 The direct voltage (between P and N) on tripping (V) dOB6:  Trip monitor 6

(51 The accumulated time inverter was operating until’tripping (hr)

[6] The accumulated time inverter was run until tripping (hr)

(Note 1) Please refer to Ihe pages 4.4 Protection function list (2) Trip monitor display.

The methods of trip monitor

(Note2) In case of no lrippinga is displayed.
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4.3.2 Function mode
Relation code

Setting of the oubut freauencv -,
:output frequency

Setting the output frequency of Ihe motor. :Freq”e”cy  command  s*,*ct 0
The output frequency is set by FOOl.  when the frequency command A0201A220:  let12nd  multistage

select (AOOl) is set to 02. speed zero
Please refer to the frequency command select (AOOl)  about other

methods of frequency selting. 1
When a frequency is set in Fool.  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 OB(SET) to an intelligent input terminal.

Set item Function
code

Data

 .hi&est frequency
0.0 start frequency-First/Second I-

Contents

Unit : Hz
‘Fool’  - ‘AOZO’
Second control setting of ‘Fool’  -
‘A220’

ODeration direction
This is effective when the operating command is set by the digital operator.

Function
code

FO04

Data

00
0 1

contents

Forward
Reverse

,yWQio,n  code

FOO4: O,wat,on  direction

j

Selection with limits of oDeration direction
The direction of the motor can be restricted.

Freauencv command selection
Select the method of frequency command.

When 0-1OVdc  is inputted to the frequency command by 02-L terminal.

operation direction of motor reverses.

On output frequency monitor d001. you can’t get information about forward/reverse. So be cure with

operation direction monitor d002.

Function
C”h oata

/
contents

_ _ _ _

A001

00 Setting frequency with the potentiometer the digital operator has. I
0 1 Setting frequency with control terminals (Terminals: O-L. 01-L. 02-L)
02 Setting frequency with digital operator(F001).  remote operator.

Setting frequency with RS4S5  terminals for communication.
Setting frequency with option board 1.
Setting frequency with option board 2.
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Ooeration command selection Relation code

Select the control of RUN/STOP commands.

Operation command from the control terminals (Terminal)

Start/Stop by ON/OFF of control terminals.

Forward : FW-CMl~terminal

Rev&e  : RV-CM1 terminal

Put Ol(RV) to an intelligent Input terminal.

:Operalion  command

selection

COO1-CO05:  Input intelligent

FW  a/b (NO/NC)  selection

When using the FW terminal, it is possible to change the contact from NO to NCby settin a orb (respectively)

in COlg.

When operating from the digital operator, set operation direction in FO04.

or operate sta rtl

F

Stop with RUN key/STOP key on the digital operator.

Function code Data

0 1

02

A002 03

04

Contents

Start/Stop with control terminals(Terminal).(FW. RV)

Start/Stop with digital operator, remote operator.

Start/Stop with RS485  terminals for communications.

Start/Stop with option board 1.

Operation
command

selection

co19

COll-co15

05 Start/Stop with option board 2.

00 a contact (NO)

01 b contact (NC)

Selection on stop
When stop is commanded from the digital operator or the control

terminals (Terminal). select the stop after slo&ing-down  according

to slowing-down time or the free run stop.

When the second cycle is started while in free run stop, the inverter

follows the free-run stop selection bOB8  and restarts.

(Refer to the item of free-run stop.)

FOO3lF203:  FirstlSecond  deceleration time

bOCl3 :Waiting  time for retrying

b007 :Frequency setting 01

frequency coincidence

/ b088 :Select for free-run  SbP

Setting item
Function

Data
code

contents

Selection on Stop b091 00 Normal stop (Decelerated stop)

0 1 Free-run stop

Selection of  f ree-run bOS8 00 OHz start
SIOP 01 Start frequency matching

Frequency setting of

frequency matching

Wailing time for retrying

b007

b003

0.00-400.0 Unit : Hz

0.3-100. Unit: second

Selection of Stoc key
Even though the control terminals are selected for the operation

command, you can still set whether the stop key of operator

(digital operator etc) is effective or not.

Function code Oata Contents

bOS7 00 The stop key is effective.

0 1 The stop key is ineffective.
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Adiustable t ime
The acceleration and deceleration lime can be set.

Set a long time to accelerate or decelerate slowly or set a short

lime lo accelerale  or decelerate quickly.

The time setting is Ihe time it takes to accelerate from zero  to the

maximum frequency and to decelerate from the maximum

frequency  to zero.

- Relation code

FOO2IF202:  FirsUSecond  accsleratlo”

time

FOO31F203:  FirstlSecond  decelerallo”

time

AOOWA204:  lstl2nd maximum

frequency

Set item
Function Limit of

contents
code setting

Acceleration
Unit : second

FOOZIFZOZ
time

0.01-3600. Setting acceleration time from zero  to maximum

frequency.

Deceleration
Unit : second

time
FOOWF203  0 . 0 1 - 3 6 0 0 .  .Setting deceleration time from maximum

frequency to zero.

However short you set the adjustable time, the adjustable time of the actual motor can’t be shorter than the

shortest adjustable time determined by the inertial Effect J of the mechanical system and motor torque.

If you set the time shorter than the shortest adjustable time, a protection trip of OC or OV may occur.

Acceleration time 1s

(JL + Ju) x NM
tr -

9.55 x (Ts + TL)

Deceleration time t0

JL: J of the load converted into motor shaft (kg/m’ )

JM: J of the motor (kg/m’  )

NM: Motor revolving (rImi”)

Ts: The maximum motor acceleration torque on inverter driving (Nm)

Ts: The maximum motor deceleration torque on inverter driving (Nm)

(JL + Ju) x NM TL: Needed transit torque (Nm)
ts-

9.55 x (TwTL)
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Base freauency
Base frequency and mo,or voltage

AVR function

(1) Base frequency and motor voltage
A082: Motor voltage selection

On selection of base frequency and motor voltage, set the output of the inverter (frequency voltage) lo the

motor  rat ing.  :
o”tw  “011WB

?

The Base frequency is the nominal frequency of the motor. this value can be found on-the nameplate of the

motor. It is important to match the Base frequency (A003) lo this nominal value or there is risk of damage to

the motor.

If a motor has a base frequency higher than 60Hz. it is considered lo be a special motor. In this situation. it is
important lo make sure the maximum output current of the inverter is higher than the FLC of the motor.

The Motor Voltage Selection is the nominal voltage of the motor. this value can be found on the nameplate of

the motor. It is important to match the Motor Voltage (AOBZ)  to this nominal value or there is risk of damage

lo the motor.

When changing second base frequency (A203) an intelligent inpul terminal must be set lo OB(SET)  and

switched on.

Selling item Funclion  code ! Setting limil ~ C o n t e n t s

Base frequency A0031A203  ) ~~~:~~~nd  maxim”m

i 200/215/2201230/240

Motor voltage

selection

(2) AVR function

A062

i 3,,.oo,~,5,440,460,460

j Unit:Hz

Unit V When inverter is ZOOV  class,

! seliclion is possible.

Unit:V  When inverler is 4OOV class,

selection is possible.

5751600
Unit:V  When inverler is 6OOV class.

selection is possible.

Even if the incoming voltage changes, this function will keep the output voltage and a conslanl  voltage level.

The output voltage lo the motor in this function references lo the voltage selected on motor voltage selection.

Select Yes/No of this function on A061  AVR selection.
/

Function
Data

code
Co”lents  I D e s c r i p t i o n

-4

00 Always ON / This function is effective or%c&eleration.  constant speed, deceleration.

0 1 Always OFF 1 This function is ineffective on a~celeration.conslant  speed,

A06  1
j deceleration.
I

.,....’

I 02 deceiyating !
I

Thus  mcreases  a loss of motor and reduces the energy regener.&d  to

/ i OFF ;
inverler on decelerating.

. . \ ::-<
.

.r.*;,.p ., .

.: . .
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Maximum freauency
Set lhe maximum frequency value of the inverter.

This set value is the maximum frequncey that the inverter  will achieve  when

It receives top speed reference from the control terminals or the digital operator.

To the change the 1”/2”6  maximum frequency. set an intelligent input terminal to OS(SET) and switch the input

ON.

The lnverter  output voltage from the base frequencey  lo the maximum frequency is the same level as !he

voltage selected on the motor voltage selection.

Carrier freauency
The carrier frequency of the PWM wave-form output from the invetter  is adjustable

by changing b083.

If the carrier frequency is set higher. the audible noise from motor will be reduced

but the RFI noise and the leakage current may be increased.

This function may help lo avoid the resonant frequency of the motor or the mechanical system.

(Nolel) The maximum value of the carrier frequency in order to achieve full output current is different

depending on the capacity. When raising the carrier frequency. the rated output current will be reduced.

C o n t e n t s Maximum carrier Deraling on carrier frequen‘cy - IZkHz

frequency

1lkW 12 100% ,

15kW 12 100%

18.5kW 10 90%

22kW 6 60%

33kW 3 70% I
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External analoa OutDut
This inverter has three kinds of external analog oupul  terminals.

