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Super Energy-saving Medium-voltage Inverter
FSDrive-MV1S

INSTRUCTIONS

3 kV Class, 6 kV Class

Upon receipt of the product and prior to initial operation, read these instructions
thoroughly, and retain for future reference.
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Preface

Thank you for purchasing the Yaskawa Inverter for system applications FSDrive-MV 1S series.
This manual is designed to ensure correct and suitable application of the Yaskawa FSDrive-
MVI1S series Inverter (hereinafter referred to as FSDrive-MV1S). As soon as this product is
delivered, read this manual before attempting to install, operate, maintain, or inspect an
FSDrive-MV 1S and handle the FSDrive-MV 1S according to the instructions described in this
manual. Be sure you understand all precautions and safety information before attempting to use
the FSDrive-MV18S.

This manual is required for maintenance management of the FSDrive-MV1S including daily
maintenance as well as checking and troubleshooting. Keep this manual in a safe place for fur-
ther reference.
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General Safety

€ General Precautions

* All diagrams in this manual may show the product without covers or safety shields to show details. Replace covers
and shields before operating the product and operate the product according to the instructions given in this manual.

* The products and specifications described in this manual or the content and presentation of the manual may be
changed without notice to improve the product and/or the manual. Such changes are implemented by updating the
document number to indicate a revised edition.

* When ordering a new copy of the manual due to damage or loss, contact your Yaskawa representative or the nearest
Yaskawa sales office and provide the manual number shown on the front cover.

* Modification of the product by the end user is not subject to Yaskawa’s quality assurance, and we can therefore
accept no responsibility for such modifications.

» This manual must be safely delivered into the hands of the end user of the product.

» This manual is also required for daily maintenance and inspection and other processes, so keep it in a safe place.

@ Supplemental Safety Information

The conventions and signal words presented from here on are used for different types of safety information in
this document. The following conventions are used to indicate safety messages in this manual. Failure to heed
these messages could result in serious or possibly even fatal injury or damage to the products or to related
equipment and systems.

Indicates a hazardous situation, which, if not avoided, will result in
& DANGER death or serious injury.
Indicates a hazardous situation, which, if not avoided, could result
& WARNING in death or serious injury.
Indicates a hazardous situation, which, if not avoided, could result
& CAUTION in minor or moderate injury.
NOTICE Indicates a property damage message.
1
‘?'A Indicates important information that should be memorized.
[ J
IMPORTANT



@ Safety Messages

B General

/1\ WARNING

» For correct use, be sure to read this manual and other attached documents thoroughly before use
(installation, operation, maintenance, inspection, etc.). Also, be sure to use the equipment after
having acquired a thorough knowledge of the equipment, the safety information, and all of the pre-
cautions. Be sure to keep the documents in a place where they are readily available for anyone
using the device.

W Storage

and Transportation

NOTICE

« If disinfectants or insecticides must be used to treat packing materials such as wooden frames, pal-
lets, or plywood, the packing materials must be treated before the product is packaged, and meth-
ods other than fumigation must be used.

Example: Heat treatment, where materials are kiln-dried to a core temperature of 56°C for 30 minutes or more.

If the electronic products, which include stand-alone products and products installed in machines, are packed with fumi-
gated wooden materials, the electrical components may be greatly damaged by the gases or fumes resulting from the fumi-
gation process. In particular, disinfectants containing halogens, which includes chlorine, fluorine, bromine and iodine, can
contribute to the erosion of the capacitors.

B Confirmations upon Receipt

/i\ DANGER

« If there is any damage or any missing components, cease using the device immediately and con-

tact Yaskawa representative.
Failure to comply may result in injury while wiring the device, or electric shock or fire due to a fault while the unit is pow-
ered up.

EmWiring

/i\ DANGER

* Do not connect or disconnect wiring while the power is on.
Failure to comply will result in death or serious injury by fire.
Prior to wiring, make sure the input power supply is shut off.
» Do not allow unqualified personnel to perform work on the Inverter.
Failure to comply could result in death or serious injury by fire.
Installation, maintenance, inspection, and servicing must be performed only by authorized personnel familiar with installa-
tion, adjustment, and maintenance of Inverters.
» Make sure ground terminals are properly grounded with a resistance of less than 10Q. The recom-
mended AWG cable size for grounding is one with a diameter of 2.66 mm or more.
Improper grounding can result in electric shock or fire.
» Do not forget to include an emergency stop circuit in the application.

Failure to comply could result in death or serious injury.
A communication error between the digital operator keypad and the drive's internal control board may make it impossible
to stop the drive with the digital operator.




/i\ DANGER

Once an emergency stop circuit has been wired, check to make sure it is operating properly.
Failure to comply could result in death or serious injury.

The emergency stop circuit may fail to operate if left unchecked. The user is fully responsible for properly wiring the
emergency circuit.

Never touch the input and output terminals or allow the input and output lines to come into contact
with the control panel or any other metallic device or materials.

Never short the output terminals.
Failure to comply will result in death or serious injury by fire because of electric shock or a grounding short, and is
extremely dangerous.

/\ CAUTION

Connect the input and output terminals correctly.

Incorrect wiring of input and output terminals will result in damage to the Inverter when the power supply is turned on,
and may result in injury.

Do not use an improper voltage source.

Failure to comply could result in death or serious injury by fire.
Verify that the rated voltage of the drive matches the voltage of the incoming power supply before applying power.

Do not perform a voltage withstand test on the device.

Failure to comply may damage semiconductor components.

Never connect a power supply to output terminals U, V, and W.
Applying voltage to the output terminals will damage power cells in the Inverters.

Do not connect a phase-forward capacitor or an LC/RC noise filter to the output circuit.
Connecting such devices can damage internal components or cause them to overheat.

B Setting User Constants

A\ CAUTION

During autotuning, the motor must be disconnected from any load (machine, equipment).
The motor may operate in an unexpected manner, possibly resulting in injury or damage to equipment. Also, motor con-
stants cannot be correctly set with the motor attached to a load.

Protect both exposed ends of any coupling detached for autotuning with tape or cloth.
Failure to comply could result in damage to the coupling or in grease being splashed.

Do not touch the motor during autotuning.
The motor may suddenly restart from the stopped state, leading to an injury,

B Test Run

/A\ DANGER

Make sure that the panel door is properly closed before turning on the input power supply.
Failure to comply could result in electric shock.

Prepare a separate emergency stop switch.

Only the stop button should be enabled when the emergency switch has been triggered.

Incorrect use of the Inverter could result in death or serious injury.

In the event of a fault, first clear the Run command and then reset the fault.

If the Run command is present, the Inverter will disregard any attempts to reset the fault. The Run command must first be
removed before a fault situation can be cleared.
Incorrect use of the Inverter could result in death or serious injury.




/A\ CAUTION

* Do not touch the main circuit or the transformer shortly after the main circuit power supply has
been turned off.
Failure to comply could result in a burn injury because the main circuit remains very hot.

» Do not connect a measuring device to the control board for a signal check during operation.
Failure to comply could result in electric shock or damage to the equipment.

NOTICE

» Refrain from making unnecessary parameter setting changes.

Unnecessary parameter settings can lead to equipment damage and personal injury.
Default settings are often the most appropriate values.

mMaintenance and Inspection

/i\ DANGER

» Do not attempt to modify or alter the Inverters.
Failure to comply could damage Inverters components, or result in death or serious injury.

» Refrain from touching the terminals unnecessarily. The Inverters has high voltage terminals, which
are extremely dangerous.
Failure to comply could result in death or serious injury by electric shock.

» Make sure that the panel door is properly closed while the Inverters are powered up. When open-
ing the door, make sure power to the main circuit has been shut off.
Failure to comply could result in death or serious injury by electric shock.

» Perform maintenance and Inverters inspection after first shutting off power to the main circuit, then
waiting for the CHARGE LED on the front face of the Power Cell to go out.
Residual voltage in Inverters capacitors can cause electric shock.
Failure to comply could result in death or serious injury.

» Maintenance, inspection, and component replacement should be performed only by a qualified
electrical engineer or by personnel who have received proper training for this product.
Failure to comply could result in death or serious injury by electric shock.
Maintenance, inspection, and replacing components must be performed only by authorized personnel familiar with instal-
lation, adjustment, and maintenance of Inverters.

* Remove any and all metal accessories (rings, wristwatch, etc.) prior to performing any work on the
drive, and take proper steps to ensure insulation from electric shock.
Failure to comply could result in electric shock.

NOTICE

« The control board contains a CMOS IC, and must be handled with care.
Touching the board directly may result in the transfer of static electricity, which can destroy the CMOS IC.

* Never remove any connectors or attempt to change any wiring on the control circuit while the drive
is on.
Failure to comply may damage electrical components.

* When carrying out measurement with an oscilloscope, use an insulated oscilloscope without
grounding.
Failure to comply could result in damage to the Inverter or the oscilloscope.

» Do not pull too strongly when pulling the Power Cell out.
Failure to comply could result in the Power Cell being thrown out and your hands or fingers being caught in the machin-
ery.

» After completing the work, make sure that no hand tools or screws are left inside the Inverter.




B Restrictions

» This product was not designed or manufactured for use in devices or systems that may directly affect
or threaten human lives or health.
End users who intend to use the product described in this manual for devices or systems relating to
transportation, health care, space aviation, nuclear power control applications, or underwater use
must contact their Yaskawa representatives or the nearest Yaskawa sales office beforehand.

» This product has been manufactured under strict quality-control guidelines. However, if this product is
to be installed in any location where its failure could involve or result in a life-and-death situation or
loss of human life, or in a facility where failure may cause a serious accident or physical injury, safety
devices must be installed to minimize the likelihood of any accident.




—————————————————

Danger Information and Position

There is danger information on the Inverter in the locations shown in the following illustration.

Always heed the danger sign.

Single swing door

Twin door

<— Door handle
I-J<4— Danger information

o <4— Nameplate for product No. o <4— Nameplate for product No.

<— Door handle
1 «— Danger information
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Ventilation holes Ventilation holes Ventilation holes
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Warranty Information

B Free Warranty Period and Scope

Warranty Period
This product is warranted for twelve months after being delivered to end user or if applicable
eighteen months from the date of shipment from Yaskawa’s factory whichever comes first.

Scope of Warranty
Inspections
Periodic inspections must be conducted by the end user. However, upon request, Yaskawa or
one of Yaskawa’s Service Centers can inspect the product for a fee. In this case, if after confer-
ring with the end user, a Yaskawa product is found to be defective due to Yaskawa workmanship
or materials and the defect occurs during the warranty period, then this fee will be waived and
the problem remedied free of charge.

Repairs

If a Yaskawa product is found to be defective due to Yaskawa workmanship or materials and the
defect occurs during the warranty period, Yaskawa will bear the cost of repairing the unit,
replacing it, or dispatching a repair technician.

However, if the Yaskawa Authorized Service Center determines that the problem with a
Yaskawa product is not due to defects in Yaskawa’s workmanship or materials, then the end user
will be responsible for the cost of any necessary repairs. Some problems that are outside the
scope of this warranty are:

¢ Problems due to improper maintenance or handling, carelessness, or other reasons where the
end user is determined to be responsible.

* Problems due to additions or modifications made to a Yaskawa product by the end user with-
out Yaskawa’s understanding.

 Problems due to the use of a Yaskawa product under conditions that do not meet the recom-
mended specifications.

 Problems caused by natural disaster or fire.

¢ Or other problems not due to defects in Yaskawa workmanship or materials.
Warranty service is only applicable within Japan.
However, after-sales service is available for end users outside of Japan for a reasonable fee.
Contact your local Yaskawa representative for more information.
B Exceptions
Any inconvenience to the end user or damage to non-Yaskawa products due to Yaskawa's defec-
tive products whether within or outside the warranty period are NOT covered by this warranty.
B Restrictions

e This product was not designed or manufactured for use in devices or systems that may
directly affect or threaten human lives or health.

* End users who intend to use the product described in this manual for devices or systems relat-
ing to transportation, health care, space aviation, atomic or electric power, or underwater use
must contact their Yaskawa representatives or the nearest Yaskawa sales office beforehand.

¢ This product has been manufactured under strict quality-control guidelines. However, if this
product is to be installed in any location where failure of this product could involve or result
in a life-and-death situation or loss of human life or in a facility where failure may cause a
serious accident or physical injury, safety devices must be installed to minimize the likelihood
of any accident.
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Before Reading This Manual

There are places in this manual where the constants and explanations depend on the version and
capacity of the Inverter. Be sure to confirm the version and capacity on the Inverter’s nameplate.

Model > MODEL " CIMR-MV 1588584 Rey. X
Capacity —»> CAPACITY: KW A
Input voltage ~ —» FATED IWPUT YOLTAGE :3-PHASE AC kY
Specifications < Output voltage —» FATED OUTPUT YOLTAGE :3-PHASE AC kW CLASS
Output current —» BATED OUTPUT CURRENT : A
Input frequency ——» pATED JNPUT FREGUENCY: HZ
Manufactured date, mass ——» gaTE: MASS Ka
Serial number ————» SER MO, :
YASKAWA ELECTRIC CORPORAT [OM uapan
NP 1541106~ 1

Example of the Inverter’s nameplate
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Checking the FSDrive-MV1S Model and
Nameplate

Check the following points as soon as the Inverter has been delivered.

/\ DANGER

« If you discover any damage or missing parts in the Inverter, stop using it and contact your Yaskawa
representative.
Electrical circuits may fail when current is applied, leading to electric shock or fire.

Table 1.1 Items to be Checked and Checking Methods upon Delivery

ltem Method

Check the model number on the nameplate on the inside of the Control

Has the correct Inverter model been delivered? .
section door.

Inspect the entire exterior of the Inverter to see if there are any scratches
or other damage resulting from shipping.

Is the Inverter damaged in any way? Open the Inverter door, and inspect the interior of the Inverter to see if
there is any damage or displacement, and to confirm that there are no
missing parts.

Use a screwdriver or other tool to check for tightness.
Are any screws or other components loose? In particular, check the tightening torque of all terminal screws on the
electrical connections.

If you find any irregularities in the above items, contact your Inverter supplier or Yaskawa representatives or
the nearest Yaskawa sales office immediately.

€ Nameplate

The nameplate is affixed on the inside of the Control section door of the Inverter.

An example of a nameplate with standard specifications is shown below.

Model ——— MODEL " CIMR-MV1583 333 Rewv.X
Capacity —» CAPACITY: kWA
Input voltage —» RATED INPUT VOLTAGE :3-PHASE AC k'
Specifications < Output voltage —» RATED DUTPUT VOLTAGE :3-PHASE AC kv CLASS
Output current ——» RATED OUTPUT CURRENT : A
Input frequency —» GATED JNPUT FREGUENCY: Hz
Manufactured date, mass —————% DATE: MASS Kg
Serial number ——— ¥ 5ER NO, :
F (ASKAWA ELECTRIC CORPORAT [ON waran
HP 1541 106- 1

Fig 1.1 Nameplate



Checking the FSDrive-MV1S Model and Nameplate

@ Descriptions of Inverter Models

The Inverter model number on the nameplate indicates the specifications, voltage class, and maximum appli-
cable motor capacity of the Inverter in alphanumeric code.

CIMR—MVIS O O OO0

Inverter
FSDrive-MV1S  ———— L Applicable motor capacity*
132: 132 kW
13C: 1250 kW

Input voltage and frequency 180- 1800 KW

A: 3300V 60 Hz

B: 3000 V 50 Hz Output voltage

C: 6600V 60 Hz A: 3 kV class

D: 6000 V 50 Hz B: 4 kV class .

E: 3300 V 50 Hz C: 6 kV class 50C: 5000 kW

F: 6600V 50 Hz H: 10 kV class 1

G: 10000V 50 Hz .

H: 10500 V 50 Hz

J: 11000 V 50 Hz

K: 4160V 60 Hz

L: 4160 V 50 Hz * Refer to Table 1.2 FSDrive-MV1S Models.

Fig 1.2 Inverter Model Descriptions
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FSDrive-MV1S Models

Table 1.2 FSDrive-MV1S Models

Input gl?;\:j}r/ Output Nominlal Rated ms:(c;rAggg:ii?ﬁ
Vols-lge Frequency VoI:;age Calz)j:ty Cu;rent Model Number Product Code No. KW
Hz <Reference>
200 35 CIMR-MV1SBA132 71686-MV1SBA132-C 132
285 50 CIMR-MV1SBA200 71686-MV1SBA200-C 200
400 70 CIMR-MV1SBA315 71686-MV1SBA315-C 315
570 100 CIMR-MV1SBA450 71686-MV1SBA450-C 450
800 140 CIMR-MV1SBA630 71686-MV1SBA630-C 630
3000 %0 1150 200 CIMR-MV1SBA900 71686-MV1SBA900-C 900
1500 260 CIMR-MV1SBA13C 71686-MVISBA13C-C 1250
1900 330 CIMR-MV1SBA15C 71686-MVISBA15C-C 1500
2300 400 CIMR-MV1SBA18C 71686-MVISBA18C-C 1800
3000 520 CIMR-MV1SBA25C 71686-MVISBA25C-C 2500
200 35 CIMR-MV1SEA132 71686-MV1SEA132-C 132
285 50 CIMR-MV1SEA200 71686-MV1SEA200-C 200
400 70 CIMR-MV1SEA315 71686-MVI1SEA315-C 315
570 100 CIMR-MV1SEA450 71686-MV1SEA450-C 450
800 140 CIMR-MVI1SEA630 71686-MV1SEA630-C 630
3300 50 3300
1150 200 CIMR-MV1SEA900 71686-MV1SEA900-C 900
1500 260 CIMR-MVI1SEA13C 71686-MVI1SEA13C-C 1250
1900 330 CIMR-MVI1SEA15C 71686-MVISEA15C-C 1500
2300 400 CIMR-MVI1SEA18C 71686-MVISEA18C-C 1800
3000 520 CIMR-MV1SEA25C 71686-MV1SEA25C-C 2500
200 35 CIMR-MV1SAA132 71686-MV1SAA132-C 132
285 50 CIMR-MV1SAA200 71686-MV1SAA200-C 200
400 70 CIMR-MV1SAA315 71686-MV1SAA315-C 315
570 100 CIMR-MV1SAA450 71686-MV1SAA450-C 450
800 140 CIMR-MV1SAA630 71686-MV1SAA630-C 630
3300 0 1150 200 CIMR-MV1SAA900 71686-MV1SAA900-C 900
1500 260 CIMR-MV1SAA13C 71686-MV1SAA13C-C 1250
1900 330 CIMR-MV1SAA15C 71686-MVISAA15C-C 1500
2300 400 CIMR-MV1SAA18C 71686-MV1SAA18C-C 1800
3000 520 CIMR-MV1SAA25C 71686-MV1SAA25C-C 2500




Table 1.2 FSDrive-MV1S Models (Continued)

FSDrive-MV1S Models

Input SPS;V;I; Output Nominlal Rated mggﬁggggi%ﬁ
Volt‘/':lge Frequency VoI{/age Cakpa&nty Cu;rent Model Number Product Code No. KW
Hz <Reference>
400 35 CIMR-MV1SDC250 71686-MV1SDC250-C 250
570 50 CIMR-MV1SDC400 71686-MV1SDC400-C 400
800 70 CIMR-MV1SDC630 71686-MV1SDC630-C 630
1150 100 CIMR-MV1SDC900 71686-MV1SDC900-C 900
1600 140 CIMR-MV1SDC13C 71686-MV1SDCI13C-C 1250
6000 50 2300 200 CIMR-MV1SDC18C 71686-MV1SDCI18C-C 1800
3000 260 CIMR-MV1SDC25C 71686-MV1SDC25C-C 2500
3800 330 CIMR-MV1SDC30C 71686-MV1SDC30C-C 3000
4600 400 CIMR-MV1SDC36C 71686-MV1SDC36C-C 3600
5300 460 CIMR-MV1SDC43C 71686-MV1SDC43C-C 4300
6000 520 CIMR-MV1SDC50C 71686-MV1SDC50C-C 5000
400 35 CIMR-MV1SFC250 71686-MV1SFC250-C 250
570 50 CIMR-MV1SFC400 71686-MV1SFC400-C 400
800 70 CIMR-MV1SFC630 71686-MV1SFC630-C 630
1150 100 CIMR-MV1SFC900 71686-MV1SFC900-C 900
1600 140 CIMR-MVISFC13C 71686-MV1SFC13C-C 1250
6600 50 6600 2300 200 CIMR-MVI1SFCI18C 71686-MV1SFCI18C-C 1800
3000 260 CIMR-MVI1SFC25C 71686-MV1SFC25C-C 2500
3800 330 CIMR-MVI1SFC30C 71686-MV1SFC30C-C 3000
4600 400 CIMR-MV1SFC36C 71686-MV1SFC36C-C 3600
5300 460 CIMR-MV1SFC43C 71686-MV1SFC43C-C 4300
6000 520 CIMR-MVI1SFC50C 71686-MV1SFC50C-C 5000
400 35 CIMR-MV1SCC250 71686-MV1SCC250-C 250
570 50 CIMR-MV1SCC400 71686-MV1SCC400-C 400
800 70 CIMR-MV1SCC630 71686-MV1SCC630-C 630
1150 100 CIMR-MV1SCC900 71686-MV1SCC900-C 900
1600 140 CIMR-MV1SCC13C 71686-MV1SCC13C-C 1250
6600 60 2300 200 CIMR-MV1SCC18C 71686-MV1SCC18C-C 1800
3000 260 CIMR-MV1SCC25C 71686-MV1SCC25C-C 2500
3800 330 CIMR-MV1SCC30C 71686-MV1SCC30C-C 3000
4600 400 CIMR-MV1SCC36C 71686-MV1SCC36C-C 3600
5300 460 CIMR-MV1SCC43C 71686-MV1SCC43C-C 4300
6000 520 CIMR-MV1SCC50C 71686-MV1SCC50C-C 5000

Indicates the capacities of Yaskawa's 4-pole motors.
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FSDrive-MV1S Configuration

Fig. 1.3 shows the appearance and internal layout diagram of FSDrive-MV1S.

The FSDrive-MV 1S is composed of the following three components:
 Transformer section
* Power Cell section

» Control section

BTransformer Section

The Transformer section houses a 3-phase transformer with multiple windings on the secondary side. The sec-
ondary winding of the transformer on the output side is composed of nine 3-phase windings for the 3-kV class
or eighteen 3-phase windings for the 6 kV class. Each of the windings is connected to a 3-phase input terminal
of the Power Cell.

Several cooling fans for the Transformer section are mounted in the upper part of the Inverter. Cooled air
brought through the filters on the front face of the Transformer section passes the Transformer section and is
expelled into the upper part of the Inverter. In some models the cooled air from the front of the Transformer
section and Power Cell section passes the Transformer section and is expelled into the upper part of the
Inverter.

EPower Cell Section

The Power Cell section on the output side contains a total of nine Power Cells with three steps for each phase
in the 3 kV class, or a total of eighteen power cells with six steps each in the 6 kV class. Each Power Cell is a
single-phase inverter with 3-phase 630 V input.

Multiple cooling fans for the Power Cell section are mounted in the upper part of the Inverter. Cooled air
brought through the filters on the front of the Power Cell section passes the Power Cell fin, flows into the air
duct at the rear of the Inverter, and is expelled into the upper part of the Inverter.

The power section and the cell control board (CCB) are incorporated into the Power Cell. Each CCB is con-
nected to the controller in the Control section with an optical fiber cable. The CCB controls PWM output of
the cell according to the references sent from the controller through the optical fiber cable. The CCB has pro-
tection functions against overvoltage, undervoltage, IGBT overheat and other problems, and sends an answer-
back to the controller through the optical fiber cable.



FSDrive-MV1S Configuration .

EControl Section
The Control section houses the following components.
 Controller and control power supply to control an FSDrive-MV 1S
* MCCB (Molded Case Circuit Breaker)
* Sequence I/O relay
 Peripheral circuits such as an analog I/O isolation amplifier
* Control circuit terminal block

All external cables except the input and output cables of the main circuit are connected to the control circuit
terminal block.

A 200/220-VAC power supply is required as the control source power for the cooling fan and control circuit.
(380/400/440-VAC power supply is also applicable.)
The controller is composed of the following components.
» CPU board
* Modulator board
* Current detection resistor board
* Optical fiber interface board (only for 6 kV class Inverters)
The current detection resistor boards differ depending on the Inverter capacity. Refer to Table 8.5 Current

Detection Resistor Boards for more information.
There are the following three types of power supply to the controller.

* 5V:  Control circuit power supply
* £15V: Analog I/O power supply
e 24V: Sequence I/O power supply
Refer to Table 8.4 List of Recommended Spare Parts for the power supply model.

A Digital Operator including the functions of parameter writing/reading and status/fault monitoring, and a
modular jack for connecting to a personal computer are provided on the Control section door.
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Installation .

Installation

@ Installation Environment

Install the Inverter at a location that satisfies the following requirements and maintain the optimum operation
conditions.

IMI

If

Ambient temperature: -5°C to +40°C

Relative humidity: 85%RH max. without condensation

If air temperature around the Inverter largely varies, condensation may occur.

When installing the Inverter in such environment, take a measure to prevent condensation, such as install-
ing a space heater, inside the Inverter panel. If a space heater is required, consult Yaskawa in advance.

Free from dripping water
Free from corrosive liquid or gas

Not subjected to excessive dust and iron powder
Install the Inverter in a location that meets the following air quality standards (pollution). 1
JIS C704 Level 2 or lower

Not subjected to excessive vibration

20 Hz maximum with 1G (9.8 m/s?), 20 to 55 Hz with 0.2G

Free from risk of salt damages (Not subjected to chlorides)

Take a measure to prevent salt contained open air, rain, and dust from entering the electric room.

A contact with such air, rain, or dust may degrade insulation and corrode metallic parts, resulting in
Inverter failure.

Altitude: 1000 m or lower above sea level
The electric room must be protected against wind and rain.

Fan cover
If the installation space is so limited that the fan cover cannot be installed, consult Yaskawa in advance.

Never install a duct on the air exhausting system.

Modifications on the air exhausting system (cooling fan) on the top of the Inverter, such as installing air
exhaust ducts, may lower the cooling effect, resulting in abnormal temperature rise and Inverter failure.
If any additional ventilation system such as duct is required, consult Yaskawa in advance.

Install an air conditioner or ventilation system with enough capacity for the total power loss of the Inverter
and the devices in the electric room so that the temperature can be kept 40 °C or less and the humidity 85%
or less in the electric room. (Yaskawa recommends installation of air conditioner.)

Use a power supply with the voltage fluctuation £10% and frequency fluctuation £5%.
Air temperature around the Inverter when leaving the Inverter without the power being supplied must be

kept between -10°C to +50°C.
For a long-term storage of the Inverter, refer to Storage on page 1-20.

1
‘p’A Protecting the Inverter from Foreign Matter

~

Take measures to prevent foreign matter such as metal chips or powder from entering the Inverter during installation.

® . . o

PORTANT Make sure that tools and unused parts are not left in or around the Inverter after installing it. Carefully check the power
flow sections, their surroundings, the air filter section, and the ventilation louver on the top of the Inverter, and confirm
that there are no foreign objects or obstacles.

the Inverter must be installed in a location subject to excessive vibration caused by machines such as cranes,

contact your Yaskawa representatives or the nearest Yaskawa sales office. The Inverter generates noise,
including radio noise, to some extent. This should be considered when selecting the installation location.
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€ Checking the Installation Space

Secure the space described below around the Inverter to maintain sufficient cooling of the Inverter.
If the installation space is so limited that the described space cannot be reserved around the Inverter, contact
your Yaskawa representatives.

* Space Above the Inverter
Secure a distance of at least one meter between the top of the Inverter (excluding the exhaust cover)

and the room's ceiling.
Air is expelled through the cooling fans on top of the Inverter. If the cooling fans are too close to the
ceiling, expelled air may be returned to the Inverter and lower the cooling fan capacity.
Additionally, sufficient space to remove the cooling fan from the top of the Inverter is required for
replacement.
* Space in Front of the Inverter
Secure a space of two meters or more in front of the Inverter to allow for maintenance.
Space for a lifter to draw out the Power Cell is required.
* Space Behind the Inverter
Secure a space of 60 cm or more behind the Inverter to allow for maintenance.
This space is required when leading the cable into the Inverter and installing anchors on the back of
the Inverter.

 Space on Either Side of the Inverter
Secure a space of 3 cm or more on each side of the Inverter panel.

@ Transporting

/i\ CAUTION

» Movement of the Inverter with a crane must be performed only by a qualified crane operator.
Failure to observe this precaution may result in injury or in dropping the Inverter.

¢ To lift the small/middle capacity (3 kV class 200 kVA to 3000 kVA, 6 kV class 400 kVA to 3800 kVA)
Inverters, use the angle bars for lifting on top of the Inverter.

* To lift the large capacity (6 kV class 4600 kVA to 6000 kVA) Inverters, use the support hooks or the hang-
ing jig provided as an accessory to lift the Transformer section. (Refer to Fig. 1.7)
Use the angle bars for lifting on top of the Inverter to lift the Power Cell and Control sections.

 The cooling fans on top of the Inverter are not fitted with the cooling exhaust cover (accessory), so be care-
ful not to damage them during transportation.

* When using rollers to move the Inverter, make sure that the following conditions are met.
¢ Place the Inverter on the rollers, so the rollers extend approximately 1 cm or more on each side of the
Inverter.
* Distribute the weight of the Inverter evenly on the rollers so stress is evenly distributed on the bottom
of the panel.

 Create a smooth, even surface for rolling by laying boards flat on the floor. Use boards with sufficient
strength and durability, and make sure the boards do not have gaps between them.



| Cooling fan installation openings |

Installation

The Inverter is shipped with the upper cooling fan

and ventilation cover removed.

Pass the support wire through the openings on the top of
the Inverter where the cooling fan is to be installed.
Connect the wire to the support hooks on the transformer,
so the enclosure panel can hang as shown in the diagram.

View from above

Support wires: max. angle of 60°

Transformer | g8l _ _ _ _ . _ . _. _. _.
support hooks

\“\(N ofe:

Removing the bolts on the top of the
transformer enclosure panel and then
routing the support wires through those
openings can damage the enclosure
panel. Use only the specified openings.

Note:

Make sure that while the transformer hangs
from the support wire, the exterior does not
come into contact with the top of the
enclosure panel and cause any damage.

Fig 1.4 Hanging the Inverter, Part 1




| Cooling fan installation openings

The Inverter is shipped with the upper cooling fan and
ventilation cover removed.

Pass the support wire (B) through the openings on the
top of the Inverter where the cooling fan is to be installed.
After connecting the wire to the transformer, pass the
wire through the hanging jig (A) to hang the enclosure
panel for each transformer. Both the support wire (B) and
the hanging jig (A) are included with the panel when

the Inverter is shipped from the factory.

View from above

I Support wires: max. angle of 60°

Transformer
support hooks I
T

Note:

Removing the bolts on the top of the
transformer enclosure panel and then
routing the support wires through those
openings can damage the enclosure
panel. Use only the specified openings.

N—

1
- — AL o — = —

Note:

Make sure that while the transformer hangs
from the support wire, the exterior does not
come into contact with the top of the
enclosure panel and cause any damage.

Fig 1.5 Hanging the Inverter, Part 2
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Installation .

@ Side-by-Side Installation

Inverters of both 3 kV with a capacity of 1900 kVA or more and 6 kV classes with a capacity of 2300 kVA or
more are designed as two panels that are installed side-by-side. (Refer to Table 1.3.)

On these models, eight holes are provided each on the Transformer section frame and Power Cell section
frame as shown in Fig. 1.6.

Use M10 x 30L bolts, washers, S washers, and nuts to join the sections.

1
“al) 3 T 1 1
PR | | I
A | i B
il
RE ] o
—'j EEERE 2l IS
(I[P 1
[ 1
Nl @l N
B~
.—-Ir - n
et T IR
!g%r 1
" “‘j SR K
Transformer Section Frame Power Cell Section Frame

Fig 1.6 Mounting Holes for Side-by-Side Installation (Example of 3 kV, 2300 kVA Inverter)

mBolts between Sections

Install the Transformer section frame against the Power Cell section frame without leaving any space between,
and fix two frames using the M10 bolts provided as accessories.

M10 bolt tightening torque: 18 to 23 N'-m

Any space between two frames may cause a leakage of cooling air, resulting in the Inverter failure.

EmWiring between Sections

Make the following wirings between sections.
Main circuit, grounding bus, cooling fan, and optical fiber cable

Hinstallation Accuracy

Use a measurement instrument such as theodolite to measure the horizontal precision on the installation base
Im by Im. The allowable error is within £2 mm.

1-13



@ Installing an Inverter on a Floor
The table below shows the dimensions and the number of mounting holes when installing an Inverter on a
floor.
Use mounting screws of M12 diameter to secure the Inverter.

Attach and fasten M12 screws in all the mounting holes to secure the Inverter under any installation condi-
tions, whether there is vibration or not.
Table 1.3 Inverter Dimensions (mm), Sizes and Numbers of Mounting Holes

Voltage FSDrive-MV1S Bottom Installation Dimensions [mm] Mounting
Class Frequency Models Dimension Hole
"y Hz CIMR-MV1S Drawing w1 w2 w3 d N— ¢
mm000
132 1 1030 1030 - 935 6—017
200 1 1030 1030 - 935 6—917
315 1 1080 1080 - 935 6—917
450 1 1080 1080 - 935 6—917
630 1 1080 1080 - 935 6—-917
3 50/60 900 2 1780 | 1180 - 1135 6017
13C 2 1780 1180 - 1135 6—017
15C* 3 1760 1360 - 1335 8—¢17
18C* 3 1760 1360 - 1335 8—¢17
25C* 4 1380 2360 - 1335 10— ¢17
250 2 1780 1380 - 935 6—017
400 2 1780 1380 - 935 6—017
630 2 1780 1380 - 1135 6—017
900 2 1780 1380 - 1135 6—-917
13C 2 1780 1380 - 1135 6—917
6 50/60 18C* 3 1760 2360 - 1335 8—¢17
25C" 4 1080 1430 1430 1335 12 - ¢17
30C* 4 1280 1730 1730 1535 12917
36C" 4 1280 1730 1730 1535 12 -¢17
43C* 5 1280 2360 2360 1535 14-¢17
50C* 5 1280 2360 2360 1535 14— 17

* The Inverter has a modular construction.



Hinstallation Example

Use a taper washer for the channel contact surface.

[d

Taper washer for
M12 bolt

(To be prepared by "\ ¥
the customer)

M12 bolt
Nut, washer, and S-washer
(To be prepared by the customer)

6-017

| FL
k<|>17

Cable inlet

N

Cable inlet

20
120 wi w2 ‘ 120
|
Front: with the door removed
Bottom Dimension Drawing 1
/6-¢17
d

N

HE

120

w1

w2 120

Front: with the door removed

Bottom Dimension Drawing 2

Installation

20

20
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Cable inlet
+ + -+ — 20
120 w1 240 w2 120
I I I
Front: with the door removed
Bottom Dimension Drawing 3
/ 12-917
£ - - . — 20
Cable inlet d
i [ 3 $ L1 I 20
120 ‘ w1 w1 240 w2 w3 120
1 [ 1 I
Front: with the door removed
Bottom Dimension Drawing 4
/14-¢17
3 2 3 53 9 9 2 20
Cable inlet d
jE2 g
- == = = 20
120 w1 ‘ w1 240 w2 240 w3 ‘ 120
l I T 1 T
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Front: with the door removed

Bottom Dimension Drawing 5



Dimensions .

Dimensions

The FSDrive-MV 1S dimensions, mass, and dimension drawings are shown below.

Table 1.4 Inverter Dimensions (mm) and Mass (kg)

Vg:;asgse Frequency FSDriC\;/Iel\;ll\éYIJI\SMI\godels Dé)rpaevr\:ﬁicg)n Dimensions [mm] A“p;l;;rsosx.

KV Hz amC00 No. Width W Height H Depth D kg*
132 1 2300 2900 1000 2500
200 1 2300 2900 1000 2500
315 1 2400 2900 1000 2800
450 1 2400 2900 1000 3000
630 1 2400 2900 1000 3200

3 50/60
900 2 3200 2900 1200 4000
13C 2 3200 2900 1200 4600
15C 2 3600 2900 1400 5500 1
18C 2 3600 2900 1400 6200 [—.,
25C 4 5600 2900 1400 8000
250 2 3400 2900 1000 3500
400 2 3400 2900 1000 3500
630 2 3400 2900 1200 3800
900 2 3400 2900 1200 4400
13C 2 3400 2900 1200 4800

6 50/60 18C 3 4600 2900 1400 6500
25C 4 5500 2900 1400 7900
30C 4 6500 2900 1600 9200
36C 4 6500 2900 1600 10000
43C 5 8000 2900 1600 12400
50C 5 8000 3150 1600 13500

* Indicates the maximum value.
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Storage

When storing the removed Inverter in a warehouse or keeping the installed Inverter without the power
being supplied, observe the following precautions to secure the reliability.

€ Short-term Storage (Within one month after unpacked, or within three
months after delivery to FOB destination)

BEnvironmental Conditions

Same as those described in Installation Environment (Refer to Page 1-9) except for the ambient temperature.
Allowable ambient temperature: —5°C to +50°C

€ Long-term Storage (More than one month after unpacked, or more than
three months after delivery to FOB destination)

BEnvironmental conditions

Same as those described in Installation Environment (Refer to Page 1-9) except for the ambient temperature.
Allowable ambient temperature: —5°C to + 50°C

B Others
 Take a measure to prevent the inside-panel wirings and cables from being damaged by rats, etc.

¢ Place the Inverter panel in the orientation described in the Dimension Drawings, and do not place its side
on the bottom or one above the other.

 For the Inverter with UPS, charge the battery every three months. Connect a 100-VAC power supply to the
UPS socket to charge the battery (Refer to the UPS instruction manual for details.).

» Take a measure to prevent the Inverter panel from being damaged by external shocks.

Storing an Inverter in a Device without Power

» Cover the whole Inverter panel double with a 0.1 mm or thicker sheet to prevent dusts and water drops
from entering the panel.

» Completely seal the outer circumference surface of the bottom of the Inverter panel to prevent moisture
and dust from entering the panel.

* Protect every corner of the Inverter panel with shock-absorbing materials so that the sheet will not be
sheared.



Storage

Storing an Individual Inverter

» Cover the whole Inverter panel double with a 0.1 mm or thicker sheet to prevent dusts and water drops
in the warehouse from entering the panel.

* Protect every corner of the Inverter panel with shock-absorbing materials so that the sheet will not be
sheared.

* Roll in the sheet under the bottom of the Inverter panel so that the Inverter panel will not absorb mois-
ture from the floor.

* For protection against humidity on the floor, place 50 to 100 mm square timbers between the Inverter
panel and the floor to avoid direct contact.

* Place the square timbers in an even distance in the direction shown below so that the whole bottom of
the panel is evenly loaded.

« Provide supports or take other preventative actions so that the Inverter panel does not fall down.

Sheet T
eA/ \ 1
Inverter panel Inverter panel
I— side surface front surface
Square
timbers
| o T T L

Fig 1.7 Direction of Square Timbers

EMoisture Absorbers

Place a 1 kg silica gel every 1 m’.
Replace the silica gel every three months, but the period the silica gel remains effective differs depending on
the ambient humidity.

EPeriodic Inspection
Check and confirm the following items every month.
» Humidity absorbing level of silica gel (Check the level by color using the color type.).
* The Inverter is not wet due to humidity or roof leaks.

 The Inverter is neither corroded nor rusted (both the interior and exterior).

ETurning On the Power

Before turning on the power to the Inverter after an extended shutdown, carefully check the Inverter for mois-
ture/humidity and dusts.

1-21




Wiring .

This chapter describes terminal wirings, main circuit terminal connections and specifications,

and control circuit terminal connections and specifications.

Standard Wiring .....ccocoooeeeiiiiiie e 2-2
TErmMINAlS ... 2-4
Routing Cables ..., 2-5
Wiring Main Circuit Terminals .............c.ccooovviiiiicennnn. 2-9
Wiring Control Circuit Terminals .............cccccvvivinnnen. 2-14
Connector for a Personal Computer.......................... 2-17

Wiring Check ........ooooiiiiccceee e, 2-18



Standard Wiring

Fig. 2.1 shows the standard connection diagram of the FSDrive-MV1S.

Main circuit
input terminals Transformer
Main circuit power supply 5 o Main circuit output terminals
AC three-phase ower el
3/3.3kV R :I R m [_ u
or S—1S D'_.JF_\f 1A L Y
666KV T — T T
50/60 Hz I
Ground terminal -
Ground resistance EA
10Q or less 4
Cooling fan power
Control power sup p'lyg pow
input terminals Control circuit
Control power supply R
— power supply
AC three-phase R :l sc 1SO 1SO Personal
200220V S —1J AM AMP) computer for
50/60 Hz T—11TC Personal Maintenance
computer
(380/400/440 V) [Rsas | RS232] connector
CN35] Ql :gég ((:‘;m%; CN36-38 CN34 RS232/ N []
BBt lciucsisocs] Sinbmt e Leonrer
Optical link
CPU board
@
RS4
$485 E —
3 A Digital Operator
RS232 |4 U
: . Analog inputs (2 points) Analog outputs (2 points)
Analog input terminals -10Vto +10V 10Vio+10V Analog output terminals
Speed (frequency) ] A0_0 A L4 Output frequency
Y
reference 41020 MADC
4-20 mMADC
1 Output current
4t020MADC
P24 Digital input power supply
Sequence input terminals | 449 yac Ll__GZ“EI 1 Relay contact
‘— N2 ou(pyts
Stop Run 24 VDC = Digital inputs 8 points 1 Relay circuit s n tout
bLo | 1 e CoC) Mg ominals.
410 _f% gOM
DL i O O—¢& ¥ Do 2com oXe; Fault detection (major fault)
o DI_2 3 o O—BL DO—3COM © O Inverter in operation
Main circuit power DI 3 4 LI
supply on = —
' 551 D0 4A ~
gfeergggﬁq D4 5 ro 3 DO_4COM I—O O Inverter ready
DI 5 6 3K L(m_z o DO_4B
. 4 |Z| DO _5A
Operation Relay Dl 6 7 I—CTO—S\‘ DO 5COM r(TO— Alarm detection (minor fault)
interlock 2 circuit e 5| [DO_5B
= Loo 3 [Po
Speed reference DI_7 [|©®| 8 e
selection — —
External fault reset DI_8 9 :13 W gg 220M
2 |o| DO_6B
Reserved D9 10 O O— g
1P24 11 50— 15[ DO_7A
] 1’0 6 DO_7COM
DI_COM1 12 5 DO 7B
1G24 13 — 39
I Iﬁ Main circuit power supply
40 4 off command
Pulse input
5-V differential output PG* _(A/B/Z phase 5-V differential input)
o’f\\“ (@)
PG} zZ
N g
Pulse input
12-V open collector | (A/B/Z phase photocoupler input)
output PG* .
DO o
{PG; z— 3k
p— S
Modulator board

Note * Only one of the two can be selected.

Fig 2.1 Standard Wiring
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IMPORTANT

N

Standard Wiring

. The external connection terminals include main circuit input terminals (R, S, and T), main circuit output ter-

minals (U, V, and W), a grounding terminal (EA), and control circuit terminals. The control circuit terminals
include control power supply input terminals (RC, SC, and TC), analog input and output terminals (L1 to
L9), and sequence input and output terminals (1 to 40).

. The analog input and output terminals [speed (frequency) reference input] are for 4 mA to 20 mA of current

input.

. The analog output terminals are for monitoring output frequency and current. They are not used for con-

trols such as feedback control. Be careful not to short a circuit between terminals. Doing so will cause the
Inverter to malfunction or develop a fault.

. The sequence input terminals 1 through 15 are labeled for sequence connections for no-voltage contacts.

The sequence output terminals 30 through 40 are for relay output. Refer to Table 2.5 for the sequence
input and output terminal specifications.

. Do not use terminals other than grounding terminals for grounding. Doing so will cause the Inverter to mal-

function or develop a fault.

. For flux vector control, PG circuit wiring is required in addition to the standard wiring. Contact your

Yaskawa representatives if wirings other than the standard wiring are required.
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Terminals

Fig. 2.2 and Fig. 2.3 show the terminals provided on the FSDrive-MV18S.

= Cooling fan -
r— '1 . F ? Control section Power
. Cell section
P =
Control - = — —_— A ™ w——
crout 1 L] - rfrf**m r'.r_...r":
terminals A I == .
f b:ﬁ;lﬂ'l-..: A
———x—x——
[777]
L 4
G: -
- &
g I
- i
i
| i1 =
g - |
| / i
<A-A Section> A / <Front EIevation>\
L ) ) . Main circuit output terminals
Main circuit input terminals Grounding terminal U Vand W
R,S,and T EA ’
Fig 2.2 Terminal Locations (3 kV class, 800 kVA FSDrive-MV1S)
Control circuit terminals Cooling fan
A ] Control section Power Cell section
1 I va
K
Main circuit
input terminals
il 1R, S,and T
Grounding
— R terminal
i | y EA
88K
fl
i | Main circuit
— —1r—1 output terminals
uU,V,and W
- 1 ion>
<A-A Section> A <Front Elevation

Fig 2.3 Terminal Locations (6 kV class, 1600 kVA FSDrive-MV1S)



Routing Cables .
Routing Cables

The structure of the terminals conforms to JCS standards stipulated by the Japanese Electric Wire & Cable
Makers' Association. Route the cables according to the JCS standards appropriate for 3 kV class and 6 kV
class Inverters.

Examples of cable routing are shown in Fig. 2.4 and Fig. 2.5.

1 . . . .

-~ » Secure the cables using the cable bracket. Do not secure the cables at an intermediate point between the cable
‘ - bracket and control circuit terminals.

®

» Prepare cable brackets suitable for the size of the cables used.
IMPORTANT

Hinverter Input Cable

Route the Inverter primary side input cable into the Inverter panel through the Inverter input cable inlet port on
the bottom of the Transformer section.

Hinverter Output Cable

Route the Inverter secondary side output cable into the Inverter panel through the Inverter output cable inlet 2
port on the bottom of the Transformer section.

ECable Fixing

Install a cable bracket (to be prepared by the customer) on the cable bracket fitting near the cable inlet port to
secure the cables.

ECable Separation

The medium-voltage cable, low-voltage cable, and weak-current cable must be separated each other for the
distance 15 cm minimum.

If a rigid heat-resistant partition such as steel separator is installed between cables, the distance 15 cm between
cables is not necessary.




Control section Power

Cooling fan [ —
| Cell section

Control
circuit
terminals

Main circuit
output terminals

i t77 —NEE
| b

/ 1
Main circuit 1
i input terminals

<A-A Section> A <Front.
CabIeElevat'on>Cable
Cable bracket Cable bracket
(for securing cables) (for securing cables)

Fig 2.4 Cable Routing (3 kV class, 800 kVA FSDrive-MV1S)

Control circuit terminals

Main circuit output terminals

=

Main circuit

$ﬂ>al>a r /‘/ input terminals

[] llllllll?lllllﬂllﬂ*
== 3
zzz]

%

Cable bracket
(for securing cables) Ll
Cable Cable

Cable bracket
(for securing cables)

<A-A Section> <Front Elevation>

Fig 2.5 Cable Routing (6 kV class, 1600 kVA FSDrive-MV1S)



Routing Cables

€ Caution when Routing Cables

The area where the cables enter the bottom of the Inverter should be tightly sealed with putty so that no open
space remains. A proper operating environment cannot be maintained if air or dust from the outside makes its
way into the Inverter, and can result in the equipment failure.

Seal completely the exter-
nal cable inlet port with putty I
so that no open space

remains.




Make sure the area around the channel base and the pit cover are tightly sealed so that no opening remains.

Again, a proper operating environment cannot be maintained if air or dust from the outside makes its way into
the Inverter, and can result in the equipment failure.

~
Cable terminal control
Shield ground Calking
Bracket Pit cover (plugs any opening)
Bracket ground 3]1{ / ?zlalking ng)
i _ Il == ' plugs any opening
Grounding bar Heat resistant putty i‘ Pit 6o anale
i
Base of enclosure panel Calkin - p ang
> \ - (plugs any opening) "
g v 1 Ik
\

— \LQ !

Panel support base

Ground wire | —""

Cable Pit cover

y / (plugs any opening)
. Wiring pit
\ -

\Main ground, EA: 10 Q max.




Wiring Main Circuit Terminals .

iring Main Circuit Terminals

& Main Circuit Terminals

Hinput Terminals

Table 2.1 Main Circuit Input Terminals

Terminal . ——
Code Signal Specifications
R Main circuit phase-R i
Ain Circuit phase-R nput Main circuit AC three-phase inputs
S Main circuit phase-S input 3kV/3.3 kV AC or 6 kV/6.6 kV AC
T Main circuit phase-T input 50 Hz/60 Hz

EOutput Terminals

Table 2.2 Main Circuit Output Terminals

T(-,gminal Signal Specifications 2
ode I
U Main circuit phase-U output
v Main circuit phase-V output Main circuit three-phase outputs
W Main circuit phase-W output




@ Applicable Wire Sizes and Crimp Terminals

Refer to Table 2.3 to select appropriate wires and crimp terminals for main circuit wiring and grounding.

Table 2.3 Terminal Screw Size and Applicable Wire Sizes

Voltage Model Rated Terminal Terminal | Tightening | Applicable Wire
Frequency CIMR- :
Class [Hz] MV1S Current Eunction Code Screw Toque Size
[kV] amC00 [A] Size [N-m] [mm?] (AWG)
R.S,T.U,V,
132 35 1/0 W M10 18.0 t0 23.0 |22 to 100 (4 to 4/0)
60 Ground EA M5 2.0t02.5 5.5to 14 (10 to 6)
R, S’ T’ U’ V’
200 50 1/0 W M10 18.0 t0 23.0 |22 to 100 (4 to 4/0)
60 Ground EA M5 2.0t02.5 5.5t0 14 (10 to 6)
70 1/0 R,S,T.UV, M10 18.0 t0 23.0 |22 to 100 (4 to 4/0)
315 W
80 Ground EA M6 40t04.9 5.5t022(10to 4)
R, S, T,U,V,
450 100 1/0 w M10 18.0t023.0 [38to 100 (2 to 4/0)
125 Ground EA M8 8.9t010.8 5.5t038 (10 to 2)
R, S, T,U,V,
630 140 1/0 W M10 18.0t0 23.0 |38 to 100 (2 to 4/0)
150 Ground EA MsS 8.9t0 10.8 22 to 60 (4 to 2/0)
R,S,T,U,V,
900 200 1/0 W M10 18.0 t0 23.0 |38 to 100 (2 to 4/0)
200 Ground EA M10 18.0 t0 23.0 |22 to 100 (4 to 4/0)
3 50/60 260 |10 RETUNA Mo [180
w .0t023.0 [60to 100 (2/0 to 4/0)
13C
300 Ground EA M10 18.0 to 23.0 22 to 150
: | (4 to 300MCM)
150 to 325
330 1/0 57\/ $TUV, Mi12 31.5t039.5 | (300MCM to
15C 600MCM)
60 to 200
400 Ground EA Mi12 31.5t039.5 (2/0 to 400MCM)
150 to 325
400 1/0 5\; STUV, M12 31.5t039.5 |[(300MCM to
18C 600MCM)
60 to 200
400 |Ground |EA M12  [31.5t039.5 (2/0 t0 400MCM)
150 to 325
520 1/0 5&/ STUV, M12 31.5t039.5 | (300MCM to
55c 600MCM)
150 to 325
600 Ground EA Ml16 78.5t098.0 | (300MCM to
600MCM)




Wiring Main Circuit Terminals

Table 2.3 Terminal Screw Size and Applicable Wire Sizes (Continued)

Voltage Model Rated Terminal Terminal | Tightening | Applicable Wire
Frequency CIMR- :
Class [Hz] MVAS Current Eunction Code Screw Toque Size
[kV] =000 [A] Size [N-m] [mm?] (AWG)
R,S, T, U,
250 35 1/0 V. W M10 18.0t023.0 | 22 to 100 (4 to 4/0)
60 Ground EA M5 2.0to2.5 5.5to 14 (10 to 6)
R’ S’ T’ U’
400 50 1/0 V. W M10 18.0t023.0 | 22 to 100 (4 to 4/0)
60 Ground EA M5 2.0t0 2.5 5.5t0 14 (10 to 6)
R,S, T,U
I a0 Ml 18. 23. 22to 1 4to4
630 70 /0 V. W 0 8.0t023.0 to 100 (4 to 4/0)
80 Ground EA M6 40t04.9 5.5t022 (10to 4)
R,S, T, U,
900 100 1/0 V. W M10 18.0t023.0 | 38 to 100 (2 to 4/0)
125 Ground EA M8 8.91t010.8 5.5t0 38 (10 to 2)
R.S.T. U,
13C 140 1/0 V. W M10 18.0t023.0 | 38 to 100 (2 to 4/0)
150 Ground EA M8 8.91t0 10.8 22 to 60 (4 to 2/0)
RS, T, U,
18C 200 1/0 V. W M10 18.0t023.0 | 38to 100 (2 to 4/0)
200 Ground EA M10 18.0t023.0 | 22 to 100 (4 to 4/0)
R,S, T, U, 60 to 100
Jsc 260 1/0 V. W M10 18.0t023.0 (2/0 to 4/0)
22 to 150
] <00 300 Ground EA M10 18.0t0 23.0 (4 to 300MCM)
R.S.TU 150 to 325
330 1/0 V’ “} > M12 31.5t039.5 | (B00MCM to
30C ’ 600MCM)
60 to 200
400 Ground EA M12 31.5t039.5 (2/0 to 400MCM)
150 to 325
400 1/0 5’ \SX}T’ U, Mi12 31.5t039.5 | (300MCM to
36C ’ 600MCM)
60 to 200
400 Ground EA M12 31.5t039.5 (2/0 to 400MCM)
150 to 325
460 |10 5; \SK;T’ U, MI2 | 3151039.5 | (300MCM to
430 . 600MCM)
150 to 325
600 Ground EA Ml6 78.5t0 98.0 | (300MCM to
600MCM)
150 to 325
520 |10 5’ \SV TG, MI2 | 3151039.5 | (300MCM to
soc . 600MCM)
150 to 325
600 Ground EA M16 78.5t0 98.0 | B0OOMCM to
600MCM)
1V

IMPORTANT

a

?:

A line-to-line voltage drop must be taken into consideration when selecting wire size.
Determine the wire size for the main circuit so that the line-to-line voltage drop is within 2% of the rated volt-
age. In conditions where a voltage drop may arise, increase the wire size depending on the cable length. The
line-to-line voltage drop is calculated as follows.

Line-to-line voltage drop (V) = Jé x Wire resistance (€¢/km) x Wire length (m) x Current (A) x 103
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€ Wiring the Main Circuits

This section describes wiring for the main circuit inputs and outputs, and grounding.
For each terminal code, be sure to correctly connect the input terminals to the power supply and the output ter-
minals to the load.

/A\ DANGER

» Do not touch the input and output terminals directly with your hands and do not bring the input and
output wires into contact with the Inverter case or metal parts. In addition, do not short circuit the
output wires.

Otherwise, an electric shock or grounding fault may occur.

/\ CAUTION

» Connect input and output wires correctly.
Incorrect wiring of input and output terminals will damage the Inverter when the power supply is turned on, and may result
in injury.

BWiring the Main Circuit Input Terminals

The main circuit power supply can be connected to any of main circuit input terminals R, S, or T, as the phase
sequence of the main circuit power supply is irrelevant to the phase sequence. However, we recommend that
you connect in the same sequence as the input power supply to ensure product maintainability.

EWiring the Main Circuit Output Terminals

/i\ CAUTION

» Do not connect the main circuit power supply to the output terminals U, V, and W.
Applying voltage to the output terminals may damage the Inverter or burn its parts.

Observe the following points when wiring the main circuit output terminals.

Connecting a Motor to the Inverter
Connect the motor lead wires U, V, and W to the Inverter main circuit output terminals U, V, W respectively.

Confirm that the motor rotates in the forward direction under the forward run command during trial operation.
If the motor rotates in reverse, check the output terminal codes and the motor lead wire codes, and switch over
any two of the output terminals U, V, and W and reconnect.

Switch phases when using a motor encoder (pulse generator). Use the specified cable when connecting to the
Inverter enclosure panel.



Wiring Main Circuit Terminals

EGround Wiring

Observe the following points when wiring grounding lines.

/1\ DANGER

» Always ground the ground terminals. (Ground resistance 10 Q or less, wire size 2.6 mm? min.)
Otherwise, an electric shock or fire may occur.

* Perform grounding work as follows.

Grounding terminal EA: Ground resistance 10 Q or less, wire size 2.6 mm min.

Transformer contact preventive plate: Ground resistance of 150 / I (Q) or less, where the one line to
ground fault current (A) on the medium-voltage circuit of the trans-
former is taken as |

Control circuit (400 V max.): Ground resistance 10 Q or less, wire size 1.6 mm min.
* Do not share the ground wire with other devices, such as welding machines or power tools.

* Always use a ground wire that complies with the applicable electric code, and always minimize the length
of the ground wire. 2

* When using more than one Inverter, ground to one point and be careful not to loop the ground wire. .

O X

Fig 2.6 Ground Wiring
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iring Control Circuit Terminals

€ Control Circuit Terminal Layout and Specifications

Fig. 2.7 shows the control circuit terminal layout and Table 2.4, Table 2.5, and Table 2.6 show each terminal
function. Use appropriate terminals according to the application.

