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Preface & General Safety

This section provides safety messages pertinent to this product that, if not heeded, may result in
fatality, personal injury, or equipment damage. Yaskawa is not responsible for the consequences
of ignoring these instructions.

LR B o 3 = Y O 12
.2  GENERAL SAFETY. ... sssssss s ssssssss s sssssnns 13
i.3 APPLICATION PRECAUTIONS
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i.1 Preface

i.1  Preface

Yaskawa manufactures products used as components in a wide variety of industrial systems and equipment. The selection
and application of Yaskawa products remain the responsibility of the equipment manufacturer or end user. Yaskawa accepts
no responsibility for the way its products are incorporated into the final system design. Under no circumstances should
any Yaskawa product be incorporated into any product or design as the exclusive or sole safety control. Without exception,
all controls should be designed to detect faults dynamically and fail safely under all circumstances. All systems or
equipment designed to incorporate a product manufactured by Yaskawa must be supplied to the end user with appropriate
warnings and instructions as to the safe use and operation of that part. Any warnings provided by Yaskawa must be promptly
provided to the end user. Yaskawa offers an express warranty only as to the quality of its products in conforming to
standards and specifications published in the Yaskawa manual. NO OTHER WARRANTY, EXPRESS OR IMPLIED, IS
OFFERED. Yaskawa assumes no liability for any personal injury, property damage, losses, or claims arising from
misapplication of its products.

€ Applicable Documentation

The following manuals are available for V1000 series drives:

V1000 Series AC Drive Quick Start Guide

Read this manual first. This guide is packaged together with the product. It contains basic
information required to install and wire the drive. This guide provides basic programming and
simple setup and adjustment.

V1000 Series AC Drive Technical Manual

This manual describes installation, wiring, operation procedures, functions, troubleshooting,
maintenance, and inspections to perform before operation.

€ Symbols

Note: Indicates a supplement or precaution that does not cause drive damage.

Indicates a term or definition used in this manual.

==

&€ Terms and Abbreviations

* Drive: Yaskawa V1000 Series Drive

* PM motor: Permanent Magnet Synchronous Motor (an abbreviation for IPM motor or SPM motor)
* IPM motor: Interior Permanent Magnet Motor (e.g., Yaskawa SSR1 Series motor)

* SPM motor: Surface Mounted Permanent Magnet Motor (e.g., Yaskawa SMRA Series SPM motor)
* PG: Pulse Generator

* r/min: Revolutions per Minute

* V/f: V/f Control

* OLV: Open Loop Vector Control

* OLV/PM: Open Loop Vector Control for PM
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i.2 General Safety

i.2 General Safety

€ Supplemental Safety Information

General Precautions

* The diagrams in this manual may be indicated without covers or safety shields to show details. Restore covers or shields before
operating the drive and run the drive according to the instructions described in this manual.

* Any illustrations, photographs, or examples used in this manual are provided as examples only and may not apply to all products
to which this manual is applicable.

» 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.

* 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.

+ If nameplate becomes worn or damaged, order a replacement from your Yaskawa representative or the nearest Yaskawa sales
office.

Read and understand this manual before installing, operating or servicing this drive. The drive must be installed according
to this manual and local codes.

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.

A DANGER

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

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

WARNING! will also be indicated by a bold key word embedded in the text followed by an italicized safety message.

A CAUTION

Indicates a hazardous situation, which, if not avoided, could result in minor or moderate injury.

CAUTION! will also be indicated by a bold key word embedded in the text followed by an italicized safety message.

Indicates a property damage message.

NOTICE: will also be indicated by a bold key word embedded in the text followed by an italicized safety message.

€ Safety Messages

A DANGER

Heed the safety messages in this manual.
Failure to comply will result in death or serious injury.

The operating company is responsible for any injuries or equipment damage resulting from failure to heed the warnings
in this manual.
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i.2 General Safety

A DANGER

Electrical Shock Hazard
Do not connect or disconnect wiring while the power is on.

Failure to comply will result in death or serious injury.

Before servicing, disconnect all power to the equipment. The internal capacitor remains charged even after the power
supply is turned off. The charge indicator LED will extinguish when the DC bus voltage is below 50 Vdc. To prevent
electric shock, wait at least five minutes after all indicators are OFF and measure the DC bus voltage level to confirm
safe level.

A WARNING

Sudden Movement Hazard
System may start unexpectedly upon application of power, resulting in death or serious injury.

Clear all personnel from the drive, motor and machine area before applying power. Secure covers, couplings, shaft keys
and machine loads before applying power to the drive.

When using DriveWorksEZ to create custom programming, the drive I/O terminal functions change from factory
settings and the drive will not perform as outlined in this manual.

Unpredictable equipment operation may result in death or serious injury.
Take special note of custom I/O programming in the drive before attempting to operate equipment.

Electrical Shock Hazard
Do not attempt to modify or alter the drive in any way not explained in this manual.
Failure to comply could result in death or serious injury.
Yaskawa is not responsible for any modification of the product made by the user. This product must not be modified.
Do not allow unqualified personnel to use equipment.
Failure to comply could result in death or serious injury.

Maintenance, inspection, and replacement of parts must be performed only by authorized personnel familiar with
installation, adjustment and maintenance of AC drives.

Do not remove covers or touch circuit boards while the power is on.
Failure to comply could result in death or serious injury.
Fire Hazard
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.
Crush Hazard

Do not use this drive in lifting applications without installing external safety circuitry to prevent accidental
dropping of the load.

The drive does not possess built-in load drop protection for lifting applications.
Failure to comply could result in death or serious injury from falling loads.
Install electrical and/or mechanical safety circuit mechanisms independent of drive circuitry.

A CAUTION

Crush Hazard

Do not carry the drive by the front cover.
Failure to comply may result in minor or moderate injury from the main body of the drive falling.
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i.2 General Safety

NOTICE

Observe proper electrostatic discharge procedures (ESD) when handling the drive and circuit boards.

Failure to comply may result in ESD damage to the drive circuitry.

Never connect or disconnect the motor from the drive while the drive is outputting voltage.
Improper equipment sequencing could result in damage to the drive.

Do not perform a withstand voltage test on any part of the drive.

Failure to comply could result in damage to the sensitive devices within the drive.

Do not operate damaged equipment.

Failure to comply could result in further damage to the equipment.

Do not connect or operate any equipment with visible damage or missing parts.

Install adequate branch circuit short circuit protection per applicable codes.

Failure to comply could result in damage to the drive.

The drive is suitable for circuits capable of delivering not more than 31,000 RMS symmetrical Amperes, 240 Vac
maximum (200 V Class) and 480 Vac maximum (400 V Class).

Do not expose the drive to halogen group disinfectants.
Failure to comply may cause damage to the electrical components in the drive.
Do not pack the drive in wooden materials that have been fumigated or sterilized.

Do not sterilize the entire package after the product is packed.
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i.2 General Safety

@ Drive Label Warnings

Always heed the warning information listed in Figure i.1 in the position shown in Figure i.2 .

A WARNING Risk of electric shock.

A = Read manual before installing.
= Wait 5 minutes for capacitor discharge after
disconnecting power supply.
= To conform to (€ requirements, make sure
to ground the supply neutral for 400V class.

Figure i.1 Warning Information

O
y jm]
Ity

Nover 74

Progam | PA-
Auto-Turing

A!MERMLG . .

A R et Warning
S LT
ground the supply neuta o 400V class. Label

Figure i.2 Warning Information Position

€ Warranty Information

B Restrictions

The drive was not designed or manufactured for use in devices or systems that may directly affect or threaten human lives
or health.