O-L terminal : 0 - 10Vdc

c

01-L termminal  : 4 _ 2OmA

02-L terminal : -10 - 1OV

~~~~~~~~Ltion

cool-coos:  Intelligent input terminal

The setting contents of this function is as follows.

Setting item Function code. Data Contents

00 Change of 0101
I

AT terminal ON : 01-L valid
AT terminal

A005
With AT terminal AT terminal OFF : O-L valid I

selection
01

Change of O/d2 AT terminal ON : 02-L valid
with AT terminal I AT terminal OFF : O-L valid 1

00 Single
02 selection A006 01 Auxiliary frequency command of 0. OI(No reverse)

02 Auxiliary frequency command of 0. OI(Reverse)
Assign ll(AT) to intelligent input terminal.

The frequency setting is the values from terminals 0. 01 and 02 when ll(AT) isn’t assigned.

The following frequency command methods are available by combining A005. A006 with the intelligent output

AT terminal.

In the case that reverse and FW(for.vard)  terminals are ON, the inverter  operates reversely when (main

?q”e”cy  comm

Intelligent input

terminal
on aaslgnlng
AT

tntelligent input
Terminal when
Don’t assign  AT

d + auxiliarly frequency command)< 0.



OutDut Freauencv Start/End
External analog signal from the control terminals

(frequency command)

O-L terminal : 0 - 1OV

[.

01-L terminal : 4 - 20mA

02-L terminal : -10 - 1OV

Set output frequency for one of the above

Il)Start End of O-L terminal. 01-L terminal

00
o/o1 start
Selectib”

A015IA105 I-
/ O1

i
I

Relation code

AOIl: 0 stert A103: 01 start rate

AllIz: 0 B”d Al&l: 01 en* rate

A013: 0 start rate A105:  01 start selection’

A014: 0 end rate Alll: 02 start

A019 0 start selection A112: 02 end
At01 : 01 start

Contents
Unit : Hz Set starting frequency
Unit : HZ Set ending frequency
Unit : %
set start rate for output frequency command 0-IOV, 4-20mA
Unit : %
Set end rate for output frequency command 0-1OV.  4-20mA
External start frequency
Output frequency from 0 to A013/A103  outputs the value of
AOll/AlOl
OH2
Output frequency from 0 to A013/A103  outputs the value of
OHz

When the input is from 0 to SV with O-L terminal, set A014 to 50%.

(Example 1) A015/Al05  : 00 (Example 2) A015/A105  : 01

1,’ ; 1 >o AOI~A~ AOI~IA~M lbox Fraquancy
(O"hlA, I~OWOmAl ~0mmand

(2) Start, End of 02-L terminal

Set.item
Functiori

Data contents Notes
code

02 start All1 -4oo.-400. Unit : Hz Set starting frequency !

02 end A l l 2 -4oo.-400. Unit : Hz Set ending frequency

02 start rate A l l 3 -lOO.-100.
Unit : % Set starting rate for output frequency command i
-lo-IOV (Notes)

I (Example 3) j
J

!
02 end rate A l l 4 -lOO.-100.

Unit : % Set ending rate for output frequency command
-IO-lOV(Notes)

(Notes) The rates of -lOV-IOV  is following.

-lOV- ov:-100-O% (Example 3) Howard

0v-10v:0-100%

For example. in case of use with 02-L terminal, set -50% to A113.

50% to A114.
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Settino analoa inwt filter
Set the internal filler of the frequency setting signal of vollage or current

from the conlrol  lerminals

II is importanl  to first remove  the source of lhe noise lo lhe system.

When stable operation can not be achieved due IO the effect of electrcal noise, set a larger value.

The response hill be slower by setting a larger value. The limit of setting is aboul  lOms-60ms(  set value :

l-30)

.
Function code Limit lo set CO”le”tS

/
A016 l.-30. Can set with the 1 unit.

Output  voltaoe gain
Regarding the voltage selected on A082 motor voltage selection as 100 %.

set Ihe rate of the voltage which the inverler  outputs for the voltage

selected.

1 Function code 1 Limit lo sel ! Conlents
I

A045 I 20.-100. I Unit:% !
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Control svstem N/f Characteristic
,

Set V/f (output voltag&utput  frequency) characteristic.
A044/A244:1"/2"? cmtrol systen,

To change 1” 12”’  conlrol  system (V/f characteristic), set

OQSET) to an’intelligent input terminal and switch it ON.

[Re;;e  ;

b100,b102/b104,bl06,b108,b110,b112

Free setting Vlf frequency 1/Z/3/4/5/8/7

b101,b103,bt05/bl07,b109,b11t/b1,3
: Free selting  VR  voltage l/2/3/4/5/6/7

Function code oata V/f characteristic

00 Constant torque characteristic(VC)

A044lA244 0 1 Reduced lorque  characteristic(VPl.7power)

02 Free setting V/f characleristic

(1) Constant torque characteristic (VC)

Output voltage outputs proportionally lo the outpul  frequency.

Output voltage outputs proportionally from 0 lo the base frequency. but the output voltage from the base

frequency to the maximum frequency is constant regardless of frequency.

output
“oftag*  (,OO%,

_............

liLlIYL output frequency (HZ,
0 Base Maximum

frequency frequency

(2) Reduced torque characteristic (VP1.7 power)

This characteristic can be used when a large starting torque isn’t required.

At low speeds. it can cause improvement of efficiency, loi noise and low vibration because of lowering the

output voltage.

V/f characteristic is as follows.

output voltage
(100%)

f

IO%01 Base Maximum
Basic frequency frequency frequency

Period @ :The limit from 0 to 10% of base frequency is the constant characteristic.

(Example) If the base frequency is 60Hz. the limit from 0 lo 6Hz is constant characteristic.

Period @ :The limit from 10% of base frequency to base frequency is reduced torque characteristic.

The voltage is output in the curve of 1.7 power for frequency.

Period @ :The voltage is constant from the base frequency to the maximum frequency
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(3) Free V/f setting

4D

The free V/f setting sets optional V/f characteristics by setting the voltage end frequency in seven

parts.(blOO-b113)

The setting of free V/f setting operates always to be 1 2 2 S 3 S 4 5 5 2 6 S 7.
Please set first free V/f setting 7 because the initial value is all OHz.

When the free V/f setting is valid. the function of torque boost(A041/A241).  base frequency(A003/A203).  is

(Example)

requency (HZ,
0 II f2 ,3 f4 f5 16 17

(Note) Even if you set 8OOV  for free V/f voltagel-7, output of inverter  can’t be more than the input voltage or the

AVR setting voltage.
output voltage(v)

v, _______________

1

-7I,. ”

v6 !-.--c-.-e. .~~~.“‘“‘“““‘“‘“R

! 8’ ;

ii:.-.-’ /
>

0 f6 ‘7 Olmut freQusncvlHz)
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T o r a u e  b o o s t / Relsti?n code \

A correctly installed motor and careful attention to voltage
A0411A241:  I’YP torque boost selection

drop in the wiring wilt  improve the motor torque at low Speed.
A0421A242:1”12”0  manual  operation torque  boost

Setting of A041/A241 will select between manual torque
A0431A243:1”/2”d  manual operalion lorque boos1

boost and automatic torque boost, the level of torque boost
break ,,oi”t

corresponds to the set motor capacity selection (H003IH203)
H003/H203:1*‘/2”d  motor capacity sele.z:lion

and the motor pole selection (HOO41H204).
H004/H204:1”/2”’  motor pole selection

J

Set item

Torque boost

Manual torque boost

Function code Data contents

00
A0411A241

Manual torque boost

0 1 Automatic torque boost

Unit:%

A042IA242 0.0-20.0 Level corresponding to output
Voltage (100%)

Manual torque boost
A043/A243 0.0-50.0

Unit:% !

break point Level corresponding to base frequency /

(1) Manual torque boost

The values set up with A042/A242  and A043/A243  is outputted.

A042iA242  sets a percentage level where the base frequency voltage is 100%.

The level set is the value of torque boost output voltage at 0 HZ.

When using the manual torque boost. it should be noted that overuse will cause saturation of the motor and

may cause  damage.

The manual torque boost break point is the frequency at which the voltage torgue boost is switched off and

normal operation resumes.

To change from AO4land  A042 to A241and A242 an intelligent input needs to be set to OB(SET) and switched

(2) Automatic torque boost

The output voltage is adjusted automatically by the condition of the load.

When using automatic torque boost it is important that the following two parameters are set correctly.

Set item Function code Setting limit contents

Motorcapacityselection H003/H203 0.20-75.0 Unit : kW

Motor pole selection H004/H204 2/4/6/6 Unit : pole
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Direct current braking
A dc voltage can be applied lo the motor windings

in order to lock the motor shaft and avoid werun

al low speeds.

There are Iwo methods of activating the dc braking,

Outside which is through the intelligent input

terminals and Inside which is automatically started

at a specific frequency.

Relation code .-,

A052: DC braking frequency

A053: DC braking late time

A054: DC braklng ~ovar

Ag55: DC braktng  time

A056: DC braking edge/level selection

AO57: Starting  DC braking power

A058: Starting DC braking time

A059: DC carrier frequency /

Set item 1 Functin  c o d e  1 Data I CO”te”tS

DC braking selection / A051 00 / Inside DC braking : invalid
01 j Inside DC braking : valid

Unit : Hz
DC braking frequency A052 0.00-60.00 When the output reaches the set frequency and

Inside DC braking is valid, DC braking is started.
Unit : second

DC braking late time
i. I

A053 0.0-5.0 After DC braking time is reached, or DB terminal
is ON, the late time is a delay before DC braking

DC braking power I
0. Unt : %

/Starting DC braking i AO54/AO57 t
wey$  (Zero current)

1 power /
1 v

7 0 .
I

Strong (Inverter rating fairly 70% the DC current)
1 Unit : second

The DC braking is stopped after this time delay
has elapsed. The time is tarted when the late

DC braking time A055 0.0-60.0

DC braking edge/level
selection A056 00

0 1

time has elapsed.
Edge movement (Example 1-6-a)
Level movement (Example 1-6-b)

I Unit : second

( Starting  DC braking time / A056 / 0.0-60.0 1 :It IS vahd for InsIde DC braking.
When operating  command is ON. DC current is

I
DC braking carrier

I / started.

Frequency A059 0 . 5 - 1 2 Unit : kHz

(1) DC braking carrier frequency

It is possible to alter the DC braking carrier frequency. However. if the DC braking carrier frequency is set

higher than 3kHz. the value of maximum braking power level is automatically reduced as follows.

Set DC braking carrier frequency with A059.

M a x i m u m
A

braking 1%)

Direct braking carrier frequency
z

3
WV

5 7 9 11 12

Direct braking power limiter
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(2) Outside DC braking

Set 07(06)  to an intelligent input terminal.

DC braking is then switched by ON/OFF of OS terminal irrespective of DC braking,seleclion  A051.

Set strength of DC braking power wilh A054.

If DC braking late lime A053 is set. the lnverter  outpuit  is cut off for this time period. the motor will be free

running.

After the late time passes. DC braking is started.

Please set DC braking time A055 or DC braking time by OS terminal paying attention to the heat of the

motor.

Please set each setting in accordance with the system. after level action or edge action are selected

with A056

(a) Edge operation (A056:OO)

,Examplel-a)
Fw

:ExampleZ-a)

Fw 

t(

(b) Level operation (A056:Ol)

Examplel-b)
FW

ExampleZ-b)

Example3-b)

~Fw 
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(3) Inside DC braking

b

When lhe inverter starts, and the DS terminal is not ON the inverter can operate dc braking.

When using inside DC braking, the DC braking selection A051 should be set 01.

Starting DC braking power is set with A057. DC braking time at starting is set wilh A056.

Braking power  setting except starting time, set with A054.

If DC braking late lime A053 is se1 and the dc braking frequency is reached. the operating command

(FW) is switched OFF. The inverter cuts the output and for the set time of A053. free running of the motor

will occur. After finishing the set lime in A053. DC braking is started.

Set the frequency al which the DC braking will operate at with A052.

The operation of Edge/Level selection when using inside DC braking is different.

Edge action: Give priority to A055 DC braking action time, operate DC braking according to set time.

After turning operating command (FW) OFF, when output frequency reachs  the set value

of A052. during setting A055 DC braking is run. Even if operation command is turned

ON, during setting time of A055. DC biaking  is run.iExample  5-a).(Exaniple  6-a)

Level action: Give priority to operaing  command, ignore DC braking time A055 and move lo normal

operation. When operation command is turned .ON during DC braking. set time of A055

is ignored and normal operation is restored. (Example 5-b), (Example 6-b)

,“\ CA..”  ^,.tinn,a,  LY#O aIII”II
1 ,I.\ I a,,.31 s*,i*n\Y,  LI.ll a*.,“,,

1 When starting (Example 4-a) i) When starting (Example 4-b)

Fw fw 

ii

ii) When stopping (Example 6-a) iii) When slopping (Example 6-b)

Fw  Fw

I) When stopping (Example 5-a)

FW I

ii) When stopping (Example 5-b)

FW
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Freauencv limiter
This funclion can set a maximum and minimum limit of the output

frequency.

Even if a frequency command exceeds the maximum and minimum

limiter the inverter will ignore this value and stop at the valuSS Set.

Set first maximum limiter on setting.

Be Sure lhat the maximum limiter (AO6llA261)  P minimum limiter (A0621A262).

The maximum and minimum limiter will not operate if OHz is sel.

Set item Function code Setting limit Contents

Frequency max.
0.00. Unit : HZ

limiter
A061/A261 frequency min. limiter - me*. Setting max. of ou!put

frequency frequency
0.00, Unit : HZ

Frequency min. limiter A062IA262 starting frequency - max. Setting min. of output
limiter frequency frequency

(1) I” use O-L. 01-L exe
oulput  rreq”ency (HZ,

When frequency command is control terminal
Ma?hl”m  frequency

AOWA204
____________........... (Terminal), by setting Min. limiter, even if OV is

A081
input, it is not possible to output less than the

frequency Set with Min. limiter.

When using the minimum frequency limiter and Ov is inputted into 02 terminal, A062 applies to both forward

and reverse directions

(a) When operation command is control terminal (Terminal)(A002:01)

Terminal / Revolution when 02 is OV
!

FW(ON) 1 AOE2,on  forward side !

REV(ON)  1 A062 on reverse side
(b) When operation command is operator (A002:02)

FO04 1 Revolution when 02 is OV I
00 1 A062 on forward side I
01 / A062 on revewe  side I
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Freauencv Jump Function \
Frequency jump can be used to avoid konance  points on machinery.

Frequency jump is to jump the frquency  command and avoid usual operation