L1toL9
11 to 40
Reserved
1to 10 Reserved
RC
SC
TC
6 kV class, 3000 kVA 3 kV class, 800 kVA and
FSDrive-MV1S 6 kV class, 1600 kVA

FSDrive-MV1S

Fig 2.7 Control Circuit Terminal Layout

Table 2.4 Analog Input and Output Terminal Specifications

Type Signal Name Signal Level Teé:(;gal Terminal Function
L1 Speed (frequency) reference input
ignal
Analog input (Sfrr)eed ney) 4 mA DC to 20 mA DC, Signd
terminals equency 0 Hz to 60 Hz L2 Ground
reference
L3 Shield ground
L4 Output frequency output signal
Output 4 mA DC to 20 mA DC,
frequency 0 Hz to 60 Hz L5 Ground
Analog output L6 Shield ground
terminals L7 Output current output signal
Output 4 mA DC to 20 mA DC,
current 0% to 150% L8 Ground
L9 Shield ground
Reserved - - - -




Wiring Control Circuit Terminals

Table 2.5 Sequence Input and Output Terminal Specifications

Type Signal Name Signal Level T%?égal Terminal Function
T Contact input 1 )
Main circuit power on 110 VAC, 15 mA 5 On: Power ON
Operation interlock 1 Contact input > On: Interlock established
P — | 110 VAC, 15 mA 1 '
Operation interlock 2 Contact input > On: Interlock established
P — 110 VAC, 15 mA 6 :
S Ut Speed reference Contact input 7 On: Fixed speed selection
equence mpu selection 110 VAC, 15 mA 3 Off: External input reference
terminals
9

Contact input

External fault reset 110 VAC, 15 mA 0 On: Reset
11 to 29,
Reserved - and 38 -
13 On: R
Contact input n. Kun
Stop/Run 110 VAC/15 mA 14
15 Off: Stop
NO contact relay output 30
Inverter fault detection | LY4N 110 VAC (manufactured Fault detection (major fault):
(major fault) by OMRON Corporation) 31 Closed
110 VAC/7.5 A, 24 VDC/5 A
NO contact relay output 32
Inverter in operation LY4N 110 VAC (manufactured During operation: Closed
P by OMRON Corporation) 33 Urng operation: 205
110 VAC/7.5 A, 24 VDC/5 A
NO contact relay output 34
LY4N 110 VAC (manufactured
Inverter read . Ready: Closed
Sequence output Y by OMRON Corporation) 35 y
terminals 110 VAC/7.5 A, 24 VDC/5 A
NO contact relay output 36
Inverter alarm detection | LY4N 110 VAC (manufactured Alarm detection (minor fault):
(minor fault) by OMRON Corporation) 37 Closed
110 VAC/7.5 A, 24 VDC/5 A
NO contact relay output 39
Main circuit power MM2XP 110 VAC (manufac- When power needs to be shut off:
supply off command tured by OMRON Corporation) 40 Closed

220 VAC/7.5 A, 110 VDC/6 A

Reserved

Table 2.6 Control Power Supply Input Terminal Specifications

Type

Signal Name

Terminal Code

Terminal Function

terminals

Control power supply input

R RC
S SC
T TC

200/220 VAC, 50/60 Hz

2-15



@ Applicable Wire Sizes

Table 2.7 Wire Sizes

Table 2.7 shows the wire size of each terminal. Select an appropriate wire size considering the current capac-
ity.

. . Tightening | Applicable | Recommended ]

Terminal Type Terminal | Terminal Torque Wire Size Wire Size Wire Type

Code Screw 2 P (For reference)

N-m mm< (AWG)| mm* (AWG)

Analog input . . .
andouputter- | L1019 | M35 | 08t010 | 03027 12 " Shieed twisted-par
minals ' ' . (20 to 14) (12) wire"!
Sequence input ) 125 * Insulated vinyl sheathed
and output ter- 1to 40 M3.5 0.8to 1.0 0.5to2 (i 2) cable (CVV) for control
minals (20to 14) circuit
Scu"“tlr"]irfozer RC,SC, | s 51025 8 to 14" 8 « 600-V insulated vinyl
ter‘:ﬁirylalsp TC : (8 t0 6) ®) sheathed cable (VV)

* 1. Use shielded twisted-pair wires to input an external speed (frequency) reference.

* 2. For more information on the size of round crimp terminals, refer to JIS C2805, Crimp-Type Terminal Lugs for Copper Conductors.

€ Control Circuit Wiring Precautions

Observe the following precautions when wiring control circuits.

 Separate the analog I/O (Terminals L1 to L9) wiring from the sequence I/O (Terminals 1 to 40) wiring,
other power lines and power supply lines.

» Use shielded twisted-pair wires for analog I/O (Terminals L1 to L9) wirings to prevent malfunctions
caused by noise.

 Lay the shielded wires so that they will not have contact with other signal lines and devices.

* Tighten the screws with the specified tightening torque.

 Use round crimp terminals to connect cables to the terminal block.

* Use a Phillips screw driver to tighten terminal screws.



Connector for a Personal Computer .

Connector for a Personal Computer

@ Specifications

Table 2.8 Personal Computer Connector Specifications

Connector type Modular jack

Number of poles 8

P
—® —
P
[T [T

| F—
Connector : : == | 2
fora
Personal : : | — L
Computer

Fig 2.8 Location of Connector for a Personal Computer

& Connection Cable

Use the following cable for connection to a personal computer.

Table 2.9 Personal Computer Connection Cable Specifications

Model JZCP-751904
Length 3m
Manufacturer Yaskawa Electric Corporation

Modular jack D-sub 9-pin female

| =4/

L »

r T i

3.0m
Inverter Personal Computer
Signal o Signal o
No. Name Description No. Name Description
1 |- 1 CD
2 | GND Ground 2 | RD RS232 receive signal
3 | GND Ground 3 TD RS232 send signal
4 | - :I 4 | DTR
S | - 5 | GND Ground
6 | RS232RX | RS232 receive signal 6 | DSR
7 | RS232TX | RS232 send signal 7 | RTS
8 | — 8 | CTS
9 | N.C.

Fig 2.9 Personal Computer Connection Cable and Wiring
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—
Wiring Check

& Checks

Check all wiring after wiring work has been completed. Do not perform a buzzer check on control circuits.

Confirm the following items.
¢ All wiring is correct.
* No foreign matter such as wire chips or unnecessary screws remain.
 All screws are securely tightened.

» No wire ends have contact with terminals other than the ones they are connected to.



Digital Operator and Modes

This chapter describes Digital Operator displays and functions, and provides an overview of

operating modes and switching between modes.



—
Digital Operator

This section describes the displays and functions of the Digital Operator.

& Digital Operator Display

The key names and functions of the Digital Operator are described below.

Drive Mode Indicators (LED)

HEMOTE — FWD: Lit when there is a Forward Run Command input.
—RIVE- ] REV: Lit when there is a Reverse Run Command input.
' Frequency Ref ' SEQ: Lit when the Run Command from a source other than

o o the Digital Operator is enabled.
UI'_ .=1@E. Ba% REF: Lit when the speed (frequency) reference from

- - a source other than the Digital Operator is enabled.
Ui- @2=ch,88Hz ALARM: Lit when an fault (major fault) is activated.

11— 83=14.1A8 Flashes when an alarm (minor fault) is activated.
Data Display (LCD)

Mode Display (Displayed at upper left of data display.)

DRIVE: Litin Drive Mode.

QUICK: Litin Quick Programming Mode.

] ADV: Lit in Advanced Programming Mode.

MENU ESC A.TUNE: Litin Autotuning Mode.

=i-tets — . Litin Fault History Mode.

A DATA

ENTER
—— Keys
>. Execute operations such as setting user constants,

V RESET monitoring, jogging, and autotuning.

Fig 3.1 Digital Operator Component Names and Functions

@ Digital Operator Keys

The names and functions of the Digital Operator Keys are described in Table 3.1.

Table 3.1 Key Functions

Key Name Function
Switches between operation using the Digital Operator (LOCAL) and
LOCAL operation from a device other than the Digital Operator (REMOTE).
REMOTE LOCAL/REMOTE Key This key can be enabled or disabled by the setting of user constant
02-01.
’\./',I.E.I\I:U MENU Key Selects menu items (modes).

ESC ESC Key Returns to the status before the DATA/ENTER Key was pressed.




Digital Operator

Table 3.1 Key Functions (Continued)

Key Name Function

JOG JOG Key Enables jog operation when the Inverter is being operated from the

Digital Operator.
FWD Selects the rotation direction of the motor when the Inverter is being
REV FWD/REV Key operated from the Digital Operator.
> ShifRESET Key Sets the number of digits for user constant settings.

Also acts as the Reset Key when a fault has occurred.

T
m
192]
ag}
—

Selects menu items (modes), sets user constant numbers, and incre-

A Increment Key ments set values.

Used to move to the next item or data.

Selects menu items (modes), sets user constant numbers, and decre-
Decrement Key ments set values.
Used to move to the previous item or data.

DATA Pressed to enter menu items (modes), user constants, and set values.
ENTER DATA/ENTER Key Also used to switch from one display to another.

Starts the Inverter operation when the Inverter is being controlled by 3

RUN RUN Key the Digital Operator. .

Stops Inverter operation when the Inverter is being controlled by the

o Digital Operator.
STOP STOP Key This Key can be enabled or disabled when operating from the control

circuit terminal by setting user constant 02-02.

There are indicators on the upper left of the RUN and STOP Keys on the Digital Operator. These indicators
will light and flash to indicate operating status.
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[]
Modes

This section describes the Inverter's modes and switching between modes.

@ Inverter Modes

The Inverter's user constants and monitoring functions are organized in groups called modes that make it eas-
ier to read and set user constants. The Inverter is equipped with 5 modes.

The 5 modes and their primary functions are shown in the 7able 3.2.

Table 3.2 Modes

Mode Primary function(s)

The Inverter can be run in this mode.
Drive mode Use this mode when monitoring values such as speed (frequency) references or out-
put current, displaying fault information.

Use this mode to reference and set the minimum user constants to operate the

Quick programming mode Inverter (for example, the operating environment of the Inverter and Digital Opera-
tor).
Advanced programming mode Use this mode to refer to and set all user constants.

Use this mode when running a motor with unknown motor constants. The motor
constants are calculated and set automatically.

Autotuning mode This mode can also be used to measure only the motor line-to-line resistance.
Autotuning must be performed during trial operation while the motor is discon-
nected from all machines and equipment.

Fault history mode Use this mode to display the fault history of a maximum of 256 data.




Modes

€ Switching Modes

The mode selection display will appear when the MENU Key is pressed from a monitor or data setting display.

Press the MENU Key from the mode selection display to switch between the modes.

Press the DATA/ENTER Key in the mode selection display to refer to user constants and monitor data and
from a monitor display to access the setting display.

Display at Startup

-DRIVE- Rdy
Frequency Ref

U1-[8 =0.00%

U1-02=0.00Hz
U1-03=0.0A
Mode Selection Monitor Display Data Setting Display
Display N
DATA
Y _DATA
v ENTER ( ¢ }
DRIVE- DRIVE- Rdy DRIVE- Rdy E[,’q’*TT:R DRIVE- Rdy
INV * MODE sel * Monitor - g Frequency Ref - q Frequency Ref
____ -01=100.00% | | _U1-[E1=100.00% [~ "I U1-01=1[0.00%
Operation < U1-02=60.00Hz  [¢ U1-02=60.00Hz < (0.00 to 100.00)
ESC U1-03=10.1A ESC U1-03=10.1A EsC “0.00%”

\ 3
A

DATA DATA
“QUICK- DAt | [T-quick- DaTa QUICK- s
INV * MODE sel * > Control Method < > Control Method
) ) < A1-02=2 *2* < A1-02=H *2*
Quick Setting IM VEC. PG-Less Esc IM VEC. PG-Less
\
“ADV- EDN"TTQR “ADV- “ADV- ED,fTTQR “ADV-
* * > R < » Access Level < » Access Level
INV * MODE sel Initialization > < >
= A1-[E=2 A1-01=[Joo2
Programming  [€ IX]-01=2 < (0 to 9999) < (0 to 9999)
ESC Access Level Esc upn Eesc “op
“ATUNE- | DATA “ATUNE- DATA “ATUNE-
INV * MODE sel * ENTER) Tuning Mode Sel | ENTER | " Tuning Mode sel
> < »
P T1-[d =0 *0* T1-01=[1 *0*
Tuning Mode <« Motor Setup (REV) Motor Setup (REV)
ESC “0” ESC “0”
‘
. . ENTER Fault History DATA
INV * MODE sel » ENTER
001 A BAT J
Fault History B Weak Battery
ESC 03/07 01:28:45

_J

Fig 3.2 Mode Transitions

When running the Inverter after using Digital Operator, press the MENU Key to select the drive mode
(“DRIVE” is displayed on the LCD screen) and then press the DATA/ENTER Key from the drive mode dis-
play to bring up the monitor display.

Run commands can not be received from any other display. Monitor display in the drive mode will appear
when the power is turned on.




& Drive Mode

Drive mode is the mode in which the Inverter can be operated. The following monitor displays are possible in
drive mode: The speed (frequency) reference, output frequency, output current, and output voltage, as well as

fault information and the fault history.

When b1-01 [speed (reference) selection] is set to 0 (Digital Operator), the reference can be changed from the
data setting display. Use the Increment, Decrement, and Shift/RESET Keys to change the reference. The user
constant will be written and the monitor display will be returned to when the DATA/ENTER Key is pressed

after changing the setting.
EExample Operations

Key operations in drive mode are shown in the following figure.

Mode Selection

Display

Note When changing the display with the Increment and Decrement Keys, the next display after the one for the last parameter number will be the one for the
first parameter number and vise versa. For example, the next display after the one for U1-01 will be U1-95. This is indicated in the figures by the letters
A and B and the numbers 1 to 4. The display for the first monitor constant [speed (frequency) reference] will be displayed when power is turned on.

Display at Startup

-DRIVE- Rdy
Frequency Ref

U1-[8H =0.00%

U1-02=0.00Hz
U1-03=0.0A

)
A

-DRIVE-
INV * MODE sel *

Operation

Monitor Display

Data Setting Display

DATA

-QUICK-
INV * MODE sel *

Quick Setting

(=)
A 4
-ADV-

INV * MODE sel *

Programming

( \ ENTER
ENTER A
“DRIVE- Rdy _DRIVE- Rdy ECIQR _DRIVE- Rdy
J Monitor - Frequency Ref P q Frequency Ref
[¥F1-01=100.00% "l U1-[E=100.00% | U1-01=1[0.00%
N U1-02=60.00Hz U1-02=60.00Hz < (0.00 to 100.00)
ESC U1-03=10.1A ESC U1-03=10.1A EsC “0.00%”
1
\ 4 When the speed (frequency)
-DRIVE-Monitor Rdy ‘DRI':Vri‘q vency Reﬁdy reference has been input _frgm
. B0260.00Hz i¢——p| U1-[F60.00Hz 2 souree 9;'?” ‘hta(;‘_ thle D'g'ta'
U1-0351071A G036 1A perator, it is not displayed on
U1-04= 2 < U1-04= 2 the data setting screens.
i
Y M
BRIVE- Rdy “DRIVE- Rdy
Monitor | Primary Cur Ref.
BH-95=0.0% i " _U1-ER= 0.0%
U1-01=100.00% < U1-01=100.00%
U1-02=60.00Hz ESC U1-02=60.00Hz

INV * MODE sel *

Tuning Mode

A 4

INV * MODE sel *

Fault History

_

M

A
-DRIVE- Rdy

Year

B
wV
[
Jut

éélz

-DRIVE- Rdy

Year

A

[Z-01= 4

va

A A

U4-[Hl = 4

U4-02= 1.01
U4-03= 12.34

DRIVE- Rdy
Month/Date

F
nV
[
m

U4-02= 1.01
U4-03= 12.34

A
A V]

-DRIVE- Rdy
Month/Date

-02= 4

\

A A

A 4

U4- A= 1.01

U4-03=12.34
U4-04= 13.26

élz

U4-03=12.34
U4-04= 13.26

éélz

Fig 3.3 Operations in Drive Mode

Operation cannot be started from the mode selection display.
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€ Quick Programming Mode

In quick programming mode, the constants required for Inverter trial operation can be monitored and set.

Constants can be changed from the data setting displays. Use the Increment, Decrement, and Shift/RESET
Keys to change the user constants. The user constant will be written and the monitor display will be returned
to when the DATA/ENTER Key is pressed after changing the setting.

Refer to Chapter 5 User Constants for details on the constants displayed in quick programming mode.

EmExample Operations

Key operations in quick programming mode are shown in the following figure.

Mode Selection Display Monitor Display Data Setting Display
DRIVE-
INV * MODE sel *
Operation
®oO
~QUICK- Y e ~QUICK- e “QUICK- 3
INV * MODE sel * q Control Method q Control Method
A1-02=2 *2* P A1-02=H *2* [
Quick Setting < S IMVEC. PG-Less  [€ IM VEC. PG-Less
ESC “0 ESC “0
\ 4 N QU|CK¢ ? e ~QUICK-
-ADV- Reference Source »| Reference Source
INV * MODE sel * b1-01=3 3 | b1-01=Hl *3*
PLC < PLC
Programming ¢3 ? 3
A M
N QUICK- -QUICK-
Run Source q Run Source
ATUNE b1-02=1+3 | b1-02=H1 *3*
INV * MODE sel * PLC < PLC
ug g
Tuning Mode Z] V A [z —
\ -QUICK- .- -QUICK-
No-Load Current ENTER q No-Load Current
v E2-03=32.2A E2-03=[032.2A
(0.0 to 1500.0) < (0.0 to 1500.0)
INV * MODE sel * “32.2A7 ESC “32.2A7
Fault History :] é 6 [:

Fig 3.4 Operations in Quick Programming Mode
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€ Advanced Programming Mode

In advanced programming mode, all Inverter constants can be monitored and set.

User constants can be changed from the data setting displays. Use the Increment, Decrement, and Shift/
RESET Keys to change the user constants. The user constant will be written and the monitor display will be

returned to when the DATA/ENTER Key is pressed after changing the setting.

Refer to Chapter 5 User Constants for details on the constants.

EmExample Operations

Key operations in advanced programming mode are shown in the following figure.

Mode Selection Display

Monitor Display

Data Setting Display

,
-QUICK-

INV * MODE sel *

Quick Setting

N =y

DATA
@ ENTER
v L v v
“ADV- DA | [AoVv- “ADV- “ADV-
. q e g Access Level Access Level
INV * MODE sel » Initialization < > < >
A1-[ll=2 A1-01=[002
Programming [ ¢ -01=2 < (0to9999) [« (0 to 9999)
ESC Access Level ESC ugn ESC wgn
A i A
- — QA vy M
y “RDBV- “ADV- DER “ADV-
-ATUNE- e P g Control Method P g Control Method
Initialization < » <
INV * MODE sel * o 3 Al-[@=2-2 | A1-02= B *2*
02=2 2" g IMVEC. PG-Less [ IM VEC. PG-Less
Tuning Mode Control Method EsC o - ESC “0”
A (A i 2 W™
Y
INV * MODE sel * @
Fault History A 4 = v
\ “ADV- “ADV- “ADV-
Torque Limit P g Torg Limit Fwd | Torg Limit Fwd
< >
v s L7- [ =200% L7-01=F100%
DRIVE- -01=200% '« (0to 300) < (0to 300)
Torg Limit Fwd “200%” £sc “200%”
INV * MODE sel ** T A T A
Ll A v M
Operation -ADV- -ADV- SB?IQR -ADV-
Torque Limit > Torg Lmt Rev Rgn | Torg Lmt Rev Rgn

[Wd-04=0.5%
Torq Lmt Rev Rgn

L7- [=0.5%

ESC

A A

(0.0 to 100.0)
“0.5%”

L7-04=[100.5%
(0.0 to 100.0)
“0.5%”

®®

Z]é)élz

Fig 3.5 Operations in Advanced Programming Mode




mSetting User Constants

Modes

Here, the procedure is shown to change C1-01 (Acceleration time) from 60 s to 20 s.

Table 3.3 Setting User Constants in Advanced Programming Mode

Step
No.

Digital Operator Display

Description

-DRIVE- Rdy
Frequency Ref

U1-[H =0.00%
U1-02=0.00Hz
U1-03=0.0A

Power supply turned on.

-DRIVE-
INV * MODE sel *

Operation

MENU key pressed to enter drive mode.

-QUICK-
INV * MODE sel *

Quick Setting

MENU key pressed to enter quick programming mode.

-ADV-
INV * MODE sel *

Programming

MENU key pressed to enter advanced programming mode.

-ADV-
Initialization

-01=2
Access Level

DATA/ENTER Key pressed to access monitor display.

-ADV-
Accel Time 1
- 01 =60.0sec
(0.0 to 6000.0)
“60.0sec”

Increment or Decrement Key pressed to display C1-01 (Acceleration time 1).

-ADV-

Accel Time 1
C1-01=[1060.0sec
(0.0 to 6000.0)

“10.0sec”

DATA/ENTER Key pressed to access data setting display.

-ADV-

Accel Time 1
C1-01=00[40.0sec
(0.0 to 6000.0)

“60.0sec”

Shift/RESET Key pressed to move the flashing digit to the right.

-ADV-
Accel Time 1
C1-01=00H0.0sec
(0.0 to 6000.0)
“10.0sec”

Decrement Key pressed to change set value to 20.00 s.

10

-ADV-

Entry Accepted

DATA/ENTER Key pressed to enter the set data.

“Entry Accepted” is displayed for 1.0 s after the data setting has been
confirmed with the DATA/ENTER Key.

11

-ADV-

Accel Time 1
-01=20.0sec
(0.0 to 6000.0)

“60.0sec”

The monitor display for C1-01 returns.




€ Autotuning Mode

In autotuning mode, the required motor constants for operation can be automatically tuned and set. Autotuning
must be performed during trial operation.

Contact your Yaskawa representatives to set motor constants by calculation.

BExample of Operation

Set the rated voltage, rated current, rated frequency, rated speed, and number of poles specified on the name-
plate on the motor and then press the RUN Key. The motor will automatically run and these set values and
motor constant values measured by autotuning will be set.

Always set the above items. Autotuning cannot be started otherwise, for example, it cannot be started from the
motor rated voltage display.

User constants can be changed from the data setting displays. Use the Increment, Decrement, and Shift/
RESET Keys to change the user constant. The user constant will be written and the monitor display will be
returned to when the DATA/ENTER Key is pressed after changing the setting.

The following example shows autotuning for open-loop vector control while operating the motor.

Mode Selection Display Monitor Display Data Setting Display
“ATUNE- DATA “ATUNE- ﬂ A TUNE-
ENTER ol Tuning Mode Sel |4 o | Tuning Mode Sel
INV * MODE sel * > P [ > 2.2t
T1-[eH =0 *0* T1-01=[ *0
Tuning Mode < N Motor Setup(REV) < Motor Setup(REV)
ESC ‘0" ESC “0”
A
ANy T M
A4 “ATUNE- 20 “ATUNE-
Rated Frequency | - Rated Frequency
INV * MODE sel * T1-[(=60.00Hz T1-05= [1160.00Hz
(0.00 t0 400.00) [« (0.00 to 400.00)
Fault History “60.00Hz" Esc “60.00Hz"
A
MENU E ’ : & DATA
“ATUNE- X “ATUNE-
Number of Poles < -~ Number of Poles
DRIVE- T1-M@=6*6* | T1-06=@ *6*
INV * MODE sel * 6 < 6
. : A
Operation Z] v [z
A TUNE- RUN “ATUNE- ~ Rdy “ATUNE- Rdy
Auto Tuning - Auto Tuning - Auto Tuning
y CAL10 “|  48.0Hz/10.5A 7| 48.0Hz/10.5A
-QUICK- Tuning Ready? START >> GOAL START >>>>> GOAL
INV * MODE sel * Press RUN key STOP key Aborted STOP key Aborted
2 (=]
Quick Setting y
e display will automatica -ATUNE- _ ATUNE-
The display will aut tically e T
I change depending on the UI(E)RU:(I;Q Y OTUI;;\TgD
-ADV- status of autotuning STOP key Tune Successful
INV * MODE sel *

Programming

_

Fig 3.6 Operation in Autotuning Mode
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@ Fault History Mode

Fault history mode is used to display the fault history of a maximum of 256 data.

The record number of the fault history is attached, the latest data is 001 and the oldest data is 256. The display
data can be changed by the Increment Key and the Decrement Key. When a fault has occurred, the Shift/
RESET Key acts as a fault reset key. If the DATA/ENTER key is pressed, it will return to the drive mode.

Mode Selection Display

R

-ATUNE-
INV * MODE sel *

Tuning Mode Fault History Display
MENU
,, Q
DATA DATA
INV * MODE sel * ENTER N Fault H|5tory ENTER
. 001 F OGF )
Fault History < ~ Ground Fault
Esc 03/05/09 06:08:54
= 1
= v
-DRIVE-
Fault History ENTER
INV * MODE sel *
ot 128 A BAT 3
Operation Weak Battery
03/03/1210:25:47 .

DATA

-QUICK-
Fault History ENTER
INV * MODE sel *
256 F CFA
Quick Setting B5:COM FLT

02/11/30 11:55:03

MENU * +
v =) A @

“ADV- v
INV * MODE sel * Drive Mode

Programming

_J

Fig 3.7 Operation in Fault History Mode
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Trial Operation

This chapter describes the procedures for trial operation of the FSDrive-MV 1S and provides an

example of trial operation.

Trial Operation Flowchart...............cccoooiiiiiiiiicin. 4-2
Trial Operation Procedures............ccoeeevvvveveevevvvinnnnnnnnn. 4-3

Making Adjustments ... 4-13
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Trial Operation Flowchart

Carry out a trial operation according to the flowchart below.

Start

Inspecting and Retightening
of Screws and Bolts

Measuring Transformer
Insulation Resistance

Turning on the Control Power

Checking the Display Status

Basic Settings

Selecting the Control Mode

Turning on the Main Circuit
Power Supply

Autotuning * If the maximum output frequency is
different from the base frequency, set the
maximum output frequency (E1-04) after
autotuning.

Making Application Settings

Checking No-load Operation

¢

Checking Loaded Operation

Adjustment and Setting by
Constant

Checking and Recording
User Constants

End

Fig 4.1 Trial Operation Flowchart



Trial Operation Procedures .

Trial Operation Procedures

The procedures for trial operation are described in this section, and should be followed in the order pre-
sented.

@ Inspecting and Retightening Screws and Bolts

After installing and wiring the Inverter, visually check the components on and in the control panels and con-
firm that nothing is damaged or missing.

Also check for loose screws or bolts, and retighten if necessary.

€ Measuring Transformer Insulation Resistance

Disconnect the incoming primary line to the Inverter using the main circuit input terminal and measure the
insulation resistance of the primary side of the transformer using a 1000 V Megger insulation resistance tester.
Confirm that the measured value is 30 MQ or more.

The transformer primary side has a high-resistance grounded voltage detection circuit. Make sure that this
detection circuit is disconnected before measuring transformer insulation resistance.

€ Turning on the Control Power

Items to be checked before turning on the control power supply: I
* Confirm that the control power supply is the correct voltage.
* Confirm that the control circuit terminals and controller are correctly connected.

* When using a PG, be certain the PG is correctly wired.

Items to be checked after turning on the control power supply:

* Measure the voltage input from the control power supply.
If the input voltage is different from the value indicated on the elementary wiring diagram, switch the
transformer tap setting for control, and measure the transformer secondary side voltage.

e Manually operate the cooling fan and check the following:
* Is the direction of rotation correct?
* Is there any oscillation?

¢ Is there any air leakage?




€ Checking the Display Status

When the power is turned on, the Digital Operator display in the normal status reads as follows.

[Display in the normal status]

-DRIVE- -|
Frequency Ref

U1-[0k1=10000%

Rdy-

U1-02=6000Hz
U1-03=1001A

Monitor display of the speed (frequency) refer-
ence on the data display section

When the Inverter detects an alarm, the details of the alarm are displayed on the Digital Operator. Take appro-
priate measures by referring to Chapter 7 Troubleshooting. An example display with an alarm detected is
shown below. When an alarm is detected, the ALARM lamp at the upper right of the Digital Operator lights or

flashes.

[Display at alarm detection]

Current Fault

001 A UV
Under Voltage
03/05 12:01:12

The display varies depending on the details of
the alarm. The figure to the left shows an
example when main circuit power supply
voltage reduction (IUV) was detected.
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@ Basic Settings

Switch to the quick programming mode (QUICK will be displayed on the LCD screen), and then set the fol-
lowing user constants.

Refer to Chapter 3 Digital Operator and Modes for Digital Operator operating procedures and to Chapter 5
User Constants and Chapter 6 Constant Settings by Function for details on user constants.

Table 4.1 Basic Settings of User Constants

©: Required constant settings, O: Optional constant settings

Constant - Setting Factory
Category No. Name Description Range Setting
Control method Selects the control method of the Inverter
A1-02 ONrot metho 2: Open-loop vector control 2o0r3 2
selection
3: Flux vector control
Selects the speed (frequency) reference input method.
0: Digital Operator
b1-01 Splee?i (;eference) 1: Control circuit terminal (analog input) Oto3 3
selectio 2: MEMOBUS communications
3: PLC
Selects the Run Command input method.
. 0: Digital Operator
b1-02 i?:i?iﬁn method 1: Control circuit terminal (sequence input) 0to3 3
! 2: MEMOBUS communications
3: PLC
Selects the stopping method used when a Stop Com-
Stopping method mand is input.
© b1-03 selection 0: Deceleration to stop Oorl !
1: Coast to stop
N Sets the acceleration time to accelerate from 0% to 0.0 to
® N
(©) C1-01 Acceleration time 1 100%. 6000.0 60.0 s
1 1 0,
C1-02 Deceleration time 1 Sets the deceleration time to decelerate from 100% to | 0.0 to 120.0 s
0%. 6000.0
Speed (frequency) 0.00 to 0
O d1-01 reference 1 Sets the speed (frequency) reference. 110.00 0.00%
Sets the input voltage for the Power Cell in 1-volt units. 180 to
E1-01 Input voltage setting | The set value becomes the reference value for protec- 700 630 V
tion functions, etc.
Voltage:
0 to
Max. output 8000 V
El-04t0 | Tequency, . . Fre-
Max. voltage, Sets the voltages and frequencies (speeds) required for (See Chapter
E1-06and | b oo frequen V/f characteristi ueney sy
E1-09 ase frequency, characteristics (speed): | >
Min. output 0 to
frequency 8000

min’!




Table 4.1 Basic Settings of User Constants (Continued)

@: Required constant settings, O: Optional constant settings

Constant e Setting Factory
Category No. Name Description Range Setting
Motor rated current,
Motor rated slip, (See
E2-01to | Motor no-load cur- | Sets the motor constants according to the specifications Cha (See Chapter
E2-04 rent, on the nameplate, test report, etc. P 5)
ter 5.)
Number of motor
poles
. . Code corre-
Sets the Inverter capacity with a code number. Chang- spondine to
O 02-04 kVA selection ing from factory setting is not necessary. Check the set- | 60 to FF Irr;verterg
tings using the advanced programming mode. capacity

@ Selecting the Control Method

Select either of the following two control methods.

Control Method

Constant Setting

Basic Control

Main Applications

Open-loop vector

Al-02=2

Current vector control

Variable speed control that requires high performance

control

with a PG

control (Factory setting) | without a PG without using a PG
Ultra high-performance control using a PG such as
Fl 1],
ux vector Al1-02=3 Current vector contro high-accuracy speed control, torque control, and torque

limit

The autotuning mode varies depending on the control method of the Inverter.
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€ Turning on the Main Circuit Power Supply

/i\ DANGER

» Check to be sure that the Inverter door is closed before turning on the main circuit power supply.
Do not open the Inverter door while power is being supplied.
Electric shock may occur.

If the transformer primary side rated voltage and the Inverter rated output voltage are different, be sure to
make the following constant settings. (Software version S0108 or later)

Constant . . Factory

No. Name Description Setting Range Setting
Transformer pri-

Y1-26 mary side input | Set the transformer primary side rated voltage. 2700 to 12100 3300 V™!

voltage

Set the main circuit power supply voltage. (trans-
former primary side).

Be sure to set the value corresponding to the Y1-26
setting.

Main circuit
L9-01 power supply set-
ting voltage

2500 to 3800"2 3300 V™!

* 1. The factory settings and setting range depend on the Inverter capacity.
* 2. The setting range depends on the Y1-26 setting.

Items to be checked before turning on the main circuit power supply:
 Confirm that the main circuit power supply is the correct voltage.

 Confirm that the Inverter main circuit input and output terminals (input terminals R, S, and T and output
terminals U, V, and W) are correctly connected.

 Confirm that the motor is not connected to a mechanical system (No-load status).

Items to be checked after turning on the main circuit power supply:
* Measure the input voltage of each Power Cell.
If the measured value exceeds the Power Cell rated input voltage of 630 VAC, switch the transformer tap
setting for the main circuit and recheck the input voltage of the Power Cell.
Confirm the following by using the Digital Operator.
 Confirm input power supply voltage U1-90.

* Is the Inverter in the normal status?




€ Autotuning

/A\ CAUTION

» During autotuning, the motor must be disconnected from any load (machine, equipment).
The motor may operate in an unexpected manner, possibly resulting in injury or damage to equipment. Also, motor con-
stants cannot be correctly set with the motor attached to a load.

» Protect both exposed ends of any coupling detached for autotuning with tape or cloth.

Otherwise, the coupling may be damaged or grease may splash.

» Do not touch the motor during autotuning.
The motor may suddenly restart from the stopped state, leading to an injury.

1
~ ? - When the operation mode enabling driving of multiple motors is selected (A1-02 = 2 and E1-02 = 3), autotuning can-

= not be performed.
®
IMPORTANT
Autotuning an inverter is fundamentally different from autotuning a servo system. Inverter autotuning automatically
adjusts constants according to the detected motor constants, whereas servo system autotuning detects the size of the
load.
INFO

Use the following procedure to perform autotuning to automatically set motor constants before running the
motor.
If the control method is changed after autotuning, be sure to perform autotuning again.

Be sure to press the STOP Key on the Digital Operator to cancel autotuning.

mSetting the Autotuning Mode

Rotational autotuning (T1-01 = 0)

Set T1-01 to 0, input the data described on the nameplate, and then press the RUN Key on the Digital Opera-
tor. The Inverter will first stop the motor for approximately one minute and then set all the required motor con-
stants automatically while operating the motor for approximately four minutes.

Stationary autotuning for line-to-line resistance only (T1-01 = 2)

This mode can be used to improve the control errors when the motor cable is long (50 m or longer), the length
of the motor cable has been changed at installation after performing autotuning, or the capacities of the motor
and Inverter differ.

By setting T1-01 to 2 and pressing the RUN Key on the Digital Operator, the Inverter will energize the motor
while it is stopped for approximately one minute and automatically measure the line-to-line resistance of the
motor (E2-05) and cable resistance.

< 'A 1. When stationary autotuning for line-to-line resistance only is performed, the motor will be energized even
?‘ though it will not turn. Do not carelessly touch the motor before autotuning completes.

® 2. When performing stationary autotuning for line-to-line resistance only with the motor left connected to the

IMPORTANT machine, for transfer equipment for example, take measures to prevent the holding brake from being released by

accident during autotuning.

4-8



Trial Operation Procedures

EPrecautions before Performing Autotuning

For motors with a higher rated voltage than that of the main circuit power supply of the Inverter
(refer to Fig. 4.2), decrease the motor base voltage to avoid saturation of the Inverter output voltage.
Perform autotuning by following the procedure below.

1. Input main circuit power supply voltage for T1-03 (Motor rated voltage).

2. Input the value obtained by the calculation below for T1-05 (Motor base frequency).
(Base frequency stated on the motor nameplate) x (T1-03 set value) / (Rated voltage stated on the motor
nameplate)

3. Execute autotuning.

Input the base frequency stated on the nameplate of the motor for E1-04 (Maximum output frequency) after
completion of autotuning.

Output voltage
A
Rated voltage stated =~ f-=-----=-------cccmmomciaon s %]
on the motor nameplate 2
T1-03 f----mmmmmmmm e ’ :
0 . . » Output frequency
Base frequency stated Base frequency stated on the motor nameplate
xT1-03
on the motor nameplate 4
Rated voltage stated on the motor nameplate
L

Fig 4.2 Motor Base Frequency and Inverter Main Circuit Voltage Settings

~ 'A 1. When speed accuracy is required in the high-speed range (90% or more of the rated speed), set “input power
~ supply voltage x 0.9” for T1-03 (Motor rated voltage).
® 2. In the high-speed range (90% or more of the rated speed), the output current will increase in relation to the
IMPORTANT decrease of the main circuit power supply voltage. Confirm the current margin of the Inverter.

EPrecautions after Performing Autotuning

When the maximum output frequency is different from the base frequency, set the maximum output frequency
(E1-04) after completion of autotuning.




EConstant Settings for Autotuning

The following constants must be set before autotuning.

Table 4.2 Constants to be Set Before Autotuning

Name Data Displays during
Constant Descrintion Setting Factory Autotuning
No. Digital Operator P Range Setting Open-loop | Flux
Display Vector Vector
Autotuning mode Set the autotuning mode.
T1-01 0: Rotgtlonal autotun.lng . . 0or2 0 Yes Yes
. 2: Stationary autotuning for line-to-line
Tuning Mode Sel resistance only
Motor rated voltage :
T1-03 Set the voltage equlvalept to the rated 0 to 8000 YOltages set Yes Yes
Rated Voltage speed of no-load operation. in E1-13
Motor rated current | et the motor rated current in amperes.” | 0.1 to Amperes set
T1-04 (Set the rated current 1500.0 | oo Yes Yes
Rated Current indicated on the nameplate.) *1, %4
Motor base fre- Set the motor base frequency in hertz.*>*3 0.00 t Hertz set i
T1-05 |duency (Set the base frequency indicated o o1 SN yes Yes
quency 400.00  |E1-06
Rated frequency on the nameplate.)
Number of motor Set the number of motor poles. (Set the Number of
T1-06 |Poles number of motor poles indicated on the 2to 48 poles setin | Yes Yes
Number of Poles nameplate.) E2-04
Motor base speed . 1% Calculated
T1-07 Set the m(?tor. base speed in min™". “ (Set (1)5800 value Yes Yes
Rated speed the speed indicated on the nameplate) min!
Number of PG . Sets the number of PG (pulse generator or Number of
T1-08 |Pulses when tuning encoder) pulses. 0to 8192 | pulses setin | No Yes
Sets the number of pulses per motor revolution p
PG Pulses/Rev without multiplying. H7-01
. . Set the insulation class described on the
Motor insulation )
lass motor nameplate.
¢ 0: Tnsulation class A (100°C)
T1-10 1: Insulation class E (120°C) 0to4 1 Yes Yes
2: Insulation class B (130°C)
Insulating class 3: Insulation class F (155°C)
4: Insulation class H (180°C)

*

. Setting range is between 10 and 200% of the Inverter rated output current.
. For fixed output motors, set the base speed value.
3. For inverter motors or for specialized vector motors, the voltage or frequency may be lower than for general-purpose motors. Always confirm the information on

the nameplate or in test reports. If the no-load values are known, input the no-load voltage in T1-03 and the no-load frequency in T1-05 to ensure accuracy.

. The settings that ensure stable vector control are between 50 and 100% of the Inverter rated output current.

For the operation and the display of the Digital Operator during autotuning, refer to Autotuning Mode in Chap-
ter 3 Digital Operator and Modes.




Trial Operation Procedures

EPrecautions When Setting Constants Using Precise Data

When performing autotuning by setting the constants to the values noted on the motor test report or design
data, the contents of data to be set for autotuning differs as shown in the table below.

Digital Operator Display . . . .
(Constant No.) Normal Setting Setting with Precise Data
T1-03 Motor rated voltage No-load voltage at motor rated speed
T1-05 Motor base frequency No-load frequency at motor rated speed

€ Making Application Settings

Set the constants as required in advanced programming mode (ADV will be displayed on the LCD screen). All
constants that can be set in quick programming mode can also be displayed and set in advanced programming
mode.
Two setting examples for specific requirements are given below.

* To operate the machine in reverse, set b1-04 to 0 to enable reverse operation.

* To increase the speed of a 60 Hz motor by 10%, set E1-04 to 66.0 Hz.

€ Checking No-load Operation 4

Disconnect the motor from the machine to establish the no-load status of the motor, and then press the
LOCAL/REMOTE Key on the Digital Operator once to select LOCAL mode (the LED indicator lamps SEQ
and REF on the Digital Operator will turn off).

After confirming safety conditions around the motor and the machine, operate the Inverter from the Digital
Operator. Confirm that the motor rotates correctly and that no fault is displayed on the Digital Operator.

The motor will continue running at the JOG speed reference (d1-17, factory setting 10.00%) as long as the
JOG Key on the Digital Operator is being pressed. If the external sequence prevents operation from the Digital
Operator, confirm that the emergency stop circuits and machine safety mechanisms function correctly, and
then start operation in REMOTE mode (with signals from the control circuit terminals). Safety precautions
must always be taken before starting operation whether the motor is connected to a machine or not.

Both a Run command (forward/reverse) and speed (frequency) reference (or multi-step speed reference)
% must be input to start Inverter operation.
Input the command and reference whether the operation method is Local or Remote.

INFO
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€ Checking Loaded Operation

Connect the machine to the motor, and start operation from the Digital Operator or using signals from the con-
trol circuit terminals in the same way as described in No-load Operation.

mConnecting the Machine
 After confirming that the motor is completely stopped, connect the machine to the motor.

* Be sure to tighten all screws when securing the motor shaft to the machine.

HOperation Using the Digital Operator
* Use the Digital Operator to start operation in LOCAL mode in the same way as for no-load operation.
* Make sure that the STOP Key on the Digital Operator can be easily accessed in case of fault occurrence.

* Set the speed (frequency) reference to a low-speed value at the beginning, approximately one tenth of the
actual operation speed.

B Checking Operation Status
 Confirm that the operating direction is correct and that the machine operates smoothly at a low-speed, and
then increase the speed (frequency) reference.
» Change the speed (frequency) reference and rotation direction to confirm that there is no vibration or
abnormal noise from the machine. Check the monitor display to ensure that U1-03 (Output current) is not
too high.

« If there are problems such as hunting and oscillation caused by control performance, refer to Making
Adjustments in Chapter 4 Trial Operation and adjust the settings.

€ Checking and Recording User Constants

Check the constants for which the settings were changed during trial operation, and record them in the con-
stants table.

setting the access level of the user constant (A1-01) to 0 (monitoring only).
* Itis possible to disable monitoring of user constants unless the matching password is input by setting the
INFO access level of the user constant (A1-01) to 0 (monitoring only) and the password (A1-04 and A1-05).

% « Itis possible to disable setting of user constants other than A1-00, A1-01, A1-04, and A1-11 to A1-13 by



Making Adjustments .
Making Adjustments

If problems such as hunting and oscillation caused by control performance occur during trial operation,
change the settings of the constants listed below according to the selected control method. The table

below lists only the most commonly used constants.

Table 4.3 Constants to be Adjusted

the output frequency.

Control Name . Factory | Recommended .
Method (Constant No.) Functions Setting Setting Adjustment Method
* Improves torque and
Speed feedback detec- speed response. . ¥f torque or speed response
. . | * Reduces hunting and is slow, decrease the setting.
tion control (AFR) gain e : 2.00 0.50 to 2.00 ; s
(n2-01) oscillation at mid- * If hunting or oscillation
dle-speed (10 to 40 occurs, increase the setting.
Hz).
Torque * Improves torque and * If torque or speed response
compepsatlon primary speed response. 50 ms 20 to 100 ms is slow', decrease.the'settlng.
delay time constant * Reduces hunting and + If hunting or oscillation
(C4-02) oscillation. occurs, increase the setting.
Open-loop
vector control
(A1-02=2)
Slip compensation pri- |+ Improves speed + If speed response is slow,
mary delay time con- response. 3000 ms | 100 to 5000 ms decreasel the settmg:
stant * Increases speed sta- + If'speed is unstable, increase
(C3-02) bility. the setting.
* Ifspeed is too low, increase
Slip compensation gain | Improves speed 10 051015 the setting.
(C3-01) accuracy. ’ ) ’ * Ifspeed is too high, decrease
the setting.
Speed control (ASR)
I; ;?E(;monal  Improves torque and « Iftorque or speed response
(C5-01) speed response. 5.00 200 to 15.00 is slow', increase .the §ett1ng.
» Reduces hunting and * If hunting or oscillation
Speed control (ASR) . .
. . oscillation. occurs, decrease the setting.
proportional gain 2
(C5-03)
ASR integral (I) time 1
Flux vector | (High-speed)  Improves torque and * If torque or speed response
control (C5-02) speed response. is slow, decrease the setting.
(A1-02=3) | ASR integral (I) time 2 |+ Reduces hunting and 5000 1 1.000t010.000's |, If hunting or oscillation
(Low-speed) oscillation. occurs, increase the setting.
(C5-04)
Switches the ASR pro- Set the speed (frequep y) 50,
ASR switching speed ortional gain and inte- that the ASR proportional gain
£5p portional gain an 0.00% | 0.00 to 100.00% |and integral time can be
(C5-07) gral time according to

secured at both low and high
speeds.
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The constant settings that indirectly change control performance are listed below.

Table 4.4 Constants that Indirectly Change Control Performance and their Functions

Name (Constant No.)

Functions

Acceleration/deceleration time (C1-01 to -11)

Adjusts the torque during acceleration and deceleration.

S-curve characteristics (C2-01 to -04)

Used to prevent shock at the start or completion of
acceleration/deceleration.

Jump frequency (d3-01 to -04)

Used to avoid machine resonance points during operation.

Analog input filter time constant (H3-16)

Used to prevent fluctuation of analog input signals caused by noise.

Stall prevention (L3-01 to -03)

Used to prevent motor stall or overvoltage (OV) for heavy-load operation
or rapid acceleration.
Factory setting: Disabled

Torque limit (L7-01 to -04)

Sets the maximum torque for vector control. When increasing the setting,
use an Inverter with higher capacity than the motor. Excessively decreas-
ing the setting under heavy load will cause motor stall.




User Constants

This chapter describes all user constants that can be set in the FSDrive-MV1S.

User Constant Descriptions ...........cooovveiiiiiiineieeeeeee. 5-2
User Constant Tables .......ooeveeee e 5-3
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User Constant Descriptions

This section describes the contents of the user constant tables.

@ Description of User Constant Tables

User constant tables are structured as shown below. Here, b1-01 [speed (frequency) reference selection] is
used as an example.

Name Control
Ch
Constant Describtion Setting | Factory du?;ge Methods | \iemoBus | Reference
No. Digital Operator P Range | Setting Operatigon ?gg“' Flux | Register Page
Display Voot | Vector
Speed (frequency) Set the speed (frequency)
selection reference input method.
0: Digital Operator
b1-01 1: Control circuit terminal 0103 3 N Q Q LAOH 3
. (analog input) © °
Reference Source 2: MEMOBUS communica-
tions
3:PLC
* Constant No.: The number of the user constant
* Name: The name of the user constant
* Description: Details on the function or settings of the user constant
* Setting Range: The setting range for the user constant
* Factory Setting: The factory setting (each control method has its own factory setting.
Therefore the factory setting changes for some user constants when
the control method is changed.)
* Change during Operation: Indicates whether or not the constant can be changed while the
Inverter is in operation.
Yes: Changes possible during operation
No: Changes not possible during operation
* Control Methods: Indicates the control methods in which the user constant can be moni-
tored or set. Refer to Modes on page 3-4 for details of Inverter modes.
Q:  Items which can be monitored and set in either quick program-
ming mode or advanced programming mode.
A:  Ttems which can be monitored and set only in advanced pro-
gramming mode.
No: Items which cannot be monitored or set for the control method.
* MEMOBUS Register: The register number used for MEMOBUS communications.
* Reference Page: Indicates the page number that describes the details of the user

constant.



User Constant Tables .

User Constant Tables

This section describes the contents of the user constant tables.
Refer to the parameter setting table included in the performance test record for the set values at the time of
shipment and the completion of a test run.

NGUI:;EFG)I' Group Name F:l:zt:ggfl Functional Name
Al Initialize Mode
A Setup Settings A3 Hi Speed Trace
A4 Lo Speed Trace
bl Operation Mode Selections
L b2 DC Injection Braking
B Application Constants
b3 Speed Search
b8 Energy-saving Control
Cl Acceleration/Deceleration Time
C2 S-curve Characteristics
C Autotuning Constants C3 Motor Slip Compensation
C4 Torque Compensation
(O8] Speed Control (ASR)
dl Speed (Frequency) Reference
d2 Speed (Frequency) Reference Upper/Lower Limits
D Reference Constants -
d3 Jump Frequencies
ds Torque Control
El V/f Characteristics
E Motor Constants
E2 Motor Setup
F PLC Constants F8 PLC
H1 Multi-function Contact Inputs
H2 Multi-function Contact Outputs 5
H Terminal Function Constants H3 Multi-function Analog Inputs
H4 Multi-function Analog Outputs I
H7 PG Setup
L1 Motor Overload Protection
L2 Power Loss Ridethrough
L3 Stall Prevention
L4 Frequency Detection
L Protection Function Constants L5 Auto Restart
L6 Overtorque/Undertorque Detection
L7 Torque Limits
L8 Hardware Protection 1
L9 Hardware Protection 2
n2 Speed Feedback Detection Control (AFR)
N Special Adjustments né6 Synchronous Transfer with Commercial Power Supply
n9 Factory Setting 1
.. ol Monitor Select
Digital Operator Constants - .
02 Operation (Key Function)
Y Factory Setting Constants Y1 Factory Setting 2
T Motor Autotuning Constants T1 Autotuning
Ul Status Monitor
U Monitor Constants U2 Fault Trace
U4 Calendar




@ Setup Settings: A

The following settings are made with the environment constants (A constants): Digital Operator display lan-
guage, access level, control method, initialization of constants, calendar, and trace function.

H Initialize Mode: A1

User constants for the environment modes are shown in the following table.

Constant
No.

Name

Digital Operator
Display

Description

Setting
Range

Factory
Setting

Change
during
Operation

Control
Methods

Open-
loop
Vector

Flux
Vector

MEMOBUS
Register

Reference
Page

A1-00

Language selection for
Digital Operator
display

Select Language

Selects the language dis-
played on the Digital Oper-
ator (LCD).

0: English

1: Japanese

2: Chinese

Oto2

Yes

100H

A1-01

Constant access level

Access Level

Sets the constant access
level (set/monitor).

0: Monitoring only
(Monitoring drive mode
and setting A1-01,
A1-04, Al-11 to
Al-13)

2: Advanced
(Constants can be moni-
tor and set in both quick
programming (Q) mode
and advanced
programming (A)
mode.)

0or2

101H

4-12
6-60

Al1-02

Control method
selection

Control Method

Sets the control method of
the Inverter.

2: Open-loop vector con-

trol

3: Flux vector control
This constant is not initial-
ized by the initialize opera-
tion.

20r3

102H

45
4.6
4-13

Al1-03

Initialize

Init Parameters

Initializes the constants
using the specified method.
0: No initializing
2220: Initializes using a
two-wire sequence.
(Initializes to the
factory setting.)

0to
9999

103H

Al1-04"

Password 1
(for inputting)

Enter Password

Inputs the password when a
password has been set in
A1-05.

This function write-pro-
tects some constants of the
initialize mode.

If the password does not
match, A1-01 to A1-03 con-
stants can no longer be
changed. (Programming
mode constants can be
changed.)

0to
9999

No

104H

4-12
6-60
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User Constant Tables

Name Control
Change
Constant Description Setting | Factory duringg Methods MEMOBUS | Reference
No. Digital Operator Range | Setting s Open- | o Register Page
. Operation | loop
Display Vector | Vector
Sets a four digit number as
P d setti the password.
assword setting This constant is not usually
displayed. When the Pass- 0to 412
A1-05" word (A1-04) is displayed, 9999 0 No A A 105H 6-60
hold down the RESET Key
Select Password an-d press the Menu Ke‘y and
this constant will be dis-
played.
Year setting Sets the calendar year. 0to
Al-11 (Lower two digits of the 99 - No A A 10BH -
Year year)
Month and Date Sets the calend nand | 10
Al-12 setting ets the calendar month an .01 to _ No A A L0CH 3
day. 12.31
Month/Date
Hour and Minute he calendar b 4 oo
Al-13 setting Se'ts the calendar hour an .00 to _ No A A 10DH _
minute. 23.59
Hour/Minute

This setting is applicable for FSDrive-M V1S with software version S0107 or later.




)

mHi Speed Trace: A3

User constants for Hi speed trace are shown in the following table.

Name Control
Change
Constant Description Setting | Factory during Methods MEMOBUS | Reference
No. Digital Operator p Range | Setting g Open- Flux Register Page
. Operation | loop
Display Veator | Vector
Trace data 01 selection | Sets the trace data 01 of Hi
speed trace. 0 to 40 B
A3-01 Trace Data01 Sel Setthe MEMOBUS register | A2 | (U1-01) No A A 130H
address of U1 constants.
Trace data 02 selection | Sets the trace data 02 of Hi
speed trace. 0 to 41 7
A3-02 Trace Data02 Sel Set the MEMOBUS register A2 (U1-02) No A A 131H
address of U1 constants.
Trace data 03 selection | Sets the trace data 03 of Hi
speed trace. 0to 42 _
A3-03 Trace Data03 Sel Setthe MEMOBUS register | A2 (U1-03) No A A 1324
address of U1 constants.
Trace data 04 selection | Sets the trace data 04 of Hi
speed trace. 0 to 44 B
A3-04 Trace Data04 Sel Setthe MEMOBUS register | A2 | (U1-05) No A A 133H
address of U1 constants.
Trace data 05 selection | Sets the trace data 05 of Hi
speed trace. 0 to 45 7
A3-05 Trace Data05 Sel Set the MEMOBUS register A2 (U1-06) No A A 134H
address of U1 constants.
Trace data 06 selection | Sets the trace data 06 of Hi
speed trace. 0to 48 _
A3-06 Trace Data06 Sel Setthe MEMOBUS register | A2 (U1-09) No A A 135H
address of U1 constants.
Trace data 07 selection | Sets the trace data 07 of Hi
speed trace. 0 to 49 B
A3-07 Trace Data07 Sel Setthe MEMOBUS register | A2 | (U1-10) No A A 136H
address of U1 constants.
Trace data 08 selection | Sets the trace data 08 of Hi
speed trace. 0 to 4A 7
A3-08 Trace Data08 Sel Set the MEMOBUS register A2 (U1-11) No A A 137H
address of U1 constants.
Trace data 09 selection | Sets the trace data 09 of Hi
speed trace. 0 to 4B B
A3-09 Trace Data09 Sel Setthe MEMOBUS register | A2 (Ul1-12) No A A 138H
address of U1 constants.
Trace data 10 selection | Sets the trace data 10 of Hi
speed trace. 0 to 51 B
A0 e Datal0 Sel Setthe MEMOBUS register | A2 | (UI-18) No A A 139H
address of U1 constants.
Trace data 11 selection | Sets the trace data 11 of Hi
speed trace. 0 to 52 3
A3-11 Trace Datall Sel Set the MEMOBUS register A2 (U1-19) No A A 13AH
address of U1 constants.
Trace data 12 selection | Sets the trace data 12 of Hi
speed trace. 0 to 59 B
A3-12 Trace Datal2 Sel Setthe MEMOBUS register | A2 (U1-26) No A A 13BH
address of U1 constants.
Trace data 13 selection | Sets the trace data 13 of Hi
A3-13 speed trace. 0to S5A No A A 13CH B
Trace Datal3 Sel Set the MEMOBUS register | A2 (U1-27)
address of U1 constants.




User Constant Tables

Name Control
Change
Constant Description Setting | Factory during Methods MEMOBUS | Reference
No. Digital Operator p Range | Setting g Open- Flux Register Page
. Operation | Ioop Vect
Display Vector | ¢O"
Trace data 14 selection | Sets the trace data 14 of Hi
speed trace. 0 to 70 B
A3-14 Trace Datal4 Sel Set the MEMOBUS register A2 (U1-49) No A A 13DH
address of U1 constants.
Trace data 15 selection | Sets the trace data 15 of Hi
speed trace. 0to 8D _
A5 Trace Datal5 Sel Setthe MEMOBUS register | A2 (U1-78) No A A 13EH
address of U1 constants.
Trace data 16 selection | Sets the trace data 16 of Hi
speed trace. 0 to 99 B
A3-16 Trace Datal6 Sel Setthe MEMOBUS register | A2 | (U1-90) No A A 13FH
address of U1 constants.
Hi speed trace interval | Sets the sampling interval in
setting a Hi speed trace. Lo
A3-33 Ex.) By setting 4, sampling 30000 4 No A A 150H -
HiTrace Interval is performed at an
interval of 1 ms.

Note By setting the above user constant, the trace data can be checked on occurrence of an error using a PC.
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BLo Speed Trace: A4

User constants for Lo speed trace are shown in the following table.

Name Control
Change
Constant Description Setting | Factory during Methods MEMOBUS | Reference
No. Digital Operator p Range | Setting g Open- Flux Register Page
. Operation | loop
Display Veator | Vector
Trace data 01 selection | Sets the trace data 01 of Lo
speed trace. 0 to 40 B
Ad-01 Trace Data01 Sel Setthe MEMOBUS register | A2 | (U1-01) No A A 160H
address of U1 constants.
Trace data 02 selection | Sets the trace data 02 of Lo
speed trace. 0 to 41 7
A4-02 Trace Data02 Sel Set the MEMOBUS register A2 (U1-02) No A A 161H
address of U1 constants.
Trace data 03 selection | Sets the trace data 03 of Lo
speed trace. 0to 42 _
A4-03 Trace Data03 Sel Setthe MEMOBUS register | A2 (U1-03) No A A 162H
address of U1 constants.
Trace data 04 selection | Sets the trace data 04 of Lo
speed trace. 0 to 44 B
Ad-04 Trace Data04 Sel Setthe MEMOBUS register | A2 | (U1-05) No A A 163H
address of U1 constants.
Trace data 05 selection | Sets the trace data 05 of Lo
speed trace. 0 to 45 7
A4-05 Trace Data05 Sel Set the MEMOBUS register A2 (U1-06) No A A 164H
address of U1 constants.
Trace data 06 selection | Sets the trace data 06 of Lo
speed trace. 0 to 48 B
A4-06 Trace Data06 Sel Setthe MEMOBUS register | A2 (U1-09) No A A 165H
address of U1 constants.
Trace data 07 selection | Sets the trace data 07 of Lo
speed trace. 0 to 49 B
A4-07 Trace Data07 Sel Setthe MEMOBUS register | A2 | (U1-10) No A A 166H
address of U1 constants.
Trace data 08 selection | Sets the trace data 08 of Lo
speed trace. 0 to 4A 7
A4-08 Trace Data08 Sel Set the MEMOBUS register A2 (U1-11) No A A 167H
address of U1 constants.
Trace data 09 selection | Sets the trace data 09 of Lo
speed trace. 0 to 4B B
A4-09 Trace Data09 Sel Setthe MEMOBUS register | A2 (Ul1-12) No A A 168H
address of U1 constants.
Trace data 10 selection | Sets the trace data 10 of Lo
speed trace. 0 to 51 B
AL e Datal0 Sel Setthe MEMOBUS register | A2 | (UI-18) No A A 169H
address of U1 constants.
Trace data 11 selection | Sets the trace data 11 of Lo
speed trace. 0 to 52 3
Ad-11 Trace Datall Sel Set the MEMOBUS register A2 (U1-19) No A A 16AH
address of U1 constants.
Trace data 12 selection | Sets the trace data 12 of Lo
speed trace. 0 to 59 B
Ad-12 Trace Datal2 Sel Setthe MEMOBUS register | A2 (U1-26) No A A 16BH
address of U1 constants.
Trace data 13 selection | Sets the trace data 13 of Lo
speed trace. 0 to SA B
AL e Datal3 Sel Setthe MEMOBUS register | A2 | (U1-27) No A A 16CH
address of U1 constants.