Customers who intend to use the product described in this manual for devices or systems relating to transportation, health
care, space aviation, atomic power, electric power, or in underwater applications must first contact their Yaskawa
representatives or the nearest Yaskawa sales office.

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.

€ Quick Reference

Easily Set Application-Specific Parameters

Preset parameter defaults are available for many applications. Refer to Application Selection on
page 92.

Run a Motor of One-Frame Larger Capacity

When using this drive for variable torque loads such as fans and pumps, a motor one frame size larger can be used. Refer to C6-01: Drive Duty
Selection on page 148

Know the Details of Safety Measures

The functions listed below affect the safe operation of the drive. Ensure that the settings fit the application requirements prior to operation.

Operation of digital outputs during Auto-tuning. Rotational Auto-tuning allows for normal digital output operation. Non-rotational Auto-tuning
does not allow for normal digital output operation.
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Know the Details of Safety Measures

Safe operations. Run by power on. Parameter setting b1-17.

LOCAL/REMOTE key effective during stop in drive mode. Parameter 02-01.

LED operator stop key priority selection. Parameter 02-02.

Enter press required after changing the keypad frequency reference. Parameter 02-05.

Operation interlock when program mode is selected. Parameter b1-08.

Replace the Drive

The removable terminal block with parameter backup function allows the transfer of parameter
settings after drive replacement. Refer to Dismantling the Removable Terminal Block on page
305.

Drive a Synchronous PM Motor

The V1000 drive can operate synchronous PM motors. Refer to Subchart A3: Operation with
Permanent Magnet Motors on page 90.

Perform Auto-Tuning

Automatic tuning sets motor parameters. Refer to Auto-Tuning on page 98.

Check the Maintenance Period Using Drive Monitors

The maintenance period of fans and capacitors can be checked with drive monitors. Refer to Performance Life Monitors on page 300

Drive or Motor Faults are Displayed on a Digital Operator

Refer to Fault Displays, Causes, and Possible Solutions on page 255 and Refer to Detailed Alarm Codes, Causes, and Possible Solutions on

page 269.

Standards Compliance

Refer to European Standards on page 440 and Refer to UL Standards on page 447.

C€ @

LISTED
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i.3 Application Precautions

.3 Application Precautions

€ General Application Precautions

B Selecting a Reactor

An AC or DC reactor can be used for the following:
* to suppress harmonic current.
* to smooth peak current that results from capacitor switching.
» when the power supply is above 600 kVA.
» when the drive is running from a power supply system with thyristor converters.
Note: A DC reactor is built in to 200 V and 400 V class models with a capacity of 22 kW and higher (HD rating).

4000 [~ Power supply harmonics
reactor required

Power Supply

Capacity (kVA) 600

Reactor
unnecessary

60 400
Drive Capacity (kVA)

Figure i.3 Installing a Reactor

B Drive Capacity

Make sure that the motor rated current is less than the rated nameplate output current of the drive. When running more
than one motor in parallel from a single drive, the drive rated current should 1.1 times larger than the total motor rated
current for all connected motors or nuisance drive faults may occur.

B Starting Torque

The overload rating of the drive determines the starting and accelerating characteristics of the motor. Expect lower running
torque than when running the motor from line power. To get more starting torque, use a larger drive or increase both the
motor and drive capacity.

B Emergency/Fast Stop

During a drive fault condition, a protective circuit is activated and drive output is shut off. The motor may coast to a stop
or attempt to decelerate depending on parameter settings. If the emergency/fast stop cannot stop the load as fast as desired,
a customer-supplied mechanical brake may be required. Test emergency stop circuitry before putting drive into operation.

B Options

The B1, B2, +1, +2, and +3 terminals are used to connect optional power devices. Connect only devices compatible with
the drive.

B Repetitive Starting/Stopping

Applications with frequent starts and stops often exceed 150% of their rated current values. Heat stress generated from
repetitive high current can shorten the life span of the IGBTs. The expected lifetime for the IGBTs is about 8 million start
and stop cycles with a 4 kHz carrier frequency and a 150% peak current.

Yaskawa recommends lowering the carrier frequency, particularly when audible noise is not a concern. The user can also
choose to reduce the load, increase the acceleration and deceleration times, or switch to a larger drive. This will help keep
peak current levels under 150%. Be sure to check the peak current levels when starting and stopping repeatedly during the
initial test run, and make adjustments accordingly.

For crane-type applications using the inching function in which the motor is quickly started and stopped, Yaskawa
recommends the following to ensure motor torque levels:
* Select a large enough drive so that peak current levels remain below 150% of the drive rated current.

* The drive should be one frame size larger than the motor.
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i.3 Application Precautions

& Installation Environment

B Enclosure Panels

Keep the drive in a clean environment by either selecting an area free of airborne dust, lint, and oil mist, or install the drive
in an enclosure panel. Be sure to leave the required space between drives to provide for cooling, and that proper measures
are taken so that the ambient temperature remains within allowable limits. Keep flammable materials away from the drive.
If the drive must be used in an area where it is subjected to oil mist and excessive vibration, protective designs are available.
Contact Yaskawa or your Yaskawa agent for details.

B Installation Direction

The drive should be installed upright as specified in the manual.

€ Settings

B Motor Code

If using OLV/PM designed for permanent magnet motors (A1-02 = 5), make sure that the proper motor code is set in
parameter E5-01 before performing a trial run.

B Upper Limits

The drive is capable of running the motor up to 400 Hz. Due to the danger of accidentally operating the motor at high
speed, be sure to set the upper frequency limit. The default setting for the maximum output frequency is 60 Hz.

B DC Injection Braking

Motor overheat can result if there is too much current used during DC Injection Braking, or if the DC Injection Braking
time is too long.

B Acceleration/Deceleration Times

Acceleration and deceleration times are affected by how much torque the motor generates, the load torque, and the inertia
moment ((GD?)/4). Set a longer accel/decel time when Stall Prevention is enabled. The accel/decel times are lengthened
for as long as the Stall Prevention function is operating. For faster acceleration and deceleration, install a braking option
or increase the capacity of the drive.

€ Compliance with Harmonic Suppression Guidelines

The drive conforms to strict guidelines in Japan covering harmonic suppression for power conversion devices. Defined in
JEM-TR201 and JEM-TR226 and published by the Japan Electrical Manufacturers’ Association, these guidelines define
the amount of harmonic current output acceptable for new installation. Instructions on calculation harmonic output are
available at www.e-mechatronics.com.

€ General Handling

NOTICE: Wiring Check. Never connect the power supply lines to output terminals U/T1, V/T2, or W/T3. Doing so will destroy the drive.
Be sure to perform a final check of all control wiring and other connections before applying line power. Make sure there are no short
circuits on the control terminals (+V, AC, efc.), as this could damage the drive.

B Selecting a Circuit Breaker or Leakage Circuit Breaker

Yaskawa recommends installing an Earth leakage Circuit Breaker (ELCB) to the power supply side to protect drive wiring
and prevent other damage in the event of component failure. A Molded Case Circuit Breaker (MCCB) may also be used
if permitted by the power system.

The ELCB should be designed for use with an AC drive (i.e., protected against harmonics). MCCB selection depends on
the power factor for the drive, determined by the power supply voltage, output frequency, and load. Refer to Installing
Peripheral Devices on page 313 for more information on breaker installation. Note that a larger capacity is needed when
using a fully electromagnetic MCCB, as operation characteristics vary with harmonic current.

B Magnetic Contactor (MC) Installation

Use an MC to ensure that line power to the drive can be completely shut off when necessary. The MC should be wired so
that it opens when the drive fault output is triggered.