within the limit of the jump frequency.

Output frequency changes continuously according to adjustable time.

It is possible three different points are set for the jump frequency.

r Relation code ----.

Ao63:J”mp  frequency1

AO64:J”mp  frequency  band,

AO66:J”mp  freqlkcy2

AO66:J”mp  frequency  band2

AO67:Jump  frequency 3

, AO66:J”mp  frequency band3

Set item / Function code Setting limit Contents

Jump frequency l/2/3  t A063/A065/A067 0.00-400.0 Unit: Hz

Set the frequency fj of center to jump.(Note)

Jump Width l/2/3 A064/A066/A066 0.00-10.00 tJnit:Hz

Set l/2 value of frequency band to jump (Note)
(Note) The frequency to jump is fj + 2 (Hz).

Acceleration stoD function
When the inertial moment of a toad is high. this is the function to wait

until the slip of the motor on starting becomes smaller. AO69:Acceleration  stop frequency

Use when the overcurrent  trip occurs an starting.

I R e l a t i o n  code -)

A070:Accelerat~on  stop time

Set item / Function code / Data ‘Contents
Acceleration

;;c;;~;;,e;~y  1 1;;; 1 o’oo-400’o  ;;;;icre;;e”cy t o  b e  h e l d ./

j 0.0-60.0
stop time I Set the time to hold the frequency.



PID Function
This integrated process control function can be used for controls such as

constant flow and control for fan and pump applications.

When using this function set A071 to 01 or assign an intelligent input

terminal to 23(PID:  valid I invalid).

Set item lFunction  code1 Data Contents

PID selection A071
00 Invalid
_. /

PID P gain A072 / 0.2-5.0 1 Proportional gaii

PID I gain A073 0.0-3600.
lntegratio

Unit: seconas

P I D  D g a i n A 0 7 4  I 0 . 0 - 1 0 0 . 0
Derivative gain
Unit: seconds

,.-- Relation code

A001 :Frequency  command

s*leCtion

A005 :AT dectio”

A006 :02 selection

A071 :PID selectio”

A072 :PID P gain

A073 :PID I gain

A074 :PID 0 gain

A075 :PID scale

A076 :PID feedback selection

d004 :PlD feedback monitor

C001-COo5:lnlelligent  input terminal

C021-C022:lnlellige”t output terminal

CO44 :PID deviation setting level
\

PID scale A075 ! 0.01-99.99 Unit :%
PID feedback

A076
i 00 01-L:4-20mA

selection I 0 1 O-L :0-l ov
Maximum PID
Deviation level

co44 0.0-100.0 Unit 1%

(1) Feedback selection

Select which analogue  input terminals will be the feedback reference (A076).

Set the set frequency command selection with AOOl. (It should not be the same as the terminals selected

with A076). Or when the control terminal 01 is set with AOOl, the setting of AT selection A005 is invalid.

The contents changes when 02 is selected with A006.

(2) Basic operation of PID control . . . ..~~~I~.~~

(3) components  of ptD Kp:Proportional  gain. Ti:Reset time. Td:Rale time. s:0perator,  & :Devialion

[l] P action This is the action that the manipulated variable is in proportion to the command.

Set value

[2] I action This is the action that the manipulated variable increases with time in a straight line

Ma”ip”late

d variable

[3] D action This is the action that the manipulated variable is in proportion to the changing rate of command,

PI action combines above [I] and 121.  PD action does (11  and [3], PID action does [l]. [2] and [3]



(4) The adjustment of gain

Please adjust each gain according to the state as the following, when the response on the functional

operation PID is not stable.

lnspite of changing command, the change of feedback signal is slow. - Raise P gain.

The feedback signal changes instantly but is not stable. > Lower P gain.

The command and feedback signal doesn’t coincide instantly.  Lower I gain.

The feedback signal oscillates and is not stable. > Raise I gain.

In spite bf raising of P gain, the response is slow. > Raise D gain.

When P iain is raised, the feedback signal oscillates and is not stable. - Lower 0 gain.

(5) The Maximum PI0 Deviation Level/Output

It is possible to establish the maximum deviation level CO44 on PID control. When the PID deviation

amount reaches the set level C044, it is possible to set an intelligent putput.

CO44 can be set from 0 to 100 and corresponds with the command; from 0 to maximum.

Assign 04 (OD) to intelligent outpul  terminal 11. lZ(CO21. COZ).

(6) Feedback monitor of PID

Feedback signal of PID can be monitored.

The monitor value can be displayed by the product of PID scale A075

“Monitor display” - ‘Feedback (%)’ x ‘A075 setting”

(7) PID integral reset

This is the function to clear integral value of PID action.

Assign 24(PIDC)  to intelligent input terminal.

It is cleared whenever PIDC  is turned ON.

Don’t turn absolutely ON PID terminal during PID action, because there is a possibility of overcurrent  trip.

.Turn  ON PIDC  terminal after turning OFF PID action.

Automatic enerw-savina ooeration function
This function regulates the inverter output power automatically to a

minimum while operating at constant speed.

This fits for the load of reduced torque characleristic  of fans or pumps.

In case of operating by this function, set A085  to ‘01’.

A086  can adjust the automatic operation, response time.

/ Re la t i on  code  7

AO85:Operation  mode

selection

A086: Energy-saving response

Accuracy adjustment

\
[

/
S e t  i t e m 1 Function code ! Deta  1 Contents I

Operation
f 00 i Normal operation /

A085 /
mode selection / ; 01

/ E n e r g y - s a v i n g  1
1 operation I

i Energy saving
! Response /accuracy
Adjustment

100 Fast
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Re!a!ion  code
Two-staae Acceleration and Deceleration Function
By setting this function, it is possible to change the rate of

acceleration and deceleration.

As methods to change the rate of acceleration and deceleration,

you can seledt the method of changing by intelligent input terminal

and the method of automatic changing by optional frequency.

A093lA294: 1” 12”’  deceleration time 2

A094,A294:  1” /2”’ two-stage acceleratio”

and deceleration selection
In case of changing by intelligent input terminal, assign 09(2CH)  to

an Intelligent input terminal
A095/A295:1”/2”dtwo-stage  acceleratio”

Two-stage 00
acceleration
a n d A094lA294
deceleration
selection
Two-stage

0 1

acceleration A095/A295 1 0 . 00 -400 .0
frequency
Two-stage
deceleration
frequency

A0961A296  j 0 . 00 -400 .0

I

(Examplel) In to set A094/A294  to 00 case

COOI-COOS: Intelligent input terminal

contents

Unit : second (Examplel,2)

Unit : second (Examplel.2)

Changing by intelligent input terminal 09 (2CH) (Examplel) I

Changing by two-stage acceleration and deceleration frequency
(A095/A295.  A096/A296)  (Example2)

Unit: Hz It is valid when two-stage acceleratidn  and deceleration j
selection (A094/A294)  is 01. (Example2)

Unit: HZ It is valid when two-stage acceleration and deceleration
selection (A094/A294)  is 01. (Example2)

(Example2)  In to set A0941A294  to 01 case
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Acceleration and deceleration oattern

r

j (

i

(1) Selection of pattern

Pattern of acceleration and deceleration speed is possible to set up

corresponding to each system.

Select the pattern of acceleration and deceleration with A097 and

A098:  Deceleration pstfern selection

A132 Deceleration curve constant

Cutting fhe tension control, rolled book such 8s

It IS possible to set the pattern of both acceleration, deceleration

(2) The curve constant (the swelling degree)

It makes the rough sketch reference and please decide the swelling degeree.

*YIP”I  n.qmnr* .., O”,W  “.W.“C” IOO”lwtll.w.“~”
../“.  ,10(1x1 ..I 1.1”. llP0.l I., r.*.,looX,

There is the range which the midway adjustable-speed time becomes fast in the S character pattern,
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Relation code
Instantaneous Dower failure I under-voltaae bOO1  :Rotry selection \
Instantaneous stop and start b002 :A,,owab,e  ““der-“oltage  power ‘ail”,* time

(1) You can select whether the inverter trips or retries (restart) b003 :&try delay time
when an instantaneous power failure/under-voltage occurs. b004 :Instantaneous  ,,awer  failure under-voltage
When retry function is selected with b001. and an trip during stop
instantaneous Stop/under-voltage trip occurs restart is tried bOO5 :Instantaneour  power failure under-voltage
16 times and a trip will occur after 17 times. retry time time sslection

And when retry function is selected. and an over-current or bOO7 :frequency  setting for matching frequency
an over-voltage occurs, restart is tried 3 times and a trip will

occur on the forth time.

When an instantaneous power failure/under-voltage occurs, you can select execution of trip with b004.

To select a retrv function with b001.  set the followina retrv mode correspondent to each svslem.

I Set item

Allowable under-
voltage power’failure
time

failure/under-voltage

Frequency setting for
f-equaling

b002 / 0.3-1.0

b003 / 0.3-100.

00
b 0 0 4

//
II 0 10 1

bOO5 +bOO5 +
II 0 10 1

b 0 0 7  j O.OO-400.‘0

Description
I

Trip.
Restart from OHz on retry.
Start equaling frequency on retry. (examplel)
Start f-equaling and stop decelerating on retry
After stop. start trip. (examplel)
Units : second /
If the instantaneous power failure time is shorter than the set /
time, a restart will occur. (examplel) If the instantaneous stop I
time is longer than set time, trip. (example2) I
Units:second !

I
Delay before motor restart time.
Invalid
Trip isn’t caused and alarm isn’t output.
Valid
Trip is cause and alarm is output.

------YRestart to 16 times on instantaneous stop under-voltage.

Restart freely on instantaneous stop under-voltage.

Units:Hz
When the frequency of the motor during free-run is less than this !
set frequency.‘restart  with OHz is caused. (example3.4) I

F-equaling start: The inverter reads the motor RPM and direction and restarts the inverter to matCh  these

readings.

Retry function (b001: 02): The timing chart in case of selection is following.

10 :Instentaneouo  stop power failure
11 :Allowable  under-voltage power failure time(b002)
12 :Rstry wait tims(b003)

(examplel)

Power  WPlY-~1:

lnvartsr

(example2)

P.W.,  siupply

I”Ye,tl)l output

j Free-r””

After wait for 12 seconds according to 10 c 11, restart. Trip according to 10 > 11
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(example3)  Motor frequency(revolution  time) x-b007 (example4)  Molar frequency (revolution time) cbOO7

Power  soYrce Power  *O”rC*

Invemr I”“WlW
DYtput DYtput

MOLD<  frequency
(r*“ol”lion  time,

(2) Instantaneous power failure during stop alarm output during under-voltage

Select yes/no of alarm output when instantaneous power failure or under-voltage occurs with b004

Alarm outputs while control power of inverter remains.

(example5)  b004 : 00 (example6)  b004 : 01

(3) II is possible to use an output by assigning the signal (IP: 06) during instantaneous slop. by setting (RNT:

09) during under-voltage to an intelligent output terminal 11. lZ(CO21, CO22)  or alarm relay output terminal

(CO26).

e,

ODen phase Drotection function selection
This is the function to warn when the inverter input supply opens.

Function

code
Date Description

00 Invalid

b006
Don’t trip when the input supply opens..

01 Valid

Trip when the input supply opens..

When an open phase occurs. there is a danger that the inverter could produce one of the following states;

(1) Ripple current of main capacitor increases, life of main capacitor shortens remarkably,

(2) In case of load. there is danger that the capacitors or thyristors inside the inverter could be damaged.

(3) There is a risk that the in-rush resistor to limit the current inside the inverter may burn out.
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Electrionic  thermal function Relation code

Set the lnverter  according to motor rated current to protect

the motor from overloading. overheating and damage.

A warning signal is outputted before tripping on electronic

thermal prqtection.

b012/b212:1VP  electric  thermal level

b013/b213:1W?“’  e,*c,ric lherma,

characteristic seIec,io”

b015/b017/b019:free  electric lherma, frequency 11213

b016/b01B/b020:Free  thermal current ,,2/3

COZI-C022:lntelliQent  output  terminal

(1) Electronic lh~rma,  Ieve,

F&v&n code ) Setting range

L CO26~Alarm relay output terminal

Description
Rated Current x 0.2 to

D”l‘,D‘l‘
Rated Current x 1.2

Units:A

(example) L3OOP-11OLF

Motor curre”t:44A
,

Setting range:S.S to 52.6A

When electronic thermal level bb12-44A.
time limit characteristic is right diagram.

(2) Electronic thermal characteristic

Frequency characteristic is added up to set value of b012.

Reduced lorque character ist ic is calculated

according to heat of an HITACHI genera, motor.

(a) Reduced torque charcteristic

To add to the time limi, characteristic set with the reduced time rate b012/b212  by each frequency.

(b) Constant torque characteristic

Set this in to use constant torque motor case.
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e

(3) Free/thermal characteristic

It is possible’to set the electronic thermal characteristic freely according to the load in order to protect the

motor and the Inverter.

Setting range is shown es follows:

Set item Function code Set range Description

Free electronic thermal frequency b015/b017/b019 0 to 400
1 /z/3

/Units : Hz

Free electronic thermal current l/2/3
b016/b016/b020 -0.0 Don’t operate.

0.1 to 999.9 Units : A

(3) Thermal warning

A warning signal is outputted before overheat protection by the electronic thermal protection occurs.
Warning level is set with CO61.

Assign.l3(THM) to en intelligent output terminal (CO21.  COD) or the al&m relay output (CO61).
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Overload restriction
(1) Overload restriction

The lnverter monitors the motor current on acceleration and constant

speed.

When the inverter  reaches the overload restriction level, the lnverter

will reduce the output frequency automatically to restrict the overload.

This function prevents an over-current trip by inertia during acceleration

or radical changes in load at constant speed.

Two kinds of overload restriction function are set with b021.  b022.  b023

and b024.  b025, b026.

To change b021. b022, b023 and b024. b025.  b026,  assign 39(OLR)

to an intelligent input terminal.

The current value this function operates at is set in overload restriction

level.

The overload restriction constant is the time to decelerate to OHz  from max. rrequency.

b021, b022. b023 and b024. b025.  b026 is changed with OLR.

As this function operates. the acceleration time is longer than setting time.