User Constant Tables

Name Control
Change
Constant Description Setting | Factory during Methods MEMOBUS | Reference
No. Digital Operator P Range | Setting 9 Open- | £ Register Page
y Operation | Ioop Veot
Display Vector | ¢O"
Trace data 14 selection | Sets the trace data 14 of Lo
speed trace. 0 to 70 B
Ad-14 Trace Datal4 Sel Set the MEMOBUS register A2 (U1-49) No A A 16DH
address of U1 constants.
Trace data 15 selection | Sets the trace data 15 of Lo
speed trace. 0 to 8D B
A4S Trace Datal5 Sel Setthe MEMOBUS register | A2 (U1-78) No A A 16EH
address of U1 constants.
Trace data 16 selection | Sets the trace data 16 of Lo
speed trace. 0 to 99 B
Ad-16 Trace Datal6 Sel Setthe MEMOBUS register | A2 | (U1-90) No A A 16FH
address of U1 constants.
Trace data 17 selection | Sets the trace data 17 of Lo
speed trace. 0 to 7
Ad17 Trace Datal7 Sel Set the MEMOBUS register A2 0 No A A 170H
address of U1 constants.
Trace data 18 selection | Sets the trace data 18 of Lo
speed trace. 0 to
A4-1 . A A 171H -
8 Trace Datal8 Sel Setthe MEMOBUS register | A2 0 No 7
address of U1 constants.
Trace data 19 selection | Sets the trace data 19 of Lo
speed trace. 0 to 3
A4-19 Trace Datal9 Sel Setthe MEMOBUS register | A2 0 No A A 1724
address of U1 constants.
Trace data 20 selection | Sets the trace data 20 of Lo
speed trace. 0 to B
A0 e Data20 Sel Set the MEMOBUS register | A2 0 No A A 173H
address of U1 constants.
Trace data 21 selection | Sets the trace data 21 of Lo
speed trace. 0 to
A4-21 . A A 174H -
Trace Data21Sel Set the MEMOBUS register | A2 0 No 7
address of U1 constants.
Trace data 22 selection | Sets the trace data 22 of Lo
speed trace. 0 to B
A4-22 Trace Data22 Sel Setthe MEMOBUS register | A2 0 No A A 175H
address of U1 constants.
Trace data 23 selection | Sets the trace data 23 of Lo
speed trace. 0 to B
A4-23 Trace Data23 Sel Set the MEMOBUS register A2 0 No A A 1760
address of U1 constants.
Trace data 24 selection | Sets the trace data 24 of Lo
speed trace. 0 to
A4-24 . A A 177H -
Trace Data24 Sel Set the MEMOBUS register | A2 0 No 7
address of Ul constants.
Trace data 25 selection | Sets the trace data 25 of Lo
speed trace. 0 to B
A4-25 Trace Data25 Sel Set the MEMOBUS register A2 0 No A A 178H
address of U1 constants.
Trace data 26 selection | Sets the trace data 26 of Lo
speed trace. 0 to _
A4-26 Trace Data26 Sel Setthe MEMOBUS register | A2 0 No A A 1790
address of U1 constants.
Trace data 27 selection | Sets the trace data 27 of Lo
speed trace. 0 to B
A4-27 Trace Data27 Sel Set the MEMOBUS register | A2 0 No A A 17AH
address of Ul constants.




Name

Control

Change
Constant Description Setting | Factory duringg Methods MEMOBUS | Reference
No. Digita| Operator Range | Setting S Open- Flux Register Page
. Operation | loop
Display Vector | Vector
Trace data 28 selection | Sets the trace data 28 of Lo
speed trace. 0 to 3
Ad4-28 Trace Data28 Sel Set the MEMOBUS register A2 0 No A A 17BH
address of U1 constants.
Trace data 29 selection | Sets the trace data 29 of Lo
speed trace. 0 to
A4-2 . A A 17CH -
? Trace Data29 Sel Setthe MEMOBUS register | A2 0 No e
address of U1 constants.
Trace data 30 selection | Sets the trace data 30 of Lo
speed trace. 0 to _
A4-30 Trace Data30 Sel Setthe MEMOBUS register | A2 0 No A A 17DH
address of U1 constants.
Trace data 31 selection | Sets the trace data 31 of Lo
speed trace. 0 to B
A431 Trace Data31 Sel Setthe MEMOBUS register A2 0 No A A 17EH
address of U1 constants.
Trace data 32 selection | Sets the trace data 32 of Lo
speed trace. 0 to
A4-32 . A A 17FH -
3 Trace Data32 Sel Setthe MEMOBUS register | A2 0 No 7
address of U1 constants.
Lo speed trace interval | Sets the sampling interval in
setting a Lo speed trace. lto
A4-33 Ex.) By setting 20, sam- 30000 20 No A A 180H —
LoTrace interval pling is performed at
an interval of 100 ms.




User Constant Tables

€ Application Constants: B
The following settings are made with the application constants (B constants): operation mode selection, DC

injection braking, speed searching and energy-saving control.

EOperation Mode Selections: b1

User constants for operation mode selection are shown in the following table.

Control

Name
Constant Description Setting | Factory Cdr:f;ir:%e Methods MEMOBUS | Reference
No. Digital Operator Range | Setting Operation ?ggg' Flux | Register Page

Display Veotor | Vector

Speed (frequency) Sets the speed (frequency)

selection reference input method.

0: Digital Operator

b1-01 1: Control .circuit terminal 0to3 3 No Q Q LAOH 6-2
(analog input) 6-47

Reference Source 2: MEMOBUS communi-
cations

3: PLC

Operation method Sets the Run Command

selection input method.

0: Digital Operator

b1-02 1: Control cir.cuit terminal 0to3 3 No Q Q IALH 6-4
(sequence input) 6-47

Run Source 2: MEMOBUS communi-
cations

3:PLC 5

Stopping method Sets the stopping method I
selection used when a Stop
b1-03 Command is input. Oorl 1 No Q Q 1A2H 6-5

Stopping Method 0: Deceleration to stop
1: Coast to stop

Prohibition of reverse | Sets whether reverse

operation rotation of the motor is
b1-04 prohibited or not. Oorl 1 No A A 1A3H 6-37
Reverse Oper 0: Reverse enabled
1: Reverse disabled

Operation selection for | Sets the method of opera-
setting E1-09 or less tion when the speed (fre-
quency) reference input is
less than the minimum out-
put frequency (E1-09).

0: Run at speed (fre-
quency) reference (E1-
09 not effective).

: Stop output [speeds (fre-

b1-05 quencies) below E1-09 0to3 1* No No A 1A4H 6-5

Zero-Speed Oper in the coast to stop

state.]
2: Run at min. frequency
(E1-09).
(Output frequency set in
E1-09)

3: Run at zero-speed
[Speeds (frequencies)
below E1-09 are zero]

—_
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Constant
No.

Name

Digital Operator
Display

Description

Setting
Range

Factory
Setting

Change
during
Operation

Control
Methods

Open-
loop
Vector

Flux
Vector

MEMOBUS
Register

Reference
Page

b1-06

Read sequence input
twice

Cntl Input Scans

Sets the responsiveness of
the sequence inputs (for-
ward/reverse and multi-
function inputs.)
0: Two scans every 1 ms
1: Two scans every 5 ms

Oorl

No

1ASH

b1-07

Operation selection
after switching to
remote mode

LOC/REM RUN Sel

Sets the operation interlock-
ing mode when the source
of Run Commands is
switched from LOCAL
(Digital Operator) to
REMOTE (control circuit
terminals).

0: While switched to
REMOTE, Run
Commands are
disregarded. (Turn the
Run signal off once and
input it again to operate
the Inverter.)

1: While switched to
REMOTE, the Inverter
is operated according to
Run Commands.

Oorl

1A6H

* The factory setting will change when the control method is changed.




EDC Injection Braking: b2

User constants for injection braking are shown in the following table.

User Constant Tables

Name Chanae Control
Constant Description Setting | Factory durin% Methods MEMOBUS | Reference
No. Digital Operator Range | Setting o ; Open- | oy Register Page
. peration | loop
Display Vector | Vector
Zero-speed level (DC | Sets the frequency which
injection braking starts DC injection braking
starting frequency) as a percentage when decel-
eration to stop is selected.
When b2-01 is less than E1- 0.00 o
b2-01 09, E1-09 becomes the DC 1'0 00 0.50%%* No A A 1BOH 6-5
injection braking starting '
DClnj Start Freq frequency.
(In the flux vector control,
zero-speed control starts
from the value set in b2-01.)
DC injection braking | Sets the DC injection brak-
current ing current as a percentage,
taking the motor rated cur-
rent as 100%. 0 to 6-5
b2-02 ) In the flux vector control, 100 50% No A No IBIH 6-8
DClnj Current DC excitation current
depends on the value set in
E2-03.
DC injection braking | Sets the time to perform DC
(pre-excitation) time at | injection braking on starting
start in seconds.
Used to stop a coasting 0.00 6-6
b2-03 . to 0.00's No A A 1B2H
motor and restart it. When 6-8
. 10.00
DClnj Time @ Start | the set value is 0.00, DC
injection braking at start is
not performed.
DC injection braking | Sets the time to perform DC
(pre-excitation) time at | injection braking on stop-
stop ping in seconds.
Used to prevent coasting 0.00
b2-04 . to 0.50s No A A 1B3H 6-6
after the Stop Command is 10.00
DClnj Time @ Stop input. When the set value is '
0.00, DC injection braking
at stop is not performed.

* The factory setting will change when the control method is changed.
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ESpeed Search: b3

User constants for the speed search are shown in the following table.

Constant
No.

Name

Digital Operator
Display

Description

Setting
Range

Factory
Setting

Change
during
Operation

Control
Methods

Open-
loop
Vector

Flux
Vector

MEMOBUS
Register

Reference
Page

b3-01

Speed search
selection at start
(common)

SpdSrch at Start

Enables/disables the speed
search function when a Run
Command is input, and sets
the speed search method.
0: Disabled, speed estima-
tion
1: Enabled, speed estima-
tion
2: Disabled, current
detection
3: Enabled, current
detection

Speed Estimation:

When the search is started,
the motor speed is esti-
mated and acceleration/
deceleration is performed
from the estimated speed
to the specified frequency.

Current Detection:

The speed search is started
from the frequency when
power was momentarily
lost or the maximum
frequency, and the speed is
detected based on the
search current level.

0to3

1COH

6-40

b3-02

Speed search
operating current
(common)

SpdSrch Current

Sets the speed search opera-
tion current as a percentage,
taking the Inverter rated
current as 100%.

Usually setting is not neces-
sary. When restarting is not
possible with the factory
settings, adjust the value.

0 to
200

30%"

ICIH

6-40

b3-03

Speed search
deceleration time
(common)

SpdSrch Dec Time

Sets the output frequency
deceleration time during
speed search in seconds.
Set the time for deceleration
from the maximum output
frequency to the minimum
output frequency.

0.1to
10.0

40s

1C2H

6-40

b3-05

Speed search wait time
(common)

Search Delay

Sets the magnetic contactor
operating delay time when
there is a medium-voltage
magnetic contactor on the
output side of the Inverter.
When a speed search is per-
formed after recovering
from a momentary power
loss, the search operation is
delayed by the time set
here.

0.0 to
20.0

0.2

1C4H

6-40




User Constant Tables

Constant
No.

Name

Digital Operator
Display

Description

Setting
Range

Factory
Setting

Change
during
Operation

Control
Methods

MEMOBUS | Reference

Open-
loop
Vector

Flux
Vector

Register Page

b3-06

Output current 1
during speed search
(speed estimation)

Srch Im Lvll

Sets the output current dur-
ing the first half of speed
search as a coefficient to the
motor rated current (E2-01).
Increase the set value if the
search speed becomes
extremely slow when a
speed search is performed
after a long baseblock, for
example, in searches at star-
tup.

0.0 to
1.0

0.5

1CSH 6-40

b3-07

Output current 2
during speed search
(speed estimation)

Srch Im LvI2

Sets the output current dur-
ing the last half of speed
search as a coefficient to the
motor no-load current (E2-
03). The multiplication of
motor no-load current and
set coefficient is limited to
the motor rated current (E2-
01). Increase the set value if
the search speed becomes
extremely slow when a
speed search is performed
after a long baseblock, for
example, in searches at star-
tup.

0.0 to
3.0

No

1C6H 6-41

b3-10

Speed search detection
compensation gain
(speed estimation)

Srch Detect Comp

Restarts operation at a
speed obtained by multiply-
ing the speed from the
speed search by the com-
pensation gain. Increase this
setting if overvoltages of
Power Cells occur when a
speed search is performed
after a long baseblock, for
example, in searches at star-
tup.

1.00 to
1.50

1.05

1COH 6-41

b3-11

Speed estimation
method switching
level

(speed estimation)

Srch Mthd Sw Lvl

Switches the speed estima-
tion method automatically
according to the motor
residual voltage. Set the
switching level.

0.5to
100.0

5.0%

1CAH 6-41

b3-12

Current detection
dead-zone width
during speed search
(speed estimation)

Srch I Deadband

On speed estimation, the
motor speed is estimated
from the detected current
value. For current detection,
the dead-zone must be set.
Set the dead-zone width
using the current detection
resolution as reference
amount.

Decrease the set value if the
search speed becomes
extremely slow when a
speed search is performed
after a long baseblock, for
example, in searches at star-
tup.

0.5to
10.0

4.0

1CBH 6-41
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Name

Control

Constant Description Setting | Factory %r:ii:%e Methods MEMOBUS | Reference
No. Digita| Operator Range | Setting 0 : Open- Flux Register Page
. peration | loop
Display Vector | Vector
Torque compensation
time constant during Sets primary lag O.f the
b3-13 | speed scarch (com- | forque compensation func- - 0to |y, No A A 1CCH 6-41
mon) tion during a speed search 10000
in milliseconds.
TComp T at SpdSr
Current control start Sets the level to start pro-
level during voltage longation of the voltage res-
b3-14 restoration (common) | toration tirr?e to control the 0.0 to 20 No A A |CDH 641
current during a speed 5.0
Srch Lvl Red 1 search. Set the level, taking
no-load current as 1.0.
Time constant for Sets the time constant for
current control during filtering for the operation to
b3-15 | voltage restoration prolong voltage restoration Oto 5 ms No A A ICEH 6-41
(common) time in order to control cur- 100
Srch T Red I rent during a speed search.
Wait time after Sets the wait time for
completion of speed switching to normal control
search (common) after completion of speed 0.00 to
b3-16 search. The speed (fre- 5 00 0.01s No A No 1ICFH 6-42
quency) reference will be ’
SpdSrch Ret Time held during the set wait
time.
Software CLA current | Sets the software current
limit 1 during speed limit value during a speed 0.0 to
b3-17 search (common) search as a percentage, tak- 3'00 0 100.0% No A A 1DOH 6-42
ing the motor rated current ’
SpdSrch CLA Lvll as 100%.
Software CLA current | Sets the software current
limit 2 during speed limit value at 0 Hz during a 0.0to
b3-18 search (common) speed search as a percent- 36 0.0 100.0% No A A IDIH 6-42
age, taking the motor rated ’
SpdSrch CLA LvI2 current as 100%

* The factory setting will change when the control method is changed.




EEnergy-saving Control: b8

User constants for energy-saving control functions are shown in the following table.

(Software version: S0107 or later.)

User Constant Tables

Name Control
Change
Constant Description Setting | Factory duringg Methods MEMOBUS | Reference
No. Digital Operator Range | Setting : Open- | o Register Page
Displ Operation | loop Vector
ISplay Vector
Energy-saving mode | Sets whether to enable or
selection disable energy-saving con-
b8-01 trol. Oorl 0 No A A 220H 6-65
Energy Save Sel 0: Disable
1: Enable
Energy-saving control | Sets the energy-saving con-
gain trol gain.
The energy-saving effect is 0.0 to
b8-02 reduced when the setting 0 75 0.75 No A No 221H 6-65
Energy Save Gain value is decreased. Setting '
0.00 disables this energy-
saving control.
Energy-saving control )
803 filter time constant Sets the energy-saving con- | 0.00 to 200s No A No 2291 6-65
trol filter time constant. 10.00
Energy Save F.T
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€ Autotuning Constants: C

The following settings are made with the autotuning constants (C constants): acceleration/deceleration times,
S-curve characteristics, slip compensation, torque compensation, and speed control (ASR).

B Acceleration/Deceleration Time: C1

User constants for acceleration and deceleration times are shown in the following table.

Name Control
Change
Constant Description Setting | Factory duringg Methods MEMOBUS | Reference
No. Digital Operator Range | Setting : Open- | o~ | Register Page
. Operation | loop
Display Veator | Vector
Acceleration time 1 Sets the acceleration time to 0.0 to
C1-01 - accelerate from 0% to 5 0 00.0 60.0 s Yes Q Q 240H 6-10
Accel Time 1 100%, in seconds. '
Deceleration time 1 Sets the deceleration time to 0.0 to
C1-02 - decelerate from 100% to 6600 0 120.0 s Yes Q Q 241H 6-10
Decel Time 1 0%, in seconds. ’
Acceleration time 2 Sets the acceleration time
C1-03 when accel/decel t1}ne 1is 0.0 to 60.0's Yes A A 2421 6-10
Accel Time 2 set to on for a multi-func- 6000.0
tion input.
Deceleration time 2 Sets the deceleration time
C1-04 when accel/decel tlme lis 0.0 to 1200 s Yes A A 2430 6-10
Decel Time 2 set to on for a multi-func- 6000.0
tion input.
Acceleration time 3 Sets the acceleration time
C1-05 when accel/decel t1.me 2is 0.0 to 60.0 s No A A 2441 6-10
Accel Time 3 set to on for a multi-func- 6000.0
tion input.
Deceleration time 3 Sets the deceleration time
C1-06 when accel/decel t1}ne 2is 0.0 to 120.0 s No A A 245H 6-10
Decel Time 3 set to on for a multi-func- 6000.0
tion input.
Acceleration time 4 Sets the acceleration time
when accel/decel time 1 and 0.0 to
C1-07 ) accel/decel time 2 are set to 6 60 0.0 60.0 s No A A 246H 6-10
Accel Time 4 on for multi-function '
inputs.
Deceleration time 4 Sets the deceleration time
when accel/decel time 1 and 0.0 to
C1-08 ) accel/decel time 2 are set to 6600 0 120.0 s No A A 247H 6-10
Decel Time 4 on for the multi-function ’
inputs.
Emergency stop time | Sets the deceleration time
C1-09 When Emergency (fas-t) stop | 0.0to 100's No A A 248H _
Fast Stop Time is set to on for a multi-func- | 6000.0
tion input.
Accel/decel time Sets the frequency for auto-
switching frequency matic acceleration/decelera-
tion switching as a
percentage.
Below set frequency: Accel/
Cl-11 decel time 4 00010 16 0005 | No A | A | 24aH 6-10
Set frequency or above: 100.00
Acc/Dec SW Freq Accel/decel time 1
Accel/decel time 1 and
accel/decel time 2 set for
multi-function inputs take
priority.




User Constant Tables

B S-curve Characteristics: C2

User constants for S-curve characteristics are shown in the following table.

Control
Name Change Methods

— o Setting | Factory | during MEMOBUS | Reference
ODlgltal Description Range | Setting | Opera- | OPeN- | g« Register Page
perator tion loop 1 \ector

Display Vector

S-curve
characteristic
time at accelera- 0.00 to
tion start 2.50

SCrv Acc @

Start Sets the S-curve characteristic time
S-curve for all sections in seconds.
characteristic When the S-curve characteristic time
C2.02 | time at accelera- i§ set, thf: a.cceleration/deceleration 0.00 to 0.00 s No A A 251H 6-11
tion end times will increase by only half of the | 2.50
S-curve characteristic times at start
and end.

Constant
No.

C2-01 0.00s No A A 250H 6-11

SCrv Acc @ End

S-curve Run G g

characteristic un Lomman |_Off
. Output On
time at decelera- | frequency 0.00 to

tion start C??Q% 2.50

SCrv Dec @ Cz01
Start et

C2-03 0.00s No A A 252H 6-11

S-curve
characteristic
0.00 to

C2-04 | time at decelera- 5 0.00 s No A A 253H 6-11
tion end 50

SCrv Dec @ End 5
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EMotor Slip Compensation: C3

User constants for slip compensation are shown in the following table.

Constant
No.

Name

Digital Operator

Display

Description

Setting
Range

Factory
Setting

Change
during
Operation

Control
Methods

Open-
loop
Vector

Flux
Vector

MEMOBUS
Register

Reference
Page

C3-01

Slip compensation
gain

Slip Comp Gain

Used to improve speed
accuracy when operating
with a load.

Usually setting is not neces-

sary.

Adjust this constant at the

following cases.

* When the actual speed is
lower than the target
speed, increase the set
value.

* When the actual speed is
higher than the target
speed, decrease the set
value.

Used as the applicable con-

trol gain when using flux

vector control.

0.0 to
2.5

1.0*

Yes

260H

6-22

C3-02

Slip compensation
primary delay time
constant

Slip Comp Time

Sets the slip compensation
primary delay time in milli-
seconds.

Usually setting is not neces-

sary.

Adjust this constant at the

following cases.

» Decrease the setting
when slip compensation
response is slow.

* When speed is not stable,
increase the setting.

0to
10000

3000

261H

6-22

C3-03

Slip compensation
limit

Slip Comp Limit

Sets the upper limit of the
slip compensation as a per-
centage, taking motor rated
slip as 100%.

0 to
250

200%

262H

C3-04

Slip compensation
selection during
regeneration

Slip Comp Regen

Enables or disables slip
compensation during regen-
eration.

0: Disabled

1: Enabled

Oorl

263H

C3-05

Output voltage limit
operation selection

Output V limit

Sets whether the motor flux
will be lowered automati-
cally when the output volt-
age become saturated.

0: Disabled

1: Enabled

Oorl

264H

* The factory setting will change when the control method is changed.




ETorque Compensation: C4

User constants for torque compensation are shown in the following table.

User Constant Tables

Constant
No.

Name

Digital Operator
Display

Description

Setting
Range

Factory
Setting

Change
during
Operation

Control
Methods

MEMOBUS | Reference

Open-
loop
Vector

Flux
Vector

Register Page

C4-01

Torque compensation
gain

Torq Comp Gain

Sets torque compensation

gain as a ratio.

Usually setting is not neces-

sary.

Adjust in the following

cases:

* When the cable is long,
increase the set value.

* When the motor capacity
is smaller than the
Inverter capacity (Max.
applicable motor capac-
ity), increase the set
value.

* When the motor is vibrat-
ing, decrease the set
value.

Adjust the output current

range at low speed rotation

so that it does not exceed
the Inverter rated output
current.

0.00 to
2.50

1.00

Yes

270H 6-25

C4-02

Torque compensation
primary delay time
constant

Torq Comp Time

Sets the torque compensa-
tion primary delay time in
milliseconds.

Usually setting is not neces-

sary.

Adjust in the following

cases:

* When the motor is vibrat-
ing, increase the set
value.

* When the responsive-
ness of the motor is low,
decrease the set value.

0to
10000

50 ms

271H 6-25
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ESpeed Control (ASR): C5

User constants for speed control are shown in the following table.

Name Chande Control
Constant Description Setting | Factory durin% Methods | \iemoBuUS |Reference
No. Digita| Operator Range Setting o S Open- Flux Register Page
. peration | loop
Display Veotor | Vector
ASR proportional (P) | Sets the proportional gain of | 0.00 to
C5-01 gain | the speed control loop 300.00 5.00"1 Yes No A 280H -
ASR P Gain 1 (ASR). "2
ASR integral (I) time | Sets the integral time of the | 0.000
C5-02 1 speed control loop (ASR) in to 50005 ! Yes No A 281H -
ASR I Time 1 seconds. 10.000
ASR proportional (P)
C5-03 | gain2 Used to change gain in 0001015 o1 Yes No A 282H -
. 300.00 ’
ASR P Gain 2 respect to the rotational
speed.
ASR integral (I) time Usually setting is not neces- | 0.000 | 5000 ¢
Cs-04 |2 sary. to T Yes No A 283H -
ASR I Time 2 10.000
ASR primary delay Sets the filter time constant
time for outputting torque refer-
ences from the speed con- 0.000
C5-06 trol loop (ASR). It is set in to 0.0125"! Yes No A 285H -
ASR Delay Time seconds. 0.500
Usually setting is not neces-
sary.
ASR switching speed | Sets the speed (frequency)
for switching between pro-
portion gain 1, 2 and inte-
gral time 1,2 as a 0.00 to
C5-07 percentage. 0.00% No No A 286H -
ASR Gain SW Freq | gpeed control (ASR) pro- 100.00
portion gain switching set
for a multi-function input
takes priority.
ASR integral (I) limit | Sets the upper limit of the
speed control loop (ASR) 0to
C5-08 integral quantity as a per- 200% No No A 287H -
ASR I Limit centage, taking the rated 400
load as 100%.

* 1. The factory setting will change when the control method is changed.
* 2. The setting range is 1.00 to 300.00 for flux vector control.




User Constant Tables

& Reference Constants: D

The following settings are made with the reference constants (D constants): Speed (frequency) references.

ESpeed (Frequency) Reference: d1

User constants for speed (frequency) references are shown in the following table.

Name Change Control
Constant Description Setting | Factory durin% Methods | \iemoBus | Reference
No. Digital Operator Range | Setting : Open- Flux Register Page
. Operation | loop
Display Veotor | Vector
Speed (frequency) ref- Sets th 4 ) | 000t
ets the speed (frequency .00 to
d1-01 erence 1 reference. 100.00 0.00% Yes Q Q 2COH -
Reference 1
Speed (frequency) ref- | Sets the speed (frequency)
erence 2 reference when multi-step 0.00 to
d1-02 speed reference 1 is on for a 1'10 00 0.00% Yes Q Q 2C1H -
Reference 2 multi-function contact ’
input.
Speed (frequency) ref- | Sets the speed (frequency)
erence 3 reference when multi-step 0.00 to
d1-03 speed reference 2 is on for a 1'10 00 0.00% Yes Q Q 2C2H -
Reference 3 multi-function contact ’
input.
Speed (frequency) ref- | Sets the speed (frequency)
erence 4 reference when multi-step 0.00 to
d1-04 speed references 1 and 2 are 1'10 00 0.00% Yes Q Q 2C3H -
Reference 4 on for multi-function con- ’
tact inputs.
Speed (frequency) ref- | Sets the speed (frequency)
erence 5 reference when multi-step 0.00 to
d1-05 speed reference 3 is on for a 1'10 00 0.00% Yes Q Q 2C4H -
Reference 5 multi-function contact ’
input.
Speed (frequency) ref- | Sets the speed (frequency)
erence 6 reference when multi-step 0.00 to
d1-06 speed references 1 and 3 are 1'10 00 0.00% Yes Q Q 2C5H -
Reference 6 on for multi-function con- ’
tact inputs.
Speed (frequency) ref- | Sets the speed (frequency)
erence 7 reference when multi-step 0.00 to
d1-07 speed references 2 and 3 are 1'10 00 0.00% Yes Q Q 2C6H -
Reference 7 on for multi-function con- ’
tact inputs.
Speed (frequency) ref- | Sets the speed (frequency)
erence 8 reference when multi-step 0.00 to
d1-08 speed references 1, 2, and 3 1'10 00 0.00% Yes Q Q 2CTH -
Reference 8 are on for multi-function ’
contact inputs.
Jog speed (frequency) | Sets the speed (frequency)
reference reference when the jog
speed (frequency) refer- 0.00 to
di-17 ence selection, FJOG com- 160 00 10.00% Yes Q Q 2DOH 6-51
Jog Reference mand, or RJOG command '
is on for multi-function con-
tact inputs.
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mSpeed (Frequency) Reference Upper/Lower Limits: d2

User constants for speed (frequency) reference limits are shown in the following table.

Control
Name
Constant — Description Setting | Factory (;f:]anrllqge Methods MEMOBUS | Reference
No. Digital Operator p Range | Setting 9 Open- | gux Register Page
Displ Operation | loop |\,
Isplay Vector
Speed (frequency) Sets the upper limit of the
reference upper limit | speed (frequency) refer- 0.0 to 621
d2-01 ence as a percentage, tak- 1‘1 0.0 100.0% No A A 2EOH 6-49
Ref Upper Limit ing the max. output ’
frequency as 100%.
Speed (frequency) Sets the lower limit of the
reference lower limit | speed (frequency) refer- 0.0 to 621
d2-02 ence as a percent age, tak- 169 0 0.0% No A A 2E1H 6-49
Ref Lower Limit ing the max. output ’
frequency as 100%.
EJump Frequencies: d3
User constants for jump frequencies are shown in the following table.
Name Control
Constant Description Setting | Factory %r:ﬁir;ge Methods | memoBus | Reference
No. Digital Operator P Range | Setting 9 [Open-T . | Register Page
. Operation | loop Vector
Display Vector | V&%
Jump frequency 1 Sets the center values of the | (.0 to .
d3-01 Tomp Freq 1 jump frequencies as a per- 100.0 0.0% No A A 2FOH 6-20
centage.
Jump frequency 2 i ion is di
03-02 Th1§ functl(.)n is disabled by | 0.0 to 0.0% No A A IFIH 6-20
Jump Freq 2 setting the jump frequency 100.0
to 0.0. Always ensure that
Jump frequency 3 the following applies:
d3-01 > d3-02 > d3-03
Operation in the jump fre- 0.0 to X
d3-03 quency range is prohibited 100.0 0.0% No A A 2F2H 6-20
Jump Freq 3 . . -
but during acceleration and
deceleration, speed changes
smoothly without jump.
Jump frequency width | Sets the jump frequency
bandwidth as a percentage. 0.0 to
d3-04 ) The jump frequency range lb 0.0 1.0% No A A 2F3H 6-20
Jump Bandwidth will be the jump frequency ’
+ d3-04.




ETorque Control: d5

User constants for the torque control are shown in the following table.

User Constant Tables

Constant
No.

Name

Digital Operator
Display

Description

Setting
Range

Factory
Setting

Change
during
Operation

Control
Methods

MEMOBUS | Reference

Open-
loop
Vector

Flux
Vector

Register Page

ds-01

Torque control
selection

Torq Control Sel

0: Speed control

1: Torque control
To use the function for
switching between speed
and torque control, set this
constant to 0 and set the
multi-function input to
speed/torque control
change.

Oorl

310H

ds-02

Torque reference
primary delay time
constant

Torq Ref Filter

Sets the primary delay time
constant of the torque refer-
ence filter in milliseconds.
This function can be used to
eliminate the noise of the
torque reference signal or to
adjust the responsiveness
with the host controller.
When oscillation occurs
during torque control,
increase the set value.

0to
1000

0 ms

No

No A

311H 6-66

ds-03

Speed limit selection

Speed Limit Sel

Sets the speed limit com-
mand method for the torque
control.

1: Limited by a speed (fre-
quency) reference (refer
to b1-01)

2: Limited by d5-04 con-
stant setting value.

lor2

312H 6-66

ds-04

Speed limit

Speed Lmt Value

Sets the speed limit during
torque control as a percent-
age, taking the maximum
output frequency as 100%.
This function is enabled
when d5-03 is set to 2.
Directions are as follows.
+: Run Command direction
-: Opposite to Run
Command direction

-120 to
120

0%

313H 6-66

ds-05

Speed limit bias

Speed Lmt Bias

Sets the speed limit bias as a
percentage, taking the max-
imum output frequency as
100%.

Bias is applied to the speci-
fied speed limit. It can be
used to adjust the margin
for the speed limit.

0to
120

10%

314H 6-66
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Constant
No.

Name

Digital Operator
Display

Description

Setting
Range

Factory
Setting

Change
during
Operation

Control
Methods

Open-
loop
Vector

Flux
Vector

MEMOBUS
Register

Reference
Page

ds-06

Speed/torque control
switching timer

Ref Hold Time

Sets the delay time from
inputting speed/torque con-
trol change set for a multi-
function input (from off to
on or on to off) until the
control is actually changed,
in milliseconds.

This function is enabled
when speed/torque control
change is set for a multi-
function input. For the time
set for the speed/torque con-
trol switching timer, the
analog inputs (torque refer-
ence, speed limit) hold the
values at the time that the
speed/torque control change
took place. Complete exter-
nal preparations for the
change during this period.

0to
1000

315H

6-67




User Constant Tables

& Motor Constants: E

The following settings are made with the motor constants (E constants): V/f characteristics and motor con-
stants.

mV/f Characteristics: E1

User constants for V/f characteristics are shown in the following table.

Name Control
Change
Constant Description Setting | Factory duringg Methods MEMOBUS | Reference
No. Digita| Operator Range | Setting N Open- Flux Register Page
s Operation | loop Vect
Display Vector | Ve¢O"
Input voltage setting | Sets the input voltage for 130 to
E1-01 the Power Cell in 1-volt 630V No Q Q 340H -
Input Voltage units. 700
Motor type selection | Selects the type of the
motor.
0: General-purpose motor
E1-02* I: Vi motor 0to3 | 2 No Q Q 341H 6-75
Motor Selection 2: Vector motor
3: Multiple motors (when
using two or more
motors)
Max. output frequency
0to 1200
- (FMAX) _
E1-04 8000 | min-! No Q Q 344H
Max Frequency
Max. voltage 0 5
- VMAX to _
E1-05 |( ) c000 | 3300 No Q Q 347H [
Max Voltage
Base frequency (FA) To seF V/if .characterlstlcs in 0o 1200
E1-06 a straight line, set the same . No Q Q 3494 _
Base Frequency values for E1-07 and E1-09. | 3000 | min”
Mid. output frequency gll t}(;lgs C%?lei)thj'semngdﬁzir . 0
) (FB) -08 will be disregarded. to 3
E1-07 - Always ensure that the four | 8000 min’! No A No 34CH
Mid Frequency A frequencies (speeds) are set
Mid. output frequency | in the following manner:
E1-08 | voltage (VC) E1-04 (FMAX) > E1-06 0t | 5y No A | No 34EH -
Vid Volmee A (FA)>E1-07 (FB) > E1-09 | 8000
g (FMIN)
Min. output frequency 0 0
. (FMIN) to _
E1-09 8000 | min-! No Q A 350H
Min Frequency
Min. output frequency
El-10 | voltage (VMIN) ;08:) oV No A No 353H -
Min Voltage
Mid. output frequency 0 0
. 2 to _
El-11 : 8000 | min-! No A A 355H
Mid Frequency B
Mid. output frequency ?et (ilnly to fine-adjust V/f
El-12 | voltage2 or the output range. Nor-| - 0t0 | ¢y, No A | A | 3s7m -
mally, this setting is not 8000
Mid Voltage B required.
Base voltage
El-13 | (VBASE) ;)()g:) 3300V No Q Q 358H -
Base Voltage

* This setting is applicable for FSDrive-MV 1S with software version S0107 or later. This setting can be selected only for open-loop vector control.
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B Motor Setup: E2

User constants for motor setting are shown in the following table.

Name Control
Change
Constant Description Setting | Factory during Methods MEMOBUS | Reference
No. Digital Operator P Range | Setting 9 Open- | Register Page
. Operation | loop
Display Veator | Vector
Motor rated current Sets the motor rated current
in amperes.
These set values will 0.1to
E2-01 6 A H -
0 Motor Rated FLA become the reference values | 1500.0 866 No Q Q 360
for motor protection, torque
limits, and torque control.
Motor rated slip Sets the motor rated slip in
hertz. 0.00t
E2-02 . These set values will 2'0 OOO 0.75 Hz Yes Q Q 361H -
Motor Rated Slip become the reference values :
for slip compensation.
£2-03 Motor no-load current | Sets the motor no-load cur- | 0.00 to 29 A Yes Q Q 3620 3
No-Load Current rent in amperes. 1500.0 ’
Number of motor 2 to 48
poles (Only
F2-04 Sets the number of motor multi- 6 poles No Q Q 3631 3
poles. ples of P
Number of Poles 2 can
be set.)
Motor line-to-line ) ) 0.000
F2-05 resistance Set.s the mf)tor line-to-line to 0.307 Yes A A 364H 3
resistance in ohms. Q
Term Resistance 65.000
Motor leak inductance | Sets the voltage drop due to
£2-06 motor leakage inductanceas | 0.0 to 27.2% Yes A A 3650 3
Leak Inductance a percentage of the motor 40.0 e
rated voltage.
M(?tor iron core satu- | Sets the motor iron core sat- 0.0010
E2-07 ration coefficient 1 uration coefficient at 50% '1 00 0.50 Yes A A 366H -
Saturation Comp1 of magnetic flux. ’
M(.)tor iron core satu- | Sets the motor iron core sat- 0001
E2-08 | ration coefficient2 | uration coefficient at 75% | 7| o0 | 075 Yes A A 367H -
Saturation Comp2 of magnetic flux. '
Sets motor mechanical loss
as a percentage, taking the
Motor mechanical loss | Tt rated capacity as
100%.
Usually setting is not neces-
sary.
F2-09 Adjust in the following cir- | 0.0 to 0.0% Yes No A 368H B
cumstances: 10.0 '
e When torque loss is large
. due to motor bearing.
Mechanical Loss o When the torque loss in
the pump or fan is large.
The set mechanical loss will
compensate for torque.
Motor rated capacity | Sets the rated capacity of 0to 630
E2-11 the motor in units of kilo- No Q Q 36AH -
Mtr Rated Power watts 10000 kW
Motor wiring resis- o .
E2-12 | tance Sets the motor wiring resis- | 0.00 to 0.00% Yes A A 36BH 3
tance as a percentage. 1.00 e
Wiring Resistor




User Constant Tables

Name Control
Change
Constant Description Setting | Factory duringg Methods MEMOBUS | Reference
No. Digital Operator Range | Setting s Open- | o Register Page
. Operation | loop
Display Vector | Vector
Motor temperature OH
E2-13 level Sets the motor Atempera?ure 50 to 120°C No A A 36CH 3
overheat level in °C units. 200
Motor Temp OHLVL
Motor Thermistor Selects the presence/
selection absence of the motor ther-
E2-14 mistor. Oorl 0 No A A 36DH -
Motor Thermistor 0: Absent
1: Present
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& PLC Constants: F

The following settings are made with the PLC constants (F constants): PLC functions.

EPLC: F8

User constants for PLC are shown in the following table.

Name Control
Change
Constant Description Setting | Factory durin% Methods | \iemoBus | Reference
No. Digital Operator Range | Setting s Open- Flux Register Page
. Operation | loop
Display Veator | Vector
Control response 1 Selects the item to be set as
selection control response 1 to the
F8-06 PLC from the relevant Ul 11099 ? No A A 405H a
ControlResponse 1 constants.
Control response 2 Selects the item to be set as
selection control response 2 to the
F8-07 PLC from the relevant Ul 1099 % No A A 406H -
ControlResponse2 constants.
Control response 3 Selects the item to be set as
selection control response 3 to the
F8-08 PLC from the relevant U1 1to 99 43 No A A 407H -
ControlResponse3 constants.
Control response 4 Selects the item to be set as
selection control response 4 to the
F8-09 PLC from the relevant Ul 11099 4 No A A 408H B
ControlResponse4 constants.
Torque reference Enables or disables torque
(torque limit) selection | references (torque limits)
F8-10 from the PLC. Oorl 0 No A A 409H -
Torq Ref/Lmt Sel 0: Disabled
1: Enabled
External- Enables or disables exter-
magnetic-flux nal magnetic flux reference
F8-11 reference selection from the PLC. Oorl 0 No No A 40AH -
0: Disabled
Ext—Mag—ﬂux Sel 1: Enabled
ASR proportional gain | Enables or disables ASR
selection proportional gain from the
F8-12 PLC. Oorl 0 No No A 40BH -
ASR P Gain Sel 0: Disabled
1: Enabled
Torque limit selection | Enables or disables power
F8-13 (FWD) torql.le limits from the PLC. 0orl 1 No A A 40CH 3
0: Disabled
Torque limit Sel 1: Enabled
Torque limit selection | Enables or disables regener-
(REV) ation torque limits from the
F8-14 PLC. Oorl 1 No A A 40DH -
Torque limit Sel 0: Disabled
1: Enabled
Speed limit bias selec- | Enables or disables speed
F$-15 tion 11m1t- bias from the PLC. Oorl | No No A 40EH 3
. 0: Disabled
Speed limit Sel 1: Enabled




User Constant Tables

€ Terminal Function Constants: H
The following settings are made with the terminal function constants (H constants): Settings for external ter-
minal functions.

Do not change the settings carelessly because the external terminal functions are processed by the internal
PLC.

Confirm the actual external terminal numbers by checking the elementary wiring diagram. In some cases, the
external terminal numbers are customized for each Inverter.

The name of the input-and-output terminal in the following constant tables corresponds as follows with the
signal name of the control board (modulator board).

Names in Constant Tables | Signal Names of Control Board*
Digital Input S1 to S20 DI 0toDI 19
Digital Output DO1 to DO8 DO _0toDO_7
Analog Input All to Al4 Al Oto Al 3
Analog Output AOL1 to AO3 AO 0to AO_3

* Refer to Fig. 2.1 Standard Wiring.

EMulti-function Contact Inputs: H1

User constants for multi-function contact inputs are shown in the following tables.

Control
Change
Setting | Factory 9 Methods

Constant during
- R Setti Open-
No. Digital Operator ange | Setting Operation | loop Flux

Display Vector | Vector

Name
MEMOBUS | Reference
Register Page

Description

Terminal S3 function

selection Multi-function contact input
(multi-function input) (S3)

Terminal S3 Sel

H1-03 0 to 8F F No A A 422H -

Terminal S4 function
selection Multi-function contactinput
(multi-function input) (S4)

Terminal S4 Sel

H1-04 0 to 8F F No A A 423H -

Terminal S5 function
selection Multi-function contactinput
(multi-function input) (S5)

Terminal S5 Sel

H1-05 0 to 8F F No A A 424H -

Terminal S6 function
selection Multi-function contactinput
(multi-function input) (S6)

Terminal S6 Sel

H1-06 0 to 8F F No A A 425H -

Terminal S7 function
selection Multi-function contact input
(multi-function input) (S7)

Terminal S7 Sel

H1-07 0 to 8F F No A A 426H -

Terminal S8 function
selection Multi-function contactinput
(multi-function input) (S8)

Terminal S8 Sel

H1-08 0 to 8F F No A A 427H -
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Name

Control

Change
Constant Description Setting | Factory duringg Methods MEMOBUS | Reference
No. Digita| Operator p Range | Setting : Open- Flux Register Page
' Operation | loop Vect
Display Vector | V"

Terminal S9 function
selection Multi-function contactinput

H1-09 (multi-function input) (Sg) 0 to 8F F No A A 428H —
Terminal S9 Sel
Terminal S10 function
selection Multi-function contactinput

H1-10 (multi-function input) (SlO) 0 to 8F F No A A 429H -
Terminal S10 Sel
Terminal S11 function
selection Multi-function contactinput

HI-11 (multi-function input) (S 1 1) 0 to 8F F No A A 42AH -
Terminal S11 Sel
Terminal S12 function
selection Multi-function contactinput

HI1-12 (multi-function input) (S 1 2) 0 to 8F F No A A 42BH —
Terminal S12 Sel
Terminal S13 function
selection Multi-function contact input

H1-13 (multi-function input) (S 1 3) 0 to 8F F No A A 42CH —
Terminal S13 Sel
Terminal S14 function
selection Multi-function contactinput

HI1-14 (multi-function input) (S 14) 0 to 8F F No A A 42DH -
Terminal S14 Sel
Terminal S15 function
selection Multi-function contactinput

H1-15 (multi-function input) (SlS) 0 to 8F F No A A 42EH -
Terminal S15 Sel
Terminal S16 function
selection Multi-function contact input

H1-16 (multi-function input) (816) 0 to 8F F No A A 42FH -
Terminal S16 Sel




User Constant Tables

Multi-function Contact Input Functions

Control Methods
Setting . Open- Reference
Value Function loop Flux Page
Vector
Vector
0 3-wire sequences Yes Yes 3
(On: Reverse Run Command) (Note) Common for terminal S1 (Run) and terminal S2 (Stop)
1 Local/Remote selection (On: Digital Operator, Off: other than Digital Operator) Yes Yes 6-47
2 PLC/Inverter selection (On: PLC) Yes Yes -
Multi-step speed reference 1
3 When the multi-function analog input function selection (H3-09) is set to the auxiliary speed Yes Yes B
(frequency) reference (0), this function is used in common with the master/auxiliary speed
switch.
4 Multi-step speed reference 2 Yes Yes -
5 Multi-step speed reference 3 Yes Yes -
6 Jog speed (frequency) selection (higher priority than multi-step speed reference) Yes Yes -
7 Acceleration/deceleration time selection 1 Yes Yes 6-11
8 Baseblock command NO (NO contact) (On: Baseblock) Yes Yes 6-48
9 Baseblock command NC (NC contact) (Off: Baseblock) Yes Yes 6-48
Acceleration/deceleration on hold (On: Acceleration/deceleration stopped, speed (frequency)
A Yes Yes -
on hold)
B Inverter overheat advance notice OH2 (On: OH2 displayed) Yes Yes -
C Multi-function analog input selection (On: Enabled) Yes Yes -
E Speed control integral reset (On: Integral control disabled) No Yes -
F Not used”! Yes Yes -
10 Up command (On: Up command) (Always set with the down command.) Yes Yes 6-49
11 Down command (On: Down command) (Always set with the up command.) Yes Yes 6-49
12 FJOG command [On: Forward run at jog speed (frequency) d1-17] Yes Yes 6-51 S)
13 RJOG command [On: Reverse run at jog speed (frequency) d1-17] Yes Yes 6-51 s
14 Fault reset (On: Fault reset) Yes Yes -
1A Acceleration/deceleration time 2 Yes Yes 6-11
1B Constants write enable (On: Constants write enabled, Off: Constants write disabled) Yes Yes 6-59
IE Analog speed (frequency) reference sample/hold Yes Yes 3
(Sampling at the leading edge of the on signal and holding the value)
1F Speed (frequency) reference terminal AI1/AI2 selection (On: Al2) Yes Yes -
External fault (Desired settings possible)
20 to 2F | Input mode: NO contact/NC contact, Detection mode: Normal/during operation, Stopping Yes Yes 6-52
method: Deceleration to stop/coast to stop/emergency stop/continues running
60 DC injection braking command (On: Performs DC injection braking) Yes Yes 6-9
External speed search command 1 (On: Speed search)
61 (Search from maximum output frequency for current detection type) Yes No 6-42
External speed search command 2 (On: Speed search)
62 (Search from speed (frequency) reference for current detection type) Yes No 6-42
6F Emergency stop (NO contact) (On: Coast to a stop) Yes Yes 6-9
70 Emergency stop (NC contact) (Off: Coast to a stop) Yes Yes 6-9
71 Speed/torque control change (On: Torque control) No Yes 6-68
Speed control (ASR) proportional gain switch
7 (On: C5-03, Off: Gain determined by C5-01 and C5-03) No Yes 6-68
0 Synchronous transfer command for synchronous transfer from the Inverter to a commercial
80 R Yes No 6-80
power supply. (On: transfer command from Inverter to commercial power supply)
) Synchronous transfer command for synchronous transfer from a commercial power supply to Yes No 6-80
81 the Inverter. (On: transfer command from commercial power supply to Inverter)
82"2 Breaker closed signal of the commercial power supply [On: closed signal (answerback)] Yes No 6-80
83*2 Breaker closed signal of the Inverter secondary side [On: closed signal (answerback)] Yes No 6-80

* 1. Set to F when multi-function contact input is used for the built-in PLC or not used as multi-function contact input. The factory settings of all multi-func-
tion contact inputs are F. Input the signals shown in Fig. 2.1 to each input terminal. The input signals are processed by the built-in PLC.

* 2. This setting is applicable for FSDrive-MV 1S with software version S0108 or later.
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B Multi-function Contact Outputs: H2

User constants for multi-function outputs are shown in the following tables.

Name Control
Change
Constant Description Setting | Factory during Methods MEMOBUS | Reference
No. Digital Operator P Range | Setting g Open- Flux Register Page
s Operation | loop Vect
Display Vector | ¥e°tr
Terminal DO1 . .
H2-01 function selection Multi-function contact out- 0 to FF F No A A 440H _
put 1 (DO1)
DO1 Sel
Terminal DO2 func- . .
H2-02 tion selection Multi-function contact out- 0 to FF F No A A 4411 B
put 2 (DO2)
DO2 Sel
Terminal DO3 func- . .
1H2-03 tion selection Multi-function contact out- 0to FF F No A A 4401 _
put 3 (DO3)
DO3 Sel
Terminal DO4 func- ) .
H2-04 tion selection Multi-function contact out- 0to FF F No A A 43H _
put 4 (DO4)
DO4 Sel
Terminal DO5 func- . .
H2-05 tion selection Multi-function contact out- 0 to FF F No A A 4441 B
put 5 (DOS)
DOS5 Sel
Terminal DO6 . .
H2-06 function selection Multi-function contact out- 0to FF F No A A 4451 B
put 6 (DO6)
DO6 Select
Terminal DO7function ) )
H2-07 selection Multi-function contact out- 0 to FF F No A A 446H _
put 7 (DO7)
DO7 Select
Terminal DO8 . .
H2-08 function selection Multi-function contact out- 0 to FF F No A A 447H _
put 8 (DOS)
DO8 Select




User Constant Tables

Multi-function Contact Output Functions

Setti Control Methods
etling . Reference
Function Open-
Value Loop VFqu Page
ector
Vector
0 During run (On: Run Command is on or voltage is being output) Yes Yes 6-53
Zero-speed (On: During zero-speed control) Yes Yes 6-53
5 Frequency (speed) agree 1 (detection width L4-02) [On: Output frequency (or motor speed) = Yes Yes 6-29
Speed (frequency) reference (detection width L4-02)]
3 Desired frequency (speed) agree 1 [On: Output frequency (or motor speed) = £L.4-01 (detec- Yes Yes 6-29
tion width L4-02 ) and during frequency agree]
Frequency (FOUT) detection 1 [On: +L.4-01 > Output frequency (or motor speed) > —L4-01
4| (detection width L4-02)] Yes Yes 6-29
5 Frequency (FOUT) detection 2 [On: Output frequency (or motor speed) > +L4-01 or output Yes Yes 6-29
frequency (or motor speed) < —L4-01 (detection width L4-02)]
6 Inverter operation ready (READY) (On: Inverter ready) Ready: Normal status without error Yes Yes B
after initialization
During main circuit undervoltage (UV) detection [On: Main circuit power supply undervolt-
7 . Yes Yes -
age (UV) being detected]
8 During baseblock (On: during baseblock) Yes Yes -
9 Speed (frequency) reference selection (On: Digital Operator, Off: other than Digital Operator) Yes Yes -
A Run command selection status (On: Digital Operator, Off: other than Digital Operator) Yes Yes -
Overtorque/undertorque detection 1 NO (NO contact)
B (On: Overtorque/undertorque detection) Yes Yes 6-33
C Loss of speed (frequency) reference [Effective when L4-05 (operation selection when speed Yes Yes _
(frequency) reference is lost) is set to 1] [On: speed (frequency) reference lost]
E Fault detection (major fault) (On: Error other than CPF00 and CPF01 has occurred) Yes Yes -
F Not used”! Yes Yes -
10 Alarm detection (minor fault) (On: Alarm generated) Yes Yes -
11 Fault reset command active (On: Fault reset command active) Yes Yes - S
13 Frequency (speed) agree 2 (detection width L4-04) [On: Output frequency (or motor speed) = Yes Yes 6-29 I
Speed (frequency) reference (detection width L4-04)
Desired frequency (speed) agree 2 [On: Output frequency (or motor speed) = L4-03 (detection
14 . Yes Yes 6-29
width L4-04), and frequency agree]
Frequency (FOUT) detection 3
15 [On: Output frequency (or motor speed) < L4-03 (detection width L4-04)] Yes Yes 6-29
Frequency (FOUT) detection 4
16 [On: Output frequency (or motor speed) > L4-03 (detection width L4-04)] Yes Yes 6-29
Overtorque/undertorque detection 1 NC (NC contact)
17 (Off: Overtorque/undertorque detection) Yes Yes 6-33
Overtorque/undertorque detection 2 NO (NO contact)
18 (On: Overtorque/undertorque detection) Yes Yes 6-33
Overtorque/undertorque detection 2 NC (NC contact)
19 (Off: Overtorque/undertorque detection) Yes Yes 6-33
1A During reverse run (On: During reverse run) Yes Yes —
1B During baseblock 2 (Off: During baseblock) Yes Yes -
1D During regeneration (On: During regeneration) No Yes -
1E®3 During auto restart (On: During auto restart) Yes Yes 6-46
30 During torque limit (current control) (On: During torque limit) Yes Yes -
31 During speed (frequency) limit (On: During speed (frequency) limit) No Yes 6-54
3274 During speed limiter circuit operation (On: Speed limiter active) (except when stopped) No Yes 6-68
During run 2 (On: Frequency output, Off: Base block, DC injection braking, pre-excitation, 6-53
37 - Yes Yes
operation stop) 6-68
Breaker close command for commercial power supply
*2 _
40 (On: Close command, Off: Open command) Yes No 6-80
4172 Inverter secondary side breaker close command (On: Close command, Off: Open command) Yes No 6-80
* Completion of synchronous transfer to commercial power supply Yes No 6-80
42 (On: Synchronous transfer to commercial power supply completed)

* 1. Set to F when multi-function contact output is used for the built-in PLC or not used as multi-function contact output. The factory settings of all multi-
function contact outputs are F and the signals shown in Fig. 2.1 are output from the built-in PLC to each output terminal.
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* 2. This setting is applicable for FSDrive-MV 1S with software version S0108 or later.
* 3. This setting is applicable for FSDrive-MV 1S with software version S0110 or later.
* 4. This setting is applicable for FSDrive-MV 1S with software version S0112 or later.
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B Multi-function Analog Inputs: H3

User constants for analog inputs are shown in the following table.

User Constant Tables

Name Control
Change
Constant Description Setting | Factory during Methods | \iemoBuUS | Reference
No. Digital Operator P Range | Setting o t'g Olpe”' Flux Register Page
. eration 00
Display P Voo | Vector
Speed (frequency) ) .
reference signal level ISelelctsfthe m.pu; s1giqal
H3-01 | selection evel of terminal Al Oorl | 0 No A | A | 450H 6-16
(terminal AIl) 0: 0to 10V
1:-10Vto 10V
Term AIl Signal
Speed (frequency) Sets the input gain of termi-
reference input gain nal AIl.
(terminal AIl) Set the speed (frequency) 0.0 to
H3-02 when 10 V is input as a per- 1600 0 100.0% Yes A A 451H 6-16
) centage, taking the maxi- '
Term All Gain mum output frequency as
100%.
Speed (frequency) Sets the input bias of termi-
reference input bias nal AIl.
(terminal AIl) Set the speed (frequency) -100.0
H3-03 when 0 V is input as a per- to 0.0% Yes A A 452H 6-16
. centage, taking the maxi- 100.0
Term All Bias mum output frequency as
100%.
Signal level selection | Selects the input signal
(terminal AI2) level of terminal AI2. 6-16
H3-04 . 0: 010 10V Oorl 0 No A A 453H 6-67
Term AI2 Slgnal 1:-10Vto 10V
AI2 function selection | Sets the multi-function ana- 6-16
H3-05 log input function for termi- | 0 to 1F F No A A 454H 6-67
Term AI2 Sel nal AI2. -
Input gain Sets the input gain of termi-
(terminal AI2) nal AI2.
Set the reference value of 0.0 to o 6-16
H3-06 ) the function selected in H3- | 1000.0 100.0% Yes A A 4350 6-67
Term AI2 Gain 05 as a percentage, taking
the 10 V input as 100%.
Input bias Sets the input bias of termi-
(terminal AI2) nal AI2.
Set the reference value of -1000 6-16
- o -
H3-07 ) the function selected in H3- 1(;8 0 0.0% Yes A A 436H 6-67
Term AI2 Bias 05 as a percentage, taking ’
the 0 V input as 100%.
Signal level selection | Selects the input signal
(terminal AI3) level of terminal AI3. 6-16
H3-08 ' 0: 0 to 10V Oorl 0 No A A 457TH 6-67
Term AI3 Slgnal 1: -10V to 10V
Funct.ion selection Sets the multi-function ana- 6-16
H3-09 (terminal AI3) log input function for termi- | 0 to 1F F No A A 458H 6-67
Term AI3 Sel nal AI3.
Input gain Sets the input gain of termi-
(terminal AI3) nal AI3.
Set the reference value of 0.0to o 6-17
H3-10 ) the function selected in H3- | 1000.0 100.0% Yes A A 439H 6-67
Term AI3 Gain 09 as a percentage, taking
the 10 V input as 100%.
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Name

Control

Change
Constant Description Setting | Factory duringg Methods MEMOBUS | Reference
No. Digita| Operator Range | Setting S Open- Flux Register Page
. Operation | loop
Display Vector | Vector
Input bias Sets the input bias of termi-
(terminal AI3) nal AI3.
Set the reference value of -100.0 6-17
H3-11 . . to 0.0% Yes A A 45AH
. the function selected in H3- 100.0 6-67
Term AI3 Bias 09 as a percentage, taking ’
the 0 V input as 100%.
Signal level selection | Selects the input signal
(terminal Al4) level of terminal Al4. 6-17
H3-12 ' 0:0to 10V Oorl 0 No A A 45BH 6-67
Term Al4 Slgnal 1: -10V to 10V
Funct‘ion selection Sets the multi-function ana- 617
H3-13 (terminal Al4) log input function for termi- | 0 to 1F F No A A 45CH 6-63
Term Al4 Sel nal Al4.
Input gain Sets the input gain of termi-
(terminal Al4) nal Al4.
Set the reference value of 0.0 to o 6-17
H3-14 _ the function selected in H3- | 1000.0 | 10007 | Yes A A 45DH 6-68
Term Al4 Gain 13 as a percentage, taking
the 10 V input as 100%.
Input bias Sets the input bias of termi-
(terminal Al4) nal Al4.
Set the reference value of -100.0 6-17
H3-15 . . to 0.0% Yes A A 45EH
) the function selected in H3- 100.0 6-68
Term Al4 Bias 13 as a percentage, taking ’
the 0 V input as 100%.
Analog input filter Sets the primary delay filter
time constant time constant in seconds for
the four analog input termi- | 0.00 to 6-17
H3-16 ' ' nals. 200 0.00 s No A A 45FH 6-68
Filter Avg Time Effective for noise control
etc.