Avoid switching the MC on the power supply side more frequently than once every 30 minutes. Frequent switching can
cause damage to the drive.
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B Inspection and Maintenance

DANGER! Electrical Shock Hazard. Do not connect or disconnect wiring while the power is on. Failure to comply will result in death or
serious injury. Disconnect all power to the drive, wait at least five minutes after all indicators are OFF, measure the DC bus voltage to
confirm safe level, and check for unsafe voltages before servicing to prevent electrical shock. The internal capacitor remains charged
even after the power supply is turned off. The charge indicator LED will extinguish when the DC bus voltage is below 50 Vdc.

CAUTION! Burn Hazard. Do not touch a hot drive heatsink. Failure to comply could result in minor or moderate injury. Shut off the power
to the drive when replacing the cooling fan. To prevent burns, wait at least 15 minutes and make sure the heatsink has cooled to a safe
level.

WARNING! Electrical Shock Hazard. Wait for at least the time specified on the drive warning label after opening the load switch on the
output side before any inspection or maintenance of permanent magnet (PM) motors. Failure to comply could result in death or serious

injury.
WARNING! Sudden Movement Hazard. Install a switch disconnect between the motor and the drive in applications where the machine
can still rotate even though the drive has fully stopped. Unpredictable equipment operation may result in death or serious injury.

WARNING! Sudden Movement Hazard. Do not attempt to move a load that could potentially rotate the motor faster than the maximum
allowable r/min when the drive has been shut off. Unpredictable equipment operation may result in death or serious injury.

NOTICE: Do not open and close the motor disconnect switch while the motor is running, as this may damage the drive.

NOTICE: If the motor is coasting, make sure the power to the drive is turned on and the drive output has completely stopped before
closing the load switch.

B Wiring

All wire ends should use ring terminals for UL/cUL compliance. Use only the tools recommended by the terminal
manufacturer for crimping.

B Transporting the Drive

NOTICE: Prevent the drive from contact with salts, fluorine, bromine, phthalate ester, and other such harmful chemicals. Never steam
clean the drive. Failure to comply may cause damage to the drive components.

€ Notes on Motor Operation

B Using a Standard Motor

Low Speed Range

The cooling fan of a standard motor is usually designed to sufficiently cool the motor at the rated speed. As the self-cooling
capability of such a motor reduces with the speed, applying full torque at low speed will possibly damage the motor. To
prevent motor damage from overheat, reduce the load torque as the motor slows. Figure i.4 shows the allowable load
characteristics for a Yaskawa standard motor. A motor designed specifically for operation with a drive should be used
when 100% continuous torque is needed at low speeds.

25% ED (or 15 min)
40% ED (or 20 min)
60% ED (or 40 min)

100 e e

90 '3 !
80—
70 — |
Torque 60 — 1
(%) 50— . o
-~ Continuous operation |
|
36 20 60

Frequency (Hz)

Figure i.4 Allowable Load Characteristics for a Yaskawa Motor

Insulation Tolerance

Consider motor voltage tolerance levels and motor insulation in applications with an input voltage of over 440 V or
particularly long wiring distances. Contact Yaskawa or your Yaskawa agent for consultation.

High Speed Operation

Problems may occur with the motor bearings and dynamic balance of the machine when operating a motor beyond its rated
speed. Contact the motor or machine manufacturer.
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i.3 Application Precautions

Torque Characteristics

Torque characteristics differ compared to operating the motor directly from line power. The user should have a full
understanding of the load torque characteristics for the application.

Vibration and Shock

The drive settings allow the user to choose between high carrier PWM control and low carrier PWM. Selecting high carrier
PWM can help reduce motor oscillation.

Take particular caution when using a variable speed drive for an application that is conventionally run from line power at
a constant speed. If mechanical resonance occurs, install shock-absorbing rubber around the base of the motor and enable
the Jump frequency selection parameter to prevent continuous operation in the resonant frequency range.

Audible Noise

Noise created during run varies by the carrier frequency setting. When using a high carrier frequency, audible noise from
the motor is comparable to the motor noise generated when running from line power. Operating above the rated r/min,
however, can create unpleasant motor noise.

B Using a Synchronous Motor

» Contact Yaskawa or your Yaskawa agent if you plan to use a synchronous motor not endorsed by Yaskawa.

 Synchronous motors cannot be started directly from line power. Applications requiring line power to start should use
an induction motor with the drive.

* A single drive is not capable of running multiple synchronous motors at the same time. Use a standard induction motor
for such setups.

* At start, a synchronous motor may rotate slightly in the opposite direction of the Run command depending on parameter
settings and motor type.

* The amount of starting torque that can be generated differs by each control mode and by the type of motor being used.
Set up the motor with the drive after verifying the starting torque, allowable load characteristics, impact load tolerance,
and speed control range.

Contact Yaskawa or your Yaskawa agent if you plan to use a motor that does not fall within these specifications.

* Braking Torque: In Open Loop Vector Control for PM motors, braking torque is less than 125% when running between
20% to 100% speed, even with a braking resistor. Braking torque drops to less than half when running at less than 20%
speed.

* Load Inertia: In Open Loop Vector Control for PM motors, the allowable load inertia moment is approximately 50 times
higher than the motor inertia moment or less. Contact Yaskawa or your Yaskawa agent concerning applications with a
larger inertia moment.

* Holding Brake: When using a holding brake in Open Loop Vector Control for PM motors, release the brake prior to
starting the motor. Failure to set the proper timing can result in speed loss. Not for use with conveyor, transport, or hoist
type applications.

* Restarting a Coasting Motor: To restart a coasting motor rotating at over 200 Hz while in the V/f control mode, use the
Short Circuit Braking function to first bring the motor to a stop. Short Circuit Braking requires a special braking resistor.
Contact Yaskawa or your Yaskawa agent for details.

Speed Search can be used to restart a coasting motor rotating slower than 200 Hz. If the motor cable is relatively long,
however, the motor should instead be stopped using Short Circuit Braking, which forces the motor to stop by creating
a short-circuit in the motor windings.

B Applications with Specialized Motors

Multi-Pole Motor

Because the rated current will differ from a standard motor, be sure to check the maximum current when selecting a drive.
Always stop the motor before switching between the number of motor poles. If a regen overvoltage (oV) fault occurs or
if overcurrent protection (0C) is triggered, the motor will coast to stop.

Submersible Motor

Because motor rated current is greater than a standard motor, select the drive capacity accordingly. Be sure to use a large
enough gauge motor cable to avoid decreasing the maximum torque level on account of voltage drop caused by a long
motor cable.

Explosion-Proof Motor

Both the motor and drive need to be tested together to be certified as explosion-proof. The drive is not designed for explosion
proof areas.

Furthermore, if an encoder is attached to an explosion-proof motor make sure the encoder is also explosion-proof. Use an
insulating signal converter for connecting the encoder signal lines to the drives speed feedback option card.
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Geared Motor

To avoid gear damage when operating at low speeds or very high speeds, make sure that both the gear and lubricant are
rated for the desired speed range. Consult with the manufacturer for applications that require operation outside the rated
speed range of the motor or gear box.

Single-Phase Motor

Variable speed AC drives are not designed for operation with single phase motors. Using capacitors to start the motor
causes excessive current to flow and can damage drive components. A split-phase start or a repulsion start can end up
burning out the starter coils because the internal centrifugal switch is not activated. The drive is for use with 3-phase motors
only.

Uras Vibrator

Uras vibrator is a vibration motor that gets power from centrifugal force by rotating unbalanced weights on both ends of
the shaft. After considering the points below, consult with a your Yaskawa representative to determine the best solution
for the application.

* Uras vibrator should be used within the drive rated frequency.
» Use V/f Control.