If the overload restriction constant is set too short, in spite of accelerating. an over-voltage trip is caused with

regenerative enegy  from the motor on automatic deceleration by this function.

When this function operates in the midst of accelerating. the frequency will not reach the goal frequency. the

lnverter will adjust in the following way.

Make acceleration time longer.

Raise torque boost.

Raise overload restriction level.

_ Relation code
b021:Overload  restriction selection

b022:Overload  restriction level

b023:Overload  restriction constant

b024:Overload  restriction 2 selection

b025:Overload  restriction level2

b026:Overload  restriction constant2

COOl-CO05:lntelligent input

COZI-C022:lntelligent  output

CO26:Alarm  relay output setting

C040:Overload  advance notice signa

output mode

C041: Overload notices level

Set item
Overload
restriction
Selection.
Overload
restriction
I l?“Ftl

Function code Data Description
00 Invalid

b021/b024 0 1 Acceleration/valid on constant speed.
02 Valid on constant speed.

b022/b025
Rated current x 0.5 to Units :A

Rated current x 1.5 Current value overload restriction operates.

Overload
restriction
constant.

Units :second
0 . 1  t o  3 0 . 0 Deceleration time when overload restriction
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(2) Overload advance notice

When the load is high, it is possible to adjust the load again by outputting an overload advance notice.

It is used to prevent damage to the machine from too much load. i.e. baggage on a conveyor. the lnverter

overload protection will operate.

Assign 03(OL) to an intelligent output terminal 11. 12 or the alarm relay output terminal.

Set item Data
1 code / j Description

Overload

advance notice

signal output

‘mode selection

jOverload

ladvance  notice

ibd

00 1011 acceleration. constant speed, this is valid.

co40 /
01 On constant speed only, this is valid.

/ 0.0 1 D o n ’ t  o p e r a t e .

/Units: A

co41 ; 0.1 to As load reaches overload advance notice level.

) Rated current x OL signal is output.
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Start freauency
This frequency is Ihe value the operator must set before the lntierter  will give

an output.

Mainly used when an operator adjusts the start torque.

By setting the start frequency higher, direct starting is caused and the starting current increases. Therefore an

overload is within Ihe restriction range and the inverter has a tendency to trip on over-current protection.

Function
code

Set range Description

bO92 1 0.10 to 9.99 ( Units:Hz

FW

output frequency
bOS2  

output voltage I,,,*,,/-

Reduced voltage start selection
This function is to raise the voltage slowly on motor starting.

The lower this value the more torque is available on starting..

However. by making this value lower. the inverter has a tendency of tripping on

over-current protection. because of almost direct starting.

Fw 

f
Re la t i on  code  -

b036:Reduced  voltage

start  5e1ectim

bOB2:Start  frequency
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BRD (reoenerative breakinal function .
This function only operates with the L3OOP  - 15kW  and lower, as lhey have the built-in BUD.

This function is to consume regenerative energy from the motor as heat by the use of an external,
resistor.

Regeneration occurs when the motor is decelerated to quickly and the motor, turns into e generator and

voltage flows back into the Inverter.

To use the BRD function. set following condition.

Set item
/ Function
/ Data
c o d e

Description

0.0 BRD don’t operate.
1

I !

The usage ratio of BRD is set by 0.1% unit.

When inverter exceeds the usage ratio. trip.

BRD usage i

Ratio
, b090

I

1 (

0.1-100.0 ERD  action

I
100  second

< >

f Usage ratio (%) = ,~;‘,‘.‘,b’~‘,xloo

I 00 BRD don’t operate,

Selection of 1
/ b095 01

During run: valid (BRD operates.)
BRD

I During stop: invalid (BRD doesn’t operate.)

02 During run. stop, valid (BRD operates.)

I (Nola, Units: V In case of 2OOV  class inverter, setting is valid.
BRD ON 330-360

Level
i b096
! Wll),
I 660-760

Units: V In case of 400V class inverter. setting is valid,

,.I-..> “n,. ^..,~ ~.. _.. -^

Coolina fan operatina selection
You can select whether the fan operates continuously or operates only when the

inverter is in the running operation.

Function
Data

code
Description

00 Always run

Only during run
b092

L- O’

However, inverter operates for five minutes

after power ON, and for five minutes after
inverter operation stops.
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lntelliaent inwt terminal setting
It is possible to operate functions by assigning those functions to the

intelligent input terminals l-5 (Cool-COOS).

r Relation code 

coo,-coos:  l”tellige”l Input  terminal

The intelligent input terminals l-5 can be selected individually whelher  the contact input specification iS either

a NO or a NC co”tact

Two or more intelligent input terminals can’t be assigned to be the same function.

If a” intelligent input is assigned a function which is already assigned to another terminal it will automatically

be restored back to the setting before.

Multi-speed operation function

09 2CH:Two-stage  adjustable-speed Two-stage adjustable-speed function
11 FRS:Free-run  stop Free-run stop !

12 EXT:External trip External trip 1
13 USP:Unattended  start protection Unattended start protection function /
1 4 CS:Commercial  change Commercial change I
15 SFT:Software  lock (control terminal) Software lock I
16 AT:analog  input voltage/current select Analog external input I

cool- coo5

I

18 R&Reset  inverter Reset inverter !

20 STA:3  wire run /
3 wire input function I

2 1 STP:3  wire keep
I

22 F/R:3 wire forward/reverse I
23 IPID:PID  selection (valid/invalid) I PID function.T, n,nm.n,n:  _.___^. :^_ .^^_ 6 I‘4 ,r,“b;r,”  ,r,,ag,au,,y ,eao’L I

27 IUP:Remote  control UP function
26 /DWN:Remote  control DOWN function 1 UP/DOWN function

:

!
/
I

/ 29  jUDC:Remote  contro l  data c lear
: run)

-speed 2 (bit run)

Multi-speed operation fu”Cti0”

-speed 6 (bit run)
-speed 7 (bit run) I I

39 lOLR:Overload restriction change Overload restriction

“0 IN~:No assign I /

It is possible to set a contact input or b contact input to

Input FW  alb (NOINC) selection

a contact: ‘ON’ with Close. ‘OFF’ with Open

b contact: ‘ON’ with Open, ‘OFF’ with Close

RS terminal can set only a contact.
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Multi-speed operation function
II is possible to set multiple operation speeds and switch between the

speeds with the terminals.

Multi-speed operation can be selected by binary operation(max.  16

speeds) with 4 terminals or by bit operation (max. 6 speeds) with 5

terminals.

AO21-AO35:  Multi-speed t-15
COOl-CO05:  Intelligent input terminal

/

Set item Functin  c o d e  : set value Description
Multi-speed

selection A019 00 Change to binary operation
0 1 Char “~

Multi-speed AOZO/AZZO-A035 0.00. start frequency- Units:Hz
O-15 max. frequency

~qIge to bit operation 5 speed

(1) Binary operation

It is possible to set multi-speed 0 to 15 by selecting 02 to 05 (CFI to CF4) on the intelligent input terminals,

Set frequency setting for speed 1 to 15 with AOZI-A035.

Set 0 speed with AOZO/AZZO  or FOOl when frequency command is operator.

Or when frequency  command is control terminal (Terminal), set with 0. 01, 02 terminal.
bulti-speed  ) CF4 1 CF3 1 CF2 / CFI i (9 .P..d

1 OFF t OFF 1 n10 SP..d Fr.a”e”cY ccmlmand  from
/ 1 speed / OFF / OFF 1
/ 2 speed i OFF j OFF ) ON j OFF 7
/ 3speed ! OFF / OFF 1 ON ! ON ;

I 4 speed / OFF 1 ON 1 OFF 1 OFF -’
/ 5 speed / OFF / ON 1 OFF I ON
rGspeed%FF  1 O N  1 O N w

O F F I
i 7 speed / OFF 1 ON 1 ON j ON ~
I 6 speed 1, ON ! OFF 1 OFF I OFF j CF

ig speed /-ON  ! OFF I OFF i ON
j 10 speed ~1  ON / OFF

I
ON

i 11 speed ! ON / OFF
1 OFF ) --r U

ON ) ON / cF3  j
YY-

I I

I I

/OFF / OFF ~72 speed 1 ON / ON LL

j 13 speed ) ON 1 ON OFF I ON CF~ j r
/ 14 speed / ON 1 ON I ON ! OFF 1
! 15V-d  ~1 ON / ON / ON ! ON 1 FwA L

(2) Sit operation

It is possible  to set multi-speed 0 to 5 by assigning 32 to 36 (SFl-SF7)  to the intelligent input teiminals.
Set frequency SFI-SF7 to AOZl-A027.

Multi-
speed SF5 1 SF4 SF3 / SF2 j SF1 j

Freq”ensy command  from
0 m..o  __~~‘Operator  or analog external

Ospeed 1 OFF i OFF OFF / OFF
1 speed - ! - !
Zspeed j - - 1 O-N

g j

3 speed - / -

,+$$--J  inDY.lr;

ON / OFF OFF ! SF1 n I j ~ I 1
4 speed - ; ON OFF / OFF OFF 1 SF2  ; n n
5 speed i ON ! OFF OFF / ,OFF OFF j SF3i n,,

/ / n
SF4 / n

When each terminal turns ON simultaneously. the lower
SF5  : rl l-l

number has priority.
Fw ;

I

In order for the inverter to operate both the frequency and the

RUN operation (FW.RV)  must be applied.

.
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Joaaina operation
This funclion  can be used to rotate the motor in small  steps IO

allow fine-tuning.

Set an intelligent input terminal to 06(JG).

(1) Jogging frequency

JG

The jogging operation does not “se acceleration, therefore it would be advisable to set the jogging frequency

to limit the starting current to a minimum or tripping may occur. Adjust A036 to the jogging frequency required.

Function
Data D e s c r i p t i o n  j

code 2
A036 0.0, start frequency-9.99 / Units:Hz  I

(2) Jogging op~~rn+inn  eelccfinn, -. -. - -. - - -
ction

le
Data Description

~---..__~___
Jogging operation du~ri

Valid / Invalid

Direct braking on jogging stop. /

(Note) When using the jogging function, turn FW terminal or RV terminal ON after the JG terminal is turned ON.

(It is the same when the operation command point is from the operator.)

(Examplel) (Example2)

JO  .JG [

PI-4

Freq”e”Cy command  \ \

When setting of A039 is 00,Ol or 02 and FW

terminal is turned ON beforehand. the

inverter  doesn’t operate jogging.

FW

,Free-run

When setting of A039 is 03.04 or 05 and FW

terminal is turned ON beforehand. the

inverter output is cut off
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Second control function
This control function is used when the lnverter  is connected to two different types of motors. By assigning

OB(SET) to an intelligent input terminal and turning SET terminal ON/OFF you can switch between two different

lnverter set-ups.

Select 2”’ control function while the lnverter  is in the STOP condition.

The functions which can change with SET terminal

FOO21F202  : 1” / 2”O  acceleration time

FOO3/F203:1”  / 2”O  deceleration time UU
A003/AZ03:1”  /2”O base frequency VV
A004lA204:l”  /2”O max. frequency WW

A20IA220:l”  / 2”6 multi-speed 0 setting

A041lA241 :l” /2”O torque boost selection

A0421A242:l”  /2”O manual torque boost

A043lA243:l”  I2”’ manual torque boost point

A0441A244:l”  / 2”’ control system

A061/A261:1”  / 2”# frequency upper limiter

A062/A262:1”  / 2”” frequency lower limiter

A092/A292:1”  / 2”O  acceleration time 2

A093/A293:1”  /2”’ deceleration time 2

lnverlerlnverler

SETSET

CM1CM1

A094/A294:1*’  I2’” two-stage adjustable speed selection

A095lA295:l”  / 2”’ two-stage acceleration freque’ncy

A096/A296:1”  / 2”’ two-stage deceleration frequency

b012/b212:1”  / 2”’ electronic thermal level

b013/b213:1”  12”’  electronic thermal characteristic selection

H003/H203:1”  / 2”O  allowable motor selection

H004/H204:1”  / 2”4allowable motor pole selection

H006/H206:1”/  2”O  stabilized constant

Display during setting isn’t differentiated between the 1” control function or the 2”’ control function. So confirm

it in the state of ON/OFF of termnal.

Even if 1” / 2”” control is changed during run. it will not be active until the inverter is stopped.

Software lock mode selection

This function is used to prevent changing data by mistake.

When you want to use an intellignenl  input terminal. assign lS(SFT).

Below is the software lock code selection,

Function code 1 Data /
SFT

terminal
I 00 I ON/OFF
0 1 i
I ON/OFF
4

b031 /
02 /

03 i

10 1

Description

Write disable except for b03l/write enable
Write disable.except  for b031.F001.A020.A220.

A021-A035.AO36  / write enable
Write disable except for b031

Write disable except for b031.F001.A020.A220.
A021-A035.AO36

Write disable except for change mode during running (code
list reference)
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Free-run stow (FRS)
Relation code

By operating the free-run stop (FRS) function. Ihe inverter output is

cut off.
: Free-r”” stop selectlo”

The motor will free wheel under its own momentum. b007 frequency  setting to match
This function is used when the motor is to be stopped by the use of a : Stop mode selection
brake, like en electromagnetic brake.

If you stop the motor with a machine brake while the inverter is still

Outputting to the motor an over-current trip may occur.

Assign Il(FRS)  to en intelligent input terminal.

This free-run stop function will operate when the FRS lerminal  is ON.

If you turn FRS lerminal  OFF the inverter will restart after the retry wait time b003 passes

However when the operation command selection A002 is set to control terminal (01). the inverter restarts

during free-running

This function will only operate when the FW terminal is ON

On restart it is possible lo select OHz  start or matching frequency start es output methods with the free-run stop

selection bOB8.  (Example 1. 2)

When you set the frequency setling b007 to match and the frequency detected is under this setting when the

free-run stop is released, the inverter is restarted from OHz.

The setting of this function is valid for selection b091  on stopping and reset (RS) action

Set item
Function ’

code I 1.Data Description

,Free-run stop Selection
i 00

b088 ;
IOHz s ta r t

“I lF”llalino
(example 1)
frequency start (example 2)

Retry wait time
, “.J-1”“. unlts:second

b003 i Time until restart after FRS terminal is OFF. ’
(This is also used for Instantaneous restart.)
jUnits:Hz (instantaneous stop. reference to item :

I
/Frequency setting to match b007 i o,oo.400,0  1 of insufficiency)

IThIs sets the level to match frequency.
I l(Refer to item of instantaneous stop and restart.)’

(ExampleI) OHr start (Example2,  Equaling Star,

FW FW

Start OHz  regardless of the motor speed.
On OHz  start. the retry wait time is disregarded.
When OHz  start is used and the motor speed is
still high there is Ihe possibilily of over-current
trips.

After FRS terminal is switched OFF, Ihe lnverter
reads the frequency of the motor and when it
reaches the value in b007 the lnverter will begin to