User Constant Tables

Multi-function Analog Input Functions

Setti Control Methods
etting . Reference
Function Contents (100% Open-
Value ( 0) loop Flux Page
Vector
Vector
Auxili d (fi fi . .
0 ( (;13 );1 ;aer}s,estp::ly(fé:cll_l;;flocg)) relerence Maximum number of rotations Yes Yes -
1 Frequency gain Speed (frequency) reference terminal value Yes Yes -
2 Frequency bias Maximum number of rotations Yes Yes -
Accelerati leration ti i . Lo
5 cee efatlon/dece. cration time gamn Set acceleration and deceleration times Yes Yes -
(reduction coefficient)
6 DC injection braking current Inverter rated output current Yes No 6-9
7 Overtorque detection level Motor rated torque Yes Yes -
9 Output frequency lower limit level Maximum number of rotations Yes Yes -
A Jump frequency Maximum number of rotations Yes Yes -
E'l Motor temperature input 450°C (note that 0% represents —50°C) Yes Yes -
F Not used"? - Yes Yes -
10 Positive torque limit Motor rated torque Yes Yes 6-69
11 Negative torque limit Motor rated torque Yes Yes 6-69
12 Regenerative torque limit Motor rated torque Yes Yes 6-69
13 Torque r.efe.rence at torque control/ Motor rated torque No Yes 6-69
Torque limit at speed control
14 Torque compensation Motor rated torque No Yes 6-69
15 Positive/negative torque limit Motor rated torque Yes Yes 6-69
(For H3-09 and H3-13) Analog input not 7
used
1F ( 305) Speed (i e Yes Yes 5
For H3-05) Speed (frequency) refer- . .
M ber of rotat -
ence aximum number of rotations .

* 1. This setting is applicable for FSDrive-MV 1S with software version S0112 or later.
* 2. Set to F when the multi-function analog input is used for the built-in PLC or not used as multi-function analog input.
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B Multi-function Analog Outputs: H4

User constants for multi-function analog outputs are shown in the following table.

Name Chanae Control
Constant Description Setting | Factory duringg Methods MEMOBUS | Reference
No. Digital Operator Range | Setting o ; Open- | o« Register Page
. peration | loop
Display Veator | Vector
AO1 Monitor output | Sets the number of monitor
selection items (U1-00) to be out-
(multi-function AO) put from terminal AO1.
H4-01 Refer to Monitor Constants: | 0 to 99 2 Yes A A 470H 6-55
U on page 5-64 to deter-
Term AOL Signal mine which constants are
available for analog output.
Output gain Sets the voltage level gain
(terminal AO1) of terminal AO1.
Set the multiplying factor of 0.00 to
H4-02 10 V for outputting 100% 3;0 00 1.00 Yes A A 471H 6-55
Term AO1 Gain output of the monitor item. '
The maximum output from
the terminal is 10 V.
Output bias Sets the voltage level bias
(terminal AO1) of terminal AO1.
Set the value as a percent- -100.0
H4-03 . to 0.0% Yes A A 472H 6-55
age, taking 10 V as 100%.
Term AOI Bias The maximum output from 100.0
the terminal is 10 V.
AO2 Monitor output | Sets the number of monitor
selection items (U1-00) to be out-
(multi-function AO) put from terminal AO2.
H4-04 Refer to Monitor Constants: | 0 to 99 3 Yes A A 473H 6-55
U on page 5-64 to deter-
Term AO2 Signal mine which constants are
available for analog output.
Output gain (terminal | Sets the voltage level gain
AO02) of terminal AO2.
Set the multiplying factor of 0.00 to
H4-05 10 V for outputting 100% 3'0 00 1.00 Yes A A 474H 6-55
Term AO2 Gain output of the monitor item. ’
The maximum output from
the terminal is 10 V.
Output bias Sets the voltage level bias
(terminal AO2) of terminal AO2.
Set the value as a percent- -100.0
H4-06 . to 0.0% Yes A A 475H 6-55
age, taking 10 V as 100%.
Term AO2 Bias The maximum output from 100.0
the terminal is 10 V.
AO3 Monitor output | Sets the number of monitor
selection items (U1-010) to be out-
(multi-function AO) put from terminal AO3.
H4-07 Refer to Monitor Constants: | 0 or 99 5 Yes A A 476H 6-55
U on page 5-64 to deter-
Term AO3 Signal mine which constants are
available for analog output.
Output gain Sets the voltage level gain
(terminal AO3) of terminal AO3.Set the
multiplying factor of 10 V 0.00 to
H4-08 for outputting 100% output 3 0.00 1.00 Yes A A 477TH 6-55
Term AO3 Gain of the monitor item. '
The maximum output from
the terminal is 10 V.




User Constant Tables

Name Chande Control
Constant Description Setting | Factory duringg Methods | viemoBUS | Reference
No. Digital Operator Range | Setting 0 : Open- Flux Register Page
. peration | loop
Display Vector | Vector
Output bias Sets the voltage level bias
(terminal AO3) of terminal AO3.
Set the value as a percent- -100.0
H4-09 . to 0.0% Yes A A 478H 6-55
age, taking 10 V as 100%.
Term AO3 Bias The maximum output from 100.0
the terminal is 10 V.
AO4 Monitor output | Sets the number of monitor
selection items (U1-00) to be out-
(multi-function AO) put from terminal AO4.
H4-10 Refer to Monitor Constants: | 0 to 99 9 Yes A A 479H 6-56
U on page 5-64 to deter-
Term AO4 Signal mine which constants are
available for analog output.
Output gain Sets the voltage level gain
(terminal AO4) of terminal AO4.
Set the multiplying factor of 0.00to
H4-11 10 V for outputting 100% 3'0 00 1.00 Yes A A 47AH 6-56
Term AO4 Gain output of the monitor item. '
The maximum output from
the terminal is 10 V.
Output bias Sets the voltage level bias
(terminal AO4) of terminal AO4.
Set the value as a percent- -100.0
H4-12 . to 0.0% Yes A A 47BH 6-56
age, taking 10 V as 100%.
Term AO4 Bias The maximum output from 100.0
the terminal is 10 V.
Analog output signal | Sets the signal level of four
H4-13 | lovel selection agf‘i)ofoofltg“\t; ' Oorl | 1 No A A 47CH 6-56
Signal Select 1:-10to +10 V
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BPG Setup: H7

User constants for PG setup are shown in the following table. (Used in the control mode using the PG)

Name Chande Control
Constant Description Setting | Factory duringg Methods MEMOBUS | Reference
No. Digital Operator Range | Setting 0 N Open- Flux Register Page
. peration | loop
Display Veator | Vector
PG constant Sets the number of PG
(pulse generator or encoder)
pulses. 0 to "
H7-01 PG Pulses/Rev Set the number of pulses per | 8192 600™! No No Q 4A0H 6-62
motor revolution without
multiplying.
Operation selection at | Sets the stopping method
PG disconnection when PG disconnection
detection (PGO) is detected.
0: Decelerate to stop
1: Coast to stop
2: Emergency stop
3: Continue operation
H7-02 Do not select any value 0to3 1 No No A 4A1H 6-62
other than 1 (coast to stop)
PG Fdbk Loss Sel In the case of a differential
input, this setting is disre-
garded. PG disconnection
detection by the circuit
operates and the motor
coasts to stop.
Operation selection at | Sets the stopping method
excessive speed devia- | when an excessive speed
tion deviation (DEV) is
H7-04 detected. 0to3 | 3 No No | A | 4a3H 6-62
0: Decelerate to stop
PG Deviation Sel 1: Coast to stop
2: Emergency stop
3: Continue operation
PG rotation direction | Sets the rotation direction of
the PG.
H7-05 0: Phase A leads with Oorl | 1" No No | A | 4a4n 6-62
PG Rotation Sel forward run command.
1: Phase A leads with
reverse Run Command.
Overspeed detection | Sets the overspeed detection
H7-08 |level method. Ot 1 1159 No No | A | 4A7H 6-62
When frequencies beyond 120
PG Overspd Level the level set in H7-08 (set as
Overspeed detection | percentage, taking the
delay time maximum output frequency
as 100%) continue for the 0.0 to 1
H7-09 time set in H7-09 (detection | 2.0 0.0s No No A 4ASH 6-62
PG Overspd Time time: seconds), an over-
speed is detected.




User Constant Tables

Name Chande Control
Constant Description Setting | Factory duringg Methods MEMOBUS | Reference
No. Digital Operator Range | Setting 0 : Open- Flux Register Page
. peration | loop
Display Vector | Vector
Excessive speed Sets the speed deviation
deviation detection detection method.
H7-10 level When speed deviations 0to50 [ 10% No No A 4A9H 6-63
) beyond the level set in H7-
PG Deviate Level 10 (set as a percentage, tak-
Excessive speed ing the maximum output
deviation detection frequency as 100%) con-
delay time tinue for the time set in H7-
11 (detection time: sec-
onds), an excessive speed 0 to
H7-11 deviation is detected. 10.0 05s No No A 4AAH 6-63
PG Deviate Time Speed deviation is the dif-
ference between actual
motor speed and the refer-
ence speed.
PG disconnection Sets the PG disconnection
detection delay time detection time in seconds.
In the case of a differential
input, this setting is disre- 0.0 to
H7-14 garded. PG disconnection 10.0 30s No No A 4ADH 6-63
PGO Detect Time detection by the circuit
operates and the motor
coasts to stop.
PG channel selection | Selects the input channel
depending on the PG speci-
fications.
H7-26"2 0: CHI1 (differential, A~/B- | Oor 1 0 No No A 4B9H -
PG Channel Sel phase input)
1: CH2 (complementary,
A-/B-phase input)
* 1. The factory setting will change when the control method is changed.
* 2. This setting is applicable for FSDrive-M V1S with software version SO111 or later.
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& Protection Function Constants: L

The following settings are made with the protection function constants (L constants): Motor overload protec-
tion function, power loss ridethrough function, stall prevention function, frequency detection, overtorque/

undertorque detection, torque limits, and hardware protection.

BMotor Overload Protection: L1

User constants for motor protection functions are shown in the following table.

Name Control
Change
Constant Description Setting | Factory duringg Methods MEMOBUS | Reference
No. Digital Operator Range | Setting : Open- | o = | Register Page
. Operation | loop Vector
Display Vector
Motor protection Sets whether the motor
selection overload protection func-
L1-01 tion is enabled or disabled Oor 1 | No A A AEOH 635
at electronic thermal relay.
MOL Fault Select 0: Disabled
1: Enabled
Motor protection time | Sets protection time when
constant overload of the motor over-
load detection level (L1-07)
is applied to the load status
L1-02 that was lower than thf: 1.0to 60.0's No A A AEIH 635
) motor overload detection 300.0
MOL Time Const start level (L1-06).
Set a value appropriate for
the overload capacity of the
motor.
Selection of operation | Sets the stopping method
when motor overload | when motor overload is
is detected detected.
L1-04 0: Decelerate to stop 0to3 1 No A A 4E3H 6-35
1: Coast to stop
MOL Select 2: Emergency stop
3: Continue operation
Motor overload Sets the motor overload
detection start level detection start level as a
percentage, taking the 20 to
L1-06 motor rated current as 300 110% No A A 4ESH 6-35
OL1 Start Level 100%.
The set value must be
smaller than L1-07.
Motor overload Sets the motor overload
detection level detection level as a percent-
) age, taking the motor rated 30 to N !
L1-07 current as 100%. 300 150% No A A 4E6H 6-35
OL1 Level The set value must be big-
ger than L1-06.




EPower Loss Ridethrough: L2

User constants for power loss ridethroughs are shown in the following table.

User Constant Tables

Constant
No.

Name

Digital Operator
Display

Description

Setting
Range

Factory
Setting

Change
during
Operation

Control
Methods

MEMOBUS | Reference

Open-
loop
Vector

Flux
Vector

Register Page

L2-01

Selection of operation
at momentary power
loss detection

PwrL Selection

Selects the operation when a
momentary power loss
occurs.
0: Disabled
[main circuit
undervoltage (IUV)
detection]
: Enabled
[Restarted when the
main circuit power
returns within the time
set for L2-02. When L2-
02 is exceeded, main
circuit undervoltage
(IUV) is detected.]
A backup of the control
power supply is necessary
for momentary power loss
compensation.

—_

Oorl

4FO0H 6-38

L2-02

Momentary power loss
ridethru time

PwrL Ridethru t

Sets the ridethrough time in
seconds when L2-01 is set to
1.

0.0 to
10.0

2.0s

4F1H 6-38

L2-03

Min. baseblock time

PwrL Baseblock t

Sets the minimum baseblock
time in seconds at recovery
after momentary power loss
or Inverter stop. The
Inverter will not accept Run
Commands for the set
period of time and maintains
the baseblock state.

When a drive overcurrent
(IOC) or Power Cell fault
(CFA) occurs at the start of
DC injection braking,
increase the set values.

0.1to
5.0

2.0s

6-38

4F2H 6-42

L2-04

Voltage recovery time

PwrL V/F Ramp t

Sets the time required to
return the Inverter output
voltage to normal voltage at
the completion of a speed
search, in seconds.

Sets the time required to
recover from 0 V to the
maximum voltage.

When a drive overcurrent
(IOC) or Power Cell fault
(CFA) occurs during voltage
recovery or after recovery,
increase the set values.

0.0 to
10.0

3.0s

6-38

4F3H 6-42

L2-06

KEB operation
selection

KEB SEL

Enables or disables the KEB
functions.

0: Disabled

1: Enabled

Oorl

No

No

4F5H -

L2-07

KEB operation time

KEB Time

Sets the compensation time

in seconds when KEB oper-
ation selection (L2-06) is set
to 1.

0.0 to
1.0

0.3s

4F6H -

L2-08

KEB torque limit
integration time

KEB Tlmt Time

Sets the torque limit integra-
tion time for KEB operation
in milliseconds.

5to
1000

30 ms

4F7H -
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Name

Control

Change
Constant Description Setting | Factory duringg Methods MEMOBUS | Reference
No. Digital Operator P Range | Setting Oporation Cl)gsg- Flux | Register Page
Display Vector | Vector
KEB AFR gai i
L.2-09 gain 4 Sets th.e AFR gain for KEB | 0.00 to 200 No A No AFSH 3
KEB K AFR Gain operation. 10.00




User Constant Tables

mStall Prevention: L3

User constants for the stall prevention function are shown in the following table.

Name Control
Change
Constant Setting | Factory 9 Methods

— ipti ; durin
No. Digital Operator Description Range | Setting 9 [ Open-
. Operation | loop
Display Vector | Vector

MEMOBUS | Reference
Flux Register Page

Stall prevention Sets whether the stall pre-
vention during acceleration
function is enabled or dis-
abled.
0: Disabled (Acceleration
as set. With a heavy
load, the motor may
stall.)

: Enabled (Acceleration

stopped when L3-02

L3-01 level is exceeded. 0to2 0 No A No 520H 6-13

Acceleration starts again

StallP Accel Sel when the current level is
recovered.)

2: Optimum adjustment
(Using the L3-02 level
as the reference,
acceleration is
automatically adjusted.
Set acceleration time is
disregarded.)

selection during
acceleration

—_

Stall prevention level | This setting is valid when
during acceleration L3-0lissetto I or 2.

Set as a percentage, taking
the Inverter rated output 5

0,
L3-02 current as 100%. 010 115004 No A | No S21H 6-13

Usually setting is not neces- | 200 I
StallP Accel Lvl sary. Reduce the set value if
the motor stalls when oper-
ated with the factory set-
tings.

Stall prevention limit | Sets the lower limit for stall
during acceleration prevention during accelera-
tion, as a percentage taking
the Inverter rated output
L3-03 current as 100%, when
StallP CHP Lvl operation is in the fre-
quency range above E1-06.
Usually setting is not neces-
sary.

Excessive decelera- 0: Disabled [Decelerates
tion prevention selec- according to the settings.
tion Power Cell DC bus bar
overvoltage (OVR
VOLT) may occur when
deceleration time is
L3-04"2 short.] Oor1 1 No A A 523H 6-15
1: Enabled (Stops decelera-
OverDecelP Sel tion when the DC bus
bar voltage exceeds 1045
V. Restarts deceleration
when the voltage is
restored.)

0to

100 100%"! No A No 522H 6-13

*

. The factory setting will change when the control method is changed.
* 2. This setting is applicable for FSDrive-MV 1S with software version S0112 or later.
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EFrequency Detection: L4

User constants for the frequency detection function are shown in the following table.

Constant
No.

Name

Digital Operator
Display

Description

Setting
Range

Factory
Setting

Change
during
Operation

Control
Methods

Open-
loop
Vector

Flux
Vector

MEMOBUS
Register

Reference
Page

L4-01

Frequency detection
level

Spd Agree Level

Valid when the following
items are set for a multi-
function contact output.
“Desired frequency (speed)
agree 17

“Frequency (FOUT)
detection 17

“Frequency (FOUT)
detection 2”

Set the frequency to be
detected as a percentage.

0.0 to
100.0

0.0%

530H

L4-02

Frequency detection
width

Spd Agree Width

Valid when the following
items are set for a multi-
function contact output.
“Frequency (speed)

agree 17

“Desired frequency (speed)
agree 1”

“Frequency (FOUT)
detection 1”

“Frequency (FOUT)
detection 2”

Set the frequency detection
width as a percentage.

0.0 to
100.0

2.0%

531H

6-28

L4-03

Frequency detection
level (+/-)

Spd Agree Lvl+-

Valid when the following
items are set for a multi-
function contact output.
“Desired frequency (speed)
agree 27

“Frequency (FOUT)
detection 3”

“Frequency (FOUT)
detection 4”

Set the frequency detection
width as a percentage.

-100.0
to
100.0

0.0%

532H

L4-04

Frequency detection
width (+/-)

Spd Agree Width+-

Valid when the following
items are set for a multi-
function contact output.
“Frequency (speed)

agree 2”

“Desired frequency (speed)
agree 2”

“Frequency (FOUT)
detection 3”

“Frequency (FOUT)
detection 4”

Set the frequency detection
width as a percentage.

0.0 to
100.0

2.0%

533H

6-28




User Constant Tables

Name Control
Change
Constant Description Setting | Factory duringg Methods MEMOBUS | Reference
No. Digital Operator Range | Setting : Open- Flux Register Page
. Operation | loop
Display Vector | Vector
Operation selection Sets the operation when the
when speed (fre- speed (frequency) refer-
quency) reference is ence is lost.
lost 0: Stop [Operation follows
the speed (frequency)
reference. ]
1: Operation at 80% speed
continues. (At 80% of
L4- 1 A A 4H -
05 the speed before the 0or 0 No 33
frequency reference was
Ref Loss Sel lost)
Lost frequency reference:
Reference voltage drops
over 90% in 400 ms.
This setting is valid when
b1-01 is setto 1.
HAuto Restart: L5
User constants for the auto restart function are shown in the following table.
(Applicable software versions: S0109 or later)
Name Control
Change
Constant Description Setting | Factory duringg Methods MEMOBUS | Reference
No. Digital Operator Range | Setting : Open- | oy Register Page
. Operation | loop
Display Veotor | Vector
Number of auto restart | Sets the number of auto S
attempts restart attempts. I
Automatically restarts after
L5-01 Oto5 0 No A A 540H 6-46
a fault and conducts a speed
Num of Restarts search from the run fre-
quency.
Auto restart operation | Sets whether a fault contact
selection output is activated during
auto restart.
L5-02 0: Not output (Fault Oorl 0 No A A 541H 6-46
Restart Sel contact is not activated.)
1: Output (Fault contact is
activated.)
Auto restart duration | Sets the maximum duration
time time for fault resetting oper-
ation during auto restart. 0.01 to
L5-03 Protective operation is acti- l. 3.00 0.05 No A A 542H 6-46
Max Restart Time vated if the fault is not '
cleared even when the set
time has elapsed.
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mOvertorque/Undertorque Detection: L6

User constants for the overtorque/undertorque detection function are shown in the following table.

Constant
No.

Name

Digital Operator
Display

Description

Setting
Range

Factory
Setting

Change
during
Operation

Control
Methods

Open-
loop
Vector

Flux
Vector

MEMOBUS
Register

Reference
Page

L6-01

Overtorque/
Undertorque detection
operation selection 1

Torq Det 1 Sel

Sets the operation when
overtorque or undertorque
is detected.

0:

1:

Overtorque/undertorque
detection disabled
Overtorque detection
only with speed agree-
ment, operation
continues after detec-
tion (alarm).

: Overtorque detected

continuously during
operation, operation
continues after detec-
tion (alarm).

: Overtorque detection

only with speed agree-
ment, output stopped
upon detection
(protected operation).

: Overtorque detected

continuously during
operation, output
stopped upon detection
(protected operation).

: Undertorque detection

only with speed agree-
ment, operation
continues after detec-
tion (alarm).

: Undertorque detected

continuously during
operation, operation
continues after detec-
tion (alarm).

: Undertorque detection

only with speed agree-
ment, output stopped
upon detection
(protected operation).

: Undertorque detected

continuously during
operation, output
stopped upon detection
(protected operation).

Output when Overtorque/
undertorque detection 1 NO
or Overtorque/undertorque
detection 1 NC is selected
for the multi-function con-
tact output.

0to8

550H

L6-02

Overtorque/
Undertorque detection
level 1

Torq Det 1 Lvl

Sets the overtorque/under-
torque detection level.

Set the value as a percent-
age, taking the motor rated
torque as 100%

0to
300

150%

551H




User Constant Tables

Constant
No.

Name

Digital Operator
Display

Description

Setting
Range

Factory
Setting

Change
during
Operation

Control
Methods

MEMOBUS | Reference

Open-
loop
Vector

Flux
Vector

Register Page

L6-03

Overtorque/
Undertorque detection
time 1

Torq Det 1 Time

Sets the overtorque/under-
torque detection time in sec-
onds.

0.0 to
10.0

0.1s

No

552H 6-32

L6-04

Overtorque/Under-
torque detection oper-
ation selection 2

Torq Det 2 Sel

Sets the operation when
overtorque or undertorque
is detected.

0: Overtorque/undertorque
detection disabled

1: Overtorque detection
only with speed agree-
ment, operation
continues after detec-
tion (alarm).

2: Overtorque detected
continuously during
operation, operation
continues after detec-
tion (alarm).

3: Overtorque detection
only with speed agree-
ment, output stopped
upon detection
(protected operation).

4: Overtorque detected
continuously during
operation, output
stopped upon detection
(protected operation).

5: Undertorque detection
only with speed agree-
ment, operation
continues after detec-
tion (alarm).

6: Undertorque detected
continuously during
operation, operation
continues after detec-
tion (alarm).

7: Undertorque detection
only with speed agree-
ment, output stopped
upon detection
(protected operation).

8: Undertorque detected
continuously during
operation, output
stopped upon detection
(protected operation).

Output when Overtorque/
undertorque detection 2 NO
or Overtorque/undertorque
detection 2 NC is selected
for the multi-function con-
tact output.

0to8

553H 6-32

L6-05

Overtorque/Under-
torque detection level
2

Torq Det 2 Lvl

Sets the overtorque/under-
torque detection level.

Set the value as a percent-
age, taking the motor rated
torque as 100%.

0to
300

150%

No

554H 6-32

L6-06

Overtorque/Under-
torque detection time 2

Torq Det 2 Time

Sets the overtorque/under-
torque detection time in sec-
onds.

0.0 to
10.0

0.1s

555H 6-32
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ETorque Limits: L7

User constants for torque limits are shown in the following table.

Control
Name Change | \ethods MEMO.
Constant — - Setting | Factory | during " | Reference
No. Digital Description Range | Setting | Opera. | Open- BUS Page
p Flux | Register
Operator . loop
Displ tion Vector Vector
isplay

Forward drive

torque limit 0to
L7-01 100% No A A 560H 6-27

Torq Limit 300

Fwd Sets the torque limit value as a percentage,

- taking the motor rated torque as 100%.
Reverse drive . . .
. Individual setting for four quadrants is pos-

torque limit . 0to
L7-02 sible. 100% | No A A | 561H | 627

Torq Limit 300

Output torque
Rev "
Positive torque
Forward L7-0
regenerative Lr-od
g L. Regenerative Motor 0.0 to

L7-03 torque limit state speed 160 0 0.5% No A A 562H 6-27

Torq Lmt Fwd Reverse g:?:nera“ve Forward .

Rgn L7-03

L7-02

Reverse Negative torque

regenerative 0.0
L7-04 | torque limit oo | 0% | Ne A | A | 5630 | 627

Torq Lmt Rev .

Rgn




EHardware Protection 1: L8

User constants for hardware protectionl functions are shown in the following table.

User Constant Tables

Constant
No.

Name

Digital Operator

Display

Description

Setting
Range

Factory
Setting

Change
during
Operation

Control
Methods

MEMOBUS

Open-
loop
Vector

Flux
Vector

Register

Reference
Page

L8-07

Output open-phase
protection selection

Ph Loss Out Sel

Sets whether the output
open-phase protection func-
tion is enabled or disabled.
0: Disabled
1: Enabled
(Detect open phase in
one phase only)
2: Enabled
(Detect open phase in
two or more phases)
When applied motor capac-
ity is small in relation to
Inverter capacity, output
open-phase may be detected
inadvertently or open-phase
may not be detected. In this
case, set to 0.

Oto2

No

576H

L8-08

Output open-phase
detection level

Ph Loss Out Lvl

e When L8-07 =1:
Any of phases U, V and
W, with output current >
5% and output frequency
>1.0Hz
e When L8-07 =2:
All phases U, V and W,
with output frequency >
1.0 Hz
When the output current of
the above mentioned phases
is less than the value set in
L8-08 for 500 ms or more,
output open-phase is
detected.
An UP/DOWN counter is
used to count 500 ms.

0.0 to
20.0

3.0%

577TH

L8-14*

Inverter protection
function selection

Inverter OL Sel

Enables or disables the
Inverter protection function
by using an electronic ther-
mal relay.
Do not change from the fac-
tory setting.

0: Disabled

1: Enabled

Oorl

57DH

L8-19

Soft CLA selection

Soft CLA Sel

Sets whether the software
CLA (software current
limit) is enabled or dis-
abled.
0: Disabled
(Gain is set to 0)
1: Enabled

Oorl

No

582H

* This setting is applicable for FSDrive-M V1S with software version S0107 or later.
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BHardware Protection 2: L9

User constants for hardware protection 2 functions are shown in the following table.

Name Chanae Control
Constant Description Setting | Factory durin% Methods MEMOBUS | Reference
No. Digital Operator Range | Setting o ; Open- | £« Register Page
. peration | loop
Display Veator | Vector
Main circuit power Sets the main circuit power
supply voltage setting | supply voltage (transformer
X primary side). 2500to X 4-7
L9-01™! This setting is used as a ref- | 3800*> 3300 V4 No A A SAOH 7-3
Main Input Volt erence value in protection
functions.
Selection of operation | Selects the operation when
when input overvolt- | input overvoltage (IOV) is
age is detected detected.
0: Detection disabled
L9-02*2 1: Coast to stop [fault 0to?2 1 No A A 5AIH -
detection (major fault)]
IOV Select . .
2: Continue operation
[alarm detection (minor
fault)]
Input overvoltage Sets the time before detect-
detection time ing the input overvoltage
(I0V) in 0.01-seconds
units.
The input overvoltage 0.00 to
1L9-03"2 (I0V) is detected when the 2 00 0.05s No A A 5A2H —
IOV Time main circuit power supply ’
voltage exceeds 120%, tak-
ing the main circuit input
voltage (L9-01) as 100%,
for the time set for L9-03.
Output overvoltage Set the output overvoltage
detection level (OOV) detection level in 110.0
L9-06 0.1% units, taking the maxi- to 120% No A A S5A5H -
OUTPUT OV Lvl mum motor voltage (E1-05) | 200.0
as 100%.
Output overvoltage Sets the time before detect-
detection time ing the output overvoltage
(OOV) in 0.01-seconds
units. 0
L9-07 The output overvoltage to 1.00s No A A SA6H -
. 10.00
OV Time (OOV) is detected when the
output voltage exceeds the
value set for L9-06 for the
time set for L9-07.
Control power supply | Sets whether the control
fault detection (major | power supply fault (CUV)
fault) selection detection is enabled or dis-
L9-14 Oorl 0 No A A SADH —
abled.
CUV Det Sel 0: Disabled
1: Enabled
Selection of operation | Selects the operation when
when ground fault is | an output ground fault
detected on output side | (OGF) is detected by the
output zero-phase voltage
detection function.
1L9-20 0: Detection disabled 0to2 1 No A A 5B3H -
1: Coast to stop [fault
OGF Select detection (major fault)]
2: Continue operation
[alarm detection (minor
fault)]




User Constant Tables

Name Chanae Control
Constant Description Setting | Factory duringg Methods MEMOBUS | Reference
No. Digital Operator Range Setting 0 : Open- Flux Register Page
. peration | loop
Display Vector | Vector

Output ground fault Sets the output ground fault

detection level (OGF) detection level in
output zero-phase voltage

L9-21 det-ection in units of 0.1%, 0.0 to 5.0% No A A SB4H B

taking the voltage class as 100.0
(Voltage class, 3-kV class:
3300V, 6-kV class: 6600V)

Output ground fault Sets the output ground fault

detection time (OGF) detection time in
output zero-phase voltage
detection in units of 0.001
seconds. 0.001

L9-22 The output ground fault to 0.200 s No A A SB5SH -

OGF Time (OGF) is detected when the | 2.000
output zero-phase voltage
detection value exceeds the
level set in L9-21 for the
time set in L9-22 or longer.

* 1. This setting is applicable for FSDrive-MV 1S with software version S0108 or later.

* 2. This setting is applicable for FSDrive-MV 1S with software version S0104 or later.
* 3. The setting range depends on the transformer primary side input voltage (Y 1-26) setting. (This setting is applicable for FSDrive-MV 1S with software
version S0108 or later.)

* 4. The factory setting depends on the Inverter capacity.
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@ Special Adjustments: N

The following settings are made with the special adjustments constants (N constants): Speed feedback detec-
tion, synchronous transfer with commercial power supply, and factory setting 1.

ESpeed Feedback Detection Control (AFR): n2

User constants for speed feedback detection control functions are shown in the following table.

Name Chanae Control
Constant Description Setting | Factory duringg Methods MEMOBUS | Reference
No. Digital Operator Range | Setting o : Open- Flux Register Page
. peration | loop
Display Vector | Vector
Speed feedback Sets the gain for internal
detection control speed feedback detection
(AFR) gain control as a multiplying fac-
tor.
Usually, this setting is not
necessary.
Adjust this constant as fol- 0.00 to
n2-01 lows: ’ 2.00 No A No SDOH 6-26
. 10.00
i ¢ If hunting occurs,
AFR Gain increase the set value.
 Ifresponse is low,
decrease the set value.
Adjust the setting by 0.05 at
a time, while checking the
response.
(Slpeed- feedbackl Sets the time constant to
etection contro decide the rate of change in | 0 to
n2-02 (AFR) time constant | the speed feedback detgc- 2000 250 ms No A No SDIH 6-26
AFR Time tion control (AFR).
Speed feedback Sets the time constant to
detection control decide the rate of change in
(AFR) time constant 2 | the speed feedback detec-
tion control (AFR). 0to
n2-03 Increase the setting if an 750 ms No A No 5D2H 6-26
2000
overvoltage (OV) fault
AFR Time 2 occurs at the completion of
acceleration or when the
load changes radically.
Starting gain for speed | Sets the gain to the AFR
feedback detection gain at 0 Hz.
n2-05 | control (AFR) gain The hunting by AFR is con- 0'208 (;" 0.20 No A No 5D4H 6-26
change trolled at the time of a low ’
AFR G of Start speed (0-12 Hz).




mSynchronous Transfer with Commercial Power Supply: n6

User Constant Tables

User constants for synchronous transfer with commercial power supply are shown in the following table.

These constants are applicable for Inverters with software version S0108 or later.

Control
Name .
Constant Descrinti ?et Factory tha.”ge Methods MEMOBUS | Reference
No. Digital Operator escription R NG | setting Ongl?on (_3|g§“ Flux | Register Page
Display ange Vo | Vector
Synchronous transfer | Sets whether the synchro-
mode nous transfer with commer-
n6-01 cial power supply isenabled | ;| No A | No | 630H 6-78
or disabled.
SyncTransferMODE | . pisabled
1: Enabled
Amplitude synchro- Sets the proportional gain
nous P gain used in the control to syn-
16-02 chronize the gmphtudes of | 0.00to 0.04 No A No 631H 6-78
) the commercial power sup- 1.00
Vamp Sync P Gain ply voltage and Inverter
output voltage.
Amplitude synchro- Sets the integral time used
nous I gain in the control to synchro-
16-03 nize t.he amplitudes of com- | 0to 20 ms No A No 632H 6.78
) mercial power supply 1000
Vamp Sync I Time voltage and Inverter output
voltage in milliseconds.
Amplitude synchro- Sets the primary delay filter
nous primary delay time constant used in the
time constant control to synchronize the 0.000
n6-04 amplitudes of the commer- to 0.200 s No A No 633H 6-78
) cial power supply voltage 1.000
Vamp Sync Filter and Inverter output voltage
in seconds.
Amplitude synchro- Sets the output limit used in
nous output limit the control to synchronize
the amplitudes of the com-
16-05 mercial power supply volt-—| 5 | o, No A No 634H 6-78
L age and Inverter output
Vamp Sync Limit voltage as a percentage, tak-
ing the voltage class as
100%.
Amplitude synchro- Sets the bias for the com-
nous detection bias mercial power supply volt-
age amplitude detection -100.0
n6-06 to 0.0% No A No 635H 6-78
) value as a percentage, tak- 100.0
Vamp bias ing the voltage class as ’
100%.
Amplitude synchro- Sets the amplitude synchro-
nous level nous judgment level of the
commercial power supply 0.0
n6-07 voltage and Inverter output to 3.0% No A No 636H 6-78
Vamp Sync Level voltage as a percentage, tak- | 10.0
ing the voltage class as
100%
Phase synchronous P | Sets the proportional gain
gain used in the control to syn-
chronize the phases of the 0.0000
n6-09 . to 0.0033 No A No 638H 6-78
) commercial power supply 0.1000
Phase Sync Pgain voltage and Inverter output '
voltage.
Phase synchronous I | Sets the integral time used
time in the control to synchro-
16-10 nize the phases of commer- 0 to 0 ms No A No 639H 6-78
. cial power voltage and 9999
PhaseSync I Time Inverter output voltage in
microseconds.
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Control

Name
Constant Descripti Set- Factory | Change Methods MEMOBUS | Reference
No. Digital Operator escription N9 | setting | ooord | QPN [ gy | Register | Page
Display Range VectSr Vector
Phase synchronous Sets the primary delay filter
primary delay time time constant used in the 0.000
n6-11 constant control to synchron_lze the to 0100 s No A No 63AH 6-79
phases of commercial 1.000
PhaseSyncFilter power voltage and Inverter '
output voltage in seconds.
Phase synchronous Sets the upper output limit
output upper limit used in the control to syn-
chronize the phases of the
n6-12 commercial power SUpply 1 g 59 | 50, No A | No 63BH 6-79
voltage and Inverter output
Phase Sync U-Lim voltage as a percentage, tak-
ing the maximum frequency
(E1-04) as 100%.
Phase synchronous Sets the lower output limit
output lower limit used in the control to syn-
chronize the phases of the
n6-13 commercial power Supply | 55 10| s, No A | No 63CH 6-79
voltage and Inverter output
Phase Sync L-Lim voltage as a percentage, tak-
ing the maximum frequency
(E1-04) as 100%.
Power supply phase Sets the bias for the com- -180.0
n6-14 detection bias mercial power st}pply VOlt: o 0.0 deg No A No 63DH 6-79
- age phase detection value in 180.0
Phase bias units of degrees. ’
Phase synchronous Sets the judgment level of
level the phase synchronization 00
n6-15 of the commercial power o |3.0deg| No A | No | 63EH 6-79
supply voltage and Inverter
Phase Sync Level output voltage in units of 30.0
degrees.
Power supply synchro- | Sets the time limit for the
nous time limit synchronous processing for
the commercial power sup-
ply in seconds. If the power 10.0
n6-26 supply is not synchronized to 15.0s No A No 649H 6-79
Sync limit Time within the set time limit, a 6000.0
fault will be detected and
the operation will be
stopped.




EFactory Setting 1: n9

User constants for factory setting 1 are shown in the following table.

(Software version: SO110 or later)

User Constant Tables

Name Control
Constant - Set Factory | CPange Methods MEMOBUS | Reference
No Digital Operator Description ing | getting | during Open | x| Register Page
: . Range Operation | -loop
Display Vector | Vector
q axis current control | Sets the P gain for the ACR
(ACR) gain (PI control) of the q axis.
If a value satisfying n9-33 > 0.00 to
n9-03 n9-03 is set, the P gain var- 2 00 0.10* No A A 692H -
ACR q Gain ies according to the voltage '
reference (refer to n9-33 to
n9-38).
q axis current control | Sets the integral time for the
n9-04 | (ACR) integraltime | ACR (Pl control) of theq | 1'% | 00" No A | A 693H -
ACR q 1 Time axis. ’
q axis current control | Sets the limit value for the
(ACR) limit ACR (PI control) of the q
axis.
If a value satisfyingn9-35> | 0Oto *
n9-05 o 19-05 is set, the limit value | 150 | 3 No Al A 694H -
ACR q Limit varies according to the volt-
age reference (refer to n9-
33 to n9-38).
d axis current control | Sets the P gain for the ACR
(ACR) gain (PI control) of the d axis.
If a value satisfying n9-36 > 0.00 to
n9-06 n9-06 is set, the P gain var- 2 00 0.30" No A A 695H -
ACR d Gain ies according to the voltage '
reference (refer to n9-33 to
n9-38).
d axis current control | Sets the integral time for the
n9-07 | (ACR) integral time | ACR (PI control) of the d ?bootg 0.0" No A A 696H -
ACR d I Time axis. ’
d axis current control | Sets the limit value for the
(ACR) limit ACR (PI control) of the d
axis.
If a value satisfying n9-38> | 0 to *
n9-08 o n9-08 is set, thg liliit value 150 3 No A A 697H a
ACR d Limit varies according to the volt-
age reference (refer to n9-
33 to n9-38).
q axis current control | Sets the P gain and limit
n9-33 (ACR) gain 2 value for the ACR (PI con- | 0-00to 0.10" No A A 6BOH —
ACR q Gain 2 trol) when the voltage refer- 2.00
ence equals the maximum
q axis current control | voltage.
n9-35 (ACR) limit 2 The P gain and limit value Oto 5* No A A 6B2H _
ACR q Limit 2 vary according to the volt- 150
age reference as shown in
d axis current control | the diagram.
n9-36 | (ACR) gain2 P gain 0| 030" No A | A 6B3H -
ACR d Gain 2 '
d axis current control N9-33,36
(ACR) limit 2
N9-03,06 :
%ﬁl\ggﬁgﬁce
Limit value V\{IEaﬁ?;)m voltage
n9-38 Oto | g No A | A | eBsH -
ACR d Limit 2 No-s038 120
N9-05,08 :
%éoflet?egnece
Maximum voltage
(E1-05)

* The factory setting will change when the control method is changed
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@ Digital Operator Constants: O

The following settings are made with the Digital Operator constants (o constants): Monitor select and multi-
function selections.

EMonitor Select: o1

User constants for Digital Operator display are shown in the following table.

Name Control
Constant Description Setting | Factory %Z?;gge Methods MEMOBUS | Reference
No. Digital Operator Range | Setting Operation ?gs;' Flux Register Page
Display Veator | Vector
LCD brightness Set a smaller value to
adjustment brighten the LCD and a
larger value to darken the
LCD (standard: 10).
Adjusts the brightness of
01-05 the LCD of the Digital 0t020| 10 No A A 6E4H -
LCD Contrast Operator
ontras 20: (LCD color
deepened.)
10: Standard
0: (LCD color becomes
paler.)
B Operation (Key Function): 02
User constants for Digital Operator key functions are shown in the following table.
Name Control
‘ Fac. | Change Methods
Corstant ™ Digital Description SRZt:gg tory | during [ open- Mgg"g?s?é:s Re;zrggce
Operator Setting | Operation | Ioop Vl;t;é r
Display Vector
LOCAL/ Sets the Digital Operator LOCAL/
REMOTE key | REMOTE Key functions.
function selec- | 0: Disabled
02-01 |tion 1: Enabled (Switches between the Oorl 1 No A A 6FOH 6-58
operation using the Digital Operator
Local/Remote and the operation set in the
Key constants.)
STOP key Sets the STOP Key functions.
function selec- | 0: Disabled (When Run Commands
tion are issued from a device other than
02-02 the Digital Operator, the STOP Key | Oor 1 0 No A A 6F1H 6-58
Oper STOP is disabled.)
Key 1: Enabled (The STOP Key is always
effective during run.)




User Constant Tables

Control
Name Method
Constant Setting | Fac- | Change oS MEmoBUS | Ret
onstan e o etting : eference
No. Digital Description Range Stct)tr'y during | open- Fux | Reister Page
etting i
%per?tor Operation Vlggt% r Vector
isplay
kVA selection | Usually it is not necessary to change the
factory setting.
This setting is not initialized in the ini-
tialization process.
Nomi- Max.
Rated nal |Applicable| Rated
Code | Voltage | Capac- | Motor Current
\Y% ity Capacity A
kVA kW
60 3300 200 132 35
61 3300 285 200 50
62 | 3300 | 400 315 70
63 | 3300 | 570 450 100 60
o A i R P N
kVA selection FF
66 3300 1500 1250 260
67 3300 2300 1800 400
68 | 3300 | 3000 | 2500 520
69 | 3300 | 1900 1500 330
70 | 6600 | 400 250 35
71 | 6600 | 570 400 50
72 6600 800 630 70
72 6600 1150 900 100
74 | 6600 | 1600 1250 140
75 | 6600 | 2300 1800 200
76 | 6600 | 3000 | 2500 260
77 | 6600 | 4600 | 3550 400
78 6600 6000 5000 520
79 | 6600 | 3800 | 3000 330
7A | 6600 | 5300 | 4300 460
Speed (fre- Sets whether the Enter Key is necessary
quency) when the speed (frequency) reference is
reference set- | set on the Digital Operator speed (fre-
ting quency) reference monitor.
02-05 0: Enter Key necessary Oorl 0 No A A 6F4H 6-58
1: Enter Key not necessary
Operator When set to 1, the Inverter accepts the
M.O.P. speed (frequency) reference without
pressing the Enter Key.
Selection of Sets the operation when the Digital
operation when | Operator is disconnected.
Digital Opera- | 0: Disabled (Operation continues even
tor is discon- if the Digital Operator is
02-06 | nected disconnected.) Oorl 0 No A A 6F5H -
1: Enabled (OPR is detected at Digital
. Operator disconnection. Inverter
Oper Detection output will be stopped, and fault
contact will be operated.)
Cumulative Sets the initial value of the cumulative
operation timeé | gperation time (U1-13) in units of 0to
02-07 | setting hours. 65535 0 hr No A A 6F6H 6-58
Elapsed Time Operation time is accumulated starting
Set from the set value.
Cumulative Sets the time to be counted for cumula-
operation time | tive operation time (U1-13).
selection 0: Cumulative power on time (The
time from turning on the Inverter
02-08 power till turning it off is Oorl 0 No A A 6F7TH -
Elapsed Time accumulated.)
Run 1: Cumulative run time (The time that
the Inverter issues outputs is
accumulated.)

5-61




5-62

@ Factory Setting Constants: Y

The following settings are made with the factory constants (Y constants): hardware adjustment.

EFactory Setting 2: Y1

User constants for factory setting 2 are shown in the following table.

Name Control
Change
Constant Description Setting | Factory durin%] Methods MEMOBUS | Reference
No. Digital Operator Range | Setting : Open- | .« Register Page
. Operation | loop Vector
Display Vector
Input voltage detection | Sets the gain for adjust-
gain ment of input voltage 0 to
Y1-22 . 5.389 N A A 785H -
- detection value (Operated 10.000 °
Input V Gain in inverse proportion)
Input current detec- Sets the gain for adjust-
tion gain ment of input current 0 to "
Y1-23 . 1 N A A 786H -
- detection value (Operated | 15.000 6.600 ©
Input [ Gain in inverse proportion)
Output voltage detec- | Sets the gain for adjust-
tion gain ment of output voltage 0 to
Y1-24 . 5.389 N A A 87H -
- detection value (Operated 10.000 ° 787
Output V Gain in inverse proportion)
Output current detec- | Sets the gain for adjust-
tion gain ment of output current 0 to x
Y1-25 K 1 N A A 788H —
- detection value (Operated 10.000 8.712 °
Output I Gain in inverse proportion)
Sets the transformer pri-
) mary side rated voltage.
Transformer primary | Be syre to set this constant 2700
* ide input voltage ; i to *2
Y1-26"3 |8t p g if the transformer primary % | 3300V No A A 789H 4-7
. 12100
side rated voltage and the
Inverter rated output volt-
Input V of Trans age are different.
Output voltage neutral | Sets the Power Cell termi-
point selection nal that is connected to the
X tral point of th t "
Y127 neutral point of the outpu Oor 1 1 No A A TRAH B
voltage.
Neutral Select 0: T1
1: T2
* 1. The factory settings depend on the Inverter capacity.
* 2. The factory settings and setting range depend on the Inverter capacity.
* 3. This setting is applicable for FSDrive-MV 1S with software version S0108 or later.
* 4. This setting is applicable for FSDrive-MV 1S with software version S0110 or later.




User Constant Tables

€ Motor Autotuning Constants: T
The following settings are made with the motor autotuning constants (T constants): Settings for autotuning of

the motors.

HAutotuning: T1

User constants for autotuning are shown in the following table.

Data Displays
Constant Name i F Change durlng MEMOB Ref
Description Setting actpry during Autotuning O us eference
No. P Range | Setting : f6) Register Page
Digital Operator Operation lgsn‘ Flux
Display vector | Vector
Autotuning mode Sets the autotuning mode.
0: Rotational autotuning
T1-01 1: Stationary autotuning Oor2 0 No Yes Yes 720H 4-10
Tuning Mode Sel for line-to-line
resistance only
Motor rated voltage Sets the voltage equivalent
to the rated speed of no-load
operation. (The rated volt- 0to El-13
T1-03 age on the nameplate may 8000 v No Yes Yes 722H 4-10
Rated Voltage be set, however, sufficient
characteristics cannot be
obtained.)
Motor rated current Set the rated current on the 01t | E2-01
T1-04 nameplate of the motor in 1500.0 A No Yes Yes 723H 4-10
Rated Current amperes. ’
Motor base frequency | Set the base frequency on
T1-05 the nameplate of the motor | 0.00to | E1-06 No Yes Yes 724H 4-10 5
in hertz. 400.00 Hz
Rated Frequency .
(Frequency without load) I
Nuimber of motor Set the number of motor
T1-06 poles poles on the nameplate of 2to48 | E2-04 No Yes Yes 725H 4-10
Number of Poles the motor.
Motor base speed Set the base speed on the Calecu-
nameplate of the motor in 0t lated
T1-07 min. 12000 | value No Yes | Yes 726H 4-10
Rated Speed (Rated speed with rated -]
min
load)
Number of PG pulses | Sets the number of PG
when autotuning (pulse generator or encoder)
pulses. 0 to
T1-08 Sets the number of pulses 8192 H7-01 No No Yes 727H 4-10
PG Pulses/Rev . .
per motor revolution with-
out multiplying.
Motor insulation class | Set the motor insulation
class on the nameplate.
0: Insulation class A
(100°C)
1: Insulation class E
120°C)
T1-10 ( : 0to4 1 No Yes Yes 729H 4-10
. 2: Insulation class B
Insulation class (130°C)
3: Insulation class F
(155°C)
4: Insulation class H
(180°C)
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4 Monitor Constants: U

The following settings are made with the monitor constants (U constants): Setting constants for monitoring in

drive mode.

B Status Monitor: U1

User constants for monitoring status are shown in the following table.

Name Control
Digital Methods
Constant Fper T o, Operator MEMOBUS
No. Digital Description 100% Value Display | Open- | £ | Register
Operator Unit loop | vector
H Vector
Display
Speed (fre-
quency) refer- | Nonitors/sets the speed (frequency) ref- | Max. frequency
- : 0,
UL-01 ence erence value. (E1-04) 0.01% A A 40H
Frequency Ref
Output fre-
U1-02 |quency Monitors the output frequency. Max. frequency 0.01 Hz A A 41H
Output Freq
Output current
U1-03 Monitors the output current. fnverterratedoutput | | 4 | 4 4H
Output Current current
Control method
U1-04 Monitors the current control method. - - A A 43H
Control Method
Motor speed
U1-05 Monitors the detected motor speed. Mz;x(.)‘f‘requency 0.01% A A 44H
Motor Speed (E1-04)
Output voltage Moni N | ; Voltage class
Ul-06 | reference o 10 u P vollage relErenee 13300 vac v A | A 45H
Output Voltage (6600 VAC)
Output power . . Inverter capacity
U1-08 g/lomto(rls thle output power (internally (max. applicable 1 kW A A A7H
Output kWatts | detected va ue). motor capacity) kW
Torque refer-
ence (internal) ; :
U1-09 M;)mtors the internal torque reference Motor rated torque 0.1% A A 4SH
Torque Refer- | Value.
ence
Input terminal | Monitors the on/off state of the input
status terminal (1-8).
(1-8)
ofo[o[ofo]ojolo
L 1: Input terminal 1 is on.
—— 1: Input terminal 2 is on.
Ul-10 1: Input terminal 3 is on. - - A A 49H
1: Input terminal 4 is on.
Input Sts (1-8) 1: Input terminal 5 is on.
1: Input terminal 6 is on.
1: Input terminal 7 is on.
1: Input terminal 8 is on.




User Constant Tables

Name Control
Digital Methods
Constant e A o, Operator MEMOBUS
No, Digital Description 100% Value Display | Open- | £ | Register
Operator Unit 100D | \jector
Display Vector
Output termi- Monitors the on/off state of the output
nal status terminal (1-8).
(1-8)
0[0]0[0[0]0[0]0
1: Output terminal
1(DO1)is on.
1: Output terminal
2 (DO2)is on.
1: Output terminal
Ul-11 3 (DO3) s on. - - A A 4AH
1: Output terminal
Output Term 4 (DO4) is on.
Sts 1: Output terminal
5 (DO5) is on.
1: Output terminal
6 (DO6) is on.
1: Output terminal
7 (DO7)is on.
1: Output terminal
8 (D08) is on.
Inverter operat- | Monitors the inverter operating status.
ing status Low/High register is changed by the
DATA/ENTER Key on the Digital
Operator.
Lower register (L) status
olo[o]ofo[o]ofo
L 1:Run
—— 1: Zero speed
——— 1: Reverse
—— 1: Reset signal input
1: Speed agree
1: Inverter ready
Ul-12 1: Alarm detected (Minor fault) _ _ A A 4BH
1: Error detected (Major fault)
Int Ctl Sts
High register (H) status
0[0{0]0[0]0[0[0
L 1: Operation fault
1: Restarted after power loss
1: Remote operation
1: During regenarative
operation
Not Used (always 0)
1: During speed limit
Not Used (always 0)
Not Used (always 0)
Cumulative ) o
Ul-13 | operation time i\ﬁ\(:g;tt:rrs the total operating time of the _ H A A ACH
Elapsed Time
Software No.
Ul-14 | (CPU) (For manufacturer's management pur- _ _ A A 4DH
poses)
CPU Rev.
Teminal All Monitors the input voltage of the multi-
Ul-15 | inputvoltage | fynction analog input 1 [speed (fre- IAY 0.01% A A 4EH
AIl Input quency) reference].
Terminal AI2 ] ] )
Ul-16 |input voltage MomFors the 1np.ut voltage of the multi- 10V 0.01% A A AFH
function analog input 2.
AI2 Input
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Name

Control

Digital Methods
Constant P A o, Operator MEMOBUS
No, Digital Description 100% Value Display | Open- | £ | Register
Operator Unit loop |\t
Display Vector | Ve¢tr
Terminal AI3 ) ) )
Ul.17 |input voltage Mom.tors the 1nput voltage of the multi- 10V 0.01% A A SOH
function analog input 3.
AI3 Input
Motor second-
ary current (Iq) ;
Ul-18 Monitors the calculated value of the Motor rated 0.1% A A SIH
Mot SEC Cur- | motor secondary current. secondary current
rent
Motor excita-
tion current (Id) :
U1-19 Monitors t'he ~calculated value of the Motor rated 0.1% A A SO
Mot EXC Cur- | motor excitation current. secondary current
rent
Output fr;*' Monitors the output frequency after a
quency atter soft start. The frequency given does not
1-2 K ’ . . Max. fi .019 A A H
UL-20 | soft-start include compensations, such as slip ax. frequency 0.01% 33
SFS Output compensation.
ASR input
(speed devia- ; :
UL21 | tiom) i\(/)[(());ltors the input to the speed control Max. frequency 0.01% No A e
ASR Input
ASR output ; .
U122 Monitors the output from the speed con- | Motor rated 0.01% No A SsH
ASR Output trol loop. secondary current
ASR integral ) )
Ul-23 | output Monitors the integral value from the Motor rated 0.01% No A S6H
speed control loop. secondary current
ASR Integral
Terminal A4 ) ) )
Ul-2s | input voltage Mom‘tors the 1nput voltage of the multi- 10V 0.01% A A SRH
function analog input 4.
Al4 Input
Output voltage
reference (Vq) | Monitors the Inverter internal voltage | Voltage class
Ul1-26 reference for motor secondary current | 3300 VAC 1V A A 59H
Voltage Ref control. (6600 VAC)
(Va)
Output voltage
reference (Vd) | Monitors the Inverter internal voltage | Voltage class
u1-27 reference for motor excitation current 3300 VAC v A A SAH
Voltage Ref control. (6600 VAC)
(Vd)
Software No.
Ul2g | (FPGA) (For manufacturer's management pur- _ _ A A SBH
poses)
FPGA Rev.
curent contrql Monitors the current control output Voliage class
Ul-32 | output of q axis u uipu 3300 VAC 0.1% A A SFH
value for the motor secondary current. A
ACR(q) Output (6600 VAC)
Current control ) Voltage class
U1-33 | output of d axis Monitors the current coptrgl output 3300 VAC 0.1% A A 60H
value for the motor excitation current. A
ACR(d) Output (6600 VAC)
OPE fault con- | Nonitors the first constant number
Ul-34 |Stant where an operation (OPE) fault was - - A A 61H
OPE Detected | detected.