* Increase the acceleration time five to fifteen times longer than would normally be used due to the high amount of load
inertia of an Uras vibrator. Increase drive capacity for applications that require an acceleration time of less than 5 s.

* Drive may have trouble starting due to undertorque that results from erratic torque (static friction torque at start).

Motor with Brake

Caution should be taken when using a drive to operate a motor with a built-in holding brake. If the brake is connected to
the output side of the drive, it may not release at start due to low voltage levels. A separate power supply should be installed
for the motor brake. Motors with a built-in brake tend to generate a fair amount of noise when running at low speeds.

B Power Driven Machinery (decelerators, belts, chains, etc.)

Continuous operation at low speeds wears on the lubricating material used in gear box type systems to accelerate and
decelerate power driven machinery. Caution should also be taken when operating at speeds above the rated machine speed
due to noise and shortened performance life.
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Receiving

This chapter describes the proper inspections to perform after receiving the drive and illustrates
the different enclosure types and components.

1.1 SECTION SAFETY
1.2 MODEL NUMBER AND NAMEPLATE CHECK

1.3 DRIVE MODELS AND ENCLOSURE TYPES.......cccoiiiinnrrnssnneeens 27
1.4 COMPONENT NAMES
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1.1 Section Safety

1.1 Section Safety

A CAUTION

Do not carry the drive by the front cover.
Failure to comply may cause the main body of the drive to fall, resulting in minor or moderate injury.

NOTICE

Observe proper electrostatic discharge procedures (ESD) when handling the drive and circuit boards.
Failure to comply may result in ESD damage to the drive circuitry.

A motor connected to a PWM drive may operate at a higher temperature than a utility-fed motor and the operating
speed range may reduce motor cooling capacity.

Ensure that the motor is suitable for drive duty and/or the motor service factor is adequate to accommodate the additional
heating with the intended operating conditions.
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1.2 Model Number and Nameplate Check

1.2 Model Number and Nameplate Check

Please perform the following tasks after receiving the drive:
* Inspect the drive for damage.

If the drive appears damaged upon receipt, contact the shipper immediately.
* Verify receipt of the correct model by checking the information on the nameplate.
+ If'you have received the wrong model or the drive does not function properly, contact your supplier.

€ Nameplate

A

/
MODEL :  CIMR-VOOOOOODOOO cus
MAXAPPLI. MOTOR : 0.75kW / 0.4kW  REV:A LISTED
INPUT : AC3PH 200-240V 50 / 60Hz 2.7A/ 1.4A

E

-

OUTPUT : AC3PH 0-240V 0-400Hz 121 08A _ §g 0"
VASS - 0.6kg (PrRG .0000) 5
o iCe!
SIN
AR e RN RN N iﬁ ;
FILENO : E131457 P20 %
O nosas s vamananu, kidyushu 8050004 1nan IROHS
D

A — Normal Duty Amps / Heavy Duty

Amps

B — Software version
C — CE and TUV Certification

D - Enclosure

G-

E - Address <>

Figure 1.1 Nameplate Information Example

F — Serial number

Lot number

H - Output specifications
| — Input specifications
type J — AC drive model

<1> The address of the head office of Yaskawa Electric Corporation (responsible for product liability) is shown on the nameplate.

CIMR-V C2 A 0001

F A A

Drive V1000 Customized Design
Series o, Specifications No. | Enclosure Type Revision
Region A | Standard model A | 1P00/Open- Order
No. |~ Se Chassis
A Japan B | 1P20/Open-
Chassis
B China
F IP20/NEMA
C Europe Type 1
T | Asia H | 1P66 with
u USA an EMC filter
No. Voltage Class No. | Environmental
B | 1-phase, 200-240 Vac _|"Specification/<1>
A | Standard
-ph: 200-240 V.
2 | $-phase, 200-240 Vac M | Humidity- and
4 3-phase, 380-480 Vac dust-resistant
N | Oil-resistant
S | Vibration-resistant

v
Refer to the tables b

elow.

<1> Drives with these specifications do not guarantee complete protection for the specified environmental condition.

B Single-Phase 200 V Class

Model Normal Duty Heavy Duty
Max. Motor Capacity kW | Rated Output Current A |Max. Motor Capacity kW | Rated Output Current A
BA0001 0.18 1.2 0.1 0.8
BA0002 0.37 1.9 0.25 1.6
BA0003 0.75 33 0.55 3.0
BA0006 1.1 6.0 1.1 5.0
BA0010 2.2 9.6 1.5 8.0
BA0012 3.0 12.0 2.2 11.0
BA0018 </~ - - 4.0 17.5

<1> Available with Heavy Duty rating only.
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1.2 Model Number and Nameplate Check

B Three-Phase 200 V Class

Model Normal Duty Heavy Duty
Max. Motor Capacity kW | Rated Output Current A | Max. Motor Capacity kW | Rated Output Current A

2A0001 0.18 1.2 0.1 0.8
2A0002 0.37 1.9 0.25 1.6
2A0004 0.75 35 0.55 3.0
2A0006 1.1 6.0 1.1 5.0
2A0010 2.2 9.6 1.5 8.0
2A0012 3.0 12.0 2.2 11.0
2A0020 5.5 19.6 4.0 17.5
2A0030 7.5 30.0 5.5 25.0
2A0040 11 40.0 7.5 33.0
2A0056 15 56.0 11 47.0
2A0069 18.5 69.0 15 60.0

B Three-Phase 400 V Class

Model Normal Duty Heavy Duty
Max. Motor Capacity kW | Rated Output Current A | Max. Motor Capacity kW | Rated Output Current A

4A0001 0.37 1.2 0.37 1.2
4A0002 0.75 2.1 0.55 1.8
4A0004 1.5 4.1 1.1 34
4A0005 2.2 54 1.5 4.8
4A0007 3.0 6.9 2.2 5.5
4A0009 4.0 8.8 3.0 7.2
4A0011 5.5 11.1 4.0 9.2
4A0018 7.5 17.5 5.5 14.8
4A0023 11 23.0 7.5 18.0
4A0031 15 31.0 11 24.0
4A0038 18.5 38.0 15 31.0

Note:

26

Refer to Component Names on page 28 for differences regarding enclosure protection types and component descriptions.

YASKAWA ELECTRIC SIEP C710606 19D YASKAWA AC Drive - V1000 Technical Manual



1.3 Drive Models and Enclosure Types

1.3 Drive Models and Enclosure Types

The following table describes drive enclosures and models.

Table 1.1 Drive Models and Enclosure Types

Enclosure Type

Voltage Class IP20/Open-Chassis Enclosure IP00/Open-Chassis Enclosure IP20/NEMA Type 1 Enclosure
Drive Model Drive Model Drive Model
BA0001B -
BA0002B -
) BA0003B -
BA0010B -
BA00O12B -
BAOO18B -
2A0001B -
2A0002B -
2A0004B -
2A0006B - <I>

2A0010B -
Toecs Chae -
2A0020B -

- 2A0030A 2A0030F

- 2A0040A 2A0040F

- 2A0056A 2A0056F

- 2A0069A 2A0069F
4A0001B -
4A0002B -
4A0004B -

4A0005B - <I>

4A0007B -
st -
4A0011B -

- 4A0018A 4A0018F

— 4A0023A 4A0023F

- 4A0031A 4A0031F

- 4A0038A 4A0038F

<1> Models in this capacity range have IP20/Open-Chassis enclosures. Customers may convert these models to IP20/NEMA Type 1 enclosures
using an IP20/NEMA Type 1 Kit (EZZ0205640).
Two types of enclosures are offered for V1000 drives.

* [P20/Open-Chassis and IPO0/Open-Chassis models are often placed inside a large enclosure panel where the front of
the drive is covered to prevent someone from accidentally touching charged components.