RUN again.
On frequency matching start if an over-current trip
occurs. Iry extending the retry time.
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Commercial Dower source switchindCS)
This function is used for systems with an excessive amount of starting

torque requirements. The motor would be started direct-on-line and lhen

when the motor had started the inverter would take over. This function

is comonly  used to reduce the costing 01 the inverter. A system may

require 55KW’s to start but only 15KW’s  to run at constant speed, therefore, a 15KW rated inverter would be

sufficient when using this function. Assign 14(CS) to an intelligent input terminal.

Using the example below. When the motor has been started direct-on-line, Mg2 is switched OFF and Mg3 is

switched on. With the Forward command to the inverter already on the CS terminal is switched on and Mgl is

closed. The lnverter will then read the motor RPM and when the CS terminal is switched OFF the retry wait

time (b003) is started.

Once the wait tinw’has  elapsed the inverter will then start and match the frequency which is set (b007).

When the Earth Leakage Breaker (ELB) trips on ground fault. the commercial circuit will not operate. When a

backup is required. take the supply from the commercial circuit ELBC.

For FWY, RVY.  CSY, use control relays. The sequence above is reference to the circuit and timing diagram

below.

If an over-current trip ocwrs  when frequency matching, extend the retry wait time (b003).

Connection figure example and timing on commercial power source switching

m2
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Reset (RS) Relation code

This function resets the inverter when a protective trip has occured. : Retry waiting time

The method of reset is to either push the STOP/RESET key on the

digital operator or to switch the RS terminal ON.

To reset the inverter with the control terminal, assign lS(RS) to an

intelligent input terminal.

Reset frequency matching selection Cl03 selects whether the inverter restarts

at OHz or the inverter matches the output frequency after the reset operation is complete.

Reset selection Cl02 selects when the alarm signal is cancelled  and whether it is valid or invalid in normal

operation.

The RS terminal is valid only when the contact is set to NO

If the RS terminal is,in the ON state for mote than 4 seconds, a communication error i<caused

Set item
Function !

,
code

Data Description
I

I I /Units:seconds /

Retry waiting time b003 0.3-100.
(Reference to items of instantaneous power failure /
or under-voltage)
After reset. time until restart is tried.
Units:Hz

Frequency setting to match ’ b007 0.00-400.0 (Reference to items of instantaneous stop/under-
voltage)

i

/ 00
On ON signal, trip cancel (examplel)
,On normal, this is valid (output cuts off).

Reset selection Cl02 0 1
On OFF signal, trip cancel (exampIG!)
On normal, valid (output cuts offl /

I
/ 02

,, On ON signal, trip cancel (examplel)
[On normal, this is invalid. (only trip cancel) (

Reset frequency setting I
C l 0 3  /

00 / OHz start
Selection / 0 1 IFrequency  matching start. (example3) ~~~~~~__._.

(Examplel) (Example2)

(Example3) When 01 (frequency matching) is selected with reset frequency matching selection Cl 03

it is also possible to operate frequency start on power ON:
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Unattended start Drotection (USP)
The USP function is designed as B fail safe lo prevent accidental

Relation code

starting of the lnverter if the RUN signal is ON when the power is COOl-COW:  intelligent input terminal

restored lo the Inverter.
I.

Either resetting lhe Inverter or turning lhe RUN signal OFF can clear Ihe trip.

If lhe trip is cancelled while the RUN signal is still ON then the inverter  will restart aulomalically.(Example2)

Assign 13(USP)  lo an intelligent input terminal.

Unattended start protection is shown as follows;

(Examplel)

UP/DOWN selection
The lnverter output frequency can be changed with the UP and DWN

intelligent input terminals.
I”oY~i”;zNE]

coo1-corn  lntelligenl input terminal
Assign 27(UP) and 28(DWN)  to two of the intelligent inputs l-5.

This function is valid only when the frequency command selection A001 is set lo 01 or 02. However. when 01

(control terminal) is set. this can only be used for multi-speed operation.

This function will not operate when the external analog frequency command or the jogging operation is used.

Acceleration lime operates according lo FO02. FOO3/F202.  F203 when UPlDWN lerminal is ON.

To change 1” 12”’  control. assign OEQET)  to an intelligent input terminal. change with SET terminal.

II is possible for the lnverter to retain the frequency setting value from the UP/DWN terminals. Parameter Cl01

switches the memory On or OFF. It is also possible to clear the memory and return lo the original set frequency.

Assign 29(UDC) lo an intelligent input terminal and switch it on lo clear the memory.

! Function !
code / Data Description

I 0 0
This will not memorize the frequency command  adjusted with UP/DWN.
When power is turned ON again, set value is returned to the value before it

; Cl01 : was adjusted with UP/DWN.
This memorizes the frequency command adjusted with UP/DWN.

1 0 1
I

When power is turned ON again, set value is kept the value after it was
I adjusted with UP/DWN.

OPera!ion  command
(FW.  REV)

OWN

outpul  frequency

lnverter doesn’t accelerate and

decelerate. if UP, DWN lerminal

is turned ON simultaneously.
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External triD (EXT)
This function can be used to force the lnverter  into a trip situation which Cool-C005:  lntelligenl  mput  lermmal
is switched by an external input. i.e. PLC or relay contact.

[ Relation code T].

When the EXT terminal is switched ON, the inverter trips on an El2 error and the outputis  switched OFF.

Assign lZ(EXT)  to an intelligent input terminal.

The trip will nol be canceled when the terminal is turned OFF.

To cancel the trip, the reset signal must be applied or the lnverter  switched OFF and ON again at the Supply.

3 Wire imut function
This function is used when a momentary push start/stop control is

required.

[ Relation c&e71

COOI-0305:  Intelligent input terminal

Set the operation command selection A002 to control terminal (01).

Assign all of 20 (STA). 21 (STP) and 22 (F/R) to three of the intelligent input terminals.

If all three inputs are not assigned this function will not operate.

The FW terminal and RV terminal become redundant when the 3 wire control is assigned to the intelligent input

terminals.

Output from the 3 wire control terminal is as follows;

STA OFF

\

STP ON OFF

F/R

output frequency
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Outwt terminal setting
Any of the following functions can be assigned to the intelligent output
terminals (11 or 12) or the alarm relay.
Both intelligent output terminals 11 and 12 and the alarm relay are all
relay 0utpIJts. c terminal 8edling

All three output relays CB” be selected to be either NO or NC (a orb).

Data / Description Reference item
00 /RUN:Signal during run Signal during run
0 1IFAl:Frequency  arrival type1 signal Frequency arrival signal
02 /FAZ:Frequency  arrival type2 signal
03 !OL:Overload  advance notice signal Overload advance notice signal
04 /OD:output  deviation for PID contkl PID function
05 IAL:AIW~  signal Protection function
06 /FA3:Arrival  signal for only setting frequency Frequency arrival signal

08 /IP:lnstantaneous stop signal
09  /UV:Under vo l tage  s igna l

Instantaneous stop/under-voltage /

11 IRNTYRUN  time over RUN time over
! 12 !ONT:~N  time over Power ON time over

13 !THM:Thermal caution Electric thermal function
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Output terminal a/b (NO/fWselection
This sets the intelligent output termmal 1~ CO31-CO32  :i”tellige”t  output II-12&b  (NO/NC)“ l - 1 2  a n d  a l a r m  ~36Re’~e~~,~~~  
relay output terminal contact condition to either NO or NC :Alarm  relay output  ah (NO/NC)  selection

( a  o r b ) .

-Is

Each output is changeable individually.
~Both  intelligent output terminals 11 and 12 and the alarm relay are all relay outputs.

r-~~ ~~~Set item 1 F u n c t i o n  c o d e  1 D a t a  1 oer-:“““” I
Intelligent output 11-12 Cl331X032  1 00 1 A co”tact(N0) Contact specification
A/b(NO/NC)  selection 01 1 B contactf ‘NP, AC 75”” SArnlX I- - - - . - .- . I
Alarm relay output
Alb(NOINC)selection I

CO36 00 A co”tact(N0) Contact specification

01 B co”tact(NC) ALl-ALO:AC 250V SAmax
A1 7-N “,AC ?S”” 2Arnar I

a contact: Close with (ON), open with (OFF).
b contact: Open with (ON), close with (OFF).

(1) Specification of the intelligent output terminals 11 and 12
Specification of the intelligent output terminals 11 and 12 is as follows:

l”GZiGiCC:---
__~JqJp+J->

co31,
CO32 Power supply Output description
set value

00 0 ”
(a contact)

; 1 :;/Yc ~~

Off Open

01 0 ” ON Open

(b contact)’
O F F Close

Off open
(2) Specification of the alarm relay output terminal

Th; specifications of the alarm relay output terminal is a changeover contact. Action is as follows

Example on using as alarm t - 3

CO36 POW?r state of
State of output /

s e t  value  SOUKX inverter t e r m i n a l
AL~-AL~IAL~-AL~I

00 0 ” On abnormal Close o p e n  ’

(a contact) On normal open Close
Off open Close  i

01 ’ 0” On abnormal open ClOS0

j(b contact) On normal ClOS0 O p e n  ’
Off Open CIOW

c
I Mari”wm I ;;;;yg

\Ll-AL0 1
..- .._ I (

AClOOV.  1OmAM i n i m u m  iDCSV. lOOmA I
Maximum  ! AC250V. 1A : AC250V. 0.2A i

‘\L2-AL0 ! DC30V. 1A j DC30V. 0.2A

Minimum j AClOOV,  1OmA
i OCSV. lOOmA

Contact Specification / Resistor load i Inductor load 1
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Sianal durina run (RUN) . .
This function is to provide an output signal when the lnverter  is in a

running condition.

r Relation code 71

Cool-Cooti: Intelligent mput  termmal

Assign OO(RUN: signal during run) to an intelligent output terminal 11. 12 or the alarm relay output terminal.

The signal is still outputted when the dc braking operates

Operation is as follows;

output frequency

RUN 

Freauencv  arrival signal (FAl, FA2. FA3)
When the output frequency arrives at the set frequency. an arrival signal

is outputted.

Assign Ol(FAl:constant speed arrival signal), 02(FAZ:over  setting

frequency) or 06(FA3:  only setting frequency) to an intelligent output

terminal I!. 12 or the alarm relay output terminal.

Hysteresis frequency arrival signal is the following.

When ON : ON with (1% of setting frequency-maximum frequency)(Hz)

When OFF: OFF with (2% of setting frequency-maximum frequency)(Hz)

However in to set 06(FA3)  case when inverter accelerate.

When ON :(l% of setting frequency - maximum frequency)(Hz)

When OFF: (2% of setting frequency + maximum frequency)(Hz)

When inverter decelerates

When ON : (1% of setting frequency + maximum frequency)(Hz)

When OFF: (2% of setting frequency - maximum frequency)(Hz)

Set item 1 Function code
A c c e l e r a t i o n  / CO42
arrival frequency/
Deceleration co43
a r r i v a l  f r e q u e n c y

Data (Hz)
0.0

0.01-400.0
0.0

0.01-400.0

Description
Don’t output arrival signal on acceleration.
Output arrival signal on acceleration.
Don’t output arrival signal on deceleration.
Output arrival signal on deceleration.
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(1) Output on constant speed arrival (01:FAl)

When the inverter  arrives at the set frequency with frequency setting (Fool.  A020) or multi-speed (A021-

A035).

the output relay is switched.

,-F -: 15

i F,,: 2?

FAI

(Example) max. frequent
setting frequency f :
f ,,-120  x O.Ol-1.2(
f .,,-120  x 0.02-2.4(

On acceleration: ON wi
On deceleration: OFF v

‘. 01 ma*imum  frequency

b of maiimum frequency

:y f rnax- 120(Hz)
;et=GO(Hz)
Hz)
Hz)
th 60 - 1.2-56.6(Hz)
with 60 - 2.4~57.61Hzl

(2) Output over setting frequency (02:FAZ)

When the output is owr the arrival frequency set in C042. CO43 on adjustable speed time. the output

relay is switched.

FA2

(3) Output setting frequency (06:FA3)

The signal is switched only when the output frequency matches the arrival frequency set in C042. CO43

on adjustable speed time.

FA3
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RUN time I Dower ON time over (RNTlONT)
When lhe accumulated operation time reaches or is Over the setting

time in b034. RUN time/power ON time ove[  (RNT/ONT)  output is

switched.

Function
Data

code
Description

0. D o n ’ t  o p e r a t e .

b034 1. -9999. Set by lo-hour unit.

1000-6553 Set by 100 hours unit. (10000-65530 hours)

(1) Run time over (RNT)

Assign ll(RNT)  to an intelligent output terminal 11. 12 (CO21.  COZ)  or the alarm relay output terminal

(CO26).

Set ON time level with b034.

(2) Power ON time over (ONT)

Assign 12(ONT) to an intelligent output terminal 11. 12 (CO21,  C022) or the alarm output terminal, (CO26).

Set ON time level with b034.
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FM terminal
The FM control terminal can monitor the output frequency and output current.

FM terminal is a PWM (Pulse Width Modulation) output.
. ,, [~~:~~~~~~~“,)

(1) FM selection

Select a signal to output from the following options.

When 03(digital  frequency) is set a digital frequency counter meter is required.

Use an analog meter for all other output signals.

(Example 1) Set value:OO,  01. 04. 05. 06, 07 (Example 2) Set value: 03

t!T

Period T: cOnSlant  (6.h)
Duty t/T : change

Period  T: change
Duly UT : !X%fixed

(2) FM adjustment

This function is used to calibrate a meter connected to the FM terminal.

/ Function code set range Description
I bO61 0. -255. Change one by one. !

(calibration methods)

(1) Connect meter to FM-CMl.

(2) Adjust bO61  so that the meter is reading the same as the output frequency on your scale

(Example) When output frequency is 60Hz.  change value of bOB1 so that meter is 60Hz.
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AM terminal, AMI terminal
The AM terminal and the AMI terminal ten monitor the output frequency or

the output current.

The AM terminal has en analog output of 0-1OV.

The AMI terminal has en analog output of 4.20mA.

(1) AM, AMI selection

Select e signal to output from the following oplions:

AM selection/
AMI selection

/- R e l a t i o n  c o d e  7

bOB0  : AM adjustment

C028:  AM selection

CO29:  AMI selection

CO86:  AM offset adjustment

CO87:  AMI sdiustment

COBB:  AM, offset adjustment