User Constant Tables

Name Control
Digital Methods
Constant e A o, Operator MEMOBUS
No, Digital Description 100% Value Display | Open- | g | Register
Operator Unit loop | \/ot
H Vector | Ve¢1O"
Display
Fin temperature | Monitors the temperature of the fin in
the Inverter (Power Cell: Al).
Ul-41 : . - 1°C A A 68H
Actual Fin (Approximate temperature above 80°C
Temp is displayed)
Shows input Monitors on/off status of the input ter-
terminal status. | minal (9-16).
(9-16)
[ofofofofofofolo]
1: Input terminal 9 is on.
—— 1: Input terminal 10 is on.
Ul1-42 1: Input terminal 11 is on. _ _ A A 69H
1: Input terminal 12 is on.
Input Sts 1: Input terminal 13 is on.
(9-16) 1: Input terminal 14 is on.
1: Input terminal 15 is on.
1: Input terminal 16 is on.
Input terminal | Monitors on/off status of the input ter-
status minal (17-20).
(17-20)
[olofofofofo[o]o]
L 1: Input terminal 17 is on.
1: Input terminal 18 is on.
U1-43 1: Input terminal 19 is on. _ _ A A 6AH
1: Input terminal 20 is on.
Input Sts Not Used (always 0)
(17-20) Not Used (always 0)
Not Used (always 0)
Not Used (always 0)
Superior com- ) )
Ul-46 |mand 1 Momtors the lower byte of the operation _ _ A A 6DH
signal from the PLC.
Superior Cmd 1
Superior com- ) )
Ul47 |mand2 Momtors the upper byte of the operation 3 _ A A 6EH
signal from the PLC.
Superior Cmd 2
External torque
reference
Ul-48 Monitors the external torque reference. | Motor rated torque 0.01% A A 6FH
Torque Refer-
ence
Output zero-
Monitors th tects tput -ph
Ul-49 |phase voltage onitors the detected outpu zero-phase Voltage class v A A 70H
voltage value on the output side.
Output Zero V
Torque
Ul-51 | compensation | \onitors the torque compensation. Motor rated torque 0.01% No A 72H
Input T-Cmp
Slip frequency
Ul-52 | reference Monitors the slip frequency reference. | Motor rated slip 0.01% A A 73H
Slip Reference
Magnetic flux
. . Mot -1 -
Ul-53 | reference Monitors the magnetic flux reference. rer(l)t or no-load cur 0.01% A A 74H
Mag-flux Ref.
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5-68

Control

Name Digital Methods
Constant P " Operator MEMOBUS
No, Digital Description 100% Value Dﬁsplay Open- | £ | Register
Operator Unit 100 | vector
Display Vector
Voltage drop at
momentary
Ul-54 | power loss Not used. - 0.01% A A 75H
Power Descent
Motor tempera-
Ul-55 |ture Not used. - 1°C A A 76H
Motor Temp.
Current refer- | Nfonitors the Inverter internal voltage
Ul-64 |enceofqaxis | reforence of q axis for motor secondary | Motor rated current 0.1% A A 7FH
Iq Reference current control.
Current refer- | nonitors the Inverter internal voltage
Ul-65 |enceofdaxis | eference of d axis for motor excitation | Motor rated current 0.1% A A 80H
Id Reference current control.
Speed detec-
tion PG counter
ul-71 | value Monitors the pulse counter from PG. 65536 Pulse No A 86H
PG Counter
Value
Output current
Monitors the average of the output cur-
average I
U1-77 rent integrated values. C?l\:;etr rated 0.1 A A A 8CH
Output I Aver- | (Accumulation time: 40 minutes)
age
Output voltage Voltage class
U1-78 Monitors the detected output voltage. 3300 VAC 1V A A 8DH
Output Voltage (6600 VAC)
Error status 1 Monitors Inverter error status 1.
Low/High register is changed by the
DATA/ENTER Key on the Digital
Operator.
Lower register (L) status
0[0]0j0[0]o[o[0
L Not Used (always 0)
Not Used (always 0)
1: Motor overload (OL1)
Not used (always 0)
1: Overtorque detection 1 (OL3)
1: Overtorque detection 2 (OL4)
U1-80 Not Used (always 0) _ — A A 8FH
Error Sts 1 Not Used (always 0)
High register (H) status
0[0/0]0[0]0|0j0
I_L 1: Over speed (0S)
1: Excessive speed deviation (DEV)
1: PG disconnection (PGO)
1: Output open-phase (LF)
L—— 1: Digital operator
connection fault (OPR)
——— 1: EEPROM write error (ERR)
Not Used (Always 0)
Not Used (Always 0)




User Constant Tables

Name Control
Digital Methods
Co;\‘lzt_a”t Digital Description 100% Value %ﬁg;?;gr open- | o Mst';g%ilﬂs
Operator Unit 100D | \jector
Display Vector
Error status 2 Monitors Inverter error status 2.
Low/High register is changed by the
DATA/ENTER Key on the Digital
Operator.
Lower register (L) status
0[0]0[0[0]o[0[0
U 1: External fault S3 terminal (EF3)
1: External fault S4 terminal (EF4)
1: External fault S5 terminal (EF5)
1: External fault S6 terminal (EF6)
1: External fault S7 terminal (EF7)
1: External fault S8 terminal (EF8)
U1-81 1: External fault S9 termin'al (EF9) _ _ A A 90H
Error Sts 2 ——— 1: External fault S10 terminal (EF10)
High register (H) status
[o]o[oofo[ofofo
Il- 1: External fault 11 terminal (EF11)
1: External fault $12 terminal (EF12)
1: External fault $13 terminal (EF13)
—— 1: External fault $14 terminal (EF14)
1: External fault $15 terminal (EF15)
1: External fault $16 terminal (EF16)
Not Used (always 0)
Not Used (always 0)
Error status 3 Monitors Inverter error status 3.
Low/High register is changed by the 5
DATA/ENTER Key on the Digital
Operator. I
Lower register (L) status
0[0[0]0[0[0]0[0
Il: 1: Control fault (CF)
Not Used (always 0)
1: External fault input from
(EF0)
Not Used (always 0)
Not Used (always 0)
Not Used (always 0)
—— Not Used (always 0)
Ul1-82 L 1:Undertorque detection1 - - A A 91H
Error Sts 3 (UL3)
High register (H) status
0]0{0[0[0]0]0j0
Il— 1: Undertorque detection 2 (UL4)
1: Input over voltage (IOV)
1: Main circuit power supply
voltage drop (IUV)
L— 1: Power fuse blown (FUB)
1: CCB control power
supply error (UVB)
1: Power Cell data
communication error (CDE)
1: Output overvoltage (OOV)
1: Diagnosis error (CPFxx)
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Constant
No.

Name

Digital
Operator
Display

Description

100% Value

Digital
Operator
Display
Unit

Control
Methods

Open-
loop
Vector

Flux
Vector

MEMOBUS
Register

U1-83

Error status 4

Error Sts 4

Monitors Inverter error status 4.
Low/High register is changed by the
DATA/ENTER Key on the Digital
Operator.

Lower register (L) status

0jo[ojojo[o[o[o

L 1. Power Cell fault (CFA)

1: Link error between CCB
and MB. (LIN)

1: Parity error between CCB
and MB. (PAR)

1: Hardware error (HDE)

1: Output ground fault (OGF)
1: Drive overcurrent (I0C)

1: Cell overheating (TMP)

1: CPU watchdog error (CER)

High register (H) status

o[o[oofo[o]ofo
L Not Used (always 0)

—— 1: Modurator watchdog
timer error (DTM)

Not Used (always 0)
Not Used (always 0)
Not Used (always 0)

1: Control power supply
error (CUV)

Not Used (always 0)

1: Power supply error for
analog circuit. (CTF)

92H

Ul1-84

Error status 5

Error Sts 5

Monitors Inverter error status 5.
Low/High register is changed by the
DATA/ENTER Key on the Digital
Operator.

Lower register (L) status

0]0[ojo[ojojojo
t 1: Cooling fan fault 1 (FAN1)
1: Cooling fan fault 2 (FAN2)
(FAN3)
)

——— 1: Cooling fan fault 3 (FAN3
L 1: Cooling fan fault 4 (FAN4

1: Transformer temperature
error (TME

: Custom fault 1 (FLT1)
: Custom fault 2 (FLT2)
: Custom fault 3 (FLT3)

High register (H) status

0[0{0]0[0[0]0[0
L 1: Custom fault 4 (FLT4)
—— 1: Custom fault 5 (FLT5)
1: Custom fault 6 (FLT6)
1: Custom fault 7 (FLT7)
1: Custom fault 8 (FLT8)
: Custom alarm 1 (ALM1)
: Custom alarm 2 (ALM2)
: Custom alarm 3 (ALM3)

-

-

—_-

93H

U1-86

AO1 output
value

AOI output
value

Monitors the AO1 output value.
-10 V to 10 V: -32768 to 32767

32767

95H




User Constant Tables

Name Control
Digital Methods
Constant P o Operator MEMOBUS
No. Digital Description 100% Value Dpisplay open- | | Register
Operator Unit 100D | \jector
Display Vector
AO2 output
) value Monitors the AO2 output value. N
U1-87 -10 V to 10 V: -32768 to 32767 32767 A A 96H
AO2 Output
AO3 output
) value Monitors the AO3 output value. N
U1-88 -10 V to 10 V: -32768 to 32767 32767 A A o7H
AO3 Output
AO4 output
) value Monitors the AO4 output value. N
U1-89 -10 V to 10 V: -32768 to 32767 32767 A A 98H
AO4 Output
Input voltage P
U1-90 Monitors the detected input voltage. Mam c1rlcu1t 1V A A 99H
Power Voltage Input voltage
Input current
U1-94 Not used. - 0.1 A A A 9DH
Power Current
Primary current
reference
U1-95 Monitors the primary current reference. | Motor rated current 0.1 A A A 9EH
Primary Cur
Ref.
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BmFault Trace: U2

User constants for fault tracing are shown in the following table.

Name Control
Digital Methods
Constant Fper T o, Operator MEMOBUS
No. Digital Description 100% Value Display | Open- | £ | Register
Operator Unit V'°°p Vector
Display ector
Current fault ; :
U2-01 Monitors the details of the current fault. _ Error A A _
. Current Fault It is cleared by fault resetting. Code
Previous fault | Monitors the details of the error that Error
U2-02 occurred just prior to the current fault. - Code A A -
Last Fault It is cleared by initialization.
Speed (fre-
quency) refer- | Vonitors the speed (frequency) refer-
U2-03 | ence at fault ence at the occurrence of a fault. Max. frequency 0.01% A A -
B t is cleare initialization.
(U1-01) It is cleared by initializati
Frequency Ref
Output fre-
quency at fault | Monitors the output frequency at the
U2-04 | (U1-02) occurrence of a fault. Max. frequency 0.01Hz A A -
It is cleared by initialization.
Output Freq
Inverter output )
current at fault | Monitors the Inverter output current at Inverter rated
U2-05 | (U1-03) the occurrence of a fault. 0.1A A A -
. e 1 output current
It is cleared by initialization.
Output Current
Motor speed at
fault Monitors the motor speed at the occur-
U2-06 | (U1-05) rence of a fault. Max. frequency 0.01% A A -
It is cleared by initialization.
Motor Speed
Output voltage
reference at Monitors the output voltage reference at | Voltage class
U2-07 | fault the occurrence of a fault. 3300 VAC 1V A A -
(U1-06) It is cleared by initialization. (6600 VAC)
Output Voltage
Output power at
fault Monitors the output power supply at the | Inverter capacity
U2-09 | (U1-08) occurrence of a fault. (max. applicable 0.1 kW A A -
It is cleared by initialization. motor capacity) kW
Output kWatts
Torque refer-
ence at fault Monitors the torque reference at the
U2-10 | (U1-09) occurrence of a fault. Motor rated torque 0.1% A A -
Torque Refer- It is cleared by initialization.
ence
Input terrfninlal Monitors the state of the input terminals
status at fault
at the occurrence of a fault.
U111 u1-10) It is cleared by initialization. - - A A -
Input Term Sts The format is the same as for U1-10.
Output terminal
status at fault Monitors the state of the output termi-
) (U1-11) nals at the occurrence of a fault. 3 _ _
v2-12 It is cleared by initialization. A A
Output Term The format is the same as for Ul-11.
Sts




User Constant Tables

Name Control
Digital Methods
Constant e A o, Operator MEMOBUS
No, Digital Description 100% Value Display | Open- | g Register
Operator unit | 0% | vector
Dlsplay ‘ector
Opera;iorll sta- | Monitors the operation status at the
tus at fault
occurrence of a fault.
v2-13 (Ul-12_L) It is cleared by initialization. - - A A -
MxC Status The format is the same as for UI-12(L).
Opezrati?cn slta- Monitors the operation status 2 at the
tus 2 at fault
occurrence of a fault.
U2-14 1 U1-12_ 1) It is cleared by initialization. - - A A -
MxC Status 2 The format is the same as for UI-12(H).
Cumulative
operation ime | Nopitors the cumulative operation time
U2-15 | at fault at the occurrence of a fault. - 1 hr A A -
(U1-13) It is cleared by initialization.
Elapsed time
Speed control
(ASR)outputat | \fonitors the speed controller (ASR) Motor rated
U2-18 | fault output at the occurrence of a fault. secondary current 0.01% No A -
(U1-22) It is cleared by initialization. Y
ASR Output
External torque
reference at
fault Monitors the external torque reference
U2-19 (U1-48) at the occurrence of a fault. Motor rated torque 0.01% A A -
It is cleared by initialization.
Torque Refer-
ence
Torque
compensation | \fonitors the torque compensation at the
U2-20 |at fault occurrence of a fault. Motor rated torque 0.01% No A -
(U1-51) It is cleared by initialization.
Input T-Cmp
Magnetic flux
reference at Monitors the magnetic flux reference at Motor no-load cur
U221 | fault the occurrence of a fault. rent : ur 0.01% A A -
(U1-53) It is cleared by initialization.
Mag-flux Ref
ECalendar: U4
User constants for monitoring calendar are shown in the following table.
g g
Name Control
Digital Methods
Constant e A o, Operator MEMOBUS
No, Digital Description 100% Value Display | Open- | £ | Register
Operator unit | 0% | Vector
Dlsplay ‘ector
Monitor Year | \fonitors the calendar year.
U4-01 L diaits of th - - A A -
Year (Last two digits of the year)
Monitor Month
U4-02 | and Date Monitors the calendar month and day. - - A A -
Month/Date
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Name Control
Digital Methods
Constant P A o, Operator MEMOBUS
No, Digital Description 100% Value Display | Open- | £ | Register
Operator Unit 100 | vector
Display Vector
Monitor Hour
U4-03 | and Minute Monitors the calendar hour and minute. - - A A -
Hour/Minute
Monitor Minute
U4-04 | and Second Monitors the calendar minute and N _ A A _
second.
Minute/Second
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Speed (Frequency) Reference

This section describes how to input speed (frequency) references.

@ Selecting the Speed (Frequency) Reference Source

Set constant b1-01 to select the speed (frequency) reference source.

ERelated Constants

Name Control
Change
Constant Description Setting | Factory durin% Methods MEMOBUS
No. Digital Operator Range | Setting ; Open- | £« | Register
. Operation | loop
Display Vector | Vector
Speed (frequency) Sets the speed (frequency) reference
selection input method.
0: Digital Operator
b1-01 1: Control circuit terminal (analog input) Oto3 3 No Q Q 1AOH
Reference Source 2: MEMOBUS communications
3: PLC

Hinputting the Speed (Frequency) Reference from the Digital Operator
When b1-01 is set to 0, you can input the speed (frequency) reference from the Digital Operator.

Input the speed (frequency) reference from the speed (frequency) reference setting display on the Digital
Operator.

For details on setting the speed (frequency) reference, refer to Chapter 3 Digital Operator and Modes.

-DRIVE-
Frequency Ref

\ . 7

U1-01=1.070.00 %

U1 - 02=60.00 Hz
U1-03=10.5A

Fig 6.1 Speed (Frequency) Reference Setting Display



Speed (Frequency) Reference

Hinputting the Speed (Frequency) Reference Using Control Circuit Terminal (Analog
Setting)

When b1-01 is set to 1, you can input the speed (frequency) reference from control circuit terminal AIl.

' Modulator board |

Speed (frequency) | -10Vto+10V, '

reference - Al 1 {>_ ‘
4-20 mADC L1 F o

or ISO i ' GND|2|2 '

0-l0vDC L2 AMP — & ! |

‘\ II © 3
L3 \ FG .
, 1 77 |

Fig 6.2 Input for Speed (Frequency) Reference
Isolation amplifier (ISO AMP) has two types of input, voltage input and current input. The standard Inverter is
% equipped with an ISO AMP accommaodating current input (4-20 mADC). When changing the current input to

voltage input, change the ISO AMP as well.
INFO
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Run Command

This section describes input methods for Run Commands.

@ Selecting the Run Command Source

Set constant b1-02 to select the source for Run Commands.

ERelated Constants

Name Control
Change
Constant Description Setting | Factory durin% Methods | viemoBus
No. Digital Operator Range | Setting © | Open-| b | Register
. Operation | loop
Display Vector | Vector
Operation method Sets the Run Command input
selection method.
0: Digital Operator
b1-02 1: Control c1r‘cu1t terminal 0103 3 No Q Q LALH
(sequence input)
Run Source 2: MEMOBUS communica-
tions
3:PLC

EPerforming Operations Using a Digital Operator

When b1-02 is set to 0, you can perform Inverter operations using the Digital Operator keys (RUN, STOP,
JOG, and FWD/REYV). For details on the Digital Operator, refer to Chapter 3 Digital Operator and Modes.

EPerforming Operations Using Control Circuit Terminals

When b1-02 is set to 1, you can perform Inverter operations using the control circuit terminals.



Stopping Methods .

Stopping Methods

This section describes methods of stopping the Inverter.

@ Selecting the Stopping Method when a Stop Command is Sent

There are two methods of stopping the Inverter when a Stop Command is sent:

 Deceleration to stop

* Coast to stop

Set constant b1-03 to select the Inverter stopping method.

ERelated Constants

Constant
No.

Name

Digital Operator
Display

Description

Setting
Range

Factory
Setting

Change
during
Operation

Control
Methods

Open-
loop
Vector

Flux
Vector

MEMOBUS
Register

b1-03

Stopping method
selection

Stopping Method

Sets the stopping method used
when a Stop Command is
input.

0: Deceleration to stop

1: Coast to stop

Oorl

No

1A2H

b1-05

Operation selection for
setting E1-09 or less

Zero-Speed Oper

Sets the method of operation
when the speed (frequency)
reference input is less than the
minimum output frequency
(E1-09).
0: Run at speed (frequency)
reference (E1-09 not effec-
tive).
: Stop output [speeds (Fre-
quencies) below E1-09 in
the coast to stop state.]
2: Run at min. frequency (E1-
09).
(Output frequency set in
E1-09)

3: Run at zero-speed [Speeds
(frequencies) below E1-09
are zero|

—_—

0to3

l*

1A4H

b2-01

Zero-speed level (DC
injection braking
starting frequency)

DClnj Start Freq

Sets the frequency which starts
DC injection braking as a per-
centage when deceleration to
stop is selected.

When b2-01 is less than E1-09,
E1-09 becomes the DC injec-
tion braking starting frequency.
(In the flux vector control,
zero-speed control starts from
the value set in b2-01.)

0.00 to
10.00

0.50%%*

No

1BOH

b2-02

DC injection braking
current

DClnj Current

Sets the DC injection braking
current as a percentage, taking
the motor rated current as
100%.

In the flux vector control, DC
excitation current depends on
the value set in E2-03.

0to
100

50%

No

IBIH




Name Control
Change
Constant Description Setting | Factory | o n% Methods | yemogus
No. Digital Operator Range | Setting ; Open- | £« | Register
. Operation | loop
Display Vector | Vector

DC injection braking | Sets the time to perform DC

(pre-excitation) time at | injection braking on starting in

start seconds.
Used to stop a coasting motor 0.00

b2-03 P & to | 0.00s No A A 1B2H
and restart it. When the set
. L 10.00

DCInj Time @ Start value is 0.00, DC injection
braking at start is not per-
formed.

DC injection braking | Sets the time to perform DC

(pre-excitation) time at | injection braking on stopping in

stop seconds.
Used to prevent coasting after 0.00

b2-04 P Sng to | 0.50s No A A 1B3H

the Stop Command is input. 10.00

DClInj Time @ Stop When the set value is 0.00, DC '
injection braking at stop is not
performed.

* The factory setting will change when the control method is changed.

mDeceleration to Stop

If b1-03 is set to 0, the motor decelerates to a stop according to the deceleration time set in C1-02 (Decelera-
tion time 1). (Factory setting)

If the output frequency when decelerating to a stop falls below b2-01, the DC injection brake will be applied
using the DC current set in b2-02 only for the time set in b2-04.

For deceleration time settings, refer to page 6-10 Setting Acceleration and Deceleration Times.

Output frequency

Run command

Off

Decelerates to stop at
deceleration time

Fig 6.3 Deceleration to Stop

DC injection braking
time at stop (b2-04)




Stopping Methods

The operation after stopping depends on the setting of b1-05 when flux vector control is selected (A1-02 = 3).

Run Command Off On Off
Speed (frequency) E1-09
reference
via analog input
0
Run Command turns off
and zero-speed control starts
when motor speed drops to b2-01.
b1-05=0 P P
[Sfpeed (frequency) Initiating Zero-spee
reference] excitation control
Baseblock: b2-03 b2-04 Baseblock
Speed (frequency) reference drops to less
b1-05=1 than E1-09 and zero-speed control
o= Zero-spee;:l/ starts when motor speed drops to
(Coast) Initiating control b2-01.
excitation|
" Baseblock " 82_0:; A Baseblock
b2-04 Run Command turns off
_ o d zero-speed control starts
b1-05=2 Initiating an
(Run on E1-09) excitation when motor speed drops to b2-01.
Zero-speed control
h P> < Baseblock
Baseblock b2-03 b2-04
Run Command turns off
b1-05=3 o and zero-speed control starts
(Zero-speed) |nltl_atlf]9 when motor speed drops to b2-01.
excitation Zero-speed control
Baseblock | |5 g3 b2-04 Baseblock

Fig 6.4 Deceleration to Stop (for Flux Vector Control)

Setting Precautions

* When using flux vector control, zero-speed control starts when the motor speed drops to b2-01 during
deceleration. Also, the setting b2-01 < E1-09 is possible.

* When using flux vector control, the current level of the pre-excitation is the value set for E2-03 (Motor no-
load current). Accordingly, b2-02 is invalid.




mCoast to Stop

If the Stop Command is input (the Run Command is turned off) when b1-03 is set to 1, the Inverter output
voltage is stopped. The motor coasts to a stop at the deceleration rate corresponding to the inertia including the
load and the mechanical loss.

A\

INFO

Output frequency

Run command

On |

Off

<—| Inverter output voltage stops.

Fig 6.5 Coast to Stop

After the Stop Command is input, Run Commands are ignored until the min. baseblock time (L2-03) has

elapsed.

@ Using the DC Injection Brake at Start

Set constant b2-03 to apply the DC injection braking current to the motor while it is coasting to a stop, to stop
the motor and then restart it.

Set b2-03 to 0 to disable the DC injection brake at start.

Set the DC injection brake current using b2-02. Pre-excitation is performed for flux vector control with the
current set in E2-03 (Motor no-load current).

B Related Constants

Name Control
Change
Constant Description Setting | Factory during Methods MEMOBUS
No. Digital Operator Range | Setting 9 [Open-T [ | Register
. Operation | loop Vector
Display Vector

DC injection braking | Sets the DC injection braking

current current as a percentage, taking
the motor rated current as 0to

b2-02 100%. 50% No A No 1B1H
100

DCInj Current In the flux vector control, DC
excitation current depends on
the value set in E2-03.

DC injection braking | Sets the time to perform DC

(pre-excitation) time at | injection braking on starting in

start seconds.
Used to stop a coasting motor 0.00

b2-03 P & to | 0.00s No A A 1B2H
and restart it. When the set
. . 10.00

DClInj Time@Start value is 0.00, DC injection
braking at start is not per-
formed.




Stopping Methods

Hinputting the DC Injection Brake Command from Control Circuit Terminals

By setting H1-03 to H1-16 (Multi-function contact input terminals S3 to S16) to 60 (DC injection brake com-
mand), the DC injection brake can be applied to the motor by turning on the terminal for which the DC injec-
tion brake command has been set when the Inverter is being stopped. Pre-excitation is used for the flux vector
control.

The timing chart for the DC injection brake is shown below.

DC injection brake command |

FRUN

Output frequency

DC injection brake 09 b2-01 DC injection brake
(Initiating excitation for flux (Initiating excitation for flux
vector control.) vector control.)

Fig 6.6 DC Injection Brake Timing Chart

If the Run Command or the jog command is input while the DC injection brake command is being input
from an external terminal, the DC injection brake will be released, and operation will resume.

EChanging the DC Injection Brake Current Using an Analog Input

If you set H3-05 (Multi-function analog input terminal AI2 function selection), H3-09 (Multi-function analog
input terminal AI3 function selection), or H3-13 (Multi-function analog input terminal AI4 function selection)
to 6 (DC injection brake current), you can change the DC injection brake current level using the analog input.

At 10 V input (voltage), 100% of the Inverter rated output current will be applied.

DC injection brake current level

100%

Inverter rated current

0 10V

Fig 6.7 DC Injection Brake Current Using an Analog Input

€ Using an Emergency Stop

By setting H1-03 to H1-16 (Multi-function contact input terminals S3 to S16) to 6F or 70 (Emergency stop),
the motor is made to coast to a stop. If inputting the emergency stop with an NO contact, set any of H1-03 to
H1-16 to 6F, and if inputting the emergency stop with an NC contact, set to 70.
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Acceleration and Deceleration Characteristics

This section describes the acceleration and deceleration characteristics of the Inverter.

@ Setting Acceleration and Deceleration Times

Acceleration time indicates the time taken for the output frequency to climb from 0% to 100%. Deceleration
time indicates the time taken for the output frequency to reduce from 100% to 0%. The factory setting of the
acceleration time is C1-01, and the factory setting of the deceleration time is C1-02.

ERelated Parameters

Name Change Control
Constant Description Setting 't::r(; during Methods | \:cvioBUS
No. Digital Opera- Range | getiing | Opera- C:gsn- Flux | Register
tor Display tion | \ooe. | Vector
C1-01 Acceleration time 1 | ges the acceleration time to accelerate | 0.0 to 60.0 s Yes Q Q 240H
Accel Time 1 from 0% to 100%, in seconds. 6000.0 ’
. Deceleration time 1 | gets the deceleration time to deceler- | 0.0 to 1200s | Ves Q Q .
Decel Time 1 ate from 100% to 0%, in seconds. 6000.0 ’
Acceleration time 2 | Sets the acceleration time when accel/ 0.0 to
C1-03 decel time 1 is set to on for a multi- 6600 0 60.0 s Yes A A 242H
Accel Time 2 function input. '
Deceleration time 2 | Sets the deceleration time when accel/ 0.0 to
C1-04 decel time 1 is set to on for a multi- 6600 0 120.0 s Yes A A 243H
Decel Time 2 function input. '
Acceleration time 3 | Sets the acceleration time when accel/ 0.0 to
C1-05 decel time 2 is set to on for a multi- 6600 0 60.0 s No A A 244H
Accel Time 3 function input. '
Deceleration time 3 | Sets the deceleration time when accel/ 0.0 to
C1-06 decel time 2 is set to on for a multi- 6600 0 120.0s No A A 245H
Decel Time 3 function input. '
Acceleration time 4 | Sets the acceleration time when accel/ 0.0 to
C1-07 i decel time 1 and accel/decel time 2 are 6600 0 60.0 s No A A 246H
Accel Time 4 set to on for multi-function inputs. '
Deceleration time 4 | Sets the deceleration time when accel/ 0.0 to
C1-08 ] decel time 1 and accel/decel time 2 are 6600 0 120.0 s No A A 247H
Decel Time 4 set to on for the multi-function inputs. '
Accel/decel time Sets the frequency for automatic
switching fre- acceleration/deceleration switching as
quency a percentage.
Below set frequency: Accel/decel time
Cl1-11 4 0.0t 0.00% No A A 24AH
Set frequency or above: Accel/decel 100.00 | 7 °
Acc/Dec SW Freq time 1
Accel/decel time 1 and accel/decel
time 2 set for multi-function inputs
take priority.




Acceleration and Deceleration Characteristics

Name Change Control
Constant - Setting | 2% | during Methods | yiemosus
— Description tory Open- i
No. Digital Opera- Range ; Opera- | OP Flux | Register
. Setting ” loop
tor Display tion | \gator | VeStor
S-curve
characteristic time 0.00 to
C2-01 at acceleration start 250 0.00's No A A 250H
SCrv Acc @ Start Sets the S-curve characteristic time for
all sections in seconds.
S-curve When the S-curve characteristic time
characteristic time | is set, the acceleration/deceleration 0.00 to
€202 | at acceleration end | times will increase by only half of the 250 0.00's No A A 251H
SCrv Acc @ End S-curve characteristic times at start
and end.
S-curve oL Run Command
characteristic time Output Off 0.00 to
C2-03 at deceleration start | frequency On 250 0.00 s No A A 252H
C2:02 .iG2-03 ’
SCrv D Start LT N
rv Dec @ Start caor
S-curve o Ny _Time
characteristic time 0.00 to
C2-04 at deceleration end 250 0.00 s No A A 253H
SCrv Dec @ End

mSwitching Acceleration and Deceleration Time Using Multi-Function Input Terminal
Commands

Using the Inverter, you can set four acceleration times and four deceleration times. By setting constants H1-03
to H1-16 (Multi-function contact input terminals S3 to S16) to 7 (Acceleration/deceleration time selection 1)
or 1A (Acceleration/deceleration time selection 2), you can switch the acceleration/deceleration time even
during operation by combining the on/off status of the terminals.

The following table shows the acceleration/deceleration time switching combinations.

6
Acceleration/Decelera- Acceleration/Decelera- .
tion Time Selection 1 tion Time Selection 2 Acceleration Time Deceleration Time
Terminal Terminal
Off Off C1-01 C1-02
On Off C1-03 C1-04
Off On C1-05 C1-06
On On C1-07 C1-08
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mSwitching Acceleration and Deceleration Time Automatically
Use this setting when you want to switch acceleration/deceleration time automatically using the set frequency.

When the output frequency reaches the set value in C1-11, the Inverter switches the acceleration/deceleration
time automatically as shown in the following diagram.

Set C1-11 to a value other than 0.00 %. If C1-11 is set to 0.00 %, the function will be disabled.

Output frequency

Acceleration/
deceleration time
switching frequency
(C1-11)

—

f " g : :
C1-07 rate C1-01 rate C1-02 rate C1-08 rate

When output frequency > C1-11, acceleration and deceleration are performed using
acceleration/deceleration time 1 (C1-01, C1-02).
When output frequency < C1-11, acceleration and deceleration are performed using
acceleration/deceleration time 4 (C1-07, C1-08).

Fig 6.8 Acceleration/Deceleration Time Switching Frequency

BEntering S-curve Characteristics in the Acceleration and Deceleration Time

By accelerating and decelerating using an S-curve pattern, you can reduce shock when starting and stopping
the machine.

Using the Inverter, you can set an S-curve characteristic time for each of the following: Acceleration start
time, deceleration start time, acceleration end time, and deceleration end time.

Acceleration time = Selected acceleration time + (S-curve characteristic time for acceleration start + S-
curve characteristic time for acceleration end) / 2
Deceleration time = Selected deceleration time + (S-curve characteristic time for deceleration start + S-
INFO S )
curve characteristic time for deceleration end) / 2

% By setting the S-curve characteristic time, acceleration/deceleration time can be made longer as follows:

Setting Example

The S-curve characteristic when switching operation (forward/reverse) is shown in the following diagram.

Forward operation

Reverse operation

C2-0

Output frequency — - -— - I RS

G50 C5.03

Fig 6.9 S-curve Characteristic during Operation Switching



Acceleration and Deceleration Characteristics

@ Preventing the Motor from Stalling During Acceleration (Stall Prevention
During Acceleration Function)

The stall prevention during acceleration function prevents the motor from stalling if a heavy load is placed
upon it, or if sudden rapid acceleration is performed.

If you set L3-01 to 1 (Enabled) and the Inverter output current exceeds the -15% level of the set value in L3-
02, the acceleration rate will begin to slow down. When L3-02 is exceeded, acceleration will stop.

By setting L3-01 to 2 (Optimum adjustment), the motor current is made to increase at an acceleration rate that
takes the setting of L3-02 as the reference value. When this setting is made, the acceleration time setting is
ignored.

ERelated Parameters

Constant
No.

Name

Digital Operator
Display

Description

Setting
Range

Factory
Setting

Change
during
Operation

Control
Methods

Open-
loop
Vector

Flux
Vector

MEMOBUS
Register

L3-01

Stall prevention
selection during

acceleration

StallP Accel Sel

Sets whether the stall preven-
tion during acceleration func-
tion is enabled or disabled.
0: Disabled (Acceleration as
set. With a heavy load, the
motor may stall.)

: Enabled (Acceleration
stopped when L3-02 level is
exceeded. Acceleration
starts again when the
current level is recovered.)

2: Optimum adjustment

(Using the L3-02 level as
the reference, acceleration
is automatically adjusted.
Set acceleration time is
disregarded.)

—_

Oto2

520H

L3-02

Stall prevention level
during acceleration

StallP Accel Lvl

This setting is valid when L3-
0l issetto 1 or 2.

Set as a percentage, taking the
Inverter rated output current as
100%.

Usually setting is not necessary.
Reduce the set value if the
motor stalls when operated
with the factory settings.

0to
200

150%

521H

L3-03

Stall prevention limit
during acceleration

StallP CHP Lvl

Sets the lower limit for stall
prevention during acceleration,
as a percentage taking the
Inverter rated output current as
100%, when operation is in the
frequency range above E1-06.
Usually setting is not necessary.

0to
100

100%"

522H

* The factory setting will change when the control method is changed.
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ETiming Chart

The following figure shows the frequency characteristics when L3-01 is set to 1.

Output current

Stall level during

L3-02 acceleration

L3-02
-15% \

Output frequency /

N Output frequency is controlled
to prevent the motor stalling.

Time

Time

Fig 6.10 Timing Chart for Stall Prevention During Acceleration

ESetting Precautions

« If the motor capacity is small compared to the Inverter capacity, or if the motor stalls when operated with
the factory settings, decrease the setting of L3-02. Set the constants as a percentage, taking the Inverter
rated voltage as 100%.

* If using the motor in the constant output range, L3-02 will be automatically lowered to prevent stalling in
the constant output range. L.3-03 is the limit value to prevent the stall prevention level in the constant out-
put range from being reduced more than necessary.

Stall prevention level during
acceleration

L3-02 (Stall prevention level during
acceleration)

L3-02 x L3-03 (Stall prevention limit during
acceleration)

Output frequency

E1-06
Base Frequency (FA)

Fig 6.11 Stall Prevention Level and Limit During Acceleration



Acceleration and Deceleration Characteristics

@ Preventing Excessive Deceleration of the Motor (Excessive Deceleration
Prevention Function, Software Version: S0112 or Later)

The excessive deceleration prevention function stops deceleration to suppress increase of the DC bus bar volt-
age when the DC bus bar voltage of the Power Cell has exceeded the excessive voltage prevention level. This
prevents occurrences of DC bus bar overvoltage (OVR VOLT) of the Power Cell. Even when the deceleration
is set somewhat shorter, the deceleration time is prolonged according to the DC bus bar voltage.

ERelated Constants

Name Chanae Control
Constant Description Setting | Factory duringg Methods | \;emoBus
No. Digital Operator Range | Setting | o | QPN | Flux | Register
. peration | loop
Display Vector | Vector

Excessive decelera- 0: Disabled [Decelerates

tion prevention selec- according to the settings.

tion Power Cell DC bus bar
overvoltage (OVR VOLT)
may occur when

L3-04 deceleration time is short.] Oorl 1 No A A 523H
1: Enabled (Stops deceleration

OverDecelP Sel when the DC bus bar
voltage exceeds 1045 V.
Restarts deceleration when
the voltage is recovered.)

ESetting Example
. 6
Stops deceleration to
prevent overvoltage s
Output
frequency

Time

Deceleration time (set value)

Fig 6.12 Operation of Excessive Deceleration Prevention Function

6-15




——————————————

Adjusting Speed (Frequency) References

This section describes methods of adjusting speed (frequency) references.

€ Adjusting Analog Input

Gain and bias are among the constants used to adjust analog inputs.

The speed (frequency) reference of analog inputs can be adjusted when b1-01 [speed (frequency) reference
selection] is set to 1 [control circuit terminal (analog input)].

ERelated Constants

Name Change MC:t?wtégls
Constant Description Setting | Factory during MEMOBUS
No. Digital Operator Range | Setting : Open- | £« Register
' Operation | loop Vector
Display Vector | V&%
Speed (frequency)
reference signal level | Selects the input signal level of
H3-01 | Selection terminal Al Oorl | 0 No A A 450H
(terminal AIl) 0:0t0 10V
1:-10Vto 10V
Term AIl Signal
Speed (frequency) Sets the input gain of terminal
reference input gain All.
H3-02 (terminal AIl) Set thé s.peed (frequency) when | 0.0 to 100.0% Yes A A 451H
10 V is input as a percentage, 1000.0
Term AIl Gain taking the maximum output fre-
quency as 100%.
Speed (frequency) Sets the input bias of terminal
reference input bias All. 100.0
inal All h fi hen |
H3-03 (termina ) Set t- e‘speed( requency) when to 0.0% Yes A A 450H
0 V is input as a percentage, 100.0
Term AIl Bias taking the maximum output fre- '
quency as 100%.
Signal level selection | Selects the input signal level of
(terminal AI2) terminal AI2.
H3-04 0:0t0 10V Oorl 0 No A A 453H
Term AI2 Signal 1:-10Vto 10V
AI2 function selection . :
H3-05 sets the mL}ltl functlon.analog 0to IF F No A A 454H
Term AI2 Sel input function for terminal AI2.
Input gain Sets the input gain of terminal
(terminal AI2) Al2.
Set the reference value of the 0.0 to o
H3-06 ) function selected in H3-05 as a | 1000.0 100.0% Yes A A 455H
Term AI2 Gain percentage, taking the 10 V
input as 100%.
Input bias Sets the input bias of terminal
(terminal AI2) Al2. 100.0
H3-07 Set the reference Yalue of the to 0.0% Yes A A 456H
) function selected in H3-05 as a 100.0
Term AI2 Bias percentage, taking the 0 V input '
as 100%.
Signal level selection | Selects the input signal level of
H3-08 (terminal AI3) terminal AI3. 0orl 0 No A A A57H
0: 0to 10V
Term AI3 Signal 1: -10V to 10V
Function selection ) )
H3-09 (terminal AI3) Sets the mgltl—functlon.analog 0to IF F No A A 458H
input function for terminal AI3.
Term AI3 Sel




Adjusting Speed (Frequency) References

Name Control
Change
Constant Description Setting | Factory duringg Methods MEMOBUS
No. Digital Operator Range | Setting ; Open- | x| Register
' Operation | loop Vector
Display Vector | *°%°
Input gain Sets the input gain of terminal
(terminal AI3) Al3.
Set the reference value of the 0.0 to o
H3-10 ] function selected in H3-09 asa | 1000.0 100.0% Yes A A 459H
Term AI3 Gain percentage, taking the 10 V
input as 100%.
Input bias Sets the input bias of terminal
(terminal AI3) Al3.
Set the reference value of the -100.0
H3-11 . . to 0.0% Yes A A 45AH
) function selected in H3-09 as a 100.0
Term AI3 Bias percentage, taking the 0 V input '
as 100%.
Signal level selection | Selects the input signal level of
p3.1p | (erminal ALY tzr_“(’)”t‘jllgif : Oorl 0 No A A 45BH
Term Al4 Signal 1: -10V to 10V
Function selection ) )
H3-13 (terminal Al4) Sets the ml'xltl-functlon'analog 0to IF F No A A 45CH
input function for terminal Al4.
Term Al4 Sel
Input gain Sets the input gain of terminal
(terminal Al4) Al4.
Set the reference value of the 0.0 to o
H3-14 ] function selected in H3-13 asa | 1000.0 100.0% Yes A A 45DH
Term Al4 Gain percentage, taking the 10 V
input as 100%.
Input bias Sets the input bias of terminal
(terminal Al4) Al4.
Set the reference value of the -100.0
H3-15 . . to 0.0% Yes A A 45EH
) function selected in H3-13 as a 100.0
Term Al4 Bias percentage, taking the 0 V input '
as 100%.
Analog input filter Sets the primary delay filter
H3-16 time constant time constan-t in seconqs for the | 0.00 to 0.00 s No A A ASFH
] ] four analog input terminals. 2.00
Filter Avg Time Effective for noise control etc.
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B Adjusting the Analog Speed (Frequency) Reference Using Constants
Speed (frequency) references are input as analog voltages from the control circuit terminals.
When using speed (frequency) reference terminal All as the input terminal, make adjustments using H3-02
and H3-03.

When using multi-function analog input terminal AI2 as the speed (frequency) reference terminal, make
adjustments using H3-06 and H3-07.

When using multi-function analog input terminal AI3 as the auxiliary speed (frequency) reference terminal,
make adjustments using H3-10 and H3-11.

Speed (frequency) reference

H3-02
(H3-06", H3-102)

H3-03 X i
(H3-07"", H3-107?) Input voltage of terminal Al1(AI2"!, AI3™?)
oy oy
Input at terminals Al1, Al2 and AI3

“ When inputting at terminal Al2
2 When inputting at terminal Al3

Fig 6.13 Input from Terminal Al1, Al2 or AI3

EAdjusting Frequency Gain Using Analog Inputs

When constant H3-05, H3-09 or H3-13 is set to 1 (frequency gain), the gain applying to the speed (frequency)
reference is adjusted by inputs from analog input terminal AI2, AI3 or Al4.

Frequency gain Input at terminals Al2,
AlI3 and Al4
100%
Multi-function analog input
Input level of terminals Al2, AI3
and Al4
oV 10V

Fig 6.14 Input from Frequency Gain Adjustment Terminal Al2, AI3 or Al4

The frequency gain that applies to terminal All is the product of the value set in H3-02 and the gain for termi-
nal AI2, AI3 or AI4. For example, when H3-02 is set to 100% and terminal AI2 is set to 5 V, the speed (fre-
quency) reference of terminal Al becomes 50%.

Speed (frequency) reference

100%[---==="=="=="="=" 71 H3-02
//
4
4
/7
,/
50% =" H3-02x0.5
'/
7’
4
Z
Input voltage of terminal Al1
0 10V



Adjusting Speed (Frequency) References

EAdjusting Frequency Bias Using Analog Inputs

When constant H3-05, H3-09 or H3-13 is set to 2 (frequency bias), the speed (frequency) equivalent of the
input voltage of terminal AI2, AI3 or Al4 is added to the speed (frequency) reference as the bias.

Frequency bias
Input at terminals Al2, AI3 and Al4
100%

Input voltage of terminals Al2, Al3 and Al4

ov 0V

Fig 6.15 Frequency Bias Adjustment (Input from Terminal Al2, Al3 or Al4)

For example, with H3-02 set to 100%, H3-03 to 0% and terminal AI2 to 1V, the speed (frequency) reference
becomes 10% when 0 V is input to terminal AIl.

Speed (frequency) reference

” H3-02
10% ,’/
Bias1LZ Input voltage of terminal A1
ov 10V
€ Operation Avoiding Resonance (Jump Frequency Function) 6

The jump frequency function operates the motor while avoiding resonance caused by characteristic frequen-
cies in the machinery.

This function is effective in creating a speed (frequency) reference dead band.

During constant-speed operation, operation within the jump frequency range is prohibited. Smooth operation
is still used during acceleration and deceleration, that is, jumps are not performed.
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ERelated Constants

Name Control
Change
Constant Description Setting | Factory during Methods | \iemoBus
No. Digital Operator P Range | Setting 9 [Open- Tt | Register
' Operation | loop Vect
Display Vector | V€'
Jump frequency 1 Sets the center values of the 0.0 to .
d3-01 Jump Freq | jump frequencies as a percent- | 100.0 0.0% No A A 2FOH
age.
Jump frequency 2 This function is disabled by set- | 0.0 to
- : 0,
d3-02 Jump Freq 2 ting the jump frequency to 0.0. | 100.0 0.0% No A A 2FIH
Always ensure that the follow-
Jump frequency 3 ing applies:
d3-01 > d3-02 > d3-03
Operation in the jump fre- 0.0 to
d3-03 Jump Frea 3 quency range is prohibited but 100.0 0.0% No A A 2F2H
P Freq during acceleration and decel-
eration, speed changes
smoothly without jump.
ump frequency widt ets the jump frequency band-
T fi y width | Sets the j fi band
width as a percentage. 0.0 to N
d3-04 Jump Bandwidth The jump frequency range will | 100.0 1.0% No A A 2F3H
be the jump frequency + d3-04.

The relationship between the speed (frequency) reference and the output frequency with the jump frequency
set is shown in the diagram below.

Output frequency

/

Speed (frequency) reference descending

S
e P

—
Jump frequency width d3-04

Speed
(frequency)

\
,
\

/ ! reference
\

ascending
! Jump

frequency
/(Jump

width d3-04
! ! frequency

width d3-04
e T

¥ Y Y Speed (frequency)
reference

Jump Jump Jump
frequency 3 frequency 2 frequency 1
(d3-03) (d3-02) (d3-01)

Fig 6.16 Jump Frequency
ESetting Precautions

* Set the jump frequency to fulfill the following conditions: d3-01 > d3-02 > d3-03.
* When constants d3-01 to d3-03 are set to 0%, the jump frequency function is disabled.



Speed Limit [Speed (Frequency) Reference Limit Function] .

Speed Limit
[Speed (Frequency) Reference Limit Function]

This section describes how to limit the motor speed.

€ Limiting Maximum Frequency

If you do not want the motor to run below a given speed (frequency), use constant d2-01.

Set the upper limit value of the Inverter speed (frequency) reference as a percentage, taking E1-04 (maximum
output frequency) as 100%.

ERelated Constants

Control Meth-
Constant Name Setting | Fact Change ods MEMOBUS
— - etting | Factory :
No. Digital Operator Description Range | Seting | _dUring  [Open-T o 1 "Register
Displa Operation | 100P | oo
y Vector
Speed (frequency) Sets the upper limit of the
12-01 reference upper limit | speed (frequency) reference as | 0.0 to 100.0% No A A JEOH
. a percentage, taking the max. 110.0
Ref Upper Limit output frequency as 100%.

€ Limiting Minimum Frequency

If you do not want the motor to run below a given speed (frequency), use constant d2-02.

Set the lower limit value of the Inverter speed (frequency) reference as a percentage, taking E1-04 (maximum
output frequency) as 100%.

ERelated Constants

Name ch Control Meth-
Constant _ Description Setting | Factory du?i?]ge ods MEMOBUS
No. Digital Operator P Range | Setting | t%J Cl’ggg' Flux | Register
: eration
Display p Voo« | Vector
Speed (frequency) Sets the lower limit of the
02-02 reference lower limit | speed (frequency). reference as | 0.0 to 0.0% No A A JEIH
. a percent age, taking the max. 109.0
Ref Lower Limit output frequency as 100%.
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Improved Operating Efficiency

This section describes functions for improving motor operating efficiency.

€ Reducing Motor Speed Fluctuation (Slip Compensation Function)

When a load is large, the amount of motor slip increases and the motor speed decreases. The slip compensa-
tion function controls the motor at a constant speed, regardless of changes in load. When the motor is operat-
ing at the rated load, E2-02 (Motor rated slip) x C3-01 (Slip compensation gain) is added to the output
frequency by the slip compensation function.

ERelated Constants

Constant
No.

Name

Digital Operator

Display

Description

Setting
Range

Factory
Setting

Change
during
Operation

Control
Methods

Open-
loop
Vector

Flux
Vector

MEMOBUS
Register

C3-01

Slip compensation
gain

Slip Comp Gain

Used to improve speed accu-
racy when operating with a
load.

Usually setting is not necessary.

Adjust this constant at the fol-

lowing cases.

* When the actual speed is
lower than the target speed,
increase the set value.

* When the actual speed is
higher than the target speed,
decrease the set value.

Used as the applicable control

gain when using flux vector

control.

0.0 to
2.5

1.0*

Yes

260H

C3-02

Slip compensation
primary delay time
constant

Slip Comp Time

Sets the slip compensation pri-
mary delay time in millisec-
onds.

Usually setting is not necessary.

Adjust this constant at the fol-

lowing cases.

* Decrease the setting when
slip compensation response
is slow.

* When speed is not stable,
increase the setting.

0to
10000

3000

261H

C3-03

Slip compensation
limit

Slip Comp Limit

Sets the upper limit of the slip
compensation as a percentage,
taking motor rated slip as
100%.

0 to
250

200%

262H

C3-05

Output voltage limit
operation selection

Output V limit

Sets whether the motor flux
will be lowered automatically
when the output voltage
become saturated.

0: Disabled

1: Enabled

Oorl

264H

* The factory setting will change when the control method is changed.



Improved Operating Efficiency

mAdjusting Slip Compensation Gain
Set C3-01 to 1.0 to compensate for the rated slip set using the rated torque output status.
Adjust the slip compensation gain using the following procedure.

1. Set E2-02 (Motor rated slip) and E2-03 (Motor no-load current) correctly.

* You can calculate the motor rated slip from the values on the motor nameplate using the following for-
mula.

Amount of motor rated slip (Hz) = Motor rated frequency (Hz) - Rated speed (min_l) x No. of motor poles
/120

 Set the value for motor no-load current at the rated voltage, the rated frequency and with no load. The
motor rated slip is automatically set in the vector control using autotuning.

2. Apply a load, and measure the speed to adjust the slip compensation gain. Adjust the slip compensation
gain by 0.1 at a time. If the speed is less than the target value, increase the slip compensation gain, and if
the speed is greater than the target value, reduce the slip compensation gain.

For flux vector control, the slip compensation gain is used as the motor temperature compensation gain. When
the motor temperate increases, the motor’s internal constant increases, resulting in an increase in slip. If C3-01
is set, the amount of slip is adjusted as the temperature rises. Set C3-01 if the amount of torque varies with the
temperature when using torque control or a torque limit. The larger the value of C3-01, the larger the compen-
sation.

EAdjusting Slip Compensation Primary Delay Time Constant
Set the slip compensation primary delay time constant in milliseconds.

Normally, there is no need to make these settings. When the slip compensation response is low, lower the set
value. When the speed is unstable, increase the set value.

HAdjusting Slip Compensation Limit 6
Set the upper limit for the slip compensation amount as a percentage, taking the motor rated slip amount as I
100%.

If the speed is lower than the target value but does not change even when you adjust the slip compensation
gain, the motor may have reached the slip compensation limit. Increase the limit, and check the speed again.
Make the settings, however, to make sure that the sum of the slip compensation limit and reference frequency
does not exceed the tolerance of the machine.

The following diagram shows the slip compensation limit for the constant torque range and constant output
range.

Slip compensation limit

E1-04
E1-06

x C3-03

C3-03

Output frequency
E1-06 E1-04

E1-06: Base frequency
E1-04: Maximum output frequency

Fig 6.17 Slip Compensation Limit
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mSelecting Output Voltage Limit Operation

If output voltage saturation occurs while the output voltage limit operation is disabled, the output current will
not change, but torque control accuracy will be lost. If torque control accuracy is required, change the settings
to enable the output voltage limit operation.

If the output voltage limit operation is enabled, motor magnetic flux current is controlled automatically, and
torque control accuracy is maintained by limiting the output voltage references. Consequently, the output cur-
rent will increase by approximately 10% maximum (with rated load) compared with when the output voltage
limit operation is disabled, so check the Inverter current margin.

Setting Precautions

* If using the device at medium to low speed only, if the power supply voltage is 10% or more higher than
the motor rated voltage, or if the torque control accuracy at high speeds is not required, it is not necessary
to change the output voltage limit operation.

* If the power supply voltage is too low compared with the motor rated voltage, torque control accuracy may
be lost even if the output voltage limit operation is enabled.

€ Compensating for Insufficient Torque at Startup and Low-speed Opera-
tion (Torque Compensation Function)

The torque compensation function detects that the motor load has increased, and increases the output torque.

In the vector control, the motor primary current is separated into the motor excitation current component and
the torque current (motor secondary current) component by calculation, and each component is controlled
individually.

The torque current component is calculated as follows: Calculated torque reference x C4-01.
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Improved Operating Efficiency

ERelated Constants

N Control
ame Change Methods

Constant L Setting | Factory }
Description Range | Setting | _94riNg  Open-

No. Digital Operator Operation | loop |  F1UX
Dlsplay Vector Vector

MEMOBUS
Register

Torque compensation | Sets torque compensation gain

gain as a ratio.

Usually setting is not necessary.

Adjust in the following cases:

* When the cable is long,
increase the set value.

* When the motor capacity is
smaller than the Inverter 0.00 to

C4-01 capacity (Max. applicable 2 50 1.00 Yes A No 270H
motor capacity), increase the ’
set value.

» When the motor is vibrating,
decrease the set value.

Adjust the output current range

at low speed rotation so that it

does not exceed the Inverter

rated output current.

Torq Comp Gain

Torque compensation | Sets the torque compensation

primary delay time primary delay time in millisec-

constant onds.

Usually setting is not necessary.

Adjust in the following cases: 0 to

* When the motor is vibrating, | 10000
increase the set value.

* When the responsiveness of
the motor is low, decrease
the set value.

C4-02 50 ms No A No 271H

Torq Comp Time

B Adjusting Torque Compensation Gain 6

Normally, there is no need to make this adjustment. Do not adjust the torque compensation gain when using L
open-loop vector control.

Adjust the torque compensation gain within the range that the output current during low-speed rotation does
not exceed the Inverter rated output current.

mAdjusting the Torque Compensation Primary Delay Time Constant
Set the torque compensation primary delay time constant in milliseconds.

Normally, there is no need to make this adjustment. Adjust in the following circumstances.
« If the motor is vibrating, increase the set value.

* If the motor responsiveness is low, decrease the set value.
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@ Stabilizing Speed [Speed Feedback Detection Control (AFR) Function]

The speed feedback detection control (AFR) function measures the stability of the speed when a load is sud-
denly applied, by calculating the excessive fluctuation of the torque current feedback value, and by using the
output frequency to compensate for the amount of fluctuation.

ERelated Constants

6-260

Name Control
Change
Constant Description Setting | Factory durin% Methods MEMOBUS
No. Digital Operator Range | Setting 2 | Open- | | Register
. Operation | loop
Display Vector | Vector
Speed feedback Sets the gain for internal speed
detection control feedback detection control as a
(AFR) gain multiplying factor.
Usually, this setting is not nec-
essary.
Adjust this constant as follows: 0.00 to
n2-01 « If hunting occurs, increase l 0.00 2.00 No A No SDOH
) the set value. '
AFR Gain  Ifresponse is low, decrease
the set value.
Adjust the setting by 0.05 ata
time, while checking the
response.
(Sipeed.feedbackl Sets the time constant to decide
etection contro ;
! the rate of change in the speed 0 to
n2-02 (AFR) time constant | feedhack detection control 2000 250 ms No A No SDIH
AFR Time (AFR).
Speed feedback Sets the time constant to decide
detection control the rate of change in the speed
(AFR) time constant 2 | feedback detection control
(AFR). 0to
n2-03 Increase the setting if an over- 750 ms No A No SD2H
2000
i voltage (OV) fault occurs at the
AFR Time 2 completion of acceleration or
when the load changes radi-
cally.
Starting gain for speed | ges the gain to the AFR gain at
feedback 0 Hz.
n2-05 | detection control The hunting by AFR is con- 0'208 (;O 0.20 No A | No | spau
(AFR) gain change trolled at the time of a low ’
AFR G of Start speed (0-12 Hz).




Machine Protection .

Machine Protection

This section describes functions for protecting the machine.

€ Limiting Motor Torque (Torque Limit Function)

Since the output torque of the motor is calculated internally, a torque limit of any value can be applied. Enable
this function if you do not want a torque above a specified amount to be applied to the load, or if you do not
want a regeneration value above a specified amount to occur.

Individual torque limits can be set for the four quadrants of forward drive, reverse drive, forward regenerative,
and reverse regenerative.

ERelated Constants

Control
Name Change
Constant Description Setting | Factory | during Methods MEIBEGASO_
No. Digital .Opera- Range | Setting Opera- Olgsg— Flux | Register
tor Display tion | \ector | Vestor
Forward drive
torque limit 0to o
L7-01 300 100% No A A 560H
Torq Limit Fwd Sets the torque limit value as a percentage,
Reverse drive taking the motor rated torque as 100%.
i Individual setting for fi drants i -
L7-02 | torque limit srilbll;” ual setting for four quadrants is pos (3) (;8 100% No A A S61H
Torq Limit Rev
Output torque
Forward Positive torque
regenerative L7.04 L7-0
torque limit = - 0.0 to o
L7-03 Regenerative Motor 0.5% No A A 562H
state speed 100.0
Torq Lmt Fwd Reverse Regenerative | Forward
Rgn state 6
R L7-03
everse L7-02
. Negative torque _
regenerative
L7-04 | torque limit ?bootg 05% | No A A | 563H
Torq Lmt Rev
Rgn

mSetting Precautions

* When the torque limit function is operating, control and compensation of the motor speed is disabled
because torque control is given priority. Therefore, the acceleration and deceleration time may increase or
the motor speed may decrease.

* The torque limit accuracy is +5% at an output frequency of 10 Hz or above. When the output frequency is
less than 10 Hz, accuracy is reduced.
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@ Detecting Frequency

Set these constants when signals for the frequency agree, desired frequency agree, or frequency detection from
a multi-function contact is output. When using flux vector control, the motor speed is detected.

ERelated Constants

Constant
No.

Name

Digital Operator
Display

Description

Setting
Range

Factory
Setting

Change
during
Operation

Control
Methods

Open-
loop
Vector

Flux
Vector

MEMOBUS
Register

L4-01

Frequency detection
level

Spd Agree Level

Valid when the following items
are set for a multi-function con-
tact output.

“Desired frequency (speed)
agree 17

“Frequency (FOUT)

detection 1”

“Frequency (FOUT)

detection 2”

Set the frequency to be detected
as a percentage.

0.0 to
100.0

0.0%

530H

L4-02

Frequency detection
width

Spd Agree Width

Valid when the following items
are set for a multi-function con-
tact output.

“Frequency (speed)

agree 17

“Desired frequency (speed)
agree 17

“Frequency (FOUT)

detection 1”

“Frequency (FOUT)

detection 2”

Set the frequency detection
width as a percentage.

0.0 to
100.0

2.0%

531H

L4-03

Frequency detection
level (+/-)

Spd Agree Lvl+-

Valid when the following items
are set for a multi-function con-
tact output.

“Desired frequency (speed)
agree 2”

“Frequency (FOUT)

detection 3”

“Frequency (FOUT)

detection 4”

Set the frequency detection
width as a percentage.

-100.0
to
100.0

0.0%

532H

L4-04

Frequency detection
width (+/-)

Spd Agree Width+-

Valid when the following items
are set for a multi-function con-
tact output.

“Frequency (speed)

agree 27

“Desired frequency (speed)
agree 2”

“Frequency (FOUT)

detection 3”

“Frequency (FOUT)

detection 4”

Set the frequency detection
width as a percentage.

0.0 to
100.0

2.0%

No

533H




mConstants and Output Signals

Machine Protection

User Constant No.

Name

Function

L4-01

Frequency detection level

Desired frequency (speed) agree 1
Frequency (FOUT) detection 1
Frequency (FOUT) detection 2

L4-02

Frequency detection width

Frequency (speed) agree 1
Desired frequency (speed) agree 1
Frequency (FOUT) detection 1
Frequency (FOUT) detection 2

L4-03

Frequency detection level (+/-)

Desired frequency (speed) agree 2
Frequency (FOUT) detection 3
Frequency (FOUT) detection 4

L4-04

Frequency detection width (+/-)

Frequency (speed) agree 2
Desired frequency (speed) agree 2
Frequency (FOUT) detection 3
Frequency (FOUT) detection 4

Set the corresponding setting in the multi-function contact outputs (H2-01 to H2-08) to output the frequency

agree signal, desired frequency agree signal, or frequency detection signal.