* [P20/NEMA Type 1 models mount to an indoor wall and not inside a large enclosure panel.

Note: Drive models and protective enclosures referenced by footnote 1 should specify the enclosure method using parameter L8-35. Refer
to Temperature Derating on page 331 for more information.
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1.4 Component Names

1.4 Component Names

This section illustrates the drive components as they are mentioned in this manual.

€ IP20/Open-Chassis

B Single-Phase AC 200 V BA0001B to BA0003B
Three-Phase AC 200 V 2A0001B to 2A0006B

A -Fan cover <> G - Front cover screw

B — Mounting hole H - Front cover

C — Heatsink | — Comm port

D — Optional 24 VDC power supply J — LED operator Refer to Using the
connector cover Digital LED Operator on page

E — Terminal board Refer to Control 76
Circuit Terminal Block Functions K -Case
on page 61 L - Cooling fan <>

F — Terminal cover
Figure 1.2 Exploded View of IP20/Open-Chassis Type Components (Model 2A0006B)

<1> Models BA0001B to BAOOO3B and 2A0001B to 2A0004B do not have a cooling fan or a cooling fan cover.
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1.4 Component Names

B Single-Phase AC 200 V BA0006B to BA0018B
Three-Phase AC 200 V 2A0010B to 2A0020B
Three-Phase AC 400 V 4A0001B to 4A0011B

A-Fan cover <> H - Front cover

B — Mounting hole | — Terminal cover

C — Heatsink J — Bottom cover

D — Optional 24 VDC power supply K- LED operator Refer to Using the
connector cover Digital LED Operator on page

E - Comm port 76

F — Terminal board Refer to Control L —Case
Circuit Terminal Block Functions M-Cooling fan <*>
on page 61

G -Front cover screw
Figure 1.3 Exploded View of IP20/Open-Chassis Type Components (Model 2A0012B)

<1> Models BAO006B and 4A0001B to 4A0004B do not have a cooling fan or a cooling fan cover. Model BA0018B has two
cooling fans.
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1.4 Component Names

€ IP00/Open-Chassis

B Three-Phase AC 200 V 2A0030A to 2A0069A
Three-Phase AC 400 V 4A0018A to 4A0038A

J
N

A -Fan cover H - Front cover screw
B - Cooling Fan | — Front cover
C — Mounting hole J — Terminal cover
D — Heatsink K- Comm port
E — Optional 24 VDC power supply L — LED operator Refer to Using the

connector cover Digital LED Operator on page
F — Terminal board Refer to Control 76

Circuit Terminal Block Functions M-Case

on page 61

G - Bottom cover
Figure 1.4 Exploded View of IP00/Open-Chassis Type Components (Model 4A0018A)
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1.4 Component Names

€ IP20/NEMA Type 1 Enclosure

B Three-Phase AC 200 V 2A0030F to 2A0069F
Three-Phase AC 400 V 4A00018F to 4A0038F

«®

A -Fan cover | — Front cover screws
B - Cooling fan J — Terminal cover
C — Mounting Hole K - Terminal board Refer to Control
D - Case and Heatsink Circuit Terminal Block Functions
E — Optional 24 VDC power supply on page 61

connection cover L — Front cover
F — Cover screws M-Comm port
G — Rubber bushing N — LED operator Refer to Using the
H - Bottom cover Digital LED Operator on page

76
O-Case

P - Top cover
Figure 1.5 Exploded View of IP20/NEMA Type 1 Components (Model 4A0018F)
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1.4 Component Names

€ Front Views
2A0012B

;
| (2
\

* A | -
Elf OTE JOOE
1O __ I GO 1O

F

A - Terminal board connector F — Ground terminal
B - DIP switch S1 Refer to DIP Switch G —Terminal cover

S1 Analog Input Signal Selection H — Option card connector Refer to

on page 68 Connecting the Option Card on
C — DIP switch S3 Refer to Sinking/ page 319

Sourcing Mode Switch on page | — DIP switch S2 Refer to MEMOBUS/

66 Modbus Termination on page
D - Control circuit terminal Refer to 69

Control Circuit Wiring on page

61

E — Main circuit terminal Refer to
Wiring the Main Circuit Terminal
on page 60

Figure 1.6 Front Views of Drives
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2

Mechanical Installation

This chapter explains how to properly mount and install the drive.

2.1 SECTION SAFETY ..o ssss s sssss s ssss s s s
2.2 MECHANICAL INSTALLATION.......cccttimmmmnrrrrrsr i sssssssssssss s
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2.1 Section Safety

2.1 Section Safety

A WARNING

Fire Hazard
Provide sufficient cooling when installing the drive inside an enclosed panel or cabinet.

Failure to comply could result in overheating and fire.

When multiple drives are placed inside the same enclosure panel, install proper cooling to ensure air entering the enclosure
does not exceed 40 °C.

A CAUTION
Crush Hazard

Do not carry the drive by the front cover.
Failure to comply may result in minor or moderate injury from the main body of the drive falling.

NOTICE

Observe proper electrostatic discharge (ESD) procedures when handling the drive.

Failure to comply could result in ESD damage to the drive circuitry.

It may be difficult to perform maintenance on the cooling fans of drives installed in a vertical row inside an
enclosure.

Ensure adequate spacing at the top of the drive to perform cooling fan replacement when required.

Operating the motor in the low-speed range diminishes the cooling effects, increases motor temperature, and may
lead to motor damage by overheating.

Reduce the motor torque in the low-speed range whenever using a standard blower cooled motor. If 100% torque is
required continuously at low speed, consider using a special drive or vector motor. Select a motor that is compatible with
the required load torque and operating speed range.

Do not operate motors above the maximum rated RPM.

Failure to comply may lead to bearing or other mechanical motor failures.

The speed range for continuous operation differs according to the lubrication method and motor manufacturer.
If the motor is to be operated at a speed higher than the rated speed, consult with the manufacturer.

Continuously operating an oil-lubricated motor in the low-speed range may result in burning.
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2.1 Section Safety

NOTICE

When the wiring distance is greater than 100 meters, pay special attention to the motor insulation voltage or use
a drive-rated motor.

Failure to comply could lead to motor winding failure.

Motor vibration may increase when operating a machine in variable-speed mode, if that machine previously
operated at a constant speed.

Install vibration-proof rubber on the motor base or use the frequency jump function to skip a frequency resonating the
machine.

The motor may require more acceleration torque with drive operation than with a commercial power supply.
Set a proper V/f pattern by checking the load torque characteristics of the machine to be used with the motor.
The rated input current of submersible motors is higher than the rated input current of standard motors.

Select an appropriate drive according to its rated output current. When the distance between the motor and drive is long,
use a cable thick enough to connect the motor to the drive to prevent motor torque reduction.

When using an explosion-proof motor, it must be subject to an explosion-proof test in conjunction with the
drive.

This is also applicable when an existing explosion-proof motor is to be operated with the drive. Since the drive itself is
not explosion-proof, always install it in a safe place. Be sure to set A1-02 to “0” when using an explosion-proof motor.

Do not use a drive for a single-phase motor.

Replace the motor with a three-phase motor.

If an oil-lubricated gearbox or speed reducer is used in the power transmission mechanism, oil lubrication will be
affected when the motor operates only in the low speed range.

The power transmission mechanism will make noise and experience problems with service life and durability if the motor
is operated at a speed higher than the rated speed.
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2.2 Mechanical Installation

2.2 Mechanical Installation

This section outlines specifications, procedures, and environment for proper mechanical installation of the drive.

& Installation Environment

To help prolong the optimum performance life of the drive, install the drive in the proper environment. Table 2.1 describes
the appropriate environment for the drive.