Function code i Data I contents Full scale value
i 00 loutput frequency 1 O-Max .  frequency(Hz)
/ 01 /output current I O-ZOO%

CO2E/CO29  ; ;;

! 06
i 07

output voltage O-100%
Input electric power o-200%
Thermal load ratio 0.100%
LAD frequency O-Max .  frequency(Hz)  /

(2) AM adjustment. AMI adjustment

This function is used to calibrate a meter connected to the AM and AMI terminal.

L! Set item :
Function 1

c o d e 1
Data

I ~iemory.

I
Description

I

AM adjustment I bOB0 0. -255.
After offset adjustment with CO86,  adjust according to!

I
AM offset
Adjustment j CO86 0.0-10.0 /Units:” /

I /

AMI  adjustment CO87 0. -250. /After offset adjustment with COBB, adjust according to/
Imemory. I

AMI offset
adjustment

i
i CO88 ! 0 . 0 - 2 0 . 0  Units:mA

I

External thermistor
Temperature protection of the external machine is possible by the use

of a Thermistor fitted to your motor.

Wire the thermistor between control terminals TH and CMl.

Set the following function according to the thermistor specification.,

b099:  ThermiSlor  error level

CO85:  Thermistor adjustment

Set item Funct ion
code

set value Contents

00 Invalid
(No temperature protection by external thermistor)

Thermistor selection 1 b098 Valid normal temperature/factor resistance element

/ 1 z: girdq:r:NTC)
UnitsOHM

Thermistor error level / b099  i 0. -9999.
1

Set the resistance value of temperature for trip
I according to lermistor  methods.

Thermistor adjustment 1 CO85 ! 0.0-1000. Use this es gain adjustment.
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Initialization setting
II is possible at any time to reinitialize the lnverter parameters back to their

factory default. The trip history can also be cleared at any time, however, if

problems occur it will be difficult to fault find without the trip history for reference.

Initialization detaiis are as follows;

Set item( F~~~~”

Initialization

selection
bOS4

Initial data

Selection
b085

Data Description‘

(Initialization methods)

After setting the above parameters, initialize as follows:

(1) Hold down the FUNC. UP and (2) During initializing, (3) When ‘d001’  is displayed in the

DOWN key and the” press the STR Above display is for Japan. monitor, initialization is complete.

key. When  the display starts to flash Other displays are below.

and rotate release all the keys.

During initializing for Europe.

During initializing for America.

During initializing of trip history.

\The display revolves on the left
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Disrzdav selection
This function can be used lo limit what the digital operalor  can display. Em”““g;e;#igj

Set item
Function

code
Data Description

01 Func t ion  ind iv idua l  d isp lay  (D isp lay ,  no  d isp lay  by  i tem

D i s p l a y  1
set)(examplel)

selection I
b037 User setting and b037

02 Only item set by user selection of UOOI-UOIZ is displayed.

n o  (N”,ee,u,9~z-?tz  first.)
dOOl-PO02  Select the code to display. (All code is an object.)

(Examplel) When the Display selection (b037) is set to 02. only the programmed parameters are displayed.~To

set which parameters  are displayed insert code groups in parameter UOOI-UO12.

The table below shows which parameter groups can be displayed and what code is used in UOOI-UOIZ.

N o /
F u n c t i o n  t o  1

Data I Code to be restricted display. NOk

~~ 1 /
restrict display /

1 /
:m:m A001A001 0101

/A005.A006.A011-A016,A101-A105. 0.01.02  terminal
/Alll-Al14,C061-CO65,Cl2l-ClZ3  /function(Alll-Al14,C061-CO65,Cl2l-C123  f u n c t i o n

ii 3 13 1 A002

A002

// 01.03,04.05  lb06701.03,04.05 lb067 Slop key function,.,.
4

; 4 /
A019

cool-coo5 02,0:,:4,05  jAo26?035

I 5 ! A044 02
A 0 5 1 01
A071

Multi-speed function

I 6 1 A094

/blOO-El13 Control methods
1A052-A061 DC control

I 01 !A072-A076.CO44 PID function
7

01 IA095-A096
2 stage adjustable
ifrequencyI

;9i
b013

; 10 I b021

02 ;b015-b020

01.02 ib022-b023

Electric thermal
,characteristic
/Overload restriction

’1 11 i b024 01 .O? ib025-b026 Overload
, restriction2

12 I b095 01,02 lb090 BRD function
/ 13 /

OiS
/A203,A204,A220.A241-A244,

cool-coo5 !A26l.A262.  A292.A293,b212;b213
2”6 Control

14 11 /bO66 Free-run stop
15 ~CO21.CO22.CO26 02.06 ico42-co43 Frequency arrival

signal

16 A294 0 1
cool-coo5 06

1A294-A296 2”6 two adjustable
frequency

1

I
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Stabilized factor Relation code

When the motor is hunting or unstable. this function can be adjusted to help H006,“206:  lSU2”Y  Stabilized factor

stabilize the motor.

When the motor is unstable, check the allowable motor selection (H003/H203)  and motor pole selection 1,

(H004/H204)  with your motor. If their code data is different from your motor specification, set the right data.

When Rl of usage motor is less than Rl of regular motor. ;aise the set value of H006/H206 gradually.

When you operate greater motor than rated capacity of inverter. lower the set value of H006/H206.

The following two functions can also assist to reduce hunting or rattling of a motor.

(1) Lower the carrier frequency (b063).

(2) Lower the output voltage gain (A045).

Set item
Function

code
Data Description

Output gain

Carrier
frequency
Stabilized
factor

A045
20, -,oo, Units :%

Lower this when hunting occurs..

b063
o,5-,2,0  U n i t s  :kHz

Lower this when hunting occurs.

H0061H206 0. -255. Raise or lower when hunting occurs.

Ooeration selection on option error
When an add-in option is the cause of a protective trip this function

can be used to switch the trip facility off and allow the lnverter  to

carry on in it’s operation.

I Set item
Function I

code
oata / Description I

/

Operation selection
00 jTRP:  inverter trip and output alarm when option error occurs.!

on optional error
P001/P002 o, [RUN: inverter ignores this and continues operation when

joption error occurs.
i

Motor constant Relation code
HOOWH203:  l”/Z”‘allowable motor  selection

Set each constant according to the motor you use. H004/H204:  l”12”6motor  poie selec:lion

In case of using several motors in parallel, set the constant values that are closest to the total capacity of the

belonging motor.

Reduced torque or instability may occur while using auto torqu: boost function if these settings are incorrect.
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Communication function
Serial communication is possible from the lnverter  lo any external

equipment using RS465 protocol. This funclion is built-in as standard

and is controlled by the TM2 control terminals.

(1) Communication specification

item
Transmission speed

Communication methods
Synchronizing methods
Transmission code
Transmission methods
Communication interface
Data bit

Parity

Stop bit

Start methods
Waiting time

Connect form

r Relation code 7

AOOl:  Frequency seIection
A002  Operation command

*election
co70: oata  cOrnma”*
CO71: Communication

transmission speed
CO72 Communtcation  code
C073: Communication bit
C074: Communication parity
CO75:  Communication stop bit
CO78:  Communication waiting time
\ /

Specification
2400/4600/9600/19200  bps

Half duplex communication methods
Direct current transmission
ASCII code
Transmission from lower bit
RS465
7/8  bit

No parity/even/odd

l/2 bit

One-way start form by command of host side
10.lOOO[ms]

1:N  (N - Maximum 32)

Error check
!

cRS465  port specification ana connection>
Overrun /Fleming I BCC I Vertical / Horizontal parity

Use TM2 of control terminal PCB for RS465  communication function.

Selection with
operator
Selection with
Operator

1 Selection with
I operator

Setting with
operator
Station number is
selected with

, operator.

I SP

ISN

Control terminal

“---ption + side I
Transmission and Irnrnnfinn  _ side
Terminal resistance valid I
terminal
Terminal resistance valid 1
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Connect each inveiter in parallel as shown below. It is necessary to short terminals RP and SN on the last

inverter in the link (even if communication is to only one inverter the link should still be made).

By shorting between RP and SN. the terminal resistance is increased and controls the reflection of the
0

signal.

EXt&Xllal
COfll~Ol
machines

I ; I

1 II.1 1 / ---
SP SN RP SN SP SN RP SN SP SN RP SN

(2) Setting’

The following settings are required to operate RS485  communication

Set item

Data command

Communicating
transmission speed

Communication
code

Communication bit

Communication
parity

Communication bit

Communication
waiting time

‘unction
code

set value Description

02 ,Operator
co70 03 iRS485

04 !Option 1
05 ioption  2
02 /Loop-back lest
03 i2400 bps

co71 04 14600 bps
05 19600  bps
06 119200  bps

iThis assigns the station number Of the
CO72 1 to32 I’,mverter. This is used when you Control

1
j

/more than one simultaneously.
co73 7 /7 bit

6 !6 bit
00 /No parity

co74 0 1 iEven  parity
02 Todd parity

CO75’
,

; 11 bit
12 bit
I

Cil76 0 to 1000 iUnits :lns
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(3) Communication protocol

The method of the communication protocol is shown below in the time diagram,

External (1)

machines

Waiting time (setting with operator)

The following is indicated.

(1):Frame  transmitted from external control machines to the inverter

(2):Frame  replied from inverter to the external control machines

Frame (2) from the inverter is a reply to frame (1) from the external control machine, the active output

is not operated.

The commands are shown below:

Command list

00
0 1
02
03
04
05
06
07
06

09

OA
00

Command description

Forward / backward /stop command
Setting of frequency command
Setting of intelligent terminal state
Collective reading of monitor data
Reading of inverter state
Reading of trip history
Reading of 1 setting item
Setting of 1 set item
Returning of each set value to initial
value
This checks whether set value can be
Conserved to EEPROM or not.
This conserves set value to EEPROM
Recalculation of internal constant.

rdvisabilit
y of all
code

:

::

2

2

0

X

x--

Notes

This doesn’t operate unless
b084  is set to (01 or 02).
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Explanation of each command is the following.

( i ) 00 command : This controls the forward, backward and stop command,

Transmission f rame

Frame format

STX Code Command Data B C C  C R

/ Explanation I Data 1 Value
size

STX Control code (Start of Text) 1 byte STX (0x02)
Code Station number of inverter 2 byte 01-32. and FF(all  code communication)
Command Transmission command 2 byte 00
Data Transmission data 1 byte (N&l) Reference
BCC Bloc check code 2 byte Exclusive OR of Code, Command and Data

CR
Control code
(Carriage Return)

1 byte CR (OxOD)

(N&l)

Data Description Note
0 Stop command
1 Forward command
2 Reverse command

(Example) when you transmit forward command to code 01

(STX)(OlIOO)l((BCC)I(CR) .  0 2 1 3 0  3 1 1 3 0  3 0 1 3 1 1 3 3  30lOD

Reply frame ASCllconverter

On normal reply : (4) - (i) reference

On abnormal reply : (4) - (ii) reference

(ii) 01 command: This is to set frequency command,

Transmission frame

Frame format

1 STX / Code / Command 1 Data / BCC 1 CR /

STX
Code

Explanation
Data
size

Value

Control code (Start of Text) 1 byte STX (0x02) I

Station number of inverter ! 2 byte / 01-32. and FF (all code communication)
/ Command 1 Transmission command !Zbyte  101

i Data
Transmission data
( tenth ASCII code)

j 6 byte i (No&Z)  Reference

I BCC Block check code j 2 byte 1 Exclusive OR of Code. Command and Data !

/ ,.~2r~~g%turn)
CR 1 byte / CR (OxOD)

(Not&)  when you set code 01 for 5%

(STX)~01~01(000500((BCC)((CR)
ASCII conversion. O-2130  31130 31130  30 30 35 30 30130 35(OD

Note) the data is 100 times a5 big as set value.

Example) S(Hz) + 500 -b 000500-. 30 30 30 35 30 30

Reply frame ASCII

On normal reply : (4) - (i) Reference

On abnbrmal  reply : (4) - (ii) reference

4-64



(iii) 02 command: This sets the state of the intelligent terminals.

Transmission frame

Frame format

STX Code Command Data BCC CR

Explanation D a t a  s i z e Value

STX Control code (Start of Text) 1 byte STX (0x02)

Code Station number of inverter 2 byte 01-32. and FF (all cord communication)

Command Transmission command 2 byte 02

Data / Transmission data 16 byte (Note3) reference 4

BCC

j CR

Block check code

j Control code

i (Carriage Return)

I .2 byte

1 byte

Exclusive OR of Code. Command and

Data (5) Reference

CR (OxOD)

(Note3) Data (sixteenth) of intelligent terminal and contents

(the details refer to intelligent input terminal function.)

Data (sixteenth)
0000000000000001
0000000000000002
0000000000000004

0000000000000010
0000000000000020
0000000000000040

0000000000000060

0000000000000200

0000000000000400
0000000000000600
0000000000001000
0000000000002000
0000000000004000
0000000000006000

0000000000010000

0000000000020000
0000000000040000

0000000000060000

Description
FW: forward command
RV: reverse command
CFl:  multi-speedl(binary operation)

CF2: multi-speedZ(binary  operation)

CF3: multi-speed3(bi”ary  operation)
CF4: multi-speed4(bi”ary  operation)
JG: jogging(inching  operation)

DE:  external DC control

SET: 2”” control

2CH:  two stage adjustable speed

FRS: free-run stop
EXP: external trip
USP: unattended start protection
CS: commercial change
SFT: software lock (control terminal)
AT: analog input voltage/current
Select

RS: reset

Data (sixteenth)
0000000000100000
0000000000200000
0000000000400000

0000000000600000

0000000001000000
0000000002000000
0000000004000000

0000000006000000

0000000010000000

0000000020000000

0000000040000000
0000000060000000
0000000100000000
0000000200000000
0000000400000000
0000000600000000

0000001000000000

0000002000000000
0000004000000000

iDescription
STA: 3 wire start
STP: 3 wire holding
F/R: 3 wire forward
PID:PID  selection
(valid/invalid)
PIDC: PID integral reset

UP: remote operation
Accelerating speed

DWN: remote operation
Decelerate speed

UDC: remote operation
data clear

SFl:  multi-speed(bit run)
SFZ: multi-swedfbit  run1
SF3: multi-sbeedibit  run\
SF4: multi-speed(bit run)

SF% multi-speed(bit run)

SF6: multi-speed(bit run)
SF7: multi-speed(bit  run)
OLR: overload restriction

setting

Example) When you make (forward). (multi-speedl) and (multi-speed2)  active on inverter setting of

code 01. the calculation of data is

oxooooooooooooooo1+oxooooooooooooooo4+oxoooooooooooooooS  =OxOOOOOOOOOOOOOOOD

so transmission frame is

(STX)JO1~02~000000000000000D/(BCC)((CR)

Reply frame

On normal reply : (4) - (i) Reference