Function Setting
Frequency (speed) agree 1 2
Desired frequency (speed) agree 1 3
Frequency (FOUT) detection 1 4
Frequency (FOUT) detection 2 5
Frequency (speed) agree 2 13
Desired frequency (speed) agree 2 14
Frequency (FOUT) detection 3 15
Frequency (FOUT) detection 4 16
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Timing Chart for Frequency Detection Operation

L4-03: Frequency detection level
Related L4-01: Frequency detection level (+/- single sided detection)
constant L4-02: Frequency detection width L4-04: Frequency detection width
(+/- single sided detection)
Frequency (speed) agree 1 Frequency (speed) agree 2
Speed L. * Speed ..
(frequency) —=— L4-02 (frequency) —=—
reference coee A N\ } reference o e N !
Fre- Output frequency Output frequency
quency or motor speed : : or motor speed : :
(speed)
agree 1 : : :
Frequency | On | Frequency Off | On |
(speed) agree 1 (speed) agree 2
(Multi-function contact output setting = 2) (Multi-function contact output setting = 13)
Desired frequency (speed) agree 1 Desired frequency (speed) agree 2
: 2 - (signal side detection)
(on at the following conditions during frequency : o .
(on at the following conditions during frequency
agree) agree)
. L4-04
Desired - - ﬂ ------ I
fre- f ........ N\ D T La0s
quency Output frequency 8”;,?5'&?23‘;2'&03' : : f
(speed) or motor speed . .
agree 1 .
Desired frequency Offl Oon | | | Desired frequency Offl On |
(speed) agree 1 (speed) agree 2
(Multi-function contact output setting = 3) (Multi-function contact output setting = 14)
Frequency (FOUT) detection 1 Frequency (FOUT) detection 3
(L4-01 > | Output frequency |) (L4-03 > Output frequency)
L4-02 |_4-o4
f —- 401 ’ —=- 1403
Output frequench L Output frequency —J”/ \ W
or motor speed or motor speed U
Frequency (FOUT) l | I Frequency (FOUT)  on | off
Fre- detection 1 on | off detection 3 |
quency (Multi-function contact output setting = 4) (Multi-function contact output setting = 15)
(FOUT)  [Frequency (FOUT) detection 2 Frequency (FOUT) detection 4
detection | (L4-01 < | Output frequency |) (L4-03 < Output frequency)
L4-02 +
Y S VA * —=—14-01 I SO }
/ \ } Output frequency / ©\
8“#3&2?2‘322? - : or motor speed . -
_ La-D1 ™= : :
Frequency (FOUT)  off | on | Frequency FOUT o | on |
Detection 2
(Multi-function contact output setting = 5) (Multi-function contact output setting = 16)




Machine Protection

@ Detecting Motor Torque

If an excessive load is placed on the machinery (overtorque) or the load is suddenly lightened (undertorque),
an alarm signal can be output to multi-function contact output terminals DO1 to DOS. Two types of torque
detection can be performed independently.

To use the overtorque/undertorque detection function, set B, 17, 18, 19 (Overtorque/undertorque detection
NO/NC) in one of the following constants: H2-01 to H2-08 (Multi-function contact output terminals DO1 to
DOS8 function selection). Overtorque and undertorque are detected based on the values set for L6-01 and L6-
04.

The overtorque/undertorque detection level is the motor torque (motor rated torque 100%).

ERelated Constants

Control
Change
Setting | Factory 9 Methods

Constant during
" R Setti Open-
No. | Digital Operator ange | =9 | operation | loop |, FUX

Display Vector | Vector

Name
MEMOBUS
Register

Description

Overtorque/ Sets the operation when overtorque

Undertorque detec- | or undertorque is detected.

tion operation selec- | 0: Overtorque/undertorque

tion 1 detection disabled

1: Overtorque detection only with
speed agreement, operation
continues after detection
(alarm).

2: Overtorque detected
continuously during operation,
operation continues after detec-
tion (alarm).

3: Overtorque detection only with 6
speed agreement, output .
stopped upon detection
(protected operation).

4: Overtorque detected
continuously during operation,
output stopped upon detection
(protected operation).

L6-01 5: Undertorque detection only 0to8 0 No A A 550H

with speed agreement,

Torq Det 1 Sel operation continues after detec-

tion (alarm).

6: Undertorque detected
continuously during operation,
operation continues after detec-
tion (alarm).

7: Undertorque detection only
with speed agreement, output
stopped upon detection
(protected operation).

8: Undertorque detected
continuously during operation,
output stopped upon detection
(protected operation).

Output when Overtorque/under-

torque detection 1 NO or Over-

torque/undertorque detection 1 NC
is selected for the multi-function
contact output.
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Constant
No.

Name

Digital Operator
Display

Description

Setting
Range

Factory
Setting

Change
during
Operation

Control
Methods

Open-
loop
Vector

Flux
Vector

MEMOBUS
Register

L6-02

Overtorque/
Undertorque detec-
tion level 1

Torq Det 1 Lvl

Sets the overtorque/undertorque
Set the value as a percentage, tak-
ing the motor rated torque as 100%

0to
300

150%

551H

L6-03

Overtorque/
Undertorque detec-
tion time 1

Torq Det 1 Time

Sets the overtorque/undertorque
detection time in seconds.

0.0 to
10.0

0.1s

552H

L6-04

Overtorque/Under-
torque detection
operation selection 2

Torq Det 2 Sel

Sets the operation when overtorque
or undertorque is detected.

0: Overtorque/undertorque
detection disabled

1: Overtorque detection only with
speed agreement, operation
continues after detection
(alarm).

2: Overtorque detected
continuously during operation,
operation continues after detec-
tion (alarm).

3: Overtorque detection only with
speed agreement, output
stopped upon detection
(protected operation).

4: Overtorque detected
continuously during operation,
output stopped upon detection
(protected operation).

5: Undertorque detection only
with speed agreement,
operation continues after detec-
tion (alarm).

6: Undertorque detected
continuously during operation,
operation continues after detec-
tion (alarm).

7: Undertorque detection only
with speed agreement, output
stopped upon detection
(protected operation).

8: Undertorque detected
continuously during operation,
output stopped upon detection
(protected operation).

Output when Overtorque/under-
torque detection 2 NO or Over-
torque/undertorque detection 2 NC
is selected for the multi-function
contact output.

0to8

553H

L6-05

Overtorque/Under-
torque detection
level 2

Torq Det 2 Lvl

Sets the overtorque/undertorque
detection level.

Set the value as a percentage, tak-
ing the motor rated torque as
100%.

0to
300

150%

554H

L6-06

Overtorque/Under-
torque detection time
2

Torq Det 2 Time

Sets the overtorque/undertorque
detection time in seconds.

0.0 to
10.0

0.1s

555H




Machine Protection

Multi-function Contact Output (H2-01 to H2-08)

Setti Control Methods
etin .
9 Function Open- Flux
Value loop Vector
Vector
B Overtorque/undertorque detection 1 NO (NO contact) (On: Overtorque/undertorque detection) Yes Yes
17 Overtorque/undertorque detection 1 NC (NC contact) (Off: Overtorque/undertorque detection) Yes Yes
18 Overtorque/undertorque detection 2 NO (NO contact) (On: Overtorque/undertorque detection) Yes Yes
19 Overtorque/undertorque detection 2 NC (NC contact) (Off: Overtorque/undertorque detection) Yes Yes

mL6-01 and L6-04 Set Values and LCD Indications

The relationship between alarms displayed on the Digital Operator when overtorque or undertorque

detected, and the set values in L6-01 and L6-04, is shown in the following table.

1S

LCD Indications
Set . Overtorque/ | Overtorque/
Function
Value Undertorque | Undertorque
Detection 1 Detection 2
0 Overtorque/undertorque detection disabled. - -
1 OveHquue detection only with speed matching, operation continues after OL3 flashes OL4 flashes
detection (alarm).
) Overtorque.detected continuously during operation, operation continues OLA3 flashes OL4 flashes
after detection (alarm).
3 Qvel'torque detection pnly with speed matching, output stopped upon detec- OLA lit OL4 lit
tion (protected operation).
4 Overthque detected contlnpously during operation, output stopped upon OL3 lit OL4 lit
detection (protected operation).
6
Undertorque detection only with speed matching, operation continues after
5 detection (alarm). UL3 flashes ULA4 flashes I
6 Undertorqu.e detected continuously during operation, operation continues ULS3 flashes UL4 flashes
after detection (alarm).
7 UnderTorque detection only with speed matching, output stopped upon UL3 lit UL4 lit
detection (protected operation).
3 Under.torque detected contl.nuously during operation, output stopped upon UL3 lit ULA4 it
detection (protected operation).
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mSetting Example
The following diagram shows the timing chart for overtorque and undertorque detection.

» Overtorque Detection

Motor current (output torque)

16-02 or L6-05 f-—————>F=——————>

Overtorque detection 1 NO L6-03 or :'—': L6-03 or :-—-:

or overtorque detection 2 NO | L6-06 | L6-06
I On ! On

* The overtorque detection disabled band is approximately 10% of the motor rated torque.

 Undertorque Detection

Motor current (output torque)

L6-02 or L6-05

1

L6-03 or —t—e—
L6-06

L6-03 or —>
L6-06

Undertorque detection 1 NO
or undertorque detection 2 NO

—

* The undertorque detection disabled band is approximately 10% of the motor rated torque.

On
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Machine Protection

€ Motor Overload Protection

You can protect the motor from overload using the Inverter's built-in electronic thermal relay.

ERelated Constants

Name Control
Change
Constant Descriotion Setting | Factory during Methods | \iemoBus
No. Digital Operator P Range | Setting 9 Open- | £x Register
' Operation | loop Vect
Display Vector | ¥E¢O"
Motor rated current Sets the motor rated current in
amperes.
F2-01 These set values will become 0.1 to 86.6 A No Q Q 360H
Motor Rated FLA the reference values for motor 1500.0
protection, torque limits and
torque control.
Motor protection Sets whether the motor over-
selection load protection function is
L1-01 enabled or disabled at elec- Oorl | No A A AEOH
tronic thermal relay.
MOL Fault Select 0: Disabled
1: Enabled
Motor protection time | Sets protection time when over-
constant load of the motor overload
detection level (L1-07) is
applied to the load status that 10to
L1-02 was lower than the motor over- 3'0 0.0 60.0 s No A A 4E1H
MOL Time Const load detection start level (L1- '
06).
Set a value appropriate for the
overload capacity of the motor.
Selection of operation | Sets the stopping method when
when motor overload | motor overload is detected.
L1-04 is detected 0: Decelerate to stop 003 | No A A AE3H
1: Coast to stop
MOL Select 2: Emergency stop
3: Continue operation
Motor overload Sets the motor overload detec-
detection start level tion start level as a percentage,
taking the motor rated current 20 to
L1- 1109 A A 4ESH
06 as 100%. 300 0% No 5
OLI Start Level The set value must be smaller
than L1-07.
Motor overload Sets the motor overload detec-
detection level tion level as a percentage, tak-
ing the motor rated current as 30 to
L1- 1509 A A 4E6H
07 100%. 300 50% No 6
OLI Level The set value must be bigger
than L1-06.
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mSetting Example

Set the motor overload detection start level for L1-06, the motor overload detection level for L1-07, and the
motor protection operation time at the motor overload detection level for L1-02, taking the motor rated current

as 100%.

The factory setting capacity is 150% for 60 seconds.

If the output current exceeds the motor overload detection start level, the electronic thermal relay will be acti-

vated.

The following diagram shows an example of the characteristics of the electronic thermal protection operation

time (L1-02=60 seconds, L1-06=110%, L1-07=150%).

Operating time (min.)

100

60

10

Setting Precautions

Motor current (%)
E2-01 = 100%

Fig 6.18 Motor Protection Operation Time

* To detect overloads at an earlier timing, set smaller values for L1-02 and L1-07.

o If L1-06 (Motor overload detection start level) is set as equal to or higher than L1-07 (Motor overload
detection level), an OPE11 (Constant setting error) operation error will occur. Set L1-06 to a value of

lower than L1-07.

 If multiple motors are connected to one Inverter, set constant L1-01 to 0 (disabled). To protect the motor,
install a thermal relay in the motor power line, and implement protective measures against overload on

each motor.



Machine Protection

€ Limiting the Motor Rotation Direction

If you set motor reverse rotation prohibited, a Reverse Run Command will not be accepted even if it is input.
Use this setting for applications in which reverse motor rotation can cause problems (for example, fans,

pumps, etc.)

ERelated Constants

Name Control
Change
Constant Description Setting | Factory during ML MEMOBUS
No. Digital Operator Range | Setting 9 [Open-T [ | Register
. Operation | loop
Display Vector | V&ctor
Prohibition of reverse | Sets whether reverse rotation
operation of the motor is prohibited or
b1-04 not. Oorl 1 No A A 1A3H
Reverse Oper 0: Reverse enabled
1: Reverse disabled
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Continuing Operation

This section describes functions for continuing or automatically restarting Inverter operation even if an
error occurs.

€ Restarting Automatically after Power Is Restored
Even if a temporary power loss occurs, you can restart the Inverter automatically after power is restored to
continue motor operation. To restart the Inverter after power has been restored, set L2-01 to 1.

If L2-01 is set to 1, when power is restored within the time set in L2-02, the Inverter will restart. If the time set
in L2-02 is exceeded, an alarm IUV (Main circuit voltage drop) will be detected.

Set constants L.2-02 to L2-04 for operations related to restarting of Inverter operation.

ERelated Constants

Name Control
i Change Methods
Description Setting | Factory MEMOBUS

Constant during
iqi Range | Settin Open- Register
No. Digital Operator 9 9 Operation | loop | F1UX g

Display Vector | Vector

Selection of operation | Selects the operation when a
at momentary power | momentary power loss occurs.
loss detection 0: Disabled
[main circuit undervoltage
(IUV) detection]
1: Enabled
[Restarted when the main
L2-01 circuit power returns within | 0 or 1 0 No A A 4FOH
) the time set for L2-02.
PwrL Selection When L2-02 is exceeded,
main circuit undervoltage
(IUV) is detected.]
A backup of the control power
supply is necessary for momen-
tary power loss compensation.

Momentary power loss
1L.2-02 ridethru time

PwrL Ridethru t

Min. baseblock time | Sets the minimum baseblock
time in seconds at recovery
after momentary power loss or
Inverter stop. The Inverter will
not accept Run Commands for
the set period of time and main- | 0.1 to
PwrL Baseblock t tains the baseblock state. 5.0 20s No A A 4r2H
When a drive overcurrent
(I0C) or Power Cell fault
(CFA) occurs at the start of DC
injection braking, increase the
set values.

Sets the ridethrough time in 0.0 to

seconds when L2-01 is set to 1. 10.0 2.0 No A A 4FTH

L2-03

Voltage recovery time | Sets the time required to return
the Inverter output voltage to
normal voltage at the comple-
tion of a speed search, in sec-
onds.

Sets the time required to 00 to

L2-04 recover from 0 V to the maxi- 3.0s No A A 4F3H
PwrL V/F Ramp t mum voltage. 10.0

When a drive overcurrent
(I0C) or Power Cell fault
(CFA) occurs during voltage
recovery or after recovery,
increase the set values.
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Continuing Operation

mSetting Precautions
* Error output signals are not output during momentary power loss recovery.

» To continue Inverter operation after the power has been restored, adjust settings so that Run Commands
from the control circuit terminals are retained even during the power loss.

 To continue Inverter operation after power has been restored, it is necessary to back up the control power
supply with a UPS or other device.

» Adjustment of the speed search (b3 constants) is necessary for operation start conditions when restarting
Inverter operation.

@ Speed Search

The speed search function finds the actual speed of the motor that is rotating due to inertia, and then starts
smoothly from that speed. The speed search function is effective when restoring power after a momentary
power loss, transferring from a commercial power supply to the Inverter, and restarting the fan running due to
the moment of inertia.

Set whether to enable or disable speed search at startup, and set the type of speed search (speed estimation or

current detection) using b3-01. To perform speed search every time a Run Command of the Inverter is input,
set b3-01 to 1 or 3.

The difference between the types of speed search is explained below.

Search Method Speed Estimation Current Detection

The speed search is started from the speed (fre-
quency) reference at the time that the momen-

Estimates the motor speed when the search
P tary power loss was detected, or from the

Overview of Search
v W starts, and accelerates and decelerates from the

Method estimated speed to the set frequency. rTlaxi‘mum output frequency, and speed detec-
tion is performed based on the current level
being searched for. 6
External speed search command 1: e
External search command 1 and external Starts speed search from the maximum output
External Speed Search | search command 2 become the same operation, | frequency.
Command estimating the motor speed and starting the External speed search command 2:
search from the estimated speed. Starts speed search from the speed (frequency)

reference set before the search command.

L. Cannot be used with multiple motors and Cannot be used with multiple motors.
Application Precau-
tions motors two or more frames smaller than the In open loop control, the motor may accelerate
Inverter capacity. suddenly with light loads.
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ERelated Constants

Constant
No.

Name

Digital Operator
Display

Description

Setting
Range

Factory
Setting

Change
during
Operation

Control
Methods

Open-
loop
Vector

Flux
Vector

MEMOBUS
Register

b3-01

Speed search
selection at start
(common)

SpdSrch at Start

Enables/disables the speed
search function when a Run
Command is input, and sets the
speed search method.
0: Disabled, speed estimation
1: Enabled, speed estimation
2: Disabled, current detection
3: Enabled, current detection

Speed Estimation:

When the search is started, the
motor speed is estimated and
acceleration/deceleration is
performed from the estimated
speed to the specified
frequency.

Current Detection:

The speed search is started
from the frequency when
power was momentarily lost
or the maximum frequency,
and the speed is detected
based on the search current
level.

0to3

1COH

b3-02

Speed search
operating current
(common)

SpdSrch Current

Sets the speed search operation
current as a percentage, taking
the Inverter rated current as
100%.

Usually setting is not necessary.
When restarting is not possible
with the factory settings, adjust
the value.

0to
200

30%"

No

No

1CIH

b3-03

Speed search
deceleration time
(common)

SpdSrch Dec Time

Sets the output frequency
deceleration time during speed
search in seconds.

Set the time for deceleration
from the maximum output fre-
quency to the minimum output
frequency.

0.1to
10.0

40s

1C2H

b3-05

Speed search wait time
(common)

Search Delay

Sets the magnetic contactor
operating delay time when
there is a medium-voltage mag-
netic contactor on the output
side of the Inverter. When a
speed search is performed after
recovering from a momentary
power loss, the search opera-
tion is delayed by the time set
here.

0.0 to
20.0

0.2

No

1C4H

b3-06

Output current 1
during speed search
(speed estimation)

Srch Im Lvll

Sets the output current during
the first half of speed search as
a coefficient to the motor rated
current (E2-01). Increase the
set value if the search speed
becomes extremely slow when
a speed search is performed
after a long baseblock, for
example, in searches at startup.

0.0 to
1.0

0.5

1CSH




Continuing Operation

Name Chanae Control
Constant Description Setting | Factory | o n% Methods MEMOBUS
No. Digital Operator Range | Setting 0 : Open- | ¢« Register
. peration | loop
Display Vedtor | Vector
Output current 2 Sets the output current during
during speed search the last half of speed search as a
(speed estimation) coefficient to the motor no-load
current (E2-03). The multipli-
cation of motor no-load current
and set coefficient is limited to 0.0 to
b3-07 the motor rated current (E2-01). 3 0 1.5 No A A 1C6H
Increase the set value if the ’
Srch Im LvI2 search speed becomes
extremely slow when a speed
search is performed after a long
baseblock, for example, in
searches at startup.
Speed search detection | Restarts operation at a speed
compensation gain obtained by multiplying the
(speed estimation) speed from the speed search by
the compensation gain.
Increase this setting if overvolt- | 1.00 to
b3-10 ages of Power Cells occur 1.50 1.05 No A No 1C9H
Srch Detect Comp when a speed search is per-
formed after a long baseblock,
for example, in searches at star-
tup.
Speed estimation
method switching Switches the speed estimation
b3-11 level Tnethod automatlcal-ly accord- 0.5 to 5.0% No A A |CAH
(speed estimation) ing to the motor residual volt- 100.0
age. Set the switching level.
Srch Mthd Sw Lvl
Current detection On speed estimation, the motor
dead-zone width speed is estimated from the
during speed search detected current value. For cur-
(speed estimation) rent detection, the dead-zone
must be set. Set the dead-zone
width using the current detec-
b3-12 tion resolution as reference 0.5 to 40 No A A |CBH
amount. 10.0
Decrease the set value if the
Srch I Deadband search speed becomes
extremely slow when a speed
search is performed after a long
baseblock, for example, in
searches at startup.
Torque compensation
time constant during | ge(s primary lag of the torque
b3-13 speed search (com- compensation function during a Oto 10 ms No A A 1CCH
mon) speed search in milliseconds. 10000
TComp T at SpdSr
Current control start Sets the level to start prolonga-
level during voltage tion of the voltage restoration
b3-14 restoration (common) Fime to control the current dur- | 0.0 to 20 No A A |CDH
ing a speed search. Set the 5.0
Srch Lvl Red I level, taking no-load current as
1.0.
Time constant for . Sets the time constant for filter-
current control during | o for the operation to prolong
b3-15 voltage restoration voltage restoration time in Oto 5 ms No A A 1CEH
(common) order to control current during 100
Srch T Red I a speed search.
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Name Chanae Control
Constant Description Setting | Factory | o n% Methods | yemogus
No. Digital Operator Range | Setting 0 ; Open- | £« Register
. peration | loop
Display Vector | Vector
Wait time after Sets the wait time for switching
completion of speed | to normal control after comple- 0.00 to
b3-16 search (common) tion of speed search. The speed 5 00 0.01s No A No 1CFH
(frequency) reference will be ’
SpdSrch Ret Time held during the set wait time.
IS_Of_ttha? CLA currgnt Sets the software current limit
tmit 1 durng spee value during a speed searchasa | 0.0 to
b3-17 search (common) percentage,gtakiZg the motor 300.0 100.0% No A A IDOH
SpdSrch CLA Lvl1 rated current as 100%.
Software CLA current | Sets the software current limit
limit 2 during speed value at 0 Hz during a speed 0.0 to
b3-18 search (common) search as a percentage, taking 3'0 0.0 100.0% No A A IDIH
the motor rated current as '
SpdSrch CLA LvI2 100%
Min. baseblock time Sets the minimum baseblock
time in seconds at recovery
after momentary power loss or
Inverter stop. The Inverter will
not accept Run Commands for
12-03 thg set period of time and main- | 0.1 to 20 No A A AFOH
PwrL Baseblock t tains the baseblock state. 5.0
When a drive overcurrent
(I0C) or Power Cell fault
(CFA) occurs at the start of DC
injection braking, increase the
set values.
Voltage recovery time | Sets the time required to return
the Inverter output voltage to
normal voltage at the comple-
tion of a speed search, in sec-
onds.
Sets the time required to 0.0 to
L2-04 recover from 0 V to the maxi- ) 3.0s No A A 4F3H
PwrL V/F Ramp t mum voltage. 10.0
When a drive overcurrent
(I0C) or Power Cell fault
(CFA) occurs during voltage
recovery or after recovery,
increase the set values.

* The factory setting will change when the control method is changed.

Multi-function Contact Inputs (H1-03 to H1-16)

Control Methods

Setting Function Open- Flux
Value loop Vector
Vector
External search command 1
Off: Speed search disabled (Start from the minimum output frequency)
61 L . . Yes No
On: Speed estimation type (Motor speed estimated, speed search from the estimated speed)
Current detection type (Speed search from maximum output frequency)
External search command 2
Off: Speed search disabled (Start from the minimum output frequency)
62 On: Speed estimation type [Motor speed estimated, speed search from the estimated speed (same Yes No
operation as for external search command 1)]
Current detection type [Speed search from set frequency (speed (frequency) at the time the
search command was input)]




Continuing Operation

mSetting Precautions

* When both external search commands 1 and 2 are set for the multi-function contact input terminals, an
OPEO3 (invalid multi-function input selection) operation error will occur. Set either external search
command 1 or external search command 2.

* For flux vector control, set the speed search selection at start (b3-01) to 1. The speed search will start from
the speed (frequency) detected by the PG.

* When executing a speed search using an external search command, program an external sequence so that
both the Run Command and the external search command are on for at least the minimum baseblock time
(L2-03).

« If the Inverter output is equipped with a medium-voltage magnetic contactor, set the operation delay time
of the contactor in b3-05 (Speed search wait time). The factory setting is 0.2 s. When not using the
medium-voltage magnetic contactor, you can reduce the search time by setting b3-05 to 0.0 s. After wait-
ing for the speed search wait time, the Inverter will start the speed search.

 Constant b3-02 (Speed search operation current) is the setting (current detection level for search comple-
tion) for speed search at start for both a current detection type speed search and speed estimation type
speed search. When the current falls below the detection level, the speed search is considered completed,
and the motor accelerates or decelerates to the speed (frequency) reference. If the motor cannot restart,
lower the set value.

» Constant b3-12 (current detection dead-zone width during speed search) is the setting for speed search at
start (for estimating speed from detected current) for a speed estimation type speed search. Decrease the
set value if the search speed is low compared to the actual motor speed and increase the set value if the
search speed is high.

ESpeed Estimation Type Speed Search

Execute autotuning before using the speed estimation type speed search. If the cable length between the motor
and Inverter is changed after autotuning has been performed, perform only stationary autotuning for line-to-
line resistance again.

The timing charts for speed estimation type speed search are shown below.

Speed Search at Startup

The timing chart when an external speed search command is input, or when a speed search is performed at the
same time as a Run Command is input after the power has been shut down for a long period of time, is shown
below.

OFF : ON Specified
Run Command _ speed (frequency)
: : : reference

Start using /,
speed detected

Output frequency

Speed search
operating current
(b3-02)

Output current
: : 10s :
: : * Lower limit set using the speed search wait time (b3-05).

Minimum baseblock time (L2-03) x 0.7*

Note: If the stopping method is set to coast to stop, and the Run Command turns on in a short time, the
operation may be the same as for speed search after short baseblock explained later.

Fig 6.19 Speed Search at Startup (Speed Estimation)
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Speed Search after Short Baseblock

The timing chart for a short baseblock (when Inverter operation is restarted after power has been restored from
a momentary power loss) is shown below.

* Loss Time Shorter than the Minimum Baseblock Time (L2-03)

Main circuit On Off Start using Specified
power supply speed detected speed (frequency)

T ) VA
Output frequency '

Output current

> ‘ 10 ms

<> *1 Baseblock time may be reduced by the output frequency

- : o 2 immediately before the baseblock.
1
Minimum baseblock time (12-03) x 0.75 *2 After main circuit power supply recovery, the motor waits
at least for the speed search wait time (b3-05).

Fig 6.20 Speed Search after Baseblock (Speed Estimation: Loss Time < L2-03)

* Loss Time Longer than the Minimum Baseblock Time (L2-03)

Main circuit On Off Start using speed detected

power supply : : ; : Specified

Output frequency : (frequency)
: : reference

Output current /u

—
—» —— 10 ms

Minimum baseblock time Speed search wait time
(L2-03) (b3-05)

Note: If the frequency immediately before the baseblock is low or the main circuit power supply is shut

down for a long time, the operation may be the same as for speed search at startup, explained
earlier.

Fig 6.21 Speed Search After Baseblock (Speed Estimation: Loss Time > L2-03)



Continuing Operation

ECurrent Detection Type Speed Search

The timing charts for current detection type speed search are shown below.

Speed Search at Startup

The timing chart when an external speed search command is input, or when a speed search is performed at the
same time as a Run Command is input after the power has been shut down for a long period of time, is shown

below.

Off On Deceleration time set in b3-03

Run Command -~ Specified

Maximum out%: —
frequency or v speed (frequency)
: reference

set frequency

Output frequency

Speed search
operating current (b3-02)

Output current

Minimum baseblock tirﬁe* * Lower limit is set using the speed search
(L2-03) wait time (b3-05).

Fig 6.22 Speed Search at Startup (Current Detection)

Speed Search after Short Baseblock
The timing chart for a short baseblock (when Inverter operation is restarted after power has been restored from
a momentary power loss) is shown below.
* Loss Time Shorter than Minimum Baseblock Time (L2-03)

Main circuit - -
power supply : On Off . Output frequency before power loss gpecified
: Deceleration time speed (frequency) 6
Output / set in b3-03 reference
frequency I
Speed search
: operating current
Output 5 | (b3-02)
current : : :
: R / : . *1 Baseblock time may be reduced by the output frequency
Minimum baseblock time (L2-03)" © | immediately before baseblock.
<> *2 After main circuit power supply recovery,
*2 ~ the motor waits at least for the speed search wait time (b3-05).

Fig 6.23 Speed Search after Baseblock (Current Detection: Loss Time < L2-03)

* Loss Time Longer than Minimum Baseblock Time (L2-03)

Main circuit : -
power supply On Off Output frequency before power loss Specified

: ; speed (frequency)
frequency :

Y A Sy A — Speed search
operating current

Output current : :
<—> <—> Speed search wait time (b3-05) (b3-02)

Minimum baseblock time
(L2-03)

Fig 6.24 Speed Search after Baseblock (Current Detection: Loss Time > L2-03)
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@ Restarting Operation After Transient Fault (Auto Restart Function)

If an Inverter fault occurs during operation, the Inverter will perform a self-diagnosis. If no fault is detected,
the Inverter will automatically restart using the speed search function (b3-01). This is called the auto restart
function.

Set the number of auto restarts in L5-01. A fault reset will be attempted every 5 ms after a fault occurs and
minimum baseblock time has passed. The number of auto restarts is counted when the Inverter attempts a fault
reset and restarts operation. The protection function will activate if a fault continues to occur after auto restart-
ing the number of times set in L5-01.

The auto restart function can be applied to the following faults. If a fault not listed below occurs, the protec-
tion function will activate (and the auto restart function will not).

* 10C (drive overcurrent)
* OGF (output side ground fault)
* OL2 (inverter overload)

mAuto Restart External Outputs

To output auto restart signals externally, set H2-OO [multi-function contact output 1 (DO1) to 8 (DOS8) func-
tion selection] to 1E (During auto restart).

ERelated Constants

Name Chanae Control
Constant Description Setting | Factory durin% Methods | \iemoBus
No. Digital Operator Range | Setting o : Open- Flux Register
. peration | loop
Display Vector | Vector
Number of auto restart | Sets the number of auto restart
attempts attempts.
L5-01 Automatically restarts after a Oto5 0 No A A 540H
Num of Restarts fault and conducts a speed
search from the run frequency.
Auto restart operation | Sets whether a fault contact
selection output is activated during auto
restart.
L5-02 0: Not output (Fault contactis | Oor1 0 No A A 541H
Restart Sel not activated.)
1: Output (Fault contact is
activated.)
Auto restart duration | Sets the maximum duration
time time for fault resetting opera-
tion during auto restart. 001 to
L5-03 Protective operation is acti- l 8.00 0.05 No A A 542H
Max Restart Time vated if the fault is not cleared ’
even when the set time has
elapsed.

HApplication Precautions
» The counted number of auto restarts is reset under the following conditions:
* After auto restart, normal operation has continued for 10 minutes.

* After the protection operation has been performed, the fault has been verified, and a fault reset has been
input.
 After the power supply has been turned off, and then on again.

* Do not use the auto restart function when driving hoisting machines, such as elevators or cranes.



Input Terminal Functions .

Input Terminal Functions

This section describes the input terminal functions, which set operating methods by switching the func-
tions of the multi-function contact input terminals (S3 to S16).

€ Temporarily Switching Operation between Digital Operator and Control
Circuit Terminals

You can switch the Inverter Run Command inputs and speed (frequency) reference inputs between local (Dig-
ital Operator) and remote (input method selected using b1-01 and b1-02).

You can switch between local and remote by turning on and off the terminals if user constants H1-03 to H1-16
(multi-function contact input terminal S3 to S16 function selection) have been set to 1 (local/remote selec-
tion).

To input the Run Command or speed (frequency) reference from the control circuit terminals, set b1-01 or b1-
02 to 1 (control circuit terminals).

The Run Command and speed (frequency) reference input from control circuit terminals are normally used via
the PLC, so set b1-01 and b1-02 to 3 (PLC) and do not change this setting.

ERelated Constants

Name Chanae Control
Constant Description Setting | Factory durin% Methods | \iemosus
No. Digital Operator Range | Setting . Open- | ¢, | Register
. Operation | loop
Display Vector | Vector
Speed (frequency) Sets the speed (frequency)
selection reference input method.
0: Digital Operator
1: Control circuit terminal
b1-01 . 0to3 3 No Q Q 1AOH
(analog input) 6
Reference Source 2: MEMOBUS communica-
tions I
3: PLC
Operation method Sets the Run Command input
selection method.
0: Digital Operator
b1-02 1: Control cirf:uit terminal 0t03 3 No Q Q IALH
(sequence input)
Run Source 2: MEMOBUS communica-
tions
3: PLC

the local/remote function has been set in the multi-function contact input terminals, the LOCAL/REMOTE Key

% You can also perform local/remote switching using the LOCAL/REMOTE Key on the Digital Operator. When
function on the Digital Operator will be disabled.

INFO
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€ Blocking Inverter Outputs (Baseblock Commands)

Set 8 or 9 (Baseblock command NO/NC) in one of the constants H1-03 to H1-16 (multi-function contact input
terminal S3 to S16 function selection) to perform baseblock commands using the terminal's on/off operation,
and stop Inverter output using the baseblock commands. At this time, the motor will be coasting and “BB”
will blink on the Digital Operator.

When the baseblock command is cleared, operation is restarted by executing a speed search.

Multi-function Contact Inputs (H1-01 to H1-16)

Setti Control Methods
ettin .
9 Function Open- Flux
Value loop
Vector
Vector
8 Baseblock command NO (NO contact) (On: Baseblock) Yes Yes
9 Baseblock command NC (NC contact) (Off: Baseblock) Yes Yes

BTiming Chart

The timing chart when using baseblock commands is shown below.

Forward operation/Stop Off {On
Baseblock command Input | Cleared
Speed (frequency) reference
Output frequency [ /

. . Hold
Restart operation using speed search

Fig 6.25 Baseblock Commands



Input Terminal Functions

€ Raising and Lowering Speed (Frequency) References Using Contact Sig-
nals (UP/DOWN Command)

The UP and DOWN commands raise and lower Inverter speed (frequency) references by turning on and off a
multi-function contact input terminal S3 to S16.

To use this function, set one of the constants H1-03 to H1-16 (Multi-function contact input terminal S3 to S16
function selection) to 10 (UP command) or 11 (DOWN command). Be sure to allocate two terminals so that
the UP and DOWN commands can be used as a pair.

The output frequency depends on the acceleration and deceleration time. Be sure to set b1-02 (Operation
method selection) to 1 (Control circuit terminal).

ERelated Constants

Name ch Control Meth-
Constant _ Description Setting | Factory dua;i?]ge ods MEMOBUS
No. Digital Operator P Range | Setting | t%J Cl’ggg' Flux | Register
. eration
Display p Vector | Vector
Speed (frequency) Sets the upper limit of the
d2-01 reference upper limit | speed (frequency? reference as | 0.0 to 100.0% No A A JEOH
. a percentage, taking the max. 110.0
Ref Upper Limit output frequency as 100%.
Speed (frequency) Sets the lower limit of the
42-02 reference lower limit | speed (frequency). reference as | 0.0 to 0.0% No A A JEIH
. a percent age, taking the max. 109.0
Ref Lower Limit output frequency as 100%.

EPrecautions

When setting and using UP and DOWN commands, observe the following precautions.

Setting Precautions

If multi-function contact input terminals S3 to S16 are set as follows, an operation error OPEO3 (Invalid multi-
function input selection) will occur:

¢ Either the UP command or DOWN command has been set.

e UP/DOWN commands and an Acceleration/deceleration on hold command have been allocated at the
same time.

Application Precautions

* Speed (frequency) reference outputs using UP/DOWN commands are limited by the speed (frequency) ref-
erence upper and lower limits set in constants d2-01 to d2-02. Here, the speed (frequency) reference from
analog speed (frequency) reference terminal AIl becomes the speed (frequency) reference lower limit. If
using a combination of the speed (frequency) reference from terminal AIl and the speed (frequency) refer-
ence lower limit set in d2-02, the larger lower limit will become the speed (frequency) reference lower
limit.

« If inputting the Run Command when using UP/DOWN commands, the output frequency accelerates to the
speed (frequency) reference lower limit.

* When using UP/DOWN commands, multi-step operations are disabled.
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ETiming Chart
The timing chart when using the UP/DOWN command is shown below.

Output frequency

Upper limit |- . e eeeeeeeaeeeeeeemeeseeeeeeseessieesesieeseesasesessseeseeemeesseesseeaseene
Acceleratesto __
lower limit

Lower limit - ‘ SR SO \

Forward operation/stop

UP command

DOWN command

Frequency
matching signal*

* The frequency matching signal turns on when the motor
is not accelerating/decelerating while the Run Command is on.

Fig 6.26 UP/DOWN Commands Timing Chart
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Input Terminal Functions

@ Jog Speed (Frequency) Operation without Forward and Reverse Com-
mands (FJOG/RJOG Command)

The FJOG/RJOG command functions operate the Inverter using jog speed (frequency) by using on/off opera-
tion of multi-function contact input terminals S3 to S16. When using the FJOG/RJOG commands, there is no
need to input the Run Command.

To use this function, set one of the constants H1-03 to H1-16 (multi-function contact input terminal S3 to S16
function selection) to 12 (FJOG command) or 13 (RJOG command).

ERelated Constants

Name Control
Change
Constant Description Setting | Factory during Methods | iemoBus
No. Digital Operator Range | Setting 9 [Open-T . | Register
' Operation | loop Vector
Display Vector | '€¢
Jog speed (frequency) | Sets the speed (frequency) ref-
reference erence when the jog speed (fre-
quency) reference selection, 0.00 to o
di-17 FJOG command, or RJOG 100.00 10.00% Yes Q Q 2DOH
Jog Reference command is on for multi-func-
tion contact inputs.

Multi-function Contact Inputs (H1-03 to H1-16)

Setti Control Methods
ettin .
9 Function Open- Flux
Value loop
Vector
Vector
12 FJOG command [On: Forward operation at jog speed (frequency) d1-17] Yes Yes 6
13 RJOG command [On: Reverse operation at jog speed (frequency) d1-17] Yes Yes I

EApplication Precautions
» Jog speed (frequency) references using FJOG and RJOG commands are given priority over other speed
(frequency) references.

* When both the FIOG command and the RJOG command are on for 500 ms or longer at the same time, the
Inverter stops according to the setting in b1-03 (stopping method selection).
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€ Stopping the Inverter by Notifying Peripheral Device Errors to the
Inverter (External Fault Function)

The external fault function operates the error contact output, and stops the Inverter operation if the Inverter
peripheral devices break down or an error occurs. The Digital Operator will display EFx [External fault (input
terminal Sx)]. The x in EFx shows the terminal number of the terminal that inputs the external fault signal. For
example, if an external fault signal is input to terminal S3, EF3 will be displayed.

To use the external fault function, set one of the values 20 to 2F in one of the constants H1-03 to H1-16 (multi-
function contact input terminal S3 to S16 function selection).

Select the value to be set in H1-03 to H1-16 based on the combination of the following three conditions.
» Signal input level from peripheral devices
 External fault detection method

* Operation during external fault detection (major fault)

The following table shows the relationship between the combinations of conditions and the set values in H1-
ano.

Signal Input Level™ Fault Detef:;tion Operation During Fault Detection
Set Method
Value NO NC Constant Detef:tion Deceler- | Coastto Emer- Continye
Contact Contact | Detection durnn_g ate to Stop Stop gency Stop | Operation
Operation (Error) (Error) (Error) (Alarm)
20 Yes Yes Yes
21 Yes Yes Yes
22 Yes Yes Yes
23 Yes Yes Yes
24 Yes Yes Yes
25 Yes Yes Yes
26 Yes Yes Yes
27 Yes Yes Yes
28 Yes Yes Yes
29 Yes Yes Yes
2A Yes Yes Yes
2B Yes Yes Yes
2C Yes Yes Yes
2D Yes Yes Yes
2E Yes Yes Yes
2F Yes Yes Yes

* 1. Set the input level to detect errors, using either signal on or signal off. (NO contact: External fault when on; NC contact: External fault when off).
* 2. Set the detection method to detect errors, using either constant detection or detection during operation.

Constant detection: Detects while power is supplied to the Inverter.

Detection during operation: Detects only during Inverter operation.



Output Terminal Functions .

Output Terminal Functions

The output terminal function, which sets the output methods by switching the functions of the multi-func-
tion output terminals (DO1 to DOS), is described here.

EDuring Run (Setting: 0)

Outputting turns on when the Run Command is input or the Inverter is outputting a voltage.

Off The Run Command is off.

On The Run Command is on or a voltage is being output.

EDuring Run 2 (Setting: 37)

Outputting turns on when the Inverter is outputting a frequency.

Off Baseblock, DC injection braking, pre-excitation, or stopped
On The Inverter is outputting a frequency.

Run command

Baseblock command Off | I On I

o
=
o
=

Output frequency

off | on

During run 1 output ; ; : .
During run 2 output Off l on l l l
6
Fig 6.27 Timing Chart for During Run Output .

EZero-speed (Setting: 1)

The output turns on when the output frequency falls to or below the minimum output frequency (E1-09).

Off The output frequency is the minimum output frequency (E1-09) or greater.
[With flux vector control, the motor speed is the zero-speed level (b2-01) or greater. ]
On The output frequency is less than the minimum output frequency (E1-09).
[With flux vector control, the motor speed is less than the zero-speed level (b2-01).]
Minimum output frequency (E1-09)
(Zero-speed level (b2-01) when flux vector control is
Output frequency

or motor speed being used.)

|On

Zero-speed output

Fig 6.28 Timing Chart for Zero-speed Output
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ESpeed (frequency) reference limit (Setting: 31)

The output turns on when a limit is imposed on the speed (frequency) reference.

Off Other than on condition

Enables the speed (frequency) reference limit in the following conditions (in the flux vector control
method):
» Speed (frequency) reference > Speed (frequency) reference upper limit (d2-01) or
Speed (frequency) reference < Speed (frequency) reference lower limit (d2-02) or
Speed (frequency) reference < Output frequency lower limit of the multi-function analog input
(Setting: 9)
» The speed (frequency) reference is the Min. output frequency (E1-09) or less, and b1-05 is set to 1,
2,0r3.
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Monitor Constants

This section describes the analog monitor constants.

ERelated Constants

Name Chanae Control
Constant Description Setting | Factory durin% Methods | yiemosus
No. Digital Operator Range | Setting 0 : Open- | ¢« Register
. peration | loop
Display Vector | Vector
AO1 Monitor output
selection Sets a multi-function analog
H4-01 (multi-function AO) | output function for terminal 0to 99 2 Yes A A 470H
AOl.
Term AOTI Signal
Output gain Sets the voltage level gain of
(terminal AO1) terminal AOL.
Set the multiplying factor of 10 0.00 o
H4-02 V for outputting 100% output 3 0.00 1.00 Yes A A 471H
Term AO1 Gain of the monitor item. ’
The maximum output from the
terminal is 10 V.
Output bias Sets the voltage level bias of
(terminal AO1) terminal AO1.
Set the value as a percentage -100.0
H4-03 . ’ to 0.0% Yes A A 472H
taking 10 V as 100%.
Term AO1 Bias The maximum output from the 100.0
terminal is 10 V.
AO2 Monitor output
selection Sets a multi-function analog
H4-04 (multi-function AO) | output function for terminal 0to 99 3 Yes A A 473H
AO2.
Term AO2 Signal
Output gain (terminal | Sets the voltage level gain of
AO2) terminal AO2.
Set the multiplying factor of 10 0.00 to
H4-05 V for outputting 100% output 3 0.00 1.00 Yes A A 474H
Term AO2 Gain of the monitor item. ’
The maximum output from the
terminal is 10 V.
Output bias Sets the voltage level bias of
(terminal AO2) terminal AO2.
Set the value as a percentage, -100.0
H4-06 . to 0.0% Yes A A 475H
taking 10 V as 100%.
Term AO2 Bias The maximum output from the 100.0
terminal is 10 V.
AO3 Monitor output
selection Sets a multi-function analog
H4-07 (multi-function AO) output function for terminal 0or99 5 Yes A A 476H
AO3.
Term AO3 Signal
Output gain Sets the voltage level gain of
(terminal AO3) terminal AO3.Set the multiply-
ing factor of 10 V for output- 0.00to
H4-08 ting -100% output of the 3'0.00 1.00 Yes A A 47TH
Term AO3 Gain monitor item.
The maximum output from the
terminal is 10 V.
Output bias Sets the voltage level bias of
(terminal AO3) terminal AO3.
Set the value as a percentage -100.0
H4-09 . ? to 0.0% Yes A A 478H
taking 10 V as 100%.
Term AO3 Bias The maximum output from the 100.0
terminal is 10 V.

Monitor Constants .
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Name

Control

Constant Description Setting | Factory Cdr:frir;%e Methods | yemogus
No. Digital Operator Range | Setting 0 : Open- | ¢ Register
. peration | loop
Display Vector | Vector
AO4 Monitor output
selection Sets a multi-function analog
H4-10 (multi-function AO) | output function for terminal 0to 99 9 Yes A A 479H
AO4.
Term AO4 Signal
Output gain Sets the voltage level gain of
(terminal AO4) terminal AO4.
Set the multiplying factor of 10 0.00to
H4-11 V for outputting 100% output 3'0 00 1.00 Yes A A 47AH
Term AO4 Gain of the monitor item. ’
The maximum output from the
terminal is 10 V.
Output bias Sets the voltage level bias of
(terminal AO4) terminal AO4.
Set the value as a percentage -100.0
H4-12 . ’ to 0.0% Yes A A 47BH
taking 10 V as 100%.
Term AO4 Bias The maximum output from the 100.0
terminal is 10 V.
Analog output signal | Sets the signal level of four
H4-13 level selection analog outputs. Oorl | No A A 47CH
0:0to+10V
Signal Select 1:-10to +10 V




Monitor Constants .

mSelecting Analog Monitor Items

The Digital Operator monitor items U1-O0 (status monitor) are output from multi-function analog output ter-
minals AO1 to AO4. Refer to Chapter 5 User Constants, and set the values for the OO part of U1-00 (status
monitor).

EAdjusting the Analog Monitor

The output voltage for multi-function analog output terminals AO1 to AO4 can be adjusted using the gain/bias
set for H4-02/H4-03, H4-05/H4-06, H4-08/H4-09, and H4-11/H4-12.

For example, for terminal AO1, press the ENTER Key with H4-02 or H4-03 displayed to display the data set-
ting screen. Change the settings on the data setting screen. The voltage shown below will be output to terminal
AOl.

10 V/100% monitor output x output gain (H4-02) + output bias (H4-03)

Output voltage

Gain x 10 V|-

1m0V

1 Bias x 10/100 V

0 vk — Monitor item
0% 100%

ESwitching Analog Monitor Signal Levels

By setting H4-13 to 1, monitor items covering the range of =10 V to 10 V output 0 V to 10 V when the moni-

tor value is positive (+), and 0 V to —10 V when the monitor value is negative (). To output signals at 0 V to 6
—10 V, use an extra isolation amplifier (ISOAMP) compatible with 0 V to —10 V in the control circuit. For I
monitor items, refer to Chapter 5 User Constants.
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Digital Operator Functions
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This section describes the Digital Operator functions.

@ Setting Digital Operator Functions

You can set Digital Operator-related constants such as selecting the Digital Operator display and multi-func-
tion selections.

ERelated Constants

Name Control
Change
Constant Description Setting | Factory | o ng Methods | yemosus
No. Digita| Opera_ p Range | Setting g Open- Flux Register
. Operation | loop
tor Display Vector | Vector
LOCAL/REMOTE | Sets the Digital Operator LOCAL/
key function selec- | REMOTE Key functions.
tion 0: Disabled
02-01 1: Enabled (Switches between the | 0 or 1 1 No A A 6FOH
operation using the Digital
Local/Remote Key Operator and the operation set
in the constants.)
STOP key func- Sets the STOP Key functions.
tion selection 0: Disabled (When Run
Commands are issued from a
device other than the Digital
0202 Operator, the STOP Key is Oorl 0 No A A OFIH
Oper STOP Key disabled.)
1: Enabled (The STOP Key is
always effective during run.)
Speed (frequency) | Sets whether the Enter Key is nec-
reference setting essary when the speed (frequency)
reference is set on the Digital Oper-
ator speed (frequency) reference
monitor.
02-05 0: Enter Key necessary Oorl 0 No A A 6F4H
Operator M.O.P. 1: Enter Key not necessary
When set to 1, the Inverter accepts
the speed (frequency) reference
without pressing the Enter Key.
Cumulative opera- | Sets the initial value of the cumula-
tion time setting tive operation time (U1-13) in units 0to
02-07 of hours. 65535 0 hr No A A 6F6H
Elapsed Time Set Opefation time is accumulated
starting from the set value.

EDisabling the LOCAL/REMOTE Key

By setting 02-01 to 0, the LOCAL/REMOTE Key on the Digital Operator is disabled. Inputting of commands
from the Digital Operator, switching of the source of Run Commands set by b1-01 [speed (frequency) refer-

ence selection) and b1-02 (Run Command selection) cannot be performed.

EDisabling the STOP Key

If b1-02 (Operation method selection) is set to 1, 2, or 3, the Stop Command from the STOP Key on the Digi-
tal Operator is disabled.

Set 02-02 to 1 to enable Emergency Stop Commands from the STOP Key on the Digital Operator.




Digital Operator Functions

mSetting the Speed (Frequency) Reference using the UP and DOWN Keys without
Using the Enter Key

Use this function when inputting speed (frequency) references from the Digital Operator. When 02-05 is set to
1, you can increment and decrement the speed (frequency) reference using the UP and DOWN Keys without
using the ENTER Key.

For example, enter the Run Command using a 0% reference, and then continuously press the UP Key to incre-
ment the speed (frequency) reference by 0.01% only for the first 0.5 s, and then by 0.01% every 80 ms for 3 s
thereafter. If the UP Key is pressed and held down for 3 s or more, the speed (frequency) reference will reach
the maximum output frequency in 10 seconds. The speed (frequency) reference that has been set will be stored
in memory 5 s after the UP or DOWN Key is released.

EClearing Cumulative Operation Time

Set the cumulative operation time initial value in units of hours in constant 02-07. Set 02-07 to 0 to clear U1l-
13 (Cumulative operation time).

@ Prohibiting Writing Constants from the Digital Operator
By setting A1-01 to 0, you can refer to and set a group of constants, A1-01, A1-04, and Al-11 to A1-13, and
refer to the drive mode, using the Digital Operator.

If one of the constants H1-03 to H1-16 (Multi-function contact input terminal S3 to S16 function selection) is
set to 1B (Write constants permitted), constants cannot be written even if A1-01 is set to 2 unless the set termi-
nal is on. It is possible, however, to refer to constants.

ERelated Constants

Name Chanae Control 6
Constant Description Setting | Factory durin% Methods | \iemoBus I
No. Digital Operator Range | Setting 0 : Open- | £x Register
. peration | loop
Display Vector | Vector
Constant access level | Sets the constant access level
(set/monitor).
0: Monitoring only
(Monitoring drive mode and
setting A1-01,
A1-04, Al-11 and
Al1-01 Al-13) Oor2 2 No A A 101H

Access Level 2: Advanced
(Constants can be monitor
and set in both quick
programming (Q) mode and
advanced programming (A)
mode.)
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@ Setting Passwords

If a password is set for A1-05, the setting of constants A1-01 to A1-03 cannot be changed unless the set
values in A1-04 and A1-05 match.

By setting A1-01 to 0 (Monitoring only) and using the password function, setting and referencing of all
constants excluding A1-00, A1-01, A1-04, and A1-11 to A1-13, can be prohibited.

ERelated Constants

Constant
No.

Name

Digital Operator
Display

Description

Setting
Range

Factory
Setting

Change
during
Operation

Control
Methods

Open-
loop
Vector

Flux
Vector

MEMOBUS
Register

Al1-01

Constant access level

Access Level

Sets the constant access level
(set/monitor).

0: Monitoring only
(Monitoring drive mode and
setting A1-01, A1-04,
Al-11to A1-13.)

2: Advanced
(Constants can be monitor
and set in both quick
programming (Q) mode and
advanced programming (A)
mode.)

0or2

No

101H

Al1-04"

Password 1
(for inputting)

Enter Password

Inputs the password when a
password has been set in Al-
05.

This function write-protects
some constants of the initialize
mode.

If the password does not match,
A1-01 to A1-03 constants can
no longer be changed. (Pro-
gramming mode constants can
be changed.)

0to
9999

No

104H

Al1-05"

Password setting

Select Password

Sets a four digit number as the
password.

This constant is not usually dis-
played. When the Password
(A1-04) is displayed, hold
down the RESET Key and
press the Menu Key and this
constant will be displayed.

0to
9999

105H

* This setting is applicable for FSDrive-M V1S with software version S0107 or later.

ESetting Precautions

Constant A1-05 is not displayed in normal key operations. To display the constant, press the MENU Key
while holding down the RESET Key with A1-04 displayed.




Inverter Protection .

Inverter Protection

This section describes the functions for protecting the Inverter.

@ Performing Overload Protection
(Applicable software versions: S0107 or later)

Overload protection of the Inverter is implemented using the Inverter-mounted electronic thermal relays.

ERelated Constants

Name Control
Change
Constant Description Setting | Factory during Methods MEMOBUS
No. Digital Operator P Range | Setting Operatg)n ?g;’;‘ Flux | Register
Display Veotor | Vector
Inverter protection Enables or disables the Inverter
function selection protection function by using an
electronic thermal relay.
L8-14* Do not change from the factory | 0 or 1 0 No A A 57DH
setting.
Inverter OL Sel 0: Disabled
1: Enabled

* This setting is applicable for FSDrive-MV 1S with software version S0107 or later.

The factory setting is 0 (disabled). Before using the Inverter in the overloaded range, be sure to change the set-
ting to 1 (enabled).

EmOverload Protection Characteristics

The following figure shows the overload protection characteristics of an inverter when electronic thermal
relays are used. 6

Operation time (s)

60.0
15.0
0.0 Output current (%)
100 110 120 100% is the Inverter’s rated

output current.

Fig 6.29 Overload Protection Characteristics

6-601




——————————————

Individual Functions

This section describes the individual functions used in special applications.

@ Performing Speed Control with PG

This section describes functions with Flux vector control.

ERelated Constants

Name Chande Control
Constant Description Setting | Factory duringg Methods | viemoBus
No. Digital Operator Range | Setting | | ; Open- | £« | Register
. peration | loop
Display Veator | Vector
PG constant Sets the number of PG (pulse
generator or encoder) pulses. 0to
H7-01 Set the number of pulses per 600" No No Q 4A0H
PG Pulses/Rev motor revolution without multi- 8192
plying.
Operation selection at | Sets the stopping method when
PG disconnection PG disconnection (PGO) is
detection detected.
0: Decelerate to stop
1: Coast to stop
2: Emergency stop
H7-02 3: Continue operation 003 | 1 No No | A 4ATH
Do not select any value other
PG Fdbk Loss Sel than 1 (coast to stop)
In the case of a differential
input, this setting is disre-
garded. PG disconnection
detection by the circuit operates
and the motor coasts to stop.
Operation selection at | Sets the stopping method when
excessive speed devia- | an excessive speed deviation
tion (DEV) is detected.
H7-04 0: Decelerate to stop 0to3 3 No No A 4A3H
1: Coast to stop
PG Deviation Sel 2: Emergency stop
3: Continue operation
PG rotation direction | Sets the rotation direction of
the PG.
H7-05 0: Phase A leads with forward Oor 1 * No No A AAMT
PG Rotation Sel run command.
1: Phase A leads with reverse
Run Command.
Overspeed detection | Sets the overspeed detection
H7-08 | level method. Ot 1 11s% No No | A | 4A7H
When frequencies beyond the 120
PG Overspd Level level set in H7-08 (set as a per-
Overspeed detection | centage, taking the maximum
delay time output frequency as 100%) 0.0
H7-09 continue for the time set in H7- : 00s No No A AASH
PG Overspd Time 09 (detecti(?n time: seconds), an 2.0
overspeed is detected.
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Name ch Control
Constant Description Setting | Factory du?i?]%e Methods | \iemosus
No. Digital Operator Range | Setting 0 : Open- | £x Register
. peration | loop
Display Vector | Vector
Excessive speed Sets the speed deviation detec-
deviation detection tion method.
H7-10 level When speed deviations beyond | 0to 50 | 10% No No A 4A9H
the level set in H7-10 (set as a
PG Deviate Level percentage, taking the maxi-
- mum output frequency as
Excessive speed 100%) continue for the time set
deviation detection in H7-11 (detection time: sec-
delay time onds), an excessive speed devi- | (o
H7-11 ation is detected. 10.0 05s No No A 4AAH
Speed deviation is the differ- ’
PG Deviate Time ence between actual motor
speed and the reference speed.
PG disconnection Sets the PG disconnection
detection delay time detection time in seconds.
In the case of a differential 0.0t
H7-14 input, this setting is disre- 1'0 00 3.0s No No A 4ADH
PGO Detect Time garded. PG disconnection ’
detection by the circuit operates
and the motor coasts to stop.

* The factory setting will change when the control method is changed.

ESetting the Number of PG Pulses

Set the number of PG (Pulse Generator/Encoder) pulses as a pulses/rotation value. Set the number of A-phase
or B-phase pulses per 1 motor rotation in H7-01.

EMatching PG Rotation Direction and Motor Rotation Direction

Constant H7-05 matches the PG rotation direction and the motor rotation direction. If the motor is rotating for-

. . : 6
wards, set whether it is A-phase driven or B-phase driven.
L
Inverter

Forward Motor PG (encoder)

Command

I . >

Pulse output

A-phase driven when set value = 0 B-phase driven when set value = 1
Aphase - LT LT L Aphase — T LT 1T 1
B-phase N I N Bphase — L—1 L1 L

Example: Forward rotation of standard Yaskawa motor [PG used: Samtack (KK)]

Motor output axis rotates

E d counter-clockwise during
c%m;;nd Inverter Forward Command.
—— Forward rotation
(CCw)
A-phase

B-phase —  — |

Yaskawa standard PG used is B-phase driven (CCW) when motor rotation is forward.

Fig 6.30 PG Rotation Direction Setting
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Generally, PG is A-phase driven when rotation is clockwise (CW) seen from the input axis. Also, motor rota-
tion is counter-clockwise (CCW) seen from the output side when Forward Commands are output. Conse-
quently, when a general PG is mounted on the load side with forward motor rotation, the PG is A-phase
driven, and it is B-phase driven when mounted opposing the load.