Table 2.1 Installation Environment

Environment Conditions

Installation Area Indoors

IP20/NEMA Type 1 enclosure: -10 °C to +40 °C

[P20/TP00 Open-Chassis enclosure: -10 °C to +50 °C

Finless Type: IP20/IP00 enclosure: -10 °C to +50 °C

NEMA Type 4X/IP66 enclosure: -10 °C to +40 °C

Drive reliability improves in environments without wide temperature fluctuations.

When using an enclosure panel, install a cooling fan or air conditioner in the area to ensure that the air temperature
inside the enclosure does not exceed the specified levels.

Do not allow ice to develop on the drive.

Ambient Temperature

Humidity 95% RH or less and free of condensation
Storage Temperature -20 °C to +60 °C

Install the drive in an area free from:

* oil mist and dust

» metal shavings, oil, water or other foreign materials
« radioactive materials

Surrounding Area * combustible materials (e.g., wood)

* harmful gases and liquids

* excessive vibration

* chlorides

« direct sunlight

Up to 1000 meters without derating; up to 3000 meters with output current, ambient temperature, and voltage derating.

Altitude Refer to Altitude Derating on page 331 for details.
S 10 to 20 Hz at 9.8 m/s?
Vibration 20 to 55 Hz at 5.9 m/s?
Orientation Install the drive vertically to maintain maximum cooling effects.

NOTICE: Prevent foreign matter such as metal shavings or wire clippings from falling into the drive during installation and project
construction. Failure to comply could result in damage to the drive. Place a temporary cover over the top of the drive during installation.
Remove the temporary cover before startup, as the cover will reduce ventilation and cause the drive to overheat.

NOTICE: Avoid placing drive peripheral devices, transformers, or other electronics near the drive. Failure to comply could result in
erroneous operation. If such devices must be used in close proximity to the drive, take proper steps to shield the drive from noise.

€ Installation Orientation and Spacing

Install the drive upright as illustrated in Figure 2.1 to maintain proper cooling.

A —Correct B - Incorrect
Figure 2.1 Correct Installation Orientation
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2.2 Mechanical Installation

B Single Drive Installation

Figure 2.2 shows the required installation spacing to maintain sufficient space for airflow and wiring. Install the heatsink
against a closed surface to avoid diverting cooling air around the heatsink.

Side Clearance Top/Bottom Clearance
A A
q A4 .
C == o 2 e@s
@arJ - =it
A G it
& il B
] fr
||
00 | |k
U f
" i >
q t/

A —30 mm minimum C-100 mm minimum
B — Airflow direction

Figure 2.2 Correct Installation Spacing

Note: IP20/NEMA Type 1, IP00/Open-Chassis, and IP20/Open-Chassis models require the same amount of space above and below the drive
for installation.

B Multiple Drive Installation

When installing multiple drives into the same enclosure panel, mount the drives according to Figure 2.2. When mounting
drives with a minimum side-by-side clearance of 2 mm according to Figure 2.3, derating must be considered and parameter
L8-35 must be set. Refer to Parameter List on page 333.

A B 2mm

B
(RN A f
[ == [ == 1o =@
2z it
i Lr?
s q i D
|
7] L |
N
= b e =
H
A —Line up the tops of the drives. C -100 mm minimum
B - 30 mm minimum D - Airflow direction
Figure 2.3 Space Between Drives (Side-by-Side Mounting)
Note: When installing drives of different heights in the same enclosure panel, the tops of the drives should line up. Leave space between the
top and bottom of stacked drives for cooling fan replacement if required. Using this method, it is possible to replace the cooling fans

later.

NOTICE: When mounting IP20/NEMA Type 1 enclosure drives side by side, the top covers of all drives must be removed as shown in
Figure 2.4.

Figure 2.4 IP20/NEMA Type 1 Side-by-Side Mounting in Enclosure

YASKAWA ELECTRIC SIEP C710606 19D YASKAWA AC Drive - V1000 Technical Manual 37

m Mechanical Installation



2.2 Mechanical Installation

€ Removing and Attaching the Protective Covers

Refer to Electrical Installation on page 45, for information regarding the removal and reattachment of protective covers.

€ Exterior and Mounting Dimensions
Table 2.2 Drive Models and Types

Drive Model
Protective Design Single-Phase Three-Phase Three-Phase Page
200 V Class 200 V Class 400 V Class
BA000IB 2A0001B
2A0002B
BA0002B 5A0004B - 39
BA0003B
2A0006B
IP20/Open-Chassis 4A0001B
Without an EMC Filter BAO0006B 4A0002B
BA0010B 2A0010B 4A0004B
BA00I2B 2A0012B 4A0005B 39
BA0O1SB 2A0020B 4A0007B
4A0009B
4A0011B
BAOOO1E
BAOOO2E — - 40
BAOOO3E
4A0001E
IP20/Open-Chassis 4A0002E
With an EMC Filter BAOOOGE 4A0004E
BAOO10E - 4A0005E 40
BAO012E 4A0007E
4A0009E
4A0011E
2A0030A 4A0018A
IP00/Open-Chassis _ 2A0040A 4A0023A 41
Without an EMC Filter 2A0056A 4A0031A
2A0069A 4A0038A
<]> <J]> <]> 41
IP20/NEMA Type 1 2A0030F 4A0018F
Without an EMC Filter B 2A0040F 4A0023F 42
2A0056F 4A0031F
2A0069F 4A0038F

<1> Models in this capacity range have [IP20/Open-Chassis enclosures. Customers may convert these models to [IP20/NEMA Type 1 enclosures
using an IP20/NEMA Type 1 Kit (EZZ0205640).

Note: Refer to Specifications on page 321 for information on the amount of heat generated by the drive and appropriate cooling methods.
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2.2 Mechanical Installation

B IP20/Open-Chassis Drives

Table 2.3 IP20/Open-Chassis (without an EMC filter)

2-M4 t
— ——— 1 *F=g= |
T [==| I
il ‘:[]: u [ﬂ :ﬂ}
&
Iz i [ C
E i H a1
\} [l
LI
h !ﬁi (=)
] D1
w I D
. Dimensions (mm)
Voltage Class Drive Model
W H D w1 H1 H2 D1 t1 Wt. (kg)
BA0001B 68 128 76 56 118 5 6.5 3 0.6
Single-Phase
200V Class BA0002B 68 128 76 56 118 5 6.5 3 0.6
BAO0O003B 68 128 118 56 118 5 38.5 5 1.0
2A0001B 68 128 76 56 118 5 6.5 3 0.6
Three-Phase 2A0002B 68 128 76 56 118 5 6.5 3 0.6
200 V Class 2A0004B 68 128 108 56 118 5 38.5 5 0.9
2A0006B 68 128 128 56 118 5 58.5 5 1.1
Table 2.4 IP20/Open-Chassis (without an EMC filter)
| 4-M4
B — 11 _ ;OE =10 Ii._
g )
ill il
& Al
= [
=
I il
7] [ =1
\ By
& —— ] ol |
o ] by U
Dimensions (mm)
Voltage Class Drive Model
9 W H D w1 H1 H2 D1 t1 Wt. (kg)
BA0006B 108 128 137.5 96 118 5 58 5 1.7
Single-Phase BA0010B 108 128 154 96 118 5 58 5 1.8
200 V Class BA0012B 140 128 163 128 118 5 65 5 24
BAO0018B 170 128 180 158 118 5 65 5 3.0
2A0010B 108 128 129 96 118 5 58 5 1.7
Three-Phase
200 V Class 2A0012B 108 128 137.5 96 118 5 58 5 1.7
2A0020B 140 128 143 128 118 5 65 5 2.4
4A0001B 108 128 81 96 118 5 10 5 1.0
4A0002B 108 128 99 96 118 5 28 5 1.2
4A0004B 108 128 137.5 96 118 5 58 5 1.7
Three-Phase
400 V Class 4A0005B 108 128 154 96 118 5 58 5 1.7
4A0007B 108 128 154 96 118 5 58 5 1.7
4A0009B 108 128 154 96 118 5 58 5 1.7
4A0011B 140 128 143 128 118 5 65 5 24
YASKAWA ELECTRIC SIEP C710606 19D YASKAWA AC Drive - V1000 Technical Manual 39