On abnormal reply : (4) - (ii) reference
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(iv) 03 command: This reads monitor data collectively.

Transmission frame

Frame format

STX Code Command BCC CR
Replay frame

- Data size Value
” -._,. “. Text) 1  b y t e STX (0x02)
ber of inverter 2 byte 01-32
8” command 2 byte 03

Exclusive OR of Code, Command and
Block check code 2 bvte Data

CR
Control code
(Carriage Return)

(5) Reference

1 byte ‘. CR (OxOD)

Frame format

STX Code Data B C C  C R

STX
Code
Data

BCC

Explanation Data size Value
Control code (Start of Text) 1 byte STX (0x02)
Station number of inverter 2  b y t e 01.32
Data 104 byte (Note4) reference

Block check code 2 we
Exclusive OR of Code. Command and Data
I<\ Rdarnnrn

CR
Control code
(Carriage Return) 1 byte CR (OxOD)

(Note4) Each monitor value

Monitor item

Output frequency
output current
Revolution direction
PID feedback monitor
Intelligent input monitor
Intelligent output monitor
Frequency converting monitor
Output torque monitor
Output voltage monitor
Electric power monitor

HZ
A

%

%
v

kW

RUN time monitor h
ON time monitor h

-
Units :ompe

-titive
rate
x100
Xl0

x100

x100
Xl

x10
x10

Xl
Xl

(Note5) Intelligent input terminal monitor

tT Item I Data
orward 00000001

Data
size

8 byte
8 byte
8 byte
a byte
8 byte
8 byte
8 byte
8 byte
8 byte
8 byte
B byte
B byte
Bbyte

Explanation

Tenth ASCII code
Tenth ASCII code
0: stop. 1: forward, 2:backward
Tenth ASCII code
‘5) reference
‘6) reference
Tenth ASCII code’
(00000000) padding data
Tenth ASCII code
Tenth ASCII code
(00000000) padding data
Tenth ASCII code
Tenth ASCII code

(Note6)  Intelligent output terminal monitor

Item Data
AL 00000001
1” terminal 00000002
2”‘terminal 00000004
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(v) 04 command: This reads the stale of the inverter.

Transmission frame

Frame format

STX Code

Data size Value
e(Starl of Text) 1 byte STX (0x02)

Code / Slation number of inverter 2 byte 01-32
Command Transmission command 2 byte 0 4

BCC Block check code 2 byte Exclusive OR of Code, Command and
Data (5) Reference

CR ’ Control code(Carriage  Return) 1 byte CR (OxOD)

Replay frame

Frame formal
/

/ STX ) Code j Data 1 BCC j CR /
’ (Note7)

/ I Explanation 1 Data size / Value
1 STX 1 Conlrol code(Start  of Text) I 1 byte j STX (0x02)

Code / Station number of inverter / 2 byte ! 01-32 !
j Data / Data on trip j 8 byte i  (Note7) r e f e r e n c e I

/BCC  1
I
j 2 byte

i Exclusive OR of Code. Command and /

I
/ Block check code / Data
I !

i CR ! Control code(Carriage  Return) ~ 1 byte
i (5) Reference
C R  (OxOD) I

The data  IO indicate Stab<  contents of inverter is constructed from the following three factors [A). B), C)]

Data Status A I Status B status c : 00 (reservation) I

lnverter status A) tnverter  status C)

Code / Status
00 / Initial status
01 i

1
Vdc on waiting settlement

02 On stopping
03 On running
04 0” FRS
05 / On JG
06 ; On DB
07 On reading frequency
06
09
10

IO”“” On retrying

11
, On TRIP
/ 0” waiting reset

lnverter  status  8)

Code I status

02 / On tripping

Code : Status
00 _--
01 stop
02 ’ Deceleration speed
03 : Constant speed
04

iz

/ Acceleration speed
~ Forward
Reverse

07 / Reverse from

iti
1 0

/ forward
~ Forward from reverse
~ Forward start
/ Reverse start
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(vi) 05 command: This reads trip history data.

Transmission frame
Frame format

STX Code Command B C C  C R

Explanation Data size I Value I

STX Control code(Start  of Text) 1 byte j STX (0x02) i
Cord Station number of inverter / 2 byte i 01-32

Command Transmission command / 2 byte i 05
I i Exclusive OR of Code. Command and

BCC Block check code I 2 byte Data I

! j (5) Reference

IcRm~~p~m  ~~~..  ____ ~m~~m~~~~m.i...  ~.~.’  ~~~~m~~m~-_)_~‘.~L  ~.----,,!-c!vw?).
I

Control code Carriage Return ! 1 byte

Replay frame

Frame format:

STX Code Data BCC CR

Explanation i Data size / Value

STX Control code(Start  of Text) I 1 byte I STX (0x02)

Code Station number of inverter I 2 byte / 01.32

Data Each monitor data on trip : 440 byte / (Note@  reference

! ~ Exclusive OR of Code, Command and 1

BCC Block check code j 2 byte I D a t a

CR

I ’ (5) ReferenceL-p-_-----------  .--... ~~~.
/ Control code(Carriage  Return) 1 byte i CR (OxOD)

(NoteB) The monitor data (trip history) on trip memorizes the last six errors with an accumulated count

number (Bbyte).

i Trip history 6 ; - - -

Monitor item

Trip factor
lnverter  status A)
1nverter status B)
1nverter  status C)
‘Output frequency
Accumulated RUN time
output current
current voltage
Power source ON time

)i

Units / Magnifi
I cation

_

Hz x10
hour I x 1

A x10
v .x10

hour 1 xl

L-

i

Data i Notes
size i

Bbyte / c

6byte  / :
B b y t e z
Bbyte I
Bbyte / Tenth ASCII code
Bbyte ; Tenth ASCII code
Bbyte Tenth ASCII code

~

Bbyte : Tenth ASCII  code ;
Bbyte Tenth ASCII code
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(vii) 06 command: This reads 1 set item.

Transmission frame

Frame format

STX I Code / Command P a r a m e t e r  1 B C C  C R

/ Explanation Data size ’ Value
STX 1 Control code(Start  of Text)

1 Station number of inverter
.l byte STX (0x02)

Code 2 byte 01-32
Command 1 Transmission command 2 byte 0 6
Parameter ! Parameter number of data 4 byte (Note9)

BCC Block check code / 2 byte
Exclusive OR of Code, Command and Data

/
CR 1 Control code(Carriage  Return) ! 1 byte

(5) Reference
CR (OxOD)

(Note9) The range of parameter to get.

FOOI-.  AOOl-,  bOOI-,  COOI-.  H003-, POOI-

Replay frame

Frame format

On normal reply : (4) - (i) Reference,

1 S T X / Code ~ ACK ~ Data / BCC j CR 1
__~-!

1 i Explanation
I STXr- : Control code(Start  of Text)

I Data size 1 Value
j 1 byte 1 STX (0x02)

i Code: ! S t a t i o n  n u m b e r  o f  i n v e r t e r ~ 2 byte j 01-32
ACK i Control code(ACKnowledge) 1 1 byte ! ACK (0x06)
Data / Data (tenth ASCII code) 1 8 byte (NotelO)

I
! BCC i Block check code

I
I 2 byte Exclusive OR of Code, Command and Data

I
!CR  j

(5) Reference
’ Control code(Carriage  Return) 1 1 byteL-.----~-LmAp ’ CR~(OxOD)

(NotelO) when data is the selected item; this transmits and receives corresponding twstation  number.

On abnormal reply : (4) (ii) reference

(viii) 07 command: This sets 1 set item.

Transmission frame

Frame format

STX / Code
I

Command Parameter / Data i B C C  C R

I I Explanation I Data size / Value
_-..
STX 1 Control code(Start  of Text) I !STX  (0x02)
Code 1 Station numb& of inverter

1 1 byte
j 2 byte IM-32, FF(all  code communication)

’ Command / Transmission command
’ Parameter 1 Parameter number of data

/ 2 byte 1 07

Control code(Carriage  Return) / 1 byte
Reply frame

Exclusive OR of Code, Command and Data /
I (5 Reference
i CR (OxOD)

On normal reply : (4) (i) Reference

On abnormal reply : (4) - (ii) Reference
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(ix) 06 command: This returns each set value to initial value.

This works in conjunction with initial selection (b064). If b064 is 00. the trip history is cleared

Transmission frame

Frame format

STX Code Command B C C  C R

Explanation Data size
STX Control code(Start  of Text) 1 byte
Cord Station number of inverter 2 byte
Commandi  Transmission command 2 byte

BCC Block check code 2 byte

CRY Control code(Carriage  Return) 1 byte
Replay frame

On normal reply : (4) - (i) Reference

On abnormal reply : (4) -(ii) Reference

Value
STX (0x02)
01-32, FF(all code communication)
06
Exclusive OR of Code, Command and Data
(5) Reference
CR (OxOD)

(x) 09 command: This.checks  whether it is possible to store set value to EEPROM or not

Transmission frame

Frame format

STX 1 Code Command / BCC / CR

I 1 Explanation / Data size
! STX
/ Code

/ Control code(Start  of Text) 1 byte
( Station number of inverter / 2 .byte

Command / Transmission command 2 byte

! BCC ’ Block check code 2 byte

! CR Control code(Carriage  Return) 1 byte
Transmission frame

Frame format

i

Value
STX (0x02)
01-32
09
Exclusive OR of Code, Command and Data
(5) Reference
CR (OxOD)

STX / Code ACK / Data 1 BCC I CR

i STX
i Code
, ACK

Data

BCC

/ CR

Explanation Data size Value
Control code(Start  of Text) 1 byte STX (0x02)
Station number of inverter 2 byte 01-32
Control code(ACKnowledge) 1 byte ACK (0x06)
Data 2 byte Allowance with 01

Block check code 2 byte
1 Exclusive OR of Code. Command and Data i
1 (5) Reference

Control code(Carriage  Return) 1 byte ~ CR (OxOD)

On normal reply : (4) - (i) Reference

l .
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(xi) OA command: This stores the set value to the EEPROM.

Transmission frame

Frame format

STX Code Command BCC CR 1

Explanation D a t a Value
size

STX Control code(Start  of Text) 1 byte STX (0x02)

Code : Station number of inverter 2 byte 01-32

Command Transmission command 2 byte OA

j i

Exc$sive OR of Code, Command and

BCC Block check code 2 byte Data

(5) Reference

j CR 1 Control code(Carriage  Return) i 1 byte CR (OxOD)
Replay frame

On normal reply: (4) -(i) Reference

On abnormal reply: (4) - (ii) Reference

J

(xii) OB command: This recalculates the internal motor constants

This function is required when the motor capacity or the number of motor poles is changed by RS485

communication.

Transmission frame

Frame format

/ S T X 1 Code Command BCC- j CR j

I j Explanation / Data Value
i size

STX j Control code(Start  of Text) : 1 byte STX (0x02)

Code i Station number of Wetter I 2 byte 01-32

Command ! Transmission command 2 byte OB

Exclusive~OR  of Code, Command and
BCC Block check code 2 byte Data

(5) Reference

CR ~-1  Cp$o!  c.O(le(CarriageReturn)~~yte CR (OxOD)

Reply frame

On normal reply : (4) -(i) Reference

On abnormal reply : (4) - (ii) Reference
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(i) Affirmative reply

Reply frame

Frame format

BCC Block check code 2 byte

CR Control code(Carriage  Return) 1 byte

(ii) Ollnverter reply

Reply frame

Frame format

STX Code NAK Error code BCC CR

STX (0x02)
01-32
ACK(OxO6)
Exclusive OR of Code, Command and
Data (5) Reference
CR (OxOD)

Explanation / oata i Value
size

STX Control code(Start  of Text) 1 byte I STX (0x02)
Code Station number of inverter 2 byte ~1 01-32

NAK
Control code
(Negative ACKnowledge)

1 byte j ACK(OxO6)

I
Error code

Error contents of
Communication

2 byte j (Notell)

: Exclusive OR of Code, Command and
BCC Block check code 2 byte : D a t a

I (5) Reference

CR
Control code
(Carriage Return)

1 1 byte / CR (OxOD)

(Notell) Error code list

Error code
OlH
02H
03H
04H
05H
06H
07H
OBH

11H
12H
13H
14H
15H
16H
17H

contents
Parity error
Sum check error
Framing error
overrun error
Protocol  error
ASCII code error
Reception buffer overrun error
Reception time out error

Error for abnormal command

Practice disapproval error

Parameter abnormal error

lnverter  doesn’t reply on all code communication
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a

(5) About the calculation method 01 BCC (the Block Check Cord)

(Example) 5Hz is set up by using 01 commands (the setting of Ihe frequency command). (when the code

of the invert.% of the object is ‘01’ )

/
Constitution of the transmission -A

STX  COda  Cmlmand  rIa,a BCC CR
ASCII Code

I I

i
> (Ox 02)

>or (Ox 30 31)

>Ol (Ox 3 0 3 1 )

>000500 (Ox 30 30 30 35 30 30)

>EJ (Ox 30 35)

> (Ox OD)

BCC is the result that transforms the Code-Data into ASCII Code and took an EXCUSIVE OR (Xor) every

lbyte. In the case of the above transmission frame. BCC calculates ii as follows.

(Appendix) ASCII code transformation table

! Character data i ASCI I  code  1
CT” nil

I il,A, CR / 0”;
! 0 / 3 0 i
I 1 31 ~

2 / 32
I 3 3 3 I
I ‘I 3.3
I 5 3 5

6 1 3 6
I 7 3 7 I

8 i 3 8! j
9 j 3 9 :



(6) Communication test mode

The communication test mode checks the communication line of US466

(The communication test mode procedure)

1. Please remove the wiring of terminal imit TM2 of the control terminal unit foundation, to do the loop back

~check.

2. Please set up the following with the operator of the inverter.

Please set up CO71 (Communication transmission speed selection) to 02 (Loop Sack Test)

3. Shut the power supply of the inverter at first and please turn on the power supply once again

The check is started

4. When the check ends the display is as follows.

No’mal  : (LIII_(ol
Abnormal : m

5. Please push the reset button of the digital operator or copy unit. And, the setting of CO71 is returned to

the setting of an original request.
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4.4 Protection function list

4.4.1 Protection functio

Name

Display of
digital panels
digital

Display of remote
operator/
Copy unit mDescription

Over-current protection

Overload protection (notel).

Braking resistor overload
protection

Over-voltage protection Em
E-m

L
~EEPROM error (not&?)

Under-voltage

T-m
E-i-7
IE
E--G
r-F4

CT error

CPU error

jEXTERNALlExternal trip

USP  errclr

Ground fault protection

I n c o m i n g  o v e r - v o l t a g e  ’
protection IE pv,l

Temporary power loss
xotection

jOH.4bnormal temperature

2ate Allay error

Ipen-phase  protection

GBT error



Name

Thermistor error

Display of
digital panel.

Display of remote
Description

digital
operator/

operator
Copy unit m 0

When  ,b ,nvarter  de,ects  a high  r.*Ist.“cL)  on me
,hs,m,r,o,  input from  the nlcdor  me ,nve,rte<  OUtpUt  is
*vlItChed 0”.

Notet:  When EEPROM error/E] occurs, confirm the setting data again.
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4.4,2 Trip monitor d&Way L

(1) Factor of trip, explanation of display

(60

Display trip factor. Display the state of inverter on tripping.

Please  refer to 4. 4. 1. - n
. U : During reset.

(2) Output frequency on trip. (Hz)
: During stop.

[Q1

+g.
(3) Output current on trip (A)

I

p
1

p-fin.U
(4) DC Link Voltage on trip. (V)

During deceleratidn.

3 During constant speed

7 : During acceleration.

5
b
?

8

The state operation command is set with
frequency command.

During start.

During DB

During overload restriction,

(5) Accumulated time that the inverter has been running. (hr)

(6) Accumulated time that the inverter has been powered up. (hr)
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4.4.3 Warnina  Monitor dimlay Relation code

msb : warning hloni1or1
Warning messages will appear when the dala set is contradicting to others.

J

Program lamp (PRG) turns ON during the warning (until the data is changed).

Below is the description of the warnings.

Warning Codes I c,> Basic code I