EDetecting PG Disconnection
When PG cable disconnection (PGO) is detected, the motor coasts to a stop.

Do not change the setting of constant H7-02 from 1 (Coast to stop).

mDetecting Motor Overspeed

An error (major fault) is detected when the motor speed exceeds the regulated limit. An overspeed (OS) is
detected when a frequency that exceeds the set value in H7-08 continues for the time set in H7-09 or longer.
When an overspeed (OS) is detected, the motor coasts to a stop.

EDetecting Speed Difference between the Motor and Speed (Frequency) Reference

An error (major fault) is detected when the speed deviation (the difference between the designated speed and
the actual motor speed) is excessive. Excessive speed deviation (DEV) is detected when a condition where the
speed (frequency) reference and the actual motor speed are within the value set for L4-02 and the speed devi-
ation is equal to or larger than the value set for H7-10, and continues for the time set for H7-11 or longer after
a speed agreement is detected. After the detection of the excessive speed deviation (DEV), the Inverter stops
in accordance with the setting of H7-04.
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€ Energy-saving Control (Applicable software versions: S0107 or later)

To perform energy saving control, set b8-01 (Energy-saving mode selection) to 1.

ERelated Constants

Name Control
Change
Constant Description Setting | Factory during Methods MEMOBUS
No. Digital Operator Range | Setting Operat%n Open- [ ¢ | Register
Display Voo | Vector
Energy-saving mode | Sets whether to enable or dis-
b3-01 selection able energy-saving control. Oor1 0 No A A 220H
0: Disable
Energy Save Sel 1: Enable
Energy-saving control | Sets the energy-saving control
gain gain.
The energy-saving effect is 0.0 to
b8-02 reduced when the setting value O 75 0.75 No A No 221H
Energy Save Gain is decreased. Setting 0.00 dis- ’
ables this energy-saving con-
trol.
Energy-saving control )
8-03 filter time constant Sets th; energy-saving control | 0.00 to 200 No A No 2200
filter time constant. 10.00
Energy Save F.T

EAdjusting Energy-saving Control

The current references are calculated so that the output current is minimized. If the motor shows hunting,
reduce the value set for b8-02 (Energy-saving control gain), or increase the value set for b8-03 (Energy-saving
filter time constant).
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€ Torque Control
With flux vector control, the motor's output torque can be controlled by a torque reference from an analog

input. To control torque, set d5-01 to 1 or set HI-OO (multi-function contact input function selection S3 to
S16) to 71 (Speed/torque control change) and turn ON the contact.

ERelated Constants

Control

Name Change Methods

Constant

No. Digital Operator
Display

Description

Setting
Range

Factory
Setting

during
Operation

Open-
loop
Vector

Flux
Vector

MEMOBUS
Register

Torque control
selection

ds-01
Torq Control Sel

0: Speed control

1: Torque control
To use the function for switch-
ing between speed and torque
control, set this constant to 0
and set the multi-function input
to speed/torque control change.

Oorl

No

No

310H

Torque reference
primary delay time
constant

ds-02

Torq Ref Filter

Sets the primary delay time
constant of the torque reference
filter in milliseconds.

This function can be used to
eliminate the noise of the
torque reference signal or to
adjust the responsiveness with
the host controller. When oscil-
lation occurs during torque
control, increase the set value.

0to
1000

0 ms

311H

Speed limit selection

ds-03
Speed Limit Sel

Sets the speed limit command
method for the torque control.
1: Limited by a speed (fre-
quency) reference (refer to
b1-01)
2: Limited by d5-04 constant
setting value.

lor2

312H

Speed limit

ds-04
Speed Lmt Value

Sets the speed limit during
torque control as a percentage,
taking the maximum output fre-
quency as 100%.
This function is enabled when
d5-03 is set to 2. Directions are
as follows.
+: Run Command direction
-: Opposite to Run

Command direction

-120 to
120

0%

313H

Speed limit bias

ds-05
Speed Lmt Bias

Sets the speed limit bias as a
percentage, taking the maxi-
mum output frequency as
100%.

Bias is applied to the specified
speed limit. It can be used to
adjust the margin for the speed
limit.

0to
120

10%

314H
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Name Control
Change
Constant Descriotion Setting | Factory during Methods | viemosus
No. Digital Operator P Range | Setting 9 [Open- | mux | Register
. Operation | loop
Display Vedtor | Vector
Speed/torque control | Sets the delay time from input-
switching timer ting speed/torque control
change set for a multi-function
input (from off to on or on to
oft) until the control is actually
changed, in milliseconds.
This function is enabled when
speed/torque control change is
set for a multi-function input. 0 to
d3-06 ) For the time set for the speed/ 1000 0 ms No No A 315H
Ref Hold Time torque control switching timer,
the analog inputs (torque refer-
ence, speed limit) hold the val-
ues at the time that the speed/
torque control change took
place. Complete external prepa-
rations for the change during
this period.
Signal level selection | Selects the input signal level of
(terminal AI2) terminal AI2.
H3-04 0:0to 10V Oorl 0 No A A 453H
Term AI2 Signal 1:-10Vto 10V
H3.05 Al2 function selection | ge(s the multi-function analog 0to 1F . No A A 454H
) Term AI2 Sel input function for terminal AI2.
Input gain Sets the input gain of terminal
(terminal AI2) Al2.
Set the reference value of the 0.0 to o
H3-06 . function selected in H3-05 asa | 10000 | 10007]  Yes A oA ] H
Term AI2 Gain percentage, taking the 10 V
input as 100%.
Input bias Sets the input bias of terminal
(terminal AI2) Al2.
Set the reference value of the -1000
- 0,
H3-07 ) function selected in H3-05 as a 1(;8 0 0.0% Yes A A 456H
Term AI2 Bias percentage, taking the 0 V input '
as 100%.
Signal level selection | Selects the input signal level of
(terminal AI3) terminal AI3.
H3-08 0: 0 to 10V Oorl 0 No A A 457TH
Term AI3 Signal 1: -10V to 10V
Function selection ) )
H3-09 (terminal AI3) Sets the multi-function analog 0to IF F No A A 4581
input function for terminal AI3.
Term AI3 Sel
Input gain Sets the input gain of terminal
(terminal AI3) Al3.
Set the reference value of the 0.0 to o
H3-10 ' function selected in H3-09 as a | 10000 | 00070]  Yes S I
Term AI3 Gain percentage, taking the 10 V
input as 100%.
Input bias Sets the input bias of terminal
(terminal AI3) AI3.
-100.0
H3-11 Set the reference value of the to 0.0% Yes A A 45AH
) function selected in H3-09 as a 100.0 e
Term AI3 Bias percentage, taking the 0 V input '
as 100%.
1gnal level selection elects the input signal level o
Signal level selecti Sel he input signal level of
H3-12 (terminal Al4) terminal Al4. Oor1 0 No A A 45BH
0: 0 to 10V
Term Al4 Signal 1: -10V to 10V
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Name Control
Change
Constant Description Setting | Factory | o n% Methods | yemogus
No. Digital Operator Range | Setting ; Open- | £« Register
' Operation | loop Veot
Display Vector | ¥E¢°"
Function selection ) )
H3-13 (terminal AI4) Sets the mgltl-functlon.analog 0to 1F F No A A 45CH
input function for terminal Al4.
Term Al4 Sel
Input gain Sets the input gain of terminal
(terminal Al4) Al4.
Set the reference value of the 0.0 to o
H3-14 ) function selected in H3-13 asa | 1000.0 100.0% Yes A A 45DH
Term Al4 Gain percentage, taking the 10 V
input as 100%.
Input bias Sets the input bias of terminal
(terminal Al4) Al4.
Set the reference value of th -100.0
H3-15 eLte feference vatue of e o | 0.0% Yes A A 45EH
) function selected in H3-13 as a 100.0
Term Al4 Bias percentage, taking the 0 V input '
as 100%.
Analog input filter Sets the primary delay filter
H3-16 time constant time constanf in seconqs for the | 0.00 to 0.00 s No A A 4SFH
- i four analog input terminals. 2.00
Filter Avg Time Effective for noise control etc.

Multi-function Contact Inputs (H1-03 to H1-16)

Control Methods
Setting Function Open- | oy
Value loop
Vector
Vector
71 Speed/torque control change (ON: Torque control) No Yes
77 Speed control (ASR) proportional gain switch No Yes
(On: C5-03, Off: Gain determined by C5-01 and C5-03)

Multi-function Contact Outputs (H2-01 to H2-08)

Control Methods
Settin . -
9 Function Open Flux
Value loop
Vector
Vector
32" During speed limiter circuit operation (On: Speed control active) (except when stopped) No Yes
37 During run 2 S . o . Yes Yes
(On: Frequency output, Off: Base block, DC injection braking, pre-excitation, operation stop)

* This setting is applicable for FSDrive-MV 1S with software version S0112 or later.
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Multi-function Analog Inputs (H3-05, H3-09, H3-13)

Control Methods
Setting . o Open-
Function Contents (100%) Flux
Value loop
Vector
Vector
10 Positive torque limit Motor rated torque Yes Yes
11 Negative torque limit Motor rated torque Yes Yes
12 Regenerative torque limit Motor rated torque Yes Yes
13 Torque reference at torque control/Torque limit at Motor rated torque No Yes
speed control
14 Torque compensation Motor rated torque No Yes
15 Positive/negative torque limit Motor rated torque Yes Yes

Monitor Function

Name Digital COﬂtl’Odl Meth-
Constant - Operator ods MEMOBUS
T D ription 100% Val . :
No. Digital Operator escriptio o rane Display ?gsn- Flux | Register

Display Unit Vect‘())r Vector

Torque reference ) )

U1-09 (internal) Monitors the internal torque Motor rated 0.1% A A 481
reference value. torque
Torque Reference

Hinputting Torque References and Torque Reference Directions

The torque reference can be changed according to an analog input by setting H3-05 (Multi-function analog
input terminal AI2 selection), H3-09 (Multi-function analog input terminal AI3 selection), or H3-13 (Multi-
function analog input terminal Al4 selection) to 13 [Torque reference at torque control/Torque limit at speed
control] or 14 (Torque compensation). The torque reference input methods are listed in the following table.

6
Torque Reference Reference Location Selection Remarks
Input Method Method
Connector CN40-1, 2 H3-04=1 | Set H3-04 =0 to command a torque reference within the range
(AI2) H3-05=13 |[of0Vto 10 V.
Set H3-08 = 0 to command a torque reference within the range
Connector CN41-1, 2 H3-08 =1 of 0OVto 10 V.
Voltage input (AI3) H3-09 =13 | By setting H3-09 = 14, the input can be used for torque com-
(-10 Vto 10 V) pensation.
Set H3-12 = 0 to command a torque reference within the range
Connector CN42-1, 2 H3-12=1 of OVto 10 V.
(Al4) H3-13 =13 | By setting H3-13 = 14, the input can be used for torque com-
pensation.

The direction of the torque output from the motor will be determined by the sign of the analog signal input. It
does not depend on the direction of the Run Command. The direction of torque will be as follows:

* Positive analog reference: Torque reference for forward motor rotation
(counterclockwise as viewed from the motor output axis).

» Negative analog reference: Torque reference for reverse motor rotation
(clockwise as viewed from the motor output axis).




Application Precautions

If the analog signal input level is 0 V to 10 V, only the forward torque reference will be applied. To apply
reverse torque, use an input level of -10 V to 10 V.

L7-01 ,_’ Torque
L7021 limit
L7-03 ) -
Flux reference L7-04 : priority
cireuit Torque reference
U1-09
Torque .
compensation i
. Speed/torque x |4 Flux reference
ASRP, | Primary delay control selection

C5-01,02  C5-06 d5-01
Speed + 1 0 +
— o— I R - 00 »
reference SFS v ASR 1+ST 7 P Iq reference
T i Torque limit
i
I
|
Motor speed |
|
]
]
]
1
]
:
Flux reference Torque reference E
primary delay !
d5-02 !
Torque 1 + —1
reference * T+ST O O O—
Speed limit selection +
d5-03
1 ASRP
Speed limit \ 5
—_
Uit b d5-04 5}
imit bias
45-05 »| Speed limiter circuit
Motor speed —————————

Fig 6.31 Torque Control Block Diagram

ESpeed limiter circuit

If the external torque reference and load are not balanced during torque control, the motor will accelerate in
either the forward or reverse direction. The speed limiter circuit is used to limit the speed within the specified
value.

When the motor speed exceeds the speed limit value during torque control, the speed limiter circuit generates
the suppression torque proportional to the speed above the limit value and adds to the torque reference.
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Application Precautions

There are two ways to set a speed limit: using an input from an analog input terminal and setting a speed limit
in d5-04. The inputs methods for a speed limit are listed in the following table.

Speed Limit Input Selection

Method Reference Location Method Remarks
Parameter setting Set in d5-04 d5-03=2 -
Connector CN39-1, 2 bl-01=1 . L ..
(AIl) H3-01 = 1 Set H3-01 to 0 if the speed limit is always to be positive.
b1-01 =0

Connector CN40-1, 2
(AI2)

Sum with the input at terminal AI1 becomes the speed limit.

H3-04 =1 Set H3-04 to 0 if the reference at AI2 is always to be positive.

H3-05=1

Voltage input

(-10V1o 10V) Connector CN41-1, 2 114)113-(())18 z(i Sum with the input at terminal AI1 becomes the speed limit.
(AI3) Set H3-08 to 0 if the reference at AI3 is always to be positive.

H3-09=1
bl1-01=0 . . . .
Connector CN42-1, 2 H3-12=1 Sum with the input at terminal AIl becomes the speed limit.
(Al4) H3-13 =1 Set H3-12 to 0 if the reference at Al4 is always to be positive.

tion of the Run Command.

Positive voltage applied: The speed in the forward direction will be limited for forward operation.
IMPORTANTE Negative voltage applied: The speed in the reverse direction will be limited for reverse operation.

If the direction of motor rotation and the command direction are not the same, speed will be limited to 0 as

long as b5-05 is set to 0.

1
*? - The direction in which speed is controlled is determined by the sign of the speed limit signal and the direc-
®

ESetting Speed Limit Bias

The same speed limit bias can be set for the forward and reverse sides, and is different from the speed limit.

Set d5-04 to 0, and set the speed limit bias (d5-05) as a percentage of the maximum output frequency.

When setting both forward and reverse speed limit biases to 50%, set the speed limit to 0 (d5-03 = 2, d5-04 =

0, d5-05 = 50). The torque control range with these settings is between —50% and +50% of the speed. 6
When using the speed limit together with the speed limit bias, the torque control range will be limited by the L
speed limit + the speed limit biases on the forward and reverse sides of the speed limit range.

When the forward speed limit is set to 50% and the speed limit bias is 10%, the torque control range will be as
shown in the figure below.

Positive side torque
A
Speed limiter circuit output —-—.—-—. A\ Speed limit bias

N\ d5-05: 10%
\
Torque limit A\ /
AY

Torque reference —-—-—-—-—-—-— y

A 4

Reverse speed

A
A 4

Torque limit

N’

Speed limit bias \
d5-05: 10% Speed limit "= Speed limiter circuit output
d5-04: 50%

Negative side torque

Fig 6.32 Speed Limit Bias Setting
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B Torque Control Operation Examples

Operation examples will be described separately for the winding operation, in which the speed and motor
torque are in the same directions, and the unwinding operation, in which the speed and motor torque are in

opposite directions.

Winding Operation

In a winding operation, the line (speed) and torque generated by the motor are in the same direction, and both
the speed limit and the torque reference input are positive. The motor will accelerate when the torque refer-
ence input is larger than the load and decelerate when it is smaller than the load. If the motor rotation exceeds
the speed limit, a negative compensation value is output from the speed limiter circuit. When the rotation
speed then drops below the speed limit, a positive compensation value is output. The torque compensation is
value proportional to the ASR proportional gain. When the sum of the torque reference value and the torque
compensation value output by the speed limiter circuit is the same as the actual load, the motor will stop accel-
erating and run at a constant speed.

Unwinding Operation

In a unwinding operation, the line (speed) and torque generated by the motor are in the opposite directions. (In
this example, we'll assume that the line speed is positive and the torque reference input is negative.) For this
unwinding operation, the speed limit is positive and the torque reference input is negative. If the motor rota-
tion exceeds the speed limit, a negative compensation value is output from the speed limiter circuit. If the

motor is rotating in reverse, a positive compensation value is output. If the speed is 0 or is below the speed
limit, a 0 compensation value is output. In this way, the output from the speed limiter circuit is used to main-
tain the motor speed between 0 and the speed limit. When the sum of the torque reference value and the torque
compensation value output by the speed limiter circuit is the same as the actual load, the motor will stop accel-
erating and run at a constant speed.

Winding Operation Unwinding Operation
NT NT TN TN
Line direction \k\\ \\\\ {[4 Line direction [4{
Configuration
Line direction Line direction
Normal Rotation
.. Forward Reverse Forward Reverse
Direction
Torque
Reference _ _ — +
Polarity
Reference (TREF)
Polarity
Speed Limit
Polarity + - + -
(SLIM)
Torque Torque Torque Torque
TREF|
Torque SLIM SLIM T
- - 46 orque
Torque limit limit exspx Torque limit YSPX limit TREF
Speed 1 exspX Speed 0 Speed | Speed
Generated Torque “exspx |0 | "o ! d SuM__ o
SUM Torque 1 Torque TREF Torque —€exspx Torque limit
limit | limit limit
XSPX
—exspx exspx
: TREF
exspx: Speed limit bias
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ETorque Reference Adjustment

Consider the following information when adjusting the torque.

Torque Reference Primary Delay Time Constant: d5-02

The time constant of the primary filter in the torque reference section can be adjusted. This constant is used to
eliminate noise in the torque reference signal and adjust the responsiveness to the host controller. Increase the
setting if oscillation occurs during torque control.

Setting the Torque Compensation

Set multi-function analog input terminal A2, AI3 or Al4 to 14 (Torque compensation). When the amount of
torque loss due to mechanical loss or other factors at the load is input to one of these terminals, it is added to
the torque reference to compensate for the loss. The direction of torque will be as follows:

* Positive voltage: Torque compensation reference for forward motor rotation (counterclockwise
as viewed from the motor output axis).

» Negative voltage: Torque compensation reference for reverse motor rotation (clockwise as viewed
from the motor output axis).

Since the polarity of the voltage input determines the direction, only forward torque compensation can be
input when the 0 V to 10 V analog input signal level has been selected. If you want to input reverse torque
compensation, be sure to select the -10 V to 10 V signal level.

ESpeed/Torque Control Switching Function

It is possible to switch between speed control and torque control when one of the multi-function contact inputs
(H1-03 to H1-16) is set to 71 (Speed/torque control change). Speed control is performed when the input is off
and torque control is performed when the input is on. Set d5-01 to 0 to enable speed/torque control switching
function.

ESetting the Speed/Torque Control Switching Timer

The delay between a change in the speed/control switching function input (from on to off or from off to on)
and the corresponding change in the control method can be set in d5-06. During the timer delay, the 3 analog
inputs will retain the values they had when the on/off status of speed/torque control switching signal was
changed. Use this delay to complete any changes required in external signals.

Application Precautions

e The speed (frequency) reference during speed control is determined according to the setting of b1-01
[Speed (frequency) selection]. The speed limit during torque control is determined according to the setting
of d5-03 (Speed limit selection).

« If the torque reference has been assigned to a multi-function analog input, terminal AI2, AI3 or Al4, the
input function changes when the control method is switched between torque control and speed control.
During speed control: The multi-function analog input terminal is used as the torque limit input.
During torque control: The multi-function analog input terminal is used as the torque reference input.
¢ When the Run Command turns off, the control method when stopped will be for speed control. Even from

the torque control method, the system will automatically change to speed control and stop when the Run
Command turns off.
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e When A1-02 (Control method selection) is set to 3 (Flux vector control), speed and torque control can be
switched during operation by setting one of the multi-function contact inputs (H1-03 to H1-16) to 71
(Speed/torque control change).

Reference Location Constant No. Factory Setting Setting Value Function
Connect((); fgj 241,13 H1-09 F 71 Speed/torque control change
b1-01 | Speed (frequency) reference
Connector CN39-1, 2 -0 3 selection
(AID)
d5-03 1 1 Speed limit selection
Connect(ogl(;;\MO—l 2 H3-05 F 13 Torque reference/torque limit

A timing chart for switching between speed and torque control is shown in the following figure.

Speed/torque control
change signal (S10)

Stop
Run Command

On On
Off Off
Run
Control method Speed control> Torque control Speed control Torque control Speed cor)trol
(deceleration to a stop)
Speed limit Speed limit

Analog input (Al1) _Speed reference |

| Speed reference

Torque limit Torque limit
Analog input (Al2)
Torque referencel Torque reference
@ ' @ @ ' @
Fig 6.33 Speed/Torque Control Switching Timing Chart
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@ Driving Multiple Motors with a Single Inverter
(Applicable software versions: S0107 or later)

Before driving multiple motors with a single inverter, select open-loop vector control and set E1-02 (Motor
type selection) to 3. The Inverter acts as the power supply for the motors.

B Related Constants

Name Control
Change
Constant Description Setting | Factory | o n% Methods | yemosus
No. Digital Operator Range | Setting ; Open- | x| Register
' Operation | loop Vector
Display Vector | &€
Control method Sets the control method of the
selection Inverter.
2: Open-loop vector control
Al-02 3: Flux vector control 2or3 2 No Q Q 102H
Control Method This constant is not initialized
by the initialize operation.
Input voltage setting :
E1-01 Sets theclr‘ﬁ)l.lt \lloltalge f(')r the 188(;0 630V No Q Q 340H
Input Voltage Power Cell in 1 volt units. 7
Motor type selection | Selects the type of the motor.
0: General-purpose motor
E1-02% 11 Vi motor 03 | 2 No Q Q 341H
Motor Selection 2: Vector motor
3: Multiple motors (when
using two or more motors)
Max. output frequency 1200
Elo4 | (EMAX) Oto o No Q Q 344H
8000 | min
Max Frequency 6
Max. voltage I
El-05s | (VMAX) ??0:)00 3300 No Q Q 347H
Max Voltage
E1-06 Base frequency (FA) To set V/f characteristics in a 0to 1200 No Q Q 349H
Base Frequency straight line, set the same val- 8000 | min’!
- ues for E1-07 and E1-09. In this
Mid. output frequency | c5se, the setting for E1-08 will 0to 0
E1-07 |(FB) be disregarded. . No A | No 34CH
Al hat the four fre- | C000 | min
Mid Frequency A ways ensure that the our fre-
quencies (speeds) are set in the
Mid. output frequency | following manner:
E1-08 |Voltage (VC) E1-04 (FMAX) > E1-06 (FA) > 800500 0ov No A | No 34EH
- >El-
Mid Voltage A E1-07 (FB) > E1-09 (FMIN)
Min. output frequency 0
) (FMIN) 0to
E1-09 8000 | min-! No Q A 350H
Min Frequency
Min. output frequency
El-10 | Voltage (VMIN) ;0500 Y No A | No | 3%3H
Min Voltage

WA




Name

Control

Change
Constant Description Setting | Factory | o ng Methods | yemogus
No. Digital Operator P Range | Setting 9 Open- Register
g p Flux
Disol Operation | loop Vector
Isplay Vector
Mid. output frequency
El-1l |2 0 to 0 No A | A 355H
8000 min'l
Mid Frequency B
Mid. output frequency | get only to fine-adjust V/f for 0to
El-12 | Voltage2 the output range. Normally, this 2000 ov No A A 357H
Mid Voltage B setting is not required.
Base voltage
El-13 | (VBASE) 8003:) 3300vV|  No Q Q 358H
Base Voltage
Motor rated current Sets the motor rated current in
amperes.
F2-01 These set values will become 0.1 to 36.6 A No Q Q 360
Motor Rated FLA the reference values for motor | 1500.0
protection, torque limits and
torque control.
Motor no-load current ~
F2-03 Sets the motor no-load current | 0.00 to 32A Yes Q Q 362H
No-Load Current in amperes. 1500.0
Number of motor 2to 48
poles (Only
multi-
E2-04 Sets the number of motor poles. ples of 6 poles No Q Q 363H
Number of Poles 2 can
be set.)
Motor line-to-line ) ) 0.000
£2-05 resistance Set§ the mgtor line-to-line to 0.307 Yes A A 364H
resistance in ohms. Q
Term Resistance 65.000
Motor rated capacity | Sets the rated capacity of the
E2-11 mo.tor in unltslofkllowat'ts. 0to 630 No Q Q 36AH
Mtr Rated Power This constant is automatically 10000 kW
set during autotuning.
Motor wiring resis- . )
E2-12 tance Sets the motor wiring resis- 0.00 to 0.00% Yes A A 36BH
tance as a percentage. 1.00
Wiring Resistor

* This setting is applicable for FSDrive-MV 1S with software version S0107 or later. This setting can be selected only for open-loop vector control.
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mSetting Precautions

Variation in the motors’ capacities must be 30% or less of the maximum motor capacity.

Select the Inverter capacity so that the rated output current of the Inverter satisfies the following condition
and the maximum load will fall within the overload capacity of the Inverter:
Total of motor rated current x 1.05 < Inverter rated output current

The load ratio must be the same for all motors. Allowable variation in the load ratio must be within £10%
of the average load ratio.

If motors are to be added while the Inverter is running, the output current when adding the motors must be
within the allowable range of the rated output current for the Inverter. Because of this, it is necessary to
take measures to minimize the starting current. For example, add the motors when the output voltage of the
Inverter is less than 30%. Also, the number of motors that can be added at one time is one or less than 10%
of the total number of motors.

The rotational speed of the motor varies in accordance with the characteristics and load ratio of each motor
even if the frequency is the same.

The minimum speed of the motor is about 5%. The speed varies in accordance with the motor characteris-
tics and the load ratio.

Electronic thermal relay protection is not applicable when driving multiple motors, so set L1-01 to 0 (Dis-
abled). To protect the motors, implement protective measures against overload for each motor, by install-
ing a thermal relay on the power lines of each motor for example.

When setting E2-05 (Motor line-to-line resistance), be careful that the setting will not result in over excita-
tion because of the variation in motor capacities and the load ratio. This may result in overheating of the
motor.

The speed search function cannot be used. Set b3-01 (Speed search selection at startup) to 0 and L2-01
(Selection of operation at momentary power loss) to 0.

When multiple motors are operated in parallel, the following items are disabled: the torque limit function
(L7-01 to L7-04) and the monitor values (U1-08, U1-09, U1-18, Ul-19, U1-53, U1-64, U1-65, and Ul-
95).

When selecting multiple motor operation (A1-02=2 and E1-02=3), the autotuning function cannot be used.
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€ Implementing Synchronous Transfers with a Commercial Power Supply
(Applicable software versions: S0108 or later)

The Inverter output is synchronized with the commercial power supply to enable transfers back and forth
between them without applying shock to the motor.

ERelated Constants

Control
Name o Methods MEMO-
Constant _ Settin ange
Description INg | Factory | “4ing | Open BUS
No. Range | Setting Operation | -loop Flux | Register
Digital Operator Vect
g ; Vector | Vector
Display
Synchronous transfer Sets whether the synchronous
mode transfer with commercial power
n6-01 supply is enabled or disabled. Oorl 0 No A No 630H
SyncTransferMODE 0: Disabled
1: Enabled
Amplitude synchronous | Sets the proportional gain used in
P gain the control to synchronize the 0.00 to
n6-02 amplitudes of the commercial '1 00 0.04 No A No 631H
Vamp Syne P Gain power supply voltage and '
Inverter output voltage.
Amplitude synchronous | Sets the integral time used in the
I gain control to synchronize the ampli- 0to
n6-03 tudes of commercial power sup- 1000 20 ms No A No 632H
Vamp Sync I Time ply voltage and Inverter output
voltage in milliseconds.
Amplitude synchronous | Sets the primary delay filter time
primary delay time con- | constant used in the control to
stant synchronize the amplitudes of 0.000
n6-04 Y - P to 0.200 s No A No 633H
the commercial power supply 1.000
Vamp Sync Filter voltage and Inverter output volt- ’
age in seconds.
Amplitude synchronous | Sets the output limit used in the
output limit control to synchronize the ampli-
16-05 tudes of the commercial power 0020 10% No A No 634H
supply voltage and Inverter out-
Vamp Sync Limit put voltage as a percentage, tak-
ing the voltage class as 100%.
Amplitude synchronous | Sets the bias for the commercial
detection bias ower supply voltage amplitude -100.0
n6-06 POWET SuppLy VOTtage amp to 0.0% No A | No | 635H
- detection value as a percentage, 100.0
Vamp bias taking the voltage class as 100%. '
Amplitude synchronous | Sets the amplitude synchronous
level judgment level of the commer- 00
106-07 cial power supply voltage and to 3.0% No A No 636H
Inverter output voltage as a per- 100
Vamp Sync Level centage, taking the voltage class ’
as 100%.
Phase synchronous P Sets the proportional gain used in
gain the control to synchronize the 0.0000
n6-09 phases of the commercial power to 0.0033 No A No 638H
Phase Sync Pgain supply voltage and Inverter out- | 0.1000
put voltage.
Phase synchronous I Sets the integral time used in the
time control to synchronize the phases 0to
n6-10 of commercial power voltage and 9999 0 ms No A No 639H
PhaseSync I Time Inverter output voltage in micro-
seconds.
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Control
Name o Methods MEMO-
; ange
Constant Description Setting | Factory | "4 H® | open BUS
No. — Range | Setting Operation | -loop Flux | Register
Digital Operator Vector | Vector
Display
Phase synchronous pri- | Sets the primary delay filter time
mary delay time con- constant used in the control to 0.000
06-11 stant synchromze the phases of com- to 0.100 s No A No 63AH
mercial power voltage and 1.000
PhaseSyncFilter Inverter output voltage in sec- ’
onds.
Phase synchronous out- | Sets the upper output limit used
put upper limit in the control to synchronize the
phases of the commercial power
n6-12 supply voltage and Inverter out- | 0 to 20 5% No A No 63BH
Phase Sync U-Lim put voltage as a percentage, tak-
ing the maximum frequency (E1-
04) as 100%.
Phase synchronous out- | Sets the lower output limit used
put lower limit in the control to synchronize the
phases of the commercial power
n6-13 supply voltage and Inverter out- | -20 to 0 -5% No A No 63CH
Phase Sync L-Lim put voltage as a percentage, tak-
ing the maximum frequency (E1-
04) as 100%.
Power supply phase Sets the bias for the commercial
detection bias power supply voltage phase -180.0
n6-14 ) . . . to 0.0 deg No A No 63DH
- etection value in units of 180.0
Phase bias degrees. :
Phase synchronous level | Sets the judgment level of the
phase synchronization of the 0.0
n6-15 commercial power supply volt- to 3.0 deg No A No 63EH
Phase Sync Level age and Inverter output voltage 30.0
in units of degrees.
Power supply synchro- | Sets the time limit for the syn-
nous time limit chronous processing for the com-
mercial power supply in seconds. 10.0
n6-26 If the power supply is not syn- to 15.0s No A No 649H
P chronized within the set time 6000.0
Sync limit Time limit, a fault will be detected and
the operation will be stopped.
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EMulti-function Contact Input (DI) (H1-03 to H1-16)

Control Methods
Settin . N
9 Function Open Flux
Value loop
Vector
Vector
" Synchronous transfer command for synchronous transfer from the Inverter to a commercial power
80 . Yes No
supply. (On: transfer command from Inverter to commercial power supply)
* Synchronous transfer command for synchronous transfer from a commercial power supply to the
81 . Yes No
Inverter. (On: transfer command from commercial power supply to Inverter)
82" Breaker closed signal of the commercial power supply. [On: closed signal (answerback)] Yes No
83" Breaker closed signal of the Inverter secondary side. [On: closed signal (answerback)] Yes No

* This setting is applicable for FSDrive-M V1S with software version S0108 or later.

EMulti-function Contact Output (DO) (H2-01 to H2-08)

Control Methods
Settin . -
9 Function Open Flux
Value loop
Vector
Vector
40" Breaker close command for commercial power supply (On: Close command, Off: Open command) Yes No
41* Inverter secondary side breaker close command (On: Close command, Off: Open command) Yes No
Completion of synchronous transfer to commercial power supply (On: Synchronous transfer to com-
42" mercial power supply completed) Yes No

* This setting is applicable for FSDrive-MV 1S with software version S0108 or later.

mSystem Configuration for Synchronous Transfer with a Commercial Power Supply
The outline of a system for synchronous transfer with a commercial power supply is shown below.

When conducting a synchronous transfer with a commercial power supply, be sure to add the reactor, enable
input of the breaker closed signal, and add the commercial power supply current detection unit.

Transferring from the Inverter to the commercial power supply and vice-versa is possible with the same sys-
tem.

Synchronous transfer command (DI)

*Inverter = .
Commercial power supply Transfer (c)o)mpletlon

-Commercial power supply = signal (D
Inverter

Reactor Breaker 1

N\ L ///
= 777 | Inverter 0V00—+7—1_<] @

Commercial power supply

o

—

Close command (DO)
Closed signal (DI)

A\
W\

Breaker 2
\ /\ 0 O

VvV N !
Pow?r t E
supply curren Close command (DO)

Closed signal (DI)

Fig 6.34 System Configuration for Synchronous Transfer with a Commercial Power Supply
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ETransferring from the Inverter to a Commercial Power Supply

If the Run Command is input while the synchronous transfer command is being input, or if the synchronous
transfer command is input while the Inverter is operating, the speed (frequency) reference will change auto-
matically and the Inverter will start acceleration or deceleration toward the commercial power supply fre-
quency. On completion of acceleration or deceleration, the amplitude and phase of the Inverter output will be
synchronized with the commercial power supply. When the synchronization with the commercial power sup-
ply is established, breaker 2 on the commercial power supply side is closed and the Inverter and commercial
power supply are operated in parallel. The transfer operation will be completed by opening breaker 1 on the
Inverter secondary side.

A timing chart for the above is shown below.

Inverter = Commercial power supply
Synchronous transfer command (DI)

Secondary side of Inverter
Breaker 1 close command (DO)

Secondary side of Inverter
Breaker 1 closed signal (DI)_J |

Run Command ON |_

. Accelerating or decelerating
Synchronous transfer processing > |

Commercial power supply side
Breaker 2 close command (DO)

Commercial power supply side
Breaker 2 closed signal (DI)

Baseblock

Synchronous transfer completion (DO) :

Fig 6.35 Timing Chart 6
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ETransferring from a Commercial Power Supply to the Inverter

If the synchronous transfer command and Run Command are input while the motor is being driven with a
commercial power supply, the Inverter's internal speed (frequency) reference will be changed automatically
and the output frequency of the Inverter will accelerate to the commercial power supply frequency. On com-
pletion of acceleration of the Inverter, the amplitude and phase of the Inverter output will be synchronized
with the commercial power supply. When synchronization with the commercial power supply is established,
breaker 1 on the Inverter secondary side is closed and the Inverter and commercial power supply are operated
in parallel. The transfer operation will be completed by opening breaker 2 on the commercial power supply
side.

A timing chart for the above is shown below.

Commercial power supply = Inverter
Synchronous transfer command (DI)

Commercial power supply side
Breaker 2 close command (DO)

Commercial power supply side
Breaker 2 closed signal (DI)

Run Command ON

Accelerating
Synchronous transfer processing I—

Secondary side of Inverter
Breaker 1 close command (DO)

Secondary side of Inverter
Breaker 1 closed signal (DI) |

Synchronous transfer completion (DO) ‘

Fig 6.36 Timing Chart

HApplication Precautions

Select a reactor with an impedance of approximately 3% to 7%.

Be sure to make the normal phase connection of the main circuit power supply to the Inverter. A fault will
occur if a transfer command is given with a reversed phase connection.

Be sure to input the closed signal of the breaker into the multi-function contact inputs of the Inverter.

Be sure to allocate the necessary functions to the multi-function contacts. Otherwise, a fault will occur if
an attempt is made to transfer. (H1-03 to H1-16: 82H and 83H, H2-01 to H2-08: 40H and 41H)

While the synchronous transfer command is input, operate the breakers according to the commands from
the Inverter. A fault will occur if the breakers operate against the commands. It is very dangerous if both
breakers close without first achieving Inverter output synchronization.

To interrupt synchronous transfer processing, turn off the Run Command.

Do not turn off the synchronous transfer command until the transfer completion signal (DO) is output or
the motor comes to a stop.

The breaker close command (DO) for the commercial power supply, breaker close command (DO) for the
Inverter secondary side, and synchronous transfer completion signal (DO) will all be turned off when the
synchronous transfer command is turned off after the synchronous transfer completion signal is output.
Therefore, program a sequential circuit to hold the close command for the target breaker if needed.

The momentary power loss operations will be disabled while the synchronous transfer command is being
input.

The synchronous transfer function cannot be applied if multiple motors are being driven (E1-02 = 3).



Troubleshooting

This chapter describes the fault displays and countermeasures for the FSDrive-MV 1S and motor

problems and countermeasures.
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Protective and Diagnostic Functions

This section describes the alarm functions of the Inverter. The alarm functions include fault detection
(major faults), alarm detection (minor faults), operation error detection, and autotuning error detection.

/\\ DANGER

» Ensure that the main circuit power supply has been turned off before opening the cover of the
Transformer section or Power Cell section.
Otherwise, electric shock may occur.

» Wait at least ten minutes after the main circuit power supply has been turned off before opening the
cover of the Power Cell section, and confirm that the CHARGE indicator on the front face of the
Power Cell has been completely turned off before touching anything inside the Power Cell.
Otherwise, electric shock may occur.

€@ Fault Detection and Alarm Detection

When an alarm is detected in the Inverter, the ALARM indicator on the Digital Operator on the Control sec-
tion door lights (fault detection) or flashes (alarm detection), and the fault details are displayed on the monitor.
Even after the fault is reset, the fault history can be displayed from the menu.

Fault detection (F) and alarm detection (A) are classified into Drive Faults and Power Cell Faults.

EFault Detection (F)

When the Inverter detects a fault (major fault), the fault contact output operates, and the Inverter output is
stopped causing the motor to coast to a stop. (The stopping method can be selected for some faults, and the
selected stopping method will be used with these faults.)

When a fault has occurred, refer to the following table to identify the cause of the fault and take appropriate
corrective action.
Use one of the following methods to reset the fault before restarting the Inverter:

* Set the multi-function contact inputs (H1-03 to H1-16) to 14 (Fault reset) and turn on the fault reset sig-
nal.

¢ Press the RESET Key on the Digital Operator.

* Turn the main circuit power supply and the control power supply off and then turn on the control power
supply and the main circuit power supply again in this order.

HAlarm Detection (A)

When the Inverter detects an alarm (minor fault), the fault contact output does not operate. The system will
automatically return to its original status once the cause of the alarm has been eliminated.

The Digital Operator display flashes and an alarm is sent from the multi-function contact outputs when the
multi-function contact outputs (H2-01 to H2-08) are set to 10 (Alarm detection).

When an alarm has occurred, refer to the following table to identify the cause of the fault and take appropriate
corrective action.
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& Drive Faults

Drive faults are detected by the Control section. If any of these faults occurs, it is displayed on the Digital
Operator, and its details are recorded in the memory.

Table 7.1 List of Drive Faults

. * Name . .
Display Rank Brobable Causes Corrective Actions
Input Overvoltage
10V F + Change the main circuit power supply
Overvoltage The main circuit power supply voltage voltage to an appropriate value.
exceeded 120% of the set value (L9-01). » Take measures to adjust the power supply
. voltage of the main circuit (for example,
Main C!mu't Power Supply Voltage changing the taps of the transformer).
UVL A Reduction 2 * Change the detected value of the main
Under Voltage2 The main circuit power supply voltage went circuit power s.upply voltage (U1-90) and
below 70% of the set value (L9-01). the main cireuit power SuPply voltage
setting (L9-01) to appropriate values.
Main Circuit Power Supply Voltage * If detection is faulty, replace the isolation
UV . Reduction board, which detects the main circuit
Under Voltage F (A) 2 — power supply voltage, or the modulator
The main circuit power supply voltage went board.
below 55% of the set value (L9-01).
Control Power Supply Fault
» Change the control power supply voltage
CUVvV * The control power supply voltage dropped. :
CTL PS UnderVolt F * An error occurred on the 5-V power supply to an appropriate value.
board. » Replace the 5-V power supply board.
(Detected when L9-14 is set to 1)
Drive Overcurrent * Reduce the load if'it is too large.

* Measure the insulation resistance of the
motor and cables, and replace the motor
or cables if continuity is detected.

» Check the cables on the output side for

10C ' disconnection or incorrect connection,
F The Inverter output current detection value and correct if necessary.
Over Current exceeded the overcurrent detection level « Change the acceleration/deceleration
(132% of the Inverter rated output current). time setting to an appropriate value.

» Check if the PG is installed properly,
check the PG cables for disconnection or
incorrect connection, and check if the PG
settings (H7-01 and H7-05) are correct.

Output Overvoltage » Change the motor constants to appropri-
ate values.
Constants: E1-000, E2-000
ooV F The Inverter output voltage exceeded the out- | © Change th? settings of L.9-06 and L9-07
Output OV Fault to appropriate values.

put overvoltage detection level (L9-06) over
the detection time (L9-07).

* Check the cables on the output side for

disconnection or incorrect connection,
and correct if necessary.




Table 7.1 List of Drive Faults (Continued)

x Name . .
Displa 1 Corrective Actions
Pay Rank Probable Causes
Transformer Temperature Fault  Check to see if the transformer is over-
(Input Terminal DI_1) heated.
* Check if the contact input terminals have
been closed mistakenly.
» Check the mechanical system and correct
TME . A fault was detected from a contact input ter- | the cause of the fault.
Tr Overtemp minal (transformer overheat) on the control |+ ngpect the following points relating to
board. the cooling fan of the Inverter.
Note Check the actual input terminal number with the ele- o : s
mentary diagram. The input terminal number varies If the _VOlume of COOhng aI.I' 15 not
for each Inverter. sufficient, replace the cooling fan.
« If'the intake filter is soiled, clean the
filter.
Cooling Fan Fault 1 (Input Terminal DI_2)
A fault was detected from a contact input ter- | Check the operation of the cooling fan and
FANI g |minal (cooling fan fault) on the control board. | thermal relays.
Fan Fault 1 Note Check the actual input terminal number with the ele- | If the operation is not appropriate, replace
mentary diagram. The input terminal number varies : : : ;
for each Inverter. When using more than one cooling the COOlmg fan or the drive circuit.
fan, faults may be found in multiple contact input
terminals (FAN2 to 4).
Motor Overloaded » Change the setting of the motor rated cur-
OL1 FiA rent (E2-01) to an appropriate value.
Select . i i i -
Motor Overloaded (\:iflf Inverter overload protection by the electronic Change the detection Sem?gs (L1-02,L1
L1-04) | thermal relay was activated. 06, and L1-07) tq appropnate values.
» Reduce the load if it is too large.
OL2 Inverter overloaded ¢ Reexamine the load, acceleration/decel-
Inv Overloaded F Inverter overload protection by the electronic eration t?me, and cycle tlme.. .
thermal relay was activated. » Reexamine the V/f characteristics.
Overtorque Detected 1
F/A » Change the settings in L6-02 and L6-03
OL3 (Select The current has reached or exceeded the set- to appropriate values.
Overtorque Det 1 with | ting of the overtorque detection level 1 (L6- |« Check the mechanical system and correct
L6-01) | 02) for at least the period of time set for the the cause of the overtorque.
detection time (L6-03).
Overtorque Detected 2
F/A » Change the settings in L6-05 and L6-06
OL4 (Select The current has reached or exceeded the set- to appropriate values.
Overtorque Det 2 with | ting of the overtorque detection level 2 (L6- |+ Check the mechanical system and correct
L6-04) 05) for at least the period of time set for the the cause of the Overtorque_
detection time (L6-06).
Undertorque Detected 1 » Change the settings in L6-02 and L6-03
F/A - to appropriate values.
UL3 (Select | Lhe current has dropped below the setting of | . Check the mechanical system and correct
Undertorque Det 1 with | the undertorque detection level 1 (L6-02) for the cause of the undertorque.
L6-01) | at least the period of time set for the detection
time (L6-03).
Undertorque Detected 2 » Change the settings in L6-05 and L6-06
UL4 F/A - to appropriate values.
(Select | There has been a current less than the setting | . Check the mechanical system and correct
Undertorque Det 2 L‘gfgl) of undertorque detection level 2 (L6-05) for the cause of the undertorque.

longer than the detection time (L6-06).
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Table 7.1 List of Drive Faults (Continued)

. x Name . .
Display Rank’’ Probabie Causcs Corrective Actions
PG Disconnection Detected  Check the PG cables for disconnection or
F/A incorrect connection, and correct if nec-
PGO essary.
(Select .
PG Open with No PG pulsgs are'ln'put. o * Check that power is supplied to the PG
H7-02) |Note During differential input, this is detected as a fault
(F) by the circuit. propetly.
* Check the output status of the PG.
Excessive Speed Deviation * Reduce the load.
F/A » Lengthen the acceleration time and decel-
DEV (Select The speed deviation has reached or exceeded eration time.
Speed Deviation with | the setting of the excessive speed deviation Constant: C1-00
H7-04) | detection level (H7-10) for at least the period |+ Change the settings in H7-10 and H7-11
of time set for the preset time (H7-11). to appropriate values.
Overspeed * Change the settings in H7-08 and H7-09
to appropriate values.
0S The speed has reached or exceeded the set- | Change the motor constants to appropri-
Overspeed Det F ting of the overspeed detection level (H7-08) ate Value.s. oo oo
for at least the period of time set for the preset Constant: E- ’ EZ-
time (H7-09). * Check the mechanical system and correct
the cause of the overspeed.
Output Ground Fault
+ A ground fault occurred at the Inverter out-
put and the Inverter output current . . .
exceeded approximately 25% of the » Measure the insulation resistance of the
F/A Inverter rated output current. motor and cables, and replace the motor
OGF (Select | [F: Selection with L9-20 is not possible.] | ©F cables if continuity is detected.
Ground Fault L\;/_l;k(l)) « The zero-phase voltage at the Inverter out- . C.heck the f:ables -on the output Sldf.: for
put has exceeded the setting of the ground d1sconnect19n or incorrect connection,
fault detection level (L9-21) for at least the and correct if necessary.
period of time set for the detection time
(L9-22).
[F/A: Selection with L9-20 is possible.]
Output Open-phase
LF An open-phase occurred at the Inverter out- Check tbe cabl.es on the output §ide for dis-
Output Pha Loss F put. connection or incorrect connection, and cor-
(This fault is detected when L8-07 is set to 1 rect if necessary.
or2.)
Forward/Reverse Run Simultaneous
Input . .
EF * Reexamine the input sequence.
External Fault A The Forward and Reverse Run Commands Note When this alarm is occurred, the motor decelerates
were input at the same time for 0.5 seconds or o astop.
longer.
Control Fault » Change the motor constant settings to
CF appropriate values.
Out of Control F The torque limit was reached continuously Constant: E1-00, E2-00

for 3 seconds or longer during deceleration to
stop operation in open-loop vector control.

* Lengthen the deceleration time.
Constant: C1-00




Table 7.1 List of Drive Faults (Continued)

Display Rank’! Proba't\)l:amgauses Corrective Actions
Digital Operator Connection Fault  Check the cables for disconnection, and
replace them if necessary.
* Turn the control power supply off and
OPR . The connection to the Digital Operator was remove the Digital Operator from the
Opr Disconnect broken during operation with a RUN Com- Inverter. Reconnect the Digital Operator
mand from the Digital Operator. and turn the control power supply on.
(Detected when 02-06 is set to 1.) If the fault persists, replace the Digital
Operator.
Digital Operator Communications Error 1 Turn the control power supply off and
CPF00 Communications with the Digital Operator | remove the Digital Oper: ator from the
COM-ERR | were not established within 5 seconds after | Inverter. Reconnect the Digital Operator
(OP &INV) the power was turned on. and turn the COIjltrOl power supply. on.
Note Since this fault is detected on the Digital If the fault persists, replace the Digital
Operator, the operation continues if there is Operator, CPU board, or modulator board.
no problem on the Inverter side.
Digital Operator Communications Error 2 Turn the control power supply off and
CPFO1 After communications were established, remove the Digital Operatprl from the
COM-ERR | there was a communications error with the | Inverter. Reconnect the Digital Operator
(OP &INV) Digital Operator for 2 seconds or longer. and turn the cor}trol power supply on.
Note Since this fault is detected on the Digital If the fault persists, replace the Digital
Operator, the operation continues if there is Operator, CPU board, or modulator board.
no problem on the Inverter side.
EEPROM Error Turn the control power supply off and back
CPFO03 F on.
EEPROM Error The control circuit is damaged. If the fault persists, replace the modulator
board.
A/D Converter Error Turn the control power supply off and back
CPFO05 F on.
External A/D Err The control circuit is damaged. If the fault persists, replace the modulator
board.
Hardware Fault Turn the control power supply off and back
HDE F on.
HARD Fault The modulator board is damaged. If the fault persists, replace the modulator
board.
Modulator Watchdog Fault Turn the control power supply off and back
DTM F on.
MB Watchdog Flt The communication error between the modu- | If the fault persists, replace the CPU board
lator board and the CPU board occurred. or modulator board.
Analog Power Supply Fault Turn the control power supply off and back
CTF F on.
Analog Pwr Fault The power supply (£15V) for the analog If the fault persists, replace the +15 V
detection circuit was reduced. power supply or modulator board.
CER CPU Watchdog Fault Turn the control power supply off and back
F on.
CTL CPU Fault CPU error occurred. If the fault persists, replace the CPU board.
BAT Battery Voltage Lowered
Weak Battery A Replace the battery on the CPU board.

Battery voltage (3 V) was lowered.
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Table 7.1 List of Drive Faults (Continued)

. x Name . .
Display Rank’ Probabie Causcs Corrective Actions
External Fault (Option)
EF0 F o |An external fault defined by the system pro- | Check the details of the fault and eliminate
Opt External FLT gram was detected. the cause.
Note Check the details of the fault by referring to
the elementary diagram, etc.
External Fault (Input Terminal S3 to S16)
F/A .
EF3 to EF16 (Select | An external fault was input from an external Eliminate the cause of t.he external fault apd
Ext Fault Sx with | input terminal of the control board. reset the external fault input of each multi-
(Terminals S3 to S16) HI-03 10 | Note Check the actual external terminal number with the | function contact input.
H1-16) elementary diagram. The external terminal number
varies for each Inverter.
User Defined Faults (x: 1 to 7)
A fault defined by the system program was ) o
FLT x F detected Check the details of the fault and eliminate
[Detail] Note The detailed display shows the information the cause.
defined by the system program. Check the
details of the fault by referring to the elemen-
tary diagram, etc.
User Defined Alarms (x: 1 to 3)
An alarm defined by the system program was ) o
ALM x A detected Check the details of the alarm and eliminate
[Detail] Note The detailed display shows the information the cause.
defined by the system program. Check the
details of the alarm by referring to the ele-
mentary diagram, etc.
Fault in Commercial Power Synchronous |+ Set 82 H and 83 H for multi-function
Transfer contact inputs (H1-03 to H1-16).
» Set 40H and 41H for multi-function con-
tact outputs (H2-01 to H2-08).
» Correct the phase connection for the
power supply wiring to the main circuit.
* Functions required for multi-function con- ) Tran§fer .w.hlle the power supply fluctua-
tacts are not set. tion 1s mlmmal. . .
SYNC F « The phases of the power supply wiring to * Reexamine the opera.tlng COIldlth.nS. S0
Sync Fault the Inverter are reversed that the load fluctuation can be mini-
* The transfer was not completed within the mlzeq. .
time limit (n6-26) » Readjust the settings for the synchronous
* The breaker operated against the command transfer fU.l?CthH. [Refer to Page 6-78
(DO) Implementing Synchronous Transfers
with a Commercial Power Supply (Appli-
cable software versions: S0108 or later).]
* Reexamine the command sequence to the
breakers.
* 1. F:  Fault
A:  Alarm

F/A: Fault or alarm depends on the constant setting
* 2. Detected as an alarm while the operation is stopped.




& Power Cell Faults

Power cell faults are detected by the control circuit of each Power Cell, and transmitted to the Control section.
If any of these faults occur, they will be displayed on the Digital Operator, and the details will be recorded in

the memory.
Table 7.2 List of Power Cell Faults
Name
i 1 2 rrective Action
Display Rank Probable Causes Corrective Actions
TMP Excessive Power Cell Temperature * Check the following points in relation to
the cooling fan.
+ If the volume of cooling air is not
sufficient, replace the cooling fan.
« If the intake filter is soiled, clean
F The thermistor attached to the fin detected the filter
nn TEMP o :
90 °C or more. * Clean the Power Cell unit if it is soiled.
* Replace the CCB.
* Replace the thermistor or Power Cell
unit.
UVB CCB Control Power Supply Fault + Change the input voltage of the Power
F Cell to an appropriate value.
nn PWR FLT DC bus bar voltage (P-N) dropped to less * Check the Power Cell input power fuse.
than 300 V. + Replace the CCB.
LIN ;ﬁ%—MB Communications Error (Link » Check the optical cable for disconnec-
tion, and replace if necessary.
F ot : . lace the CCB
an LINK ELT A communications error in the CCB was Replace the :
detected. » Replace the modulator board.
Power Cell Fault .
CFA One of the following Power Cell faults was Take corrective measures for each faulty
Power Cell.
detected.
00 s BarOverlage st s of P
nn OVR VOLT DC bus bar voltage was increased to 1075 V Pprop . )
oF more * Check the Power Cell input power fuse.
' » Replace the CCB.
» Change the input voltage of the Power
nn UDR VOLT DC Bus Bar Undervoltage Cell to an appropriate Yalue.
DC bus bar voltage dropped to 475 V or less. | ¢ Check the Power Cell input power fuse.
* Replace the CCB.
F |00 Capactor Overotege oo e ol
nn CAP FLT DC bus bar electrolytic capacitor voltage P i prace. T
exceeded 400 V. * Check the balance resistance.
' » Replace the CCB.
CCB-MB Communications Error (Parity |+ Check the optical cable for disconnec-
Error) tion, and replace if necessary.
nn COMFLT Parity check error between the CCB and the |+ Replace the CCB.
modulator board was detected. * Replace the modulator board.
IGBT Qx Fault
nn Qx FLT Shortcircuit occurred between the emitter Replace the Power Cell unit.
and collector of IGBT elements Q1 to Q4.
Power Fuse Blown * Check the Power Cell input power fuse.
nn FUSE FLT Power Cell input power fuse has blown. * Replace the CCB.
* 1. “nn” shows the cell number.

* 2. F: Fault
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@ Operation Errors

An operation error will occur if there is an invalid setting or a contradiction between two constant settings.
The details of the error are displayed on the Digital Operator, and the ALARM indicator flashes. Fault detec-
tion (major faults) or alarm detection (minor faults) operations will not be performed but the Inverter opera-
tion cannot be started until constants are set appropriately. Fault detection and alarm detection on multi-
function contact outputs are not activated either.

When an operation error has occurred, refer to the following table to identify and correct the cause of the error.

Table 7.3 Operation Error Displays and Incorrect Settings

Display Name Probable Causes
OPEO02 Constant Setting Range | The constant setting is outside the valid setting range. (OPE error constant No. will
Limit Error be shown on the display)
One of the following errors has been made in the multi-function input (H1-01 to H1-
16) settings:
» The same setting has been selected for two or more multi-function inputs.
OPEO03 Multi-function Input * An up or down command was selected independently. (They must be selected
Terminal | Selection Error together.)
+ External search command 1 (maximum output frequency) and external search
command 2 (set frequency) have been set at the same time.
* The Emergency Stop Command NO and NC have been set at the same time.
OPEO07 . .
Analog Multl-functlo.n Analog The same setting has been selected for two or more multi-function analog inputs.
. Input Selection Error
Selection
OPEO08 . A setting has been made that is not required in the current control method. Ex.: A
Constant Selection . .
Ctrl Func Error function used only with open-loop vector control was selected for flux vector con-
Error trol. (OPE error constant No. will be displayed on the display.)
OPE10 . . .
V/f Ptrn Set- | V/f Data Setting Error Constants E1-04, E1-06, E1-07, and E1-09 do not satisfy the following conditions:
ting * E1-04 (FMAX) > E1-06 (FA) > E1-07 (FB) > E1-09 (FMIN)
OPEI11 .
. The motor overload detection start level (L1-06) has been set to a value above the
Carr Freq/ | Constant Setting Error .
motor overload detection level (L1-07).
On-Delay
ERR A verification error occurred when writing to the EEPROM.
EEPROM | EEPROM Write Error [Corrective Action] Turn the control power supply off and then back on. If the fault
R/W Err persists, set the constants again.




€ Errors During Autotuning

Errors that may occur during autotuning are shown in the following table. If an error is detected during auto-
tuning, the motor coasts to a stop. The details of the error are displayed on the Digital Operator. Fault detec-

tion and alarm detection on multi-function contact outputs are not activated.

Table 7.4 Errors During Autotuning

Name
Displa Corrective Actions
'spiay Probable Causes W I
Motor Data Error
ER-01 Correct the data as follows: rated motor speed < 120 x rated frequency/

Data Invalid

The motor data input for auto-
tuning are not appropriate.

number of motor poles.

Motor Acceleration Error

* When the torque limit function is operating, change the setting values
of L7-01 to L7-04 (Torque limits) to appropriate values.

ER-02 . R . .
Accelerat The motor did not accelerate |« If the acceleration time is too long, increase the setting value of C1-01
ceelerate with the specified accelera- (Acceleration time).
tion. « If'the load is connected to the motor, disconnect it from the motor.
Motor Direction Error ¢ Check the PG cables for disconnection or incorrect connection, and
The indications of speed (fre- correct 1fnecessary: . . ) . .
ER-03 » Check the motor wiring for disconnection or incorrect connection, and

PG Direction

quency) reference and feed-
back speed are different, with
the torque reference exceeding
100%.

correct if necessary
» Change the rotation direction of the PG or the setting value of H7-05
(PG rotation direction) to appropriate values.

ER-04
Motor Speed Error

Motor Speed Error

The torque reference value has
exceeded 100% for 3 seconds
during autotuning.

» Check the motor power cable for disconnection or incorrect connec-
tion, and correct if necessary
¢ Ifthe load is connected to the motor, disconnect it from the motor.