m Mechanical Installation



2.2 Mechanical Installation

Table 2.5 IP20/Open-Chassis (with an EMC filter)
2-M4

t1

'* —— °
[ 8
E fjﬁ
I minlEl <
i B
1 5]
z I
£ : S—
w b b D1
. Dimensions (mm)
Voltage Class Drive Model
w w1 H H1 H2 H3 | H4 D D1 t1 Wt. (kg)
BAOOOIE 63 56 178 128 118 5 2 76 6.5 3 0.8
Single-Phase
200V Class BAO0002E 63 56 178 128 118 5 2 76 6.5 3 0.8
BAO00O3E 68 56 178 128 118 5 2 118 | 38.5 5 1.2

Table 2.6 1P20/Open-Chassis (with an EMC filter)

4-M4

t1
-t
] ﬁ‘__Jt::O:E@E’ﬂ
" A | 2
HRIT
g E ;iggc
. SELE] |
Ll m []=
i { ol
2
| ,
w I D1
D
Dimensions (mm)
Voltage Class Drive Model
= w w1 H H1 H2 H3 H4 D D1 t1 Wt. (kg)
BAOOO6E 108 96 178 128 118 5 2 137.5 | 59.6 5 2.0
Single-Phase
200V Class BAOOI0OE 108 96 178 128 118 5 2 154 | 64.6 5 2.1
BAOO12E 140 128 183 128 118 5 2 163 66.6 5 2.8
4A0001E 108 96 178 128 118 5 2 81 11.6 5 1.3
4A0002E 108 96 178 128 118 5 2 929 29.6 5 1.5
4A0004E 108 96 178 128 118 5 2 137.5 | 59.6 5 2.0
Three-Phase
400 V Class 4A0005E 108 96 178 128 118 5 2 137.5| 59.6 5 2.0
4A0007E 108 96 178 128 118 5 2 137.5| 59.6 5 2.0
4A0009E 108 96 178 128 118 5 2 137.5 | 59.6 5 2.0
4A0011E 140 128 183 128 118 5 2 143 66.6 5 2.8
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2.2 Mechanical Installation

B IP00/Open-Chassis Drives
Table 2.7 IP00/Open-Chassis (without an EMC filter)

w1

4-d
3 i [
EE] W[N] °
OO0 O
0L of \—JE UL e
Nl el ([TH I
alaaan | i
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n i
SEE ] i
a J
w 0
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Y eoel @ ST ]
3 t1]]
w D1
D
Dimensions (mm)
Voltage Class Drive Model
9 w H D wi1 HA1 H2 | H4 | D1 d t1 Wt. (kg)
2A0030A 140 | 247 | 140 122 234 | 248 | 13 | 55 M5 5 3.6
Three-Phase 2A0040A 140 | 247 | 140 122 234 | 248 | 13 | 55 M5 5 3.6
200 V Class 2A0056A 180 | 285 | 163 160 270 | 284 | 15| 75 M5 5 53
2A0069A 220 | 335 | 187 192 320 | 336 | 15| 78 M6 5 8.7
4A0018A 140 | 247 | 140 122 234 | 248 | 13 | 55 M5 5 3.6
Three-Phase 4A0023A 140 | 247 | 140 122 234 | 248 | 13 | 55 M5 5 3.6
400 V Class 4A0031A 180 | 285 | 143 160 270 | 284 | 15 | 55 M5 5 5.0
4A0038A 180 | 285 | 163 160 270 | 284 | 15| 75 M5 5 53

B IP20/Open-Chassis Enclosure Drives Converted to IP20/NEMA Type 1 Enclosure Drives

Converting an IP20/Open-Chassis design to an IP20/NEMA Type 1 requires the NEMA Type 1 Kit option
(EZZ0205640). The values appearing in Table 2.8, Table 2.9, and Table 2.10 represent the dimensions after the NEMA
Type 1 Kit has been installed.

Table 2.8 IP20/Open-Chassis Design Fitted with NEMA Type 1 Kit

%Z-M“ ] t1
== _ CH °Fse=]]
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B 1w
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@ IT D1
w D
2
NEMA Type 1 Dimensions (mm)
Drive Model Kit Model Wt. (kg)
EZZ w H D w1 H1 H2 H3 H4 H5 H6 D1 t1
Single-Phase 200 V Class
BA0001B 020564A 68 149.5 76 56 128 118 4 20 5 1.5 6.5 3 0.8
BA0002B 020564A 68 149.5 76 56 128 118 4 20 5 1.5 6.5 3 0.8
BA0003B 020564B 68 149.5 118 56 128 118 4 20 5 1.5 38.5 5 1.2
Three-Phase 200 V Class
2A0001B 020564A 68 149.5 76 56 128 118 4 20 5 1.5 6.5 3 0.8
2A0002B 020564A 68 149.5 76 56 128 118 4 20 5 1.5 6.5 3 0.8
2A0004B 020564A 68 149.5 108 56 128 118 4 20 5 1.5 38.5 5 1.1
2A0006B 020564A 68 149.5 128 56 128 118 4 20 5 1.5 58.5 5 1.3
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Table 2.9 1P20/Open-Chassis Design Fitted with the NEMA Type 1 Kit

- w1 a4 o .
F == O = i ==
[=)(AJCH) Hf1 HAEE o U
(el V )it o | IHEH [HH ﬁ 1]
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= 4 = D1
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NEMA Type 1 Dimensions (mm)
Drive Model Kit Model Wt. (kg)
EZZ w H D w1 H1 H2 H3 H4 H5 H6 D1 t1
Single-Phase 200 V Class
BA0006B 020564C 108 149.5 137.5 96 128 118 4 20 5 1.5 58 5 1.9
BA0010B 020564D 108 149.5 154 96 128 118 4 20 5 1.5 58 5 2.0
BA0012B 020564E 140 153 163 128 128 118 4.8 20 5 5 65 5 2.6
BA0018B 020564F 170 171 180 158 128 118 4.8 38 5 5 65 5 33
Three-Phase 200 V Class
2A0010B 020564G 108 149.5 129 96 128 118 4 20 5 1.5 58 5 1.9
2A0012B 020564C 108 149.5 137.5 96 128 118 4 20 5 1.5 58 5 1.9
2A0020B 020564H 140 153 143 128 128 118 4.8 20 5 5 65 5 2.6
Three-Phase 400 V Class
4A0001B 020564G 108 149.5 81 96 128 118 4 20 5 1.5 10 5 1.2
4A0002B 020564G 108 149.5 99 96 128 118 4 20 5 1.5 28 5 1.4
4A0004B 020564C 108 149.5 137.5 96 128 118 4 20 5 1.5 58 5 1.9
4A0005B 020564] 108 149.5 154 96 128 118 4 20 5 1.5 58 5 1.9
4A0007B 020564] 108 149.5 154 96 128 118 4 20 5 1.5 58 5 1.9
4A0009B 0205641 108 149.5 154 96 128 118 4 20 5 1.5 58 5 1.9
4A0011B 020564H 140 153 143 128 128 118 4.8 20 5 5 65 5 2.6
B IP20/NEMA Type 1 Drives
Table 2.10 IP20/NEMA Type 1
4-d
£
— |
i °
apa
Rl
I D[g S 0
0| (AR |
| I ¥ il
HE 0 e
j an
| 0l i
/ (LA
L~ S | ffo
E—e .1
‘ w 2 E| o D1
\ T D
i Dimensions (mm)
Drive Model Wt. (kg)
W | H | D [ wt | H [ H2 | H3 | H4 | H5 | H6 | D1 | t1 | d
Three-Phase 200 V Class
2A0030F 140 254 140 122 234 248 6 13 13 1.5 55 5 M5 3.8
2A0040F 140 254 140 122 234 248 6 13 13 1.5 55 5 M5 3.8

42 YASKAWA ELECTRIC SIEP C710606 19D YASKAWA AC Drive - V1000 Technical Manual



2.2 Mechanical Installation

|
I °
julm)
il
b
i il
Iy i
gz :
] al
& ]
it 0
/ |
‘ T
ﬁ)d ,,,,,, @ ,,,,,,, lwi t1
‘ w 2 % o D1
\ T b T
. Dimensions (mm)
Drive Model Wt. (kg)
W | H | p | wt | H [ H2 | H3 | H4 | H5 | H6 | D1 | t1 | d
Three-Phase 200 V Class
2A0056F 180 290 163 160 270 284 6 15 13 1.5 75 5 M5 5.5
2A0069F 220 350 187 192 320 336 7 15 22 1.5 78 5 M6 9.2
Three-Phase 400 V Class
4A0018F 140 254 140 122 234 248 6 13 13 1.5 55 5 M5 38
4A0023F 140 254 140 122 234 248 6 13 13 1.5 55 5 M5 3.8
4A0031F 180 290 143 160 270 284 6 15 13 1.5 55 5 M5 5.2
4A0038F 180 290 163 160 270 284 6 15 13 1.5 75 5 M5 5.5
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Electrical Installation

This chapter explains proper procedures for wiring the control circuit terminals, motor and power

supply.
3.1 SECTION SAFETY ..ottt iirtesis s rrresssss s s rsensss s s s s nnsss s s s s s anssssssrnnnssssssnnnnssnsenes 46
3.2 STANDARD CONNECTION DIAGRAM........oc ottt rrmeeren s ressrma s ems s nnnnss 48
3.3 MAIN CIRCUIT CONNECTION DIAGRAM........ccceirrrmnirirrenns s eremnss s ernennsees 51
3.4 TERMINAL BLOCK CONFIGURATION.......ccotttmuirrrrenirrrenssrrrenssssenssssrnnnsssens 52
3.5 PROTECTIVE COVERS........ oottt rre s rees s rsess s s sass s s s mnssennsssennsssennnsnns 53
3.6 MAIN CIRCUIT WIRING......couiiiitieiirerreeniserrreasss s s s s snssssssssnnssssssrsnnsssssennnnssssenes 56
3.7 CONTROL CIRCUIT WIRING........ccciiiiteniirrrennrrrreesssssssnssssrsmsssssrsnnsssssnnnssssens 61
3.8 /O CONNECTIONS........o ottt rri et s rres s s s e s s sms s s s nn s s s e ms s s e nns s rnnnsssnnnnnnns 66
3.9 MAIN FREQUENCY REFERENCE..........coiti it irrcecr s rren s s e e e e enmna e 68
3.10 MEMOBUS/MODBUS TERMINATION........ccoiittriirreeirirrenrrreesss e rensss e srnnsnnens 69
3.11 BRAKING RESISTOR.....cceuiiitiiiieiiireisrees s s rras s rsnss s s snssssrmssssenssssennsssennssnes 70
3.12 WIRING CHECKLIST.....coe i iiiieeciiirriencs s s reess s s s ssnss s s s sssnss s s ssnnsss s s s s nnssssssnnnssssnnes 72
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3.1 Section Safety

A DANGER

Electrical Shock Hazard
Do not connect or disconnect wiring while the power is on.
Failure to comply will result in death or serious injury.

A WARNING

Electrical Shock Hazard
Do not operate equipment with covers removed.

Failure to comply could result in death or serious injury.

The diagrams in this section may show drives without covers or safety shields to show details. Be sure to reinstall covers
or shields before operating the drives and run the drives according to the instructions described in this manual.

Always ground the motor-side grounding terminal.

Improper equipment grounding could result in death or serious injury by contacting the motor case.

Do not perform work on the drive while wearing loose clothing, jewelry or without eye protection.
Failure to comply could result in death or serious injury.

Remove all metal objects such as watches and rings, secure loose clothing, and wear eye protection before beginning
work on the drive.

Do not remove covers or touch circuit boards while the power is on.
Failure to comply could result in death or serious injury.

Do not allow unqualified personnel to perform work on the drive.
Failure to comply could result in death or serious injury.

Installation, maintenance, inspection, and servicing must be performed only by authorized personnel familiar with
installation, adjustment, and maintenance of AC drives.

Do not touch any terminals before the capacitors have fully discharged.
Failure to comply could result in death or serious injury.
Before wiring terminals, disconnect all power to the equipment. The internal capacitor remains charged even after the
power supply is turned off. The charge indicator LED will extinguish when the DC bus voltage is below 50 Vdec. To
prevent electric shock, wait at least five minutes after all indicators are off and measure the DC bus voltage level to
confirm safe level.

Fire Hazard
Tighten all terminal screws to the specified tightening torque.
Loose electrical connections could result in death or serious injury by fire due to overheating of electrical connections.
Do not use improper combustible materials.
Failure to comply could result in death or serious injury by fire.
Attach the drive to metal or other noncombustible material.
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.
Always use a thermal overload relay or an over-temperature contact when using a braking resistor.
Failure to comply could result in death or serious injury by fire.

Power to the drive should be interrupted when the relay is triggered.

46 YASKAWA ELECTRIC SIEP C710606 19D YASKAWA AC Drive - V1000 Technical Manual



3.1 Section Safety

NOTICE

Observe proper electrostatic discharge procedures (ESD) when handling the drive and circuit boards.

Failure to comply may result in ESD damage to the drive circuitry.

Never connect or disconnect the motor from the drive while the drive is outputting voltage.

Improper equipment sequencing could result in damage to the drive.

Do not use unshielded cable for control wiring.

Failure to comply may cause electrical interference resulting in poor system performance. Use shielded, twisted-pair
wires and ground the shield to the ground terminal of the drive.

Check all the wiring to ensure that all connections are correct after installing the drive and connecting any other
devices.

Failure to comply could result in damage to the drive.

Do not modify the drive circuitry.

Failure to comply could result in damage to the drive and will void warranty.

Yaskawa is not responsible for any modification of the product made by the user. This product must not be modified.
Route motor leads U/T1, V/T2, and W/T3 separate from other leads to reduce possible interference-related
issues.

Failure to comply may result in abnormal operation of drive and nearby equipment.
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3.2 Standard Connection Diagram

Connect the drive and peripheral devices as shown in Figure 3.1. It is possible to run the drive via the digital operator
without connecting digital I/O wiring. This section does not discuss drive operation; Refer to Start-Up Programming &
Operation on page 73 for instructions on operating the drive.

NOTICE: Inadequate branch short circuit protection could result in damage to the drive. Install adequate branch circuit short circuit

protection per applicable codes. The drive is suitable for circuits capable of delivering not more than 30,000 RMS symmetrical amperes,
240 Vac maximum (200 V Class) and 480 Vac maximum (400 V Class).

NOTICE: When the wiring distance is greater than 100 meters, pay special attention to the motor insulation voltage or use a drive duty
motor. Failure to comply could lead