~~~001/~~~201 frequency upper limiter A06l/A261 > /

1:1002/ [:1202 frequency lower limiter AOKUA262 1 > ’ Maximum frequency

1:; 004/#204 Base frequencv AOO:VA203 > A0041A204

1:; 005/;-1205 o u t p u t  f r e q u ency Fool. Multi stage speed 0 AOZO/AZZO a

1:1006/+1206  Multi stage s peed  1 -15  AOZl-A035 >

IHO12/ [-1212 frequency upper limiter A062iA262 I > i
!:1015/ 111215 Output frequency Fool, Mult i  stage speed 0 A0201A220 >

i frequency upper limiter ,

l11016/ 1-1216 Multi  stage speed 1-15 AOZl-A035 I >
A0611A261

1:1021/ 1I1221 frequency upper limiter A061/A261
1

< 1 f r e q u e n c y  l o w e r  l i m i t e r 1

1:1025/ 1-1225 Output frequency FOOI.  Mult i  stage speed 0 AOZO/A220 < 1 A062/A262

~~~031/~-1231 f r e q u e n c y  u p p e r  limiterA061IA261 I < ’ !

/:1032/1-1232 frequency lower limiter A0621A262 < /

1:1035/ I:1235 Output frequency Fool. Multi stage speed 0 AOZO/A220 / < ’/ Start ing frequency b062 !

111036 Multi  stage speed 1-15 AOZl-A035 ~ < 1

111037 Jogging frequency A036 1 ,<I

1-1085/H 285 / Output frequency Fool. Multi stage speed 0 /.-. 10201A220 1 <>
j Jump frequency l/2/3 ;

I
j +- Jump width
A063+-A064

~~~0911~~~291 f r e q u e n c y  u p p e r  limi!
Ir1092/+1292 frequency lower l imit

111 095/1:12E-/ O u t p u t  f r e q u e n c y  F O _
/:I096 / Mult i  stage speed 1-15 AOZl-A035 >

1 Freevlffrequency l - 6  b100. b102. b 1 0 4 .  b106. blO6. bll0 i > ;

.  .  .._ ~.~~. ----> . ,15 AOZl-A035 I c, 1 A065+-A066 I

I j A067+-A066 (note 1)
tar A0611A261 > I

8, A062/A262 : >

01. Multi stage,speed 0 AOZO/A220 ~ > / Free v/f frequency 7 b112

Free v/f  frequency 2-6 b102. b104. b106, blO6. bl10 / < : Free v/f frequency 1 blO0 ]
uency 1 b100

^ ^ L'"',b106,b106, bll0
2 b100. b102

: >
I Free v/f frequency 2 b102 !

! <
>

i

k1120

,  v/ffrequency 4 - 6  b106. blO6. bll0 j <
i Free v/f frequency 3 b104

- 3  b100,bl02,b104 : '
,6 b106-b110

I
1 <

Free v/f frequency 4 b106

u,,,, l -4  b100. b102 .  b104 .  b106 i. >
j Free v/f frequency 5 blO6 i

my6 bll0 i <
! v / f  f requency  l -5  b100, bl02. b104 ,  b106. b106 ~ > i Free v/f frequency 6 bll0 /

1^ ^L^‘T LnAn ! Free electronic thermal 1
Free electronic thermal frequency L, J ou I I, ou I J

Free electronic thermal frequency 1 b015
Free electronic thermal freqyency 3 b019

F r e e  electronit thermal frequency 1. 2 b015. b017

: f r e q u e n c y  1  b015 I
I > j Free electronic thermal !
i < : f requency 2 b017

/ Free electronic thermal !>
f r e q u e n c y  3  b019

Warning is cleared when the setting fulfils the above condition.

Data  will be changed automatically to the basic code.

(Note 1) The jump frequency will be automatically re-written to Ihe lowest jump frequency (= Jump frequency

- jump w id th )
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5.1 Precautions for Maintenance/lnsDection
5.1 .l Dailv inspection
Every day before operation check the following;

[I] Does the motor operate according to the settings?
[2] Is there any trouble with the surroundings of the installation?
[3] Is there any trouble with the cooling or ventilation system?
141 Is there any abnormal vibration or sound?
[5] Are their any signs of over-current or discoloration? -’
[6] Is their any unusual odour present?

Check the input voltage to the inverter by using a meter during running
[l] Is the supply voltage constant?
[2] Are all the phases of the supply balanced?

51.2 Cleaninq
Make sure that the inverter is not dirty when operating.
Wipe clean with a soft cloth and synthetic detergent or ethanol.

(Notes) Don’t use solvents containing any of the following, acetone, benzene, toluene,
alcohol etc. as they can cause melting of the inverter surface, peeling of paint.
Never clean the display part of the digital operator with detergent or alcohol.

51.3 Reaular insoection
Inspections should be regularly carried out on the parts that can’t be inspected while the
inverter is running.

[l] Is there any trouble with the cooling system? - - - Cleaning of air filter etc.
]2] Check that all screw terminals and fixings are tight as they may loosen due to

vibration of temperature change etc.
[3] Is there any corrosion, damage to insulators?
[4] Measurement of insulation resistance.
[5] Check of cooling fan, smoothing capacitor, relay and exchange if necessary.
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5.2 Daily inspection and rewlar inspection
T

C

C

C

C
C

c

T

C

C

l
C

L

j

Il.,-

-

0

-

0

wno,.

B

0
0

E
0

III

0
0
0

Who,.

0

0

0

0

0

0
OiSPl.”

(Notes) Life time of the capacitors depends on the ambient temperature
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5.3 Meaaer test
When executing a Megger test on the inverter remove  all wires to R. S. T. PD. P, N. RS. U. V and W.

Do not use a megger or buzzer on the control circuit only use a digital multi-meter.

(Megger Voltage 500V DC)

Execute megger test of main circuit after the J61 connector has been removed. Short terminals of R. S.

T. PD. P. N. RS.  U. Vand  W.

After the Megger test is complete, reconnect the J61 connector as before.

Don’t wire

SUDDIV  line.

DCSOOV  megger

Make sire the J61  connector  is
removed before the Megger test is
hna

5.4 Withstand Voltaae test
Never perform a withstand voltage test on the inverter.

The inverter main circuit uses semiconductors. Semiconductors can deteriorate when a withstand

voltage test is performed.
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5.5 The method to check Inverter. converter Dart
A test is possible to check quality.

(Preparation) 0

[l] Take out the power lines (R. S and T) connected to the inverter. the motor connection lines (U, V and

W) and the regenerative control resistance (P and RB).

[2] Prepare tester. (Using range of 1 ohm resistance measure range.)

(How to check)

It is possible to check the quality of the charging state of the terminals R. S. T. U. V. W. RS.  P and N of

the inverter and the pole of the tester by measuring the charging state.

(Notel) Before you measure the voltage between P and N with DC current range. confirm that the smoothing

capacitor is discharged fully. execute checks.

(Note2) Almost infinite value is indicated on no conducting.

With the effect of the smoothing capacitor, the inverter conducts instantly and an infinite value isn’t

indicated. Ohm-number 10 ohms is indicated on conducting.

The values indicated will not be exactly the same for each terminal. however they will be very close

together. If there is a significant difference a problem may exist.

PD R Conduct  I
02 s PO No-conduct

P O S Conduct 1

b D3 T PD No-conduct
r
:

PD T Conduct
g 04 R N ’ Conduct
L) N R No-conduct

05 s N Conduct
N S No-conduct I

De T N Conduct /
N / T 1 No-conduct

TRl ” P 1 No-conduct
P u ! Conduct
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5.6 CaDacitor Life Curve

--t--F

12h  day operation

24hlday  operation

-e--E-+9

(N&l)

Ambient temperature means the surrounding temperature of the inverter. In case the inverter is installed

in a cabinet. ambient temperature is the temperature of the internal air of the cabinet.

(Not&!)

DC bus capacitors are recommended to be replaced every 5 years. And if the inverter is used in a worse

condition, this recommended replacing period is reduced.
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G.lStandard sDecification list



6.2 Dimension

L300P-110.150LFIHF



L300P-370LF/HF

L300P-450.550LF/HF
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IIH G iTechnologies Inc.

VFD SALES AND ENGINEERING
275 West 4th Avenue
Vancouver, SC VSY IGB
CANADA

P h o n e :  ( 6 0 4 )  7 0 9 8 6 0 0
Fax: (604) 872-8560

.
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l IllGi
Technologies Inc.

VFD SALES AND ENGINEERING
275 West 4th Avenue
Vancouver. SC MY 166
CANADA

Phone: (604) 7094600
Fax: (604) 672-9560

Operation manual - cNS497X>

Toll free phone:
TOO free fax:

1 (677) 539-2542
1 (600) 539-2542



VFD SALES AND ENGINEERING Operation manual - <NBSOlX>
Logic board: 1499 or lower

Technologies Inc. Phone: (604) 872-8155
Fax: (604) 872-8560

Toll free phone:
Toll free fax:

A23 1100 I
AZ4 11

A26 IO I
A27 lo I

IA34 10 I

A48 11 I
A49 .I0

A54 10 I

A65 10 I
ml (NOTE3 1
A.81 jNOTE3 1

Cl0 IO I
Cl1 11

C20 (00 Icm 104



VFD SALES AND ENGINEERING

’ mGi $!i$%lG6

Operation manual - <NB506X>
Logic board: 1876 or higher

Technologies Inc. Phone: (604) 672-6155 Toll free phone: (677) 539-2542
Fax: (604) 672-6560 Toll free fax: (600) 539-2542

.0 Svency Drive Software Prow







VFD SALES AND ENGINEERING Operation manual - <NS506X>
Logic board: 1878 or higher
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VFD SALES AND ENGINEERING Operation manual - <NBGOWX~
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02
01

: NOTE1: 230,orwJ  8 NF".460forHFU.
: NOTE2: Rated cu,reen,ofthe VFD.
NOE 3: 125% drated CUrrent  ofthe"FD~
NOlE 4: Value varies on model*.
NOTE 5: Rated kW capacity Of the VFD.
NOTE 6: DO NOT CHANGE. Factory use only.
NOTE 7: 360 lorLFU.72OforHFU

lCO6jt&3?ZI 6 0 %  1 1
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Supply, motor and signal wires to be run in three separate conduits

As Built Drawing Apr. X-00

J300-370MFU  60Hp  Hitachi lnverter
with Hand-Off-Auto Module

SCALE: NSiOUER
N.I.S. Stillwell-Hansen PO 46228

DATE:
,*,06,99

1 MGI Technologies