ER-05
Line-to-line
Resistance Error

Line-to-line Resistance
Error

* Autotuning was not com-
pleted in the specified time.

* The result of autotuning fell
outside the set range of the
constants.

ER-06
No-Load Current

No-load Current Error

* Autotuning was not com-
pleted in the specified time.

* The result of autotuning fell
outside the set range of the
constants.

ER-07
Motor core
saturation 1

Motor Iron Core Saturation
Coefficient 1 Error

+ Autotuning was not com-
pleted in the specified time.

* The result of autotuning fell
outside the set range of the
constants.

» Change the setting for motor rated current to an appropriate value.
* Check the motor power cable for disconnection or incorrect connec-
tion, and correct if necessary
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Table 7.4 Errors During Autotuning (Continued)

Name
Displa Corrective Actions
pay Probable Causes
Motor Iron Core Saturation
Coefficient 2 Error
ER-08 + Autotuning was not com- + Change the setting for motor rated Furrent toi an approprlate value.
Motor core * Check the motor power cable for disconnection or incorrect connec-

saturation 2

pleted in the specified time.

* The result of autotuning fell
outside the set range of the
constants.

tion, and correct if necessary

Rated Slip Error

* Autotuning was not com-

Rat (];:]1;:{11(12 Al pleted in the specified time. | If the load is connected to the motor, disconnect it from the motor.
ate M 1« The result of autotuning fell
outside the set range of the
constants.
STOP Key Input
ER-10 The STOP Key was pressed Autptu_ning has not been completed. Execute autotuning again from the
STOP key during autotuning, and auto- beginning.
tuning was cancelled.
Current Detection Error  Change the setting for motor rated current to an appropriate value.
ER-11 « If'the indication for the detected current value is reversed, replace the

I-det. Circuit

The current flow exceeded the
motor rated current.

current detection unit.
» Check the current detection circuit, motor cables, and DCCT cables for
disconnection or incorrect connection, and correct if necessary

ER-12
Base Block

Base Block Stop

The base block command was
input from the PLC during
autotuning, and autotuning
was cancelled.

Clear the base block command from the PLC.
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@ LED Indicators on the Controller and CCB (Cell Control Board)

The following describes the LED indicators on the controller in the Control section and on the CCB in the
Power Cell section. These indicators display operation statuses and faults.

/i\ DANGER

* Do not open the Inverter door to check the LED indicators while power is being supplied to the
main circuit power supply.
Doing so may result in electric shock.

BLED Indicators on the Controller

The controller has two types of LED indicators: An LED indicator that displays the controller status, and an
LED indicator that displays the Power Cell status detected by the controller.

%

Controller Cover

JAQvay

[ £ 38 Hd—yo

0} LYMNVYH

[ 3 CI0 Hd— gg

POWERLC]
RUN ]
ERROR[]
ALM [
BAT_ALM[]

|

8

I |
I |
I |

MNVYY 0}

Fig 7.1 LED on Controller

Controller Status LED

POWER (Green) : Lit when control power is on.

RUN (Green) : Lit when the PLC is operating.

ERROR (Red) : Lit when a fault occurs in the controller.
ALM (Red) : Lit when an alarm occurs in the controller.
BAT ALM (Red) : Lit when the battery voltage has dropped.

Power Cell Status LED

READY (Green) . Lit when the control power is on.

RUN (Green) . Lit when the interface circuit of the Power Cell is operating.
ERROR (Red) : Lit when a fault occurs in the interface circuit of the Power Cell.
BB (Red) : Lit during baseblock.

PH_A RANKI to 8 (Red): Lit when a U-phase rank 1 to 8 Power Cell fault occurs.
PH B RANKI to 8 (Red): Lit when a V-phase rank 1 to 8 Power Cell fault occurs.
PH C RANKI to 8 (Red): Lit when a W-phase rank 1 to 8 Power Cell fault occurs.
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ELED Indicators on the CCB (Cell Control Board)

The LED indicators on the CCB indicate the power supply status of the CCB, and operation or fault status of

the IGBT.
1 Q4
Q3
Q2
e
[J FAULT
7 LINK-ON
[] CHARGE
Fig 7.2 LED indicators on the CCB
Q4 : Lit when IGBT Q4 is operating.
Q3 : Lit when IGBT Q3 is operating.
Q2 : Lit when IGBT Q2 is operating.
Q1 . Lit when IGBT QI is operating.

FAULT : Lit when a Power Cell fault occurs.
LINK-ON: Lit when the control power supply is normal.

CHARGE: Lit when the DC bus bar voltage is at or above 50 V.

Never touch the Power Cell while any of these LED indicators are lit.

The LED indications for the Power Cell ready status, normal operation status, and fault status are shown in the

following table.
LED indication O: Off, ®: On
LED | ey Sias | Oparaten | FOU!
Q4 (Green) O [ @)
Q3 (Green) O () @)
Q2 (Green) O [ ] @)
Q1 (Green) O [ @)
FAULT (Red) O O [ )
LINK-ON (Green) [ ] [ —
CHARGE (Red) ° ° °
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Troubleshooting

If errors are made when setting the constants, wiring, or elsewhere, the Inverter and motor may not oper-
ate as expected when the system is started. If this should occur, use this section as a reference and apply
the appropriate measures.

If the details of the alarm are displayed on the Digital Operator, refer to Protective and Diagnostic Func-
tions in Chapter 7 Troubleshooting.

@ If Constants Cannot Be Set

Use the following information if an Inverter constant cannot be set.

HThe display does not change when the Increment and Decrement Keys are pressed.

The following causes are possible.

The Inverter is operating (drive mode).

There are some constants that cannot be set during operation. Turn the Inverter off and then make the settings.

Constant write enable has been set.

This occurs when one of H1-03 to H1-16 (multi-function contact input terminal S3 to S16 function selection)
is set to 1B (constant write enable). If the constant write enable input is off, the constants cannot be changed.
Turn it on and then set the constants.
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@ If the Motor Does Not Run

Use the following information if the motor does not run.

EThe motor does not run when the RUN Key on the Digital Operator is pressed.

The following causes are possible.

The Inverter is not in drive mode.

If the Inverter is not in drive mode (DRIVE -Rdy- is not displayed on the Digital Operator), it is in the prepa-
ration status and cannot start.

Press the MENU Key to display the drive mode (DRIVE is displayed on the Digital Operator), and enter the
drive mode by pressing the DATA/ENTER Key. -Rdy- will be displayed when drive mode is entered.

The operation method setting is wrong.

If b1-02 (Operation method selection) is set to any number other than 0 (Digital Operator), the motor will not
run when the RUN Key is pressed. Either press the LOCAL/REMOTE Key to switch to Digital Operator oper-
ation or set b1-02 to 0 (Digital Operator).

The LOCAL/REMOTE Key is enabled by setting 02-01 (LOCAL/REMOTE key function selection) to 1 and
% disabled by setting 02-01 to 0. The LOCAL/REMOTE Key is enabled when the drive mode is entered.

INFO

The speed (frequency) reference is too low.

If the speed (frequency) reference is set below the frequency set in E1-09 (Minimum output frequency), the
Inverter will not operate.

Raise the speed (frequency) reference to at least the minimum output frequency. 7

There is a multi-function analog input setting error.

If one of H3-05, H3-09 or H3-13 (Multi-function analog input terminal function selection) is set to 1 (Fre-
quency gain), and if no voltage (current) is input, then the speed (frequency) reference will be zero. Check to
be sure that the set value and analog input value are correct.

EThe motor does not run when an external operation signal is input.

The following causes are possible.

The Inverter is not in drive mode.

If the Inverter is not in drive mode (DRIVE -Rdy- is not displayed on the Digital Operator), it is in the prepa-
ration status and cannot start.

Press the MENU Key to display the drive mode (DRIVE is displayed on the Digital Operator), and enter the
drive mode by pressing the DATA/ENTER Key. -Rdy- will be displayed when drive mode is entered.
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The operation method selection is wrong.

If b1-02 (Operation method selection) is set to 0 (Digital Operator), the motor will not run when an external
operation signal is input. Set b1-02 to 3 (PLC) and try again.

Similarly, the motor will also not run if the LOCAL/REMOTE Key has been pressed to switch to Digital
Operator operation. In that case, press the LOCAL/REMOTE Key again to return to the original setting.

The LOCAL/REMOTE Key is enabled by setting 02-01(LOCAL/REMOTE key function selection) to 1 and dis-
% abled by setting 02-01 to 0. The LOCAL/REMOTE Key is enabled when the drive mode is entered.

INFO

The speed (frequency) reference is too low.

If the speed (frequency) reference is set below the frequency set in E1-09 (Minimum output frequency), the
Inverter will not operate.

Raise the speed (frequency) reference to at least the minimum output frequency.

There is a multi-function analog input setting error.

If one of H3-05, H3-09 or H3-13 (Multi-function analog input terminal function selection) is set to 1 (Fre-
quency gain), and if no voltage (current) is input, then the speed (frequency) reference will be zero. Check to
be sure that the set value and analog input value are correct.

EThe motor stops during acceleration or when a load is connected.

The load may be too heavy. The Inverter has a stall prevention function, but the motor responsiveness limit
may be exceeded if acceleration is too rapid or if the load is too heavy. Lengthen the acceleration time or
reduce the load. Also consider increasing the motor capacity.

B The motor does not accelerate.

When the setting values of L7-01 to L7-04 (Torque limits) are too small or H3-05, H3-09, and H3-13 (Multi-
function analog input terminal function selection) is set to 10 to 12 (Torque limits), the motor may not acceler-
ate if the analog input values are too small. Check the setting values and analog input values.

EThe motor only rotates in one direction.

Reverse run prohibited is selected. If b1-04 (Prohibition of reverse operation) is set to 1 (Reverse disabled),
the Inverter will not receive Reverse Run Commands. To use both forward and reverse operation, set b1-04 to
0 (Reverse enabled).
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@ If the Direction of the Motor Rotation is Reversed

If the motor operates in the wrong direction, the motor output wiring is faulty. When Inverter terminals U, V,
and W are properly connected to motor terminals U, V and W, the motor will operate in a forward direction
when a Forward Run Command is executed. The forward direction depends on the manufacturer and the
motor type, so be sure to check the specifications.

The direction of rotation can be reversed by switching two wires from among U, V and W.

@ If the Motor Does Not Output Torque or If Acceleration is Slow

Use the following information if the motor does not output torque or if the acceleration time is too long.

HThe torque limit has been reached.

When a torque limit has been set in L7-01 to L7-04 (Torque limits), no torque will be output beyond that limit.
This can cause the torque to be insufficient, or the acceleration time to be too long. Check to be sure that the
value set for the torque limit is appropriate.

If one of H3-05, H3-09 and H3-13 (Multi-function analog input terminal function selection) is set to 10 to 12
(Torque limits), also check to be sure that the analog input value is appropriate.

BThe stall prevention level during acceleration is too low.

If the value set for L3-02 (Stall prevention level during acceleration) is too low, the acceleration time will be
too long. Check to be sure that the set value is appropriate.

HAutotuning has not been performed for vector control

Vector control will not perform properly if autotuning has not been performed. Perform autotuning, or set the 7
motor constants through calculations. I

@ If the Motor Runs at A Higher Speed Than the Reference

Use the following information if the motor runs at a higher speed than the reference.

EThe analog speed (frequency) reference bias or gain setting is wrong.

The values set in constants H3-03 [Speed (frequency) reference (All) input bias] and H3-02 [Speed (fre-
quency) reference (All) input gain] are added to the speed (frequency) reference. Check if appropriate values
are set.

@ If the Slip Compensation Function Has Low Speed Precision
If speed control accuracy is low for the slip compensation function, the slip compensation limit has been

reached. With the slip compensation function, compensation cannot be carried out beyond the value set for
C3-03 (Slip compensation limit). Check if appropriate values are set.
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@ Speed Control Accuracy Is Low at High-speed Rotation (In Open-loop
Vector Control)

The motor rated voltage is high.

The Inverter maximum output voltage is determined by its input voltage. (For example, if 3300 VAC is input,
then the maximum output voltage will be 3300 VAC.) If, as a result of vector control, the output voltage refer-
ence value exceeds the maximum Inverter output voltage, the speed control accuracy will decrease. Use a
motor with a low rated voltage (a special motor for use with vector control).

@ If the Motor Overheats

Use the following information if the motor overheats.

BThe load is too heavy.

If the motor load is too heavy and the motor is used with the effective torque exceeding the motor rated torque
for a long time, the motor will overheat. Some motor rating are for short-period performance and are not con-
tinuous ratings. Reduce the load amount by either lightening the load or lengthening the acceleration/deceler-
ation time. Also consider increasing the motor capacity.

EThe ambient temperature is too high.

The motor rating is determined within a particular ambient operating temperature range. The motor will burn
out if it is run continuously at the rated torque in an environment in which the maximum ambient operating
temperature is exceeded. Lower the motor's ambient temperature to within the acceptable ambient operating
temperature range.

HAutotuning has not been performed for vector control

Vector control will not perform properly if autotuning has not been performed. Perform autotuning, or set the
motor constants through calculations.
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@ If There is Mechanical Oscillation

Use the following information when there is mechanical oscillation.

EThe machinery is making unusual sounds.
There is resonance between the machine's characteristic frequency and the output frequency of the Inverter.

To prevent this from occurring, either use the jump frequency functions in d3-01 to d3-04 or install rubber
padding on the motor base to reduce oscillation.

mOscillation or hunting occurs. (in open-loop vector control)

The gain adjustment is insufficient. Reset the gain to a more effective level by adjusting C4-02 (Torque com-
pensation primary delay time constant), n2-01 [Speed feedback detection control (AFR) gain], and C3-02
(Slip compensation primary delay time constant) in this order. Lower the gain setting and raise the primary
delay time constant setting.

Vector control will not perform properly if autotuning has not been performed. Perform autotuning, or set the
motor constants through calculations.

HOscillation or hunting occurs. (in flux vector control)

The gain adjustment is insufficient. Adjust the various gains for speed control (ASR). If the oscillation points
overlap with those of the machine and cannot be eliminated, increase the value set for C5-06 [primary delay
time constant for speed control (ASR)] and then readjust the gains.

Vector control will not perform properly if autotuning has not been performed. Perform autotuning, or set the
motor constants through calculations.

mAutotuning has not been performed for vector control

Vector control will not perform properly if autotuning has not been performed. Perform autotuning, or set the
motor constants through calculations.

@ If the Torque Generated from the Motor is Insufficient (Insufficient Power)

If autotuning has not been performed, or the control method has been changed since last performing autotun-
ing, perform autotuning.

@ If the Motor Keeps Running Even When Inverter Output is Stopped

If the motor keeps running even when the Inverter output is stopped, the DC injection braking is insufficient.
If the motor continues running at low speed, without completely stopping even after a deceleration stop has
been executed, it means that the DC injection braking is not operating enough when the frequency becomes
less than the setting of b2-01 (DC injection braking starting frequency). Adjust the DC injection braking as
follows:

¢ Increase the b2-02 (DC injection braking current) setting.

* Increase the b2-04 [DC injection braking (pre-excitation) time at stop] setting.

7-19




.—l

@ If OV is Detected When the Fan is Started, or the Fan Stalls

A DC bus bar overvoltage and stalling can occur if the fan is already turning when it is started. The DC injec-
tion braking at start is insufficient.

By starting the fan only after completely stopping it by applying DC injection braking, DC bus bar overvolt-
age of Power Cell faults (CFA), and stalling of the fan can be avoided. Increase the value set for b2-03 [DC
injection braking time (pre-excitation) at start].

@ If Output Frequency Does Not Rise to Frequency Reference

Use the following information if the output frequency does not rise to the frequency reference.

B The frequency reference is within the jump frequency range.

When the jump frequency function is used, the output frequency does not change within the jump frequency
range. Check to be sure that the values set for d3-01 to d3-03 (Jump frequency 1 to 3) and d3-04 (Jump fre-
quency width) are appropriate.

BThe frequency reference upper limit has been reached.

The output frequency upper limit is determined by the following formula:
E1-04 (Maximum output frequency) x d2-01 [Maximum speed (frequency) reference] / 100
Check to be sure that the constant E1-04 and d2-01 settings are appropriate.
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This chapter describes basic maintenance and inspection for the FSDrive-MV18.
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The FSDrive-MV 18 series Inverter is configured with many parts, and these parts must be operating prop-
erly in order to make full use of the Inverter functions. For this reason, it is essential to catch early signs of
any malfunction and take prompt corrective action by periodically inspecting the Inverter. The service life
of Inverter parts is limited even under normal operating conditions. Using them beyond this limitation can
easily cause changes in their characteristics, and malfunctions. Replace them within their service life
cycle, or the Inverter cannot be expected to operate properly with its original characteristics and perfor-
mance.

/i\ DANGER

» Do not touch the Inverter terminals. Some of the terminals carry high voltages and are extremely
dangerous.

Doing so may result in electric shock.

» Always close the Inverter door while power is being supplied to the main circuit. Before opening the
Inverter door, always turn off the power to the main circuit and wait for approximately 10 minutes.
Doing so may result in electric shock.

 After turning off the main circuit power supply, wait until the CHARGE indicator on the front face of
the Power Cell goes out before performing maintenance or inspections.

Otherwise electric shock may occur because the capacitor will remain charged.

» Maintenance, inspection, and replacement of parts must be performed only by authorized person-

nel.

Remove all metal objects, such as watches and rings, before starting work. Always use insulated tools.
Failure to observe these warning may result in electric shock.

/A\ CAUTION

+ A CMOS IC is used in the control board. Use antistatic envelopes when maintaining or carrying the
control board.
The CMOS IC may be destroyed by static electricity if touched directly.

* While power is being supplied, do not change wiring for the control circuit and do not insert or
remove connectors.
Doing so may damage the electric components.

* When carrying out measurement with an oscilloscope, use an insulated oscilloscope without
grounding.
Otherwise, the Inverter or the oscilloscope may be damaged.

» After completing the work, make sure that no hand tools or screws are left inside the Inverter.
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Periodic Inspection

@ Daily Inspection
Check the following items while the system is operating.

Table 8.1 Daily Inspections

Inspection ltem Details of Inspection
* Check the ambient temperature.

* Check the humidity.

* Check for toxic gas.

* Check for adhesion of dust, oil mist, etc.

Ambient environment

Equipment in general Check for abnormal vibration and noise.

Check the voltage of the main circuit power supply and the control power supply. (Check

Power supply voltage the indication on the gage of the power supply unit.)

Transformer Check for odor and abnormal noise.
. Check for abnormal vibration and noise.
Cooling fan - —
Check the air filter for soiling.
Lamps Check if any lamp is blown.
Meters Check if the meter indication is normal.




@ Periodic Inspection

Check the following items during periodic inspections. Perform periodic inspections once a year.

Table 8.2 Periodic Inspections

Location Inspection ltem Details of Inspection
Megger check between the main circuit terminals and ground terminal
Entire Transformer | Check for loose screws, bolts, or connectors.
and Power Cell sec-
tions Check for trace of overheat on each part.
Check for soiling or adhesion of dust, etc.
Wires Check for damage or deterioration of the cable sheath.
Confirm that primary/secondary voltages are normal.
Transformer Check the windings for damage, and check for breakage in the insulation sheets.
Transformer Check the windings for accumulation of dust, and for adhesion of foreign matter.
section, Check for leakage from the smoothing capacitor.
Power Cell
section Confirm that the safety valve of the smoothing capacitor is not protruding.
Confirm that the smoothing capacitor has not expanded.
M h i f th hi itor.
Power Cells easure t e? capaqtance of the smoothing capacitor.
(Check the indication on the gage.)
Check for loose screws or bolts.
Confirm that the main circuit and control circuit fuses are normal.
Check for accumulated dust and dirt on the heat sink.
Make sure the wall tube insulator is clean, the terminals are tight, and the installa-
Surge absorber .
tion bolts are securely fastened.
Circuits Confirm no abnormalities in protective and indication circuits
Confirm that there is no chattering noise during operation
Control Relays Confirm timer operation.
section Check for damaged contacts.
Check for abnormal smells and discoloration.
Board
Confirm the power supply voltage.
Air filter Check for soiling or clogging.
Cooling system Check for abnormal vibration and noise.
Cooling fan
Confirm the bearing operation.




Periodic Inspection

The details of periodic inspections are described below.

mMegger Check (Measurement of Insulation Resistance)

1.

Measure insulation resistance of the Inverter primary circuit.

Use a 1000 V Megger insulation resistance tester.

As the primary circuit is grounded at high-resistance for input voltage detection, isolate both the grounding
line and the detection signal lines that are connected to the control board before measuring insulation resis-
tance.

The measured insulation resistance must be 30 MQ or more.

Measure insulation resistance of the Inverter secondary circuit (motor side)

Use a 1000 V Megger insulation resistance tester.

As the secondary circuit is grounded at high-resistance for output voltage detection and ground-fault detec-
tion, isolate the high-resistance resistor and Power Cell output cables connected to the output terminals
before measuring insulation resistance.

If a secondary switchgear is provided, it is easier to open the contactor at the secondary switchgear output
terminals and measure the insulation resistance at the secondary switchgear output terminals.

The measured insulation resistance must be 2 MQ or more.

Measure the surge absorber insulation resistance.
User a 1000 V Megger insulation resistance tester.
Take measurements after removing terminal wires.
Resistance should be at least 1000 MQ.

Note: When performing a withstand voltage test, make sure the components being tested have been
removed from the circuit.

B Screws, Bolts, and Connectors

Loose input and output terminal bolts and/or loose board connectors can cause failure or malfunction of the
Inverter. During periodic inspection, be sure to retighten the screws and bolts and re-insert the connector
securely.

Inspect the following terminals and connectors.

Medium-voltage input and output terminals
Tightening torque: 1800 to 2300 N-cm for M 10 bolts, 3150 to 3950 N-cm for M12 bolts.

Input and output voltage detection circuits (high-resistance section)
Transformer input and output terminals and primary voltage tap terminals
Transformer output terminal block

Power Cell input and output terminals and optical fiber cable connector
Power Cell screws, bolts, and connectors

Control power supply input terminals

Control transformer input and output terminals

Cooling fan contactor input and output terminals

Control fuse input and output terminals

Screws, bolts, and connectors of each control board

External input and output terminals




ETransformer

Inspect the transformer as described below.

1.
2.
3.

Check the external appearance and clean the exterior of the transformer.
Retighten the bolts of transformer input and output terminals and transformer tap terminals

Measure the transformer secondary voltage.

Turn on the control power supply and main circuit power supply, and measure the input voltages to the
Power Cells. (Refer to Fig. 8.1.)

Measure the input voltage to each Power Cell by using a digital multimeter AC range. (Measure the input
voltage to each Power Cell across L1, L2, L3.) The measured input voltage must be the rated voltage (630
VAC) £10 V. If the majority of measured values exceed the allowable range, adjust the transformer tap
(+10, +5, or 0% can be selected).

Fig 8.1 Power Cell Input Voltage Measurement

BPower Cells

Inspect all the Power Cells as described below.

Check the external appearance.
Check for discoloration indicating burn marks, for leakage from the smoothing capacitor, and for protrud-

ing safety valves and expansion of the smoothing capacitor.

Retighten the bolts of input terminals L1, L2, and L3.

Retighten the bolts of output terminals T1 and T2.

Re-insert the optical fiber cable connector.

Retighten the screws and bolts inside the Power Cell.

Check the main circuit fuse and control circuit fuse.

Check for discoloration and looseness.

Clean the heat sink.

If dirt and dust have accumulated on the heat sink, use dry air of 39.2 x 10% to 58.8x10% Pa (4to 6 kg-cmz)

to clean it.



Periodic Inspection

mAir Filter

If the air filter is soiled or clogged with dirt and dust, the cooling capacity of the Inverter will be degraded,
resulting in abnormal temperature rise. Check the air filter for dirt and dust at each daily inspection, and peri-
odically clean it with neutral detergent.

EControl Board
Visually check the control board for the following.
* Abnormal smell or discoloration of the board

¢ Loose screws or connectors

ECooling Fan
Inspect the cooling fan as described below.
* Check for abnormal vibration or noise
* Retighten the mounting bolts.

» Measure the motor insulation resistance.
Use a 500 V Megger insulation resistance tester. The measured insulation resistance must be 10 MQ or
more.

* Motor bearing
The service life of a bearing is approx. 15,000 hours.
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Maintenance

@ Periodic Maintenance of Parts

In order to keep the FSDrive-MV 1S series Inverter operating normally over a long period of time, we recom-
mend replacing parts in accordance with their service life.

The Inverter is configured with many parts, and each of these parts must be operating properly in order to
make full use of the Inverter functions. Among the electronic components, there are some that require mainte-
nance depending on their usage conditions.

To keep the Inverter operating normally over a long period of time, it is necessary to carry out periodical
inspections and to replace the parts in accordance with their service lives. Periodic inspection standards vary,
depending on the Inverter installation environment and usage conditions. Inverter maintenance periods are
noted below for your reference.

Refer to Page 8-14 for replacement procedures for the cooling fan.

For the replacement of other parts, contact your Yaskawa representatives. These replacements require trained

professionals.
Table 8.3 Part Replacement Guidelines
Part Name Standard Replacement Period* Replacement Method and Remarks
Replace the bearings.
. 1 to 2 years (Bearings on motor and fan)
Cooling fan . .
(15,000 service hours) For flapper-type designs, the flapper should also be
replaced when replacing motor and fan bearings.
Power Cell smoothing S vears Replace with a new capacitor.
capacitor y (Determine replacement need after inspection.)
Fuses 10 years Replace with new fuses.
Aluminum capacitor on S vears Replace with a new board.
the printed circuit board y (Determine replacement need after inspection.)
Replace with a new battery (Connect a battery to the
CPU board with connector.)
Lithium battery 5 years Product name: CR6L-CN014S manufactured by
FDK Corporation
Specifications: 3 V/2000 mAh 8
Breaker and power fuses |- Determine replacement need after inspection. -

* The standard replacement period is based on the following usage conditions.

*Ambient temperature: Yearly average of 30°C.
*Load factor: 80% max.
*Operating rate: 12 hours max./day




@ Spare Parts

Considering the importance of the system in which the FSDrive-MV 1S is used, it is recommended that spare
parts be prepared in advance for all possible measures for maintenance management. 7able 8.4 lists the recom-
mended spare parts. Confirm the following items and contact your Yaskawa representatives when ordering the

spare parts.

Inverter:

Spare parts: Part name, model, and quantity

Related to Boards

Model, capacity, and Yaskawa order number

Table 8.4 List of Recommended Spare Parts

Part Name Model Remarks
Cell control board (CCB) Varies depending on the Inverter capacity. (Refer to Table 8.6.)
CPU board JEBC-61301-INV Control board to be mounted on the modulator board
Modulator board JEBC-61302-INV Medium-voltage Inverter control module

Controller | Current detection
resistance board

JEBC-61902-x

x depends on the Inverter capacity. (Refer to Table 8.5.)

Optical fiber inter-

JEBC-61601 Used only for 6 kV class Inverter
face board
Isolation board JEBC-61701 Input/Output voltage detection analog insulation board.
RS232/RS485 converter board | JEBC-61602 RS485/RS232 converter board mounted on the Digital
Operator panel
5-V power supply board JEBC-61901 5-V three-phase outputs
+15-V power supply Marketed product MMBS50A-6-CN (manufactured by COSEL)
24-V power supply Marketed product R10A-24-CN (manufactured by COSEL)
Main Circuit
Part Name Model Model
Power Cell Varies depending on the Inverter capacity. (Refer to Table 8.6.)

Operation Circuit

Part Name Model Model
Molded-case circuit breaker Marketed product -
Contactor Marketed product -
Thermal relay Marketed product -
Others

Part Name Model Model
Digital Operator JVOP-160 -
Optical fiber cable WRMZ-1295 -

EF-35DTBI, EF-40DTB1, EF-40ETB, EF-45ETB, or

Cooling fan for Inverter Marketed product EF-50FTB (manufactured by Mitsubishi Electric Cor-

poration)

EWS cable (3 m)

JZCP-751904
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Table 8.5 Current Detection Resistor Boards

Model Resistance Applicable Inverter Capacity
JEBC-61902-1 419 AV ST VA
JEBC-61902-2 300 SV clone 800 VA
TEBC-61902-4 20 S K o150 KVA, 000 KV
JEBC-61902: 150 AV o 1600 \VA, 3500 KV, 4600 KVA
JEBC-61902-7 680 SV clone-400 XV
JEBC-61902-8 I SV o 2300 VA, 300 kYA, 6000 kVA

Table 8.6 Power Cells

Po;vaeiirn(;ell Power Cell Model Ceélc%o;)t:\(jlloigfrd Applicable Inverter Capacity
35A 7910250-1001X 7910161-4020X 3 kV class-200 kVA, 6 kV class-400 kVA
50A 7910250-1001X 7910161-4020X 3 kV class-285 kVA, 6 kV class-570 kVA
70A 7910250-1002X 7910161-4020X 3 kV class-400 kVA, 6 kV class-800 kVA
100A 7910250-1003X 7910161-4020X 3 kV class-570 kVA, 6 kV class-1150 kVA
140A 7910250-1004X 7910161-4020X 3 kV class-800 kVA, 6 kV class-1600 kVA
200A 7910250-1015X 7910161-4021X 3 kV class-1150 kVA, 6 kV class-2300 kVA
260A 7910250-1016X 7910161-4021X 3 kV class-1500 kVA, 6 kV class-3000 kVA
400A 7910250-1017X | 7910161-4021X 2 ];X 3::2_;388 gﬁ: 421288 t\\;ﬁ
520A 7910250-1018X 7910161-4021X 2 g 3222_2288 gi’ 5000 KVA

Table 8.7 Power Cells Compatible with Previous Panels*
Power Cell Power Cell Unit Model* Applicable Inverter Capacity
Rating

35A 7910250-1021X 3 kV class-200 kVA, 6 kV class-400 kVA
50A 7910250-1021X 3 kV class-285 kVA, 6 kV class-570 kVA
70A 7910250-1022X 3 kV class-400 kVA, 6 kV class-800 kVA
100A 7910250-1023X 3 kV class-570 kVA, 6 kV class-1150 kVA
140A 7910250-1024X 3 kV class-800 kVA, 6 kV class-1600 kVA

* Previous panels for the FSDrive-MV 1S were constructed with three Power Cells in one integral frame.

8-11
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Part Replacement Procedure

@ Cooling Fan

EModels and Number of Cooling Fans Used
Table 8.8 shows the cooling fan models, specifications, and number of cooling fans.

When replacing the cooling fans, use the models specified in 7able 8.8. These cooling fans are manufactured
by Mitsubishi Electric Corporation.

If cooling fans other than those specified in 7able 8.8 are used, Inverter performance cannot be guaranteed.
Table 8.8 Models and Number of Cooling Fans Used

Control Cooling Fans Cooling Fans
Power Volt- in Transformer Section in Power Cell Section
Supply age Fre- Model
Voltage | Class quirzTy CI:AIRlill\I/__llVIQIS Model/Specifications | Qt Model/ Qt
Class [kV] P y Specifications y
[Vl
132 EF35DTB3 150W 1 — -
200 EF40DTB3 200W 1 — -
315 EF40ETB3 400W 1 — -
450 EF50FTB3 750W | 1 — -
630 EF50FTB3 750W | 1 — -
3 50/60
900 EF50FTB3 750W | 1 |EF45ETB3 400W 1
13C EF40ETB3 400W | 2 |EF50FTB3 750W 1
15C EF50FTB3 750W | 2 | EF50FTB3 750W | 2
18C EF50FTB3 750W | 2 |EF50FTB3 T50W | 2
25C EF45ETB3 400W | 3 |EF50FTB3 T50W | 2
200 250 EF40ETB3 400W | 1 - -
400 EF40DTB3 200W | 2 - -
630 EF40ETB3 400W | 2 - -
900 EF50FTB3 T50W | 2 - -
13C EF50FTB3 T50W | 2 - -
6 50/60 18C EF50FTB3 750W | 2 |EF50FTB3 T50W | 2
25C EF50FTB3 750W | 3 |EF50FTB3 T50W | 2
30C EF50FTB3 750W | 3 |EF50FTB3 750W | 3
36C EF50FTB3 750W | 4 |EF50FTB3 T50W | 4
43C EF50FTB3 750W | 4 |EF50FTB3 T50W | 4
50C EF50FTB3 750W | 4 |EF50FTB3 T50W | 4




Part Replacement Procedure

Table 8.8 Models and Number of Cooling Fans Used (Continued)

Control Cooling Fans Cooling Fans
Power Volt- in Transformer Section in Power Cell Section
Suppl age Fre- Model
Volfapgi Clgss quency | CIMR-MV1S Model/
H | |m[m]|m| ificati
Class V] [Hz] Model/Specifications | Qty Specifications Qty
[V]
132 EF35DTB40AS5S 150W 1 - -
200 EF40DTB40A5  200W 1 - -
315 EF40ETB40AS 400W 1 - -
450 EFS50FTB40AS 750W 1 — —
630 EFS50FTB40AS 750W 1 — —
3 50/60
900 EFS50FTB40AS T750W 1 EFS50FTB40AS 750W 1
13C EF40ETB40AS 400W | 2 | EFS50FTB40AS5S 750W 1
15C EFS50FTB40AS T750W 2 EFS50FTB40AS 750W 2
18C EFS50FTB40AS 750W 2 EFS50FTB40AS 750W 2
25C EFS50FTB40AS 750W 3 EFS50FTB40AS 750W 2
400 250 EF40ETB40AS 400W 1 - -
400 EF40DTB40A5 200W | 2 - -
630 EF40ETB40AS 400W | 2 - -
900 EFS50FTB40AS 750W 2 — —
13C EF50FTB40AS5S 750W | 2 - -
6 50/60 18C EFS50FTB40AS T750W 2 EFS50FTB40AS 750W 2
25C EFS50FTB40AS T750W 3 EFS50FTB40AS 750W 2
30C EFS50FTB40AS T750W 3 EFS50FTB40AS 750W 3
36C EFS50FTB40AS T50W | 4 EFS50FTB40AS 750W 4
43C EFS50FTB40AS T50W | 4 EFS50FTB40AS 750W 4
8
50C EFS50FTB40AS T50W | 4 EFS50FTB40AS 750W 4
I

Note Use the cooling fans with voltage ratings corresponding to the control power supply voltage (200-V class or 400-V class).
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EReplacement Procedure

Refer to the Fig. 8.3 and use the following procedure to replace the cooling fan.

Removing the Cooling Fan

1. Remove the ventilation cover on the top of the Inverter.

2. Disconnect the cooling fan cables from the panel top or from relay terminals inside the Inverter.
3. Remove the cooling fan mounting screws.
4

. Pull the cooling fan upward to remove.

Mounting a New Cooling Fan
1. Mount the new cooling fan on the panel top and tighten the mounting screws.

2. Reinstall the components in the reverse order of removal. Make sure that the cables are fixed so that they
will not have contact with or be caught in the cooling fan blades.

Cover mounting

, 4€— holes
(M6 x 6)

Ventilation
C
Ventilation Cooling fan i over Cooling f
cover Ventilation cover Cooling fan ooling fan
| \ / /
T — % T = T 1T ¥ - v :;Lzl_?—“]
N - | / o X
o e T T Ih]
r —— /E 3 1= 3
& W [ [l [ [] [ L] 0 [ |
— i T pme—— Relay ——— = Relay
Relay terminal r_ |r .l terminal .r 1| terminal
! ! ii. o ;

= s 0 5 i = A i = LA

— = —

3 kV Class, 800 kVA 3 kV Class, 1150 kVA

Fig 8.3 Cooling Fan Replacement



Part Replacement Procedure

& Power Cell

Refer to Fig. 8.4, Fig. 8.5, and Fig. 8.6 and use the following procedure to replace a Power Cell.

1. Disconnect the three-phase input wires (copper bar or wires) from the input terminals L1, L2, and L3.
(Fig. 8.4 ()

2. Disconnect the wires (copper bar or wires) from the output terminals T1 and T2. (Fig. 8.4 @)

3. Disconnect the optical fiber cable from the cell control board (CCB). (Fig. 8.4 (3®)
(Take special care not to damage the optical fiber cable when pulling out the Power Cell.)

4. Remove the Power Cell fixing screws on the left and right or the bottom of the front of the Power Cell.
(Fig. 8.4 (@)

5. Fit the lifter platform at that position to place it under the Power Cell.
(Fig. 8.5 (®) and Fig. 8.6 (5))

6. Use the attachment bracket affixed to the lifter platform when installing or removing two of the upper
groups of Power Cells of 140 A or lower (Fig. 8.6 (9)). Refer to instructions on attachment bracket instal-
lation on page 8-18.

7. Pull the Power Cell and place the whole Power Cell onto the lifter platform. (Fig. 8.5 (6) and Fig. 8.6 (8))
The casters of the Power Cell are set slightly lower than the mounting face of the Power Cell. Pull the
Power Cell with some force.

/1\ CAUTION

» Do not pull too strongly when pulling the Power Cell out.
Otherwise, the Power Cell may fly out and your hands or fingers could get caught.

8. Fix the Power Cell on the platform using a belt or stopper, etc. to prevent the Power Cell from falling off.
(Fig. 8.5 @ and Fig. 8.6 (D)

9. Lower the Power Cell to a stable position. (Fig. 8.5 (8) and Fig. 8.6 (8))

Remount the Power Cell in the reverse order of removal after inspection and replacement.

®Input terminals /I®Outputterm|nals 11 Wiring duct

o — = L

Power Cell

— (@ Optical fiber

cable

(3 Optical fiber
cable

@ Power cell
fixture and
screws

Connection bar
between Power Cells

(2 Output terminals Power Cell

@D Input
terminals

Wires

I TT% [ Power Cell
l\ 4 / ' ' <) A~ Y /mounting beam
\V 1 1 J"'—/"\
Power Cell

mounting beam

@ Power Cell fixture
and screws

<140 A Cell Example> <200 A Cell Example>

Fig 8.4 Power Cell Locations
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® Direction to pull out the |
Power Cell ™

Lifter/

~— 7

Inverter

A./

Power Cell

Power Cell mounting beam

~ () Place the lifter platform
under the Power Cell,

and fix.
H ]I i
<Power Cell: 200 A or More>
<Positioning the lifter platform and pulling out the Power Cell>
~——"
_ = [I
@ Power cell fall
prevention -
(belt, etc.) \\\ 1 Inverter
n B [ i
=l 2 i
Power Cell

Lower the Power
Cell to a stable R ——

position N =

Lifter /

// mounting beam
'Elz

<Power Cell: 200 A or More>
<Fixing the Power Cell>

Fig 8.5 Pulling Out the Power Cell and Fixing it to Lifter <Power Cell: 200 A or More>



Part Replacement Procedure

® Direction to pull out the

Power Cell
Inverter . A Inverter
(© Special adapter /
® Direction to pull out the . /
Power Cell L (® Place the lifter
T platform under
the Power Cell,
Power Cell and fix.
< | (®) Place the lifter — Power Cell
platform under
: the Power Cell,
TT and fix. Power Cell
J mounting beam
Power Cell
B " mounting beam
Lifter Lifter
I | I |
O o 1 ] O O I I
<Power Cell: 140 A or Lower> <Power Cell: 140 A or Lower>
<Positioning the lifter platform and <Positioning the lifter platform and
pulling out the Power Cell> pulling out the Power Cell>
<Only Power Cells for A>
@ Power cell fall
prevention
é%\ﬂlir) :itg’&\ger Inverter (stopper, etc.) A Inverter
position. @ Power cell fall
prevention
(belt, etc.)

(8 Lower the Power
Cell to a stable
Power Cell position.

mounting
beam

1]

Power Cell
mounting
beam

|

X

Lifter Lifter

o0

<Power Cell: 140 A or Lower>
<Fixing the Power Cell>

lﬁl I — I

<Power Cell: 140 A or Lower>
<Fixing the Power Cell>
<Only Power Cells for A>

Fig 8.6 Pulling Out the Power Cell and Fixing it to Lifter (Power cell: 140 A or Lower)
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| Attachment Bracket Installation Diagram |

|| Preparation for Installing Attachment Bracket to Lifter Platform||

3 Loosen the stopper holding the Power Cell
(located on the back side, also part of the lifter platform).

Remove the stopper holding the Power
o Cell in place (part of the lifter platform).

[J—
I i TR ) s
Lifter platform I I
I
|:| Lifter models i <::| Il | II
FSY1285LE10A oI [
FSY1212LE18 I
FSY1249LY10 I I
| o . 5] 1 \ o 111

éDInsert the attachment bracket into
&Jnscrew the 10 x M6 bolts the lifter platform from the front
(part of the lifter platform). side of the lifter platform.
Loosen the stopper holding the Power Cell
(located on the back side, also part of the

lifter platform). Remove the stopper holding
the Power Cell in place
(part of the lifter platform)
Lifter platform
A

,\
AN

I
( i\ |! , The stopper holding the Power Cell in place
; I._has been loosened to allow the attachment

/ bracket (t = 1.6 mm) to be inserted.
\\ B -

||Attachment Bracket Installed to Lifter Platform with Power Cell Removed||

0
1 F =
I L
I it
E' PowerCeIII |
_ Lo e

After removing the Power Cell from
the enclosure panel, install the stopper

JrPower Cell to the attachment bracket.
jL ' H
Lo ]
— [

After inserting the attachment
bracket, secure the stopper
on the backside.

JL@After the attachment bracket is in place,
tighten the M8 bolts so they stick out
of the bottom of the attachment bracket.
After Installing
Attachment Bracket

While Installing the
Attachment Bracket

iani}
- _>Tighten the nut removed in step @.
Fig 8.7 Installing and Removing the Attachment Bracket



Part Replacement Procedure .

ERemoving an Old Power Cell from an Previous Panels and Installing a New Power Cell

* 1.Previous panels for the FSDrive-MV 1S were constructed with three Power Cells in one integral frame.
* 2.The old Power Cell was designed in a three-cell integral construction.
* 3.A "Power Cell unit" refers to a single cell inside a frame designed for three cells.

* 4.0Id Cells and Power Cell units are compatible. Other cells that can supply over 200 A or more can also be
used.

Refer to Fig. 8.5, Fig. 8.8 and Fig. 8.9 and use the following procedure to replace the old Power Cell of previ-
ous panels.

1. Disconnect the three-phase input wires (copper bar or wires) from the input terminals L1, L2, and L3.
(Fig. 8.8 ()
2. Disconnect the wires (copper bar or wires) from the output terminals T1 and T2. (Fig. 8.8 )

3. Disconnect the optical fiber cable from the cell control board (CCB). (Fig. 8.8 3®)
(Take special care not to damage the optical fiber cable when pulling out the old Power Cell.)

4. Remove the fixing screws on the bottom of the front of the old Power Cell. (Fig. 8.8 ()
5. Extend the lifter platform to place it under the old Power Cell and fix it at that position.
(Fig. 8.5(®)

6. Pull the old Power Cell and place the whole Power Cell onto the lifter platform. (Fig. 8.5 (®)
The casters of the old Power Cell are set slightly lower than the mounting face. Pull the old Power Cell
with some force.

/A\ CAUTION

» Do not pull too strongly when pulling the Power Cell out.
Otherwise, the Power Cell may fly out and your hands or fingers could get caught.

7. Fix the old Power Cell on the platform using a belt, etc. to prevent the old Power Cell from falling off.
(Fig. 8.5 @)
8. Pull the platform from panels, lower the platform together with the Power Cell. (Fig. 8.5 (8))

Remount the Power Cell unit by following the removal procedure in reverse after inspection and replacement.

(Fig. 8.9 (®) 8
I
l@Outputterminals | | Wiring duct
@Inputterminals\ — |
- |_L- @ Optical fibe
: |
I
Wires/ L
L
=
b
L
L
~ N
Power Cell mounting beam @ Power Cell fixture and screws

Fig 8.8 Old Power Cell Locations on Previous Panels
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(M Pulling out a Power Cell

(2 After pulling out a Power Cell

Pull out a Power Cell
with the three-cell
integral construction.

Status after pulling out
a Power Cell with the
three-cell integral
construction

@ Inserting a Power Cell with the
three-cell integral construction

(three Power Cells incorporated
in one integral frame)

Insert a Power Cell with the
three-cell integral construction (three
Power Cells incorporated in one
integral frame) into the panel.

(4) Power Cell Unit

(single cell inside a frame
designed for three cells)
(Refer to Table 8.7.)

Fig 8.9 Procedure for Removing Old Power Cells of Previous Panels and Mounting Power Cell Unit

(Power Cell: 140A or Lower)

1 . . . . . .
~ ? - The excessive deceleration prevention function cannot be used with the previous panels.
T~
®

IMPORTANT
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Part Replacement Procedure .

HMinstallation Procedure of Spare or Old Power Cells

When installing an old Power Cell, replace the Power Cell by following the procedure below while referring

to Fig. 8.10.

1. Remove three Power Cells at the location where an old Power Cell is to be installed by following steps /.
to 8. in Page 8-15.

2. Remove the Power Cell mounting frame.

Mount the old Power Cell by reversing steps /. to 8. in page 8-19 after inspection and replacement.

@ Pulling out a Power Cell (2 After pulling out the Power (3) After removing the (@) Inserting an old Power Cell
Cells (only the mounting mounting frame
frame left)

Remove three Only the mounting iirr?t\i/r?gﬂf]rime from Insert an old Power
Power Cells. frame left on the the panel Cell.
panel after removing :
three Power Cells
8
L
Remove one Power Cell at a
time from the mounting frame.
Fig 8.10 Installation Procedure of Spare or Old Power Cells
1
. - When the excessive deceleration prevention function is enabled after installing an old Power Cell, the faults due to
?‘ overvoltage are not suppressed.
®

IMPORTANT
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€ Memory Backup Battery

EReplacement Period
A battery for memory backup is provided in the controller.

When the battery voltage drops below 2.5 V, an alarm will occur and BAT will be displayed on the Digital
Operator. The LED indicator BAT ALM on the controller also will light up. Replace the battery.

We recommend replacing the battery every 5 years even if no alarm is detected. (Indicated on the battery
replacement interval nameplate on the controller.)

Use battery model CR6L-CNO014S (see Table 8.3).

A\l
Ny~ * Do not turn off the power with an alarm detected. Otherwise, the data and calendar settings stored in the backup
P‘ memory may be lost.
g « Ifthe power is turned on when the battery voltage is less than 2.5 V, the backup data will be automatically cleared.
IMPORTANT

EReplacement Procedure

A\l 4 . . .
~ - * Replace the battery while the control power is supplied.
?‘ « If the power is turned off, replace the battery within one hour after turning off the power. Within this period, the
internal capacitor will back up the data.
IMPORTANT

« If the power is off for more than one hour, the backup data may be corrupted. In that case, turn on the power with
the battery removed to clear the backup data and then set the battery.

Replace the battery by using the following procedure.

Touch the controller cover to remove static electricity before starting replacement work.
Remove the cover from the controller.

Disconnect the cable from the battery connector.

Remove the battery from the battery holder.

Clean the battery connector with alcohol or equivalent if there is dust or oil on the connector.
Mount a new battery in the battery holder.

Confirm the polarities and connect the battery holder to the connector.

® NN, AEW DD =

Write the date when the battery should be replaced next.

Battery replacement

interval nameplate - Battery connector

L

Batter:

BAT_ALM (LED)
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Part Replacement Procedure

1\
~ - * Be careful not to short-circuit the battery connector when removing or mounting the battery or cleaning the connec-
?‘ tor. If the connector is short-circuited, backup data may be lost.
* Check the backup data to confirm it has not been lost before restarting operation.
IMPORTANT
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Spare Parts

When keeping power cells, boards, or cooling fans in reserve, observe the following precautions to secure
the life and reliability.

@ Storage Location

ETemperature and Humidity
Store the products in the following environmental condition.

Air temperature: —5°C to + 40°C, Relative humidity: 85 %RH without condensation, Away from direct sun-
light

For a short-term (approximately one month) storage such as during transportation, the air temperature between
—20°C and + 60°C is acceptable.

Carefully pack and store the products not to be affected by vibration and shock during transportation.

EmDust and Oil Mist

Avoid storing the products in a location subjected to dusts and oil mist, such as cement factory and spinning
mill.

ECorrosive Gas

Avoid storing the products in a location subjected to corrosive gas, such as chemical factory, refinery, and
sewage plant.

mSalt Damage

Avoid storing the products in a location where there is a risk of salt damage, such as a location near the beach,
and in salt damaged areas.

EOthers

Avoid storing the products in a location subjected to unfavorable conditions. The products should be stored
safely in a ware a warehouse, office, or similar location.

EHow to Store
* Do not unpack the product to store.
* When storing the board after having unpacked, enclose the board in a conductive sheet bag.

* Protect the product not to be directly loaded during storage.
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Spare Parts .

@ Periodically Induct Current into the Main Circuit Capacitor

To avoid degradation of the capacitor, induct current into the capacitor every six months by applying the rated
voltage (single- or three-phase) for aging the main circuit capacitor (inducting current into the capacitor with-
out load (disconnected from the circuit) for one hour or longer.)

If no current had been inducted into the capacitor more two years or longer, use a variable power supply to
gradually increase the voltage to the rated voltage for 2 to 3 minutes before starting aging the main circuit
electrolytic capacitor.

Then, connect the capacitor to the regular circuit and operate the Inverter to confirm that no abnormality, such
as Inverter fault and overcurrent and motor vibration and speed variation, occurs.

Power cell
Variable power supply
- L1 1
Power supply
L2 € |
™ C
L3 T2

Note: A variable power supply to be prepared by the customer.

EBWhen Using an AC Variable Power Supply (Single-phase/Three-phase)

* Single-phase AC variable power supply: Connect to the terminals L1 and L2 (or L3).
Three-phase AC variable power supply: Connect to the terminals LA, L2, and L3.

* Gradually increase the voltage from 0 (zero) volt to 630 VAC.

EWhen Using a DC Variable Power Supply
» Connect the power supply to the terminals L1 and L2 (or L3).
¢ Gradually increase the voltage from 0 (zero) volt to 850 VDC.
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Specifications

This chapter describes the FSDrive-MV 1S series Inverter standard specifications.

FSDrive-MV1S Standard Specifications ...................... 9-2
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FSDrive-MV1S Standard Specifications

The specifications for each model and capacity are listed below.

All models from 3 kV class 200 kVA to 6 kV class 6000 kVA have the same electric specifications such as
control specifications.

m3 kV Class Models
Table 9.1 3 kV Class FSDrive-MV1S Standard Specifications

Model CIMR-MV1SOAOOO 132 | 200 | 315 | 450 | 630 | 900 | 13C | 15C | 18C | 25C
Max. Applicable Motor Capacity (kW)*1 132 | 200 | 315 | 450 | 630 | 900 | 1250 | 1500 | 1800 | 2500
Nominal Capacity (KVA) 200 | 285 | 400 | 570 | 800 | 1150 | 1500 | 1900 | 2300 | 3000
35 50 70 | 100 | 140 | 200 | 260 | 330 | 400 | 520
Rated Output Current (A
Output Rating P *) (30) | (45) | (60) | (85) |(120)|(170) | (230)|(290) | (350) | (440)
Rated Output Voltage Three-phase 3300 V (sine wave)
NP Three-phase 3000/3300 V £10%
Main Circuit (Input Voltage) 50/60 Hz +5%
Power Supply
Control Cireuit Three-phase 200/220 V, 380 V, 400/440 V £10%
Y 50/60 Hz +5%
Inverter Efficiency Approx. 97% (at motor rated speed and 100% load)
Inverter Power Factor 0.95 min. (at motor rated speed and 100% load)
Overload Capacity 110%/60 s, 120%/15 s
Cooling Method Forced air-cooling method
Open-loop vector control, flux vector control,
Control Method V/f control (for multiple motors)
Main Circuit Voltage type series multiplex
Frequency Control Range 0.01 to 120 Hz
Frequency Control Accuracy +0.5%
Control _
Specifications Analog Input Resolution 0.03 Hz
Acceleration/Deceleration Time 0.1 to 6,000 seconds
Restart after momentary power loss*z, torque limit, coasting to stop,
Main Control Functions jump frequencies, S-curve acceleration/deceleration, multi-step speed
control, KEB function, energy-saving control, excessive deceleration
prevention

Overcurrent, overvoltage, undervoltage, output ground fault, output

Protection Functions .
open-phase, overload, motor overheat, cooling fan fault etc.

Communications Functions MEMOBUS [CP-215 and CP-218 (Ethernet) are optional.]
.. .. |Digital Operator Status display, fault display, commands, setting/reading of constants
Maintainability — .
Main Circuit Module configuration
Enclosure IP 40 (simple dust-proof type)
. Ambient Temperature and Humidity | -5°C to +40°C, 85%RH max. (with no condensation)
Environmental S -
Specifications Storage Temperature 0°C to +50°C
General environmental conditions (free from dust or corrosive gas),
Atmosphere .
altitude: 1,000 m max.
General Paint Color Internal and external surfaces painted in Munsell 5Y7/1 semiglossy
Specifications | Applicable Standards JIS, JEC, JEM, Electric Facility Technical Reference

* 1. Maximum applicable capacity of Yaskawa’s 4-pole standard motors
* 2. An uninterruptible input power supply unit (optional) for the control power supply is required to use the restart function for momentary power loss.
Note FSDrive-MV 1S does not have the regenerative braking function.



FSDrive-MV1S Standard Specifications

m6 kV Class Models

Table 9.2 6 kV Class FSDrive-MV1S Standard Specifications

Model CIMR-MV1SOCOOO 250 | 400 | 630 | 900 | 13C | 18C | 25C | 30C | 36C | 43C | 50C
Max. Applicable Motor Capacity (kW)"! 250 | 400 | 630 | 900 | 1250 | 1800 | 2500 | 3000 | 3600 | 4300 | 5000
Nominal Capacity (kVA) 400 | 560 | 800 | 1200 | 1600 | 2300 | 3000 | 3800 | 4600 | 5300 | 6000
35 50 70 | 100 | 140 | 200 | 260 | 330 | 400 | 460 | 520
Output Rating Rated Output Current (A) 30) | @5) | 60) | 85) | (120)| (170) | (230) | (290) | (350) | (395) | (440)
Rated Output Voltage Three-phase 6600 V (sine wave)
Main Circuit (Input Voltage) ;F(I)l/rg 8 -Il-j[};aig 02000/6600 Vv £10%
Power Supply
Control Circuit Three-phase 200/220 V, 380 V, 400/440 V £10%
50/60 Hz 5%
Inverter Efficiency Approx. 97% (at motor rated speed and 100% load)
Inverter Power Factor 0.95 min. (at motor rated speed and 100% load)
Overload Capacity 110%/60 s, 120%/15 s
Cooling Method Forced air-cooling method
Conrt s o s o o
Main Circuit Voltage type series multiplex
Frequency Control Range 0.01 to 120 Hz
Control Frequency Control Accuracy +0.5%
Specifications Analog Input Resolution 0.03 Hz

Acceleration/Deceleration Time | 0.1 to 6,000 seconds

Restart after momentary power loss ™2, torque limit, coasting to stop, jump
Main Control Functions frequencies, S-curve acceleration/deceleration, multi-step speed control,
KEB function, energy-saving control, excessive deceleration prevention

Overcurrent, overvoltage, undervoltage, output ground fault, output open-

Protection Functions .
phase, overload, motor overheat, cooling fan fault, etc.

Communications Functions MEMOBUS [CP-215 and CP-218 (Ethernet) are optional.]
Digital Operator Status display, fault display, commands, setting/reading of constants
Maintainability o
Main Circuit Module configuration
L
Enclosure IP 40 (simple dust-proof type)

Ambient Temperature and -5°C to +40°C, 85%RH max. (with no condensation)

Environmental | Humidity
Specifications | Storage Temperature 0°C to +50°C
General environmental conditions (free from dust or corrosive gas), altitude:
Atmosphere 1.000 m max
General Paint Color Internal and external surface painted in Munsell 5Y7/1 semiglossy
Specifications Applicable Standards JIS, JEC, JEM, Electric Facility Technical Reference

* 1. Maximum applicable capacity of Yaskawa’s 4-pole standard motors
* 2. An uninterruptible input power supply unit (optional) for the control power supply is required to use the restart function for momentary power loss.
Note FSDrive-MV1S does not have the regenerative braking function.
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Appendix

This chapter describes the FSDrive-MV 1S functional block diagrams.

Functional Block Diagrams............ccccceeevieviiiiiiiieeeenens 10-2
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Functional Block Diagrams

The Inverter functional block diagrams for open-loop vector control and flux vector control are shown

below.

€ Open-loop Vector Control

Soft starter output U09 Torque reference(Tref) g-axis current control output (Va,vd)
X B
Torque U1-64 U1-32 u1-26,27 Output vofhage e
Speed reference (Vref
Torque current reference (Iqref) ? + U1-06
(e ol ag s
o U1-65 - U1-33 4
(Fref) Excitation (E:Jdr:fr;t reference ? . %g;?rrgl ca\lf:i‘:i;?iz: n
Soft starter »—.{ IM | ,(?—p Input v_oltage
V/f constants : d-axis current (Vin)
E2-03 control output
No-load current
Flux reference EMF
N Slip (F: .
f Uu; <525 Vv compensation PWM Inverter
¥ u X Output frequency
Slip (Fout) T
calculation .
U1-53 U1-02 PWM
Motor speed (N) L voltage
U1-05 correction| Output
¥ ® U103 Rowh
< oul
ot ut-19 :
- Actual excitation ? utput current (1)
? current (Id)
u1-18 d-q
Actual torque coordinates
? current (1q) conversion
Torque compensation
(Tcomp)
U1-51 ) .
-axis curren Vq,vd)
Soft starter output ® U1-09 gomrol output ;4 223 ;7
ut-01 °4 U1-20 T(I)rque Torque reference (Tref) U1-64 U1-32 rgf“elgf,‘tc‘g’{tage%
. R, imit . Torque current reference " + U106
‘ES?e“rZREZ)%&O/oi > sl ——b =0 aq i uig
Excitation current current Vector
v | teference (idref) @ + control calculation

to

Flux reference
o

VI/f constants

d-axis current
control output

EMF Inverter

compensation

U1-05

Motor speed (N)

U1-53

uU1-19

U1-03

Actual excitation
current (Id)

d-q
Actual torque | coordinates
? current (Ig) | conversion
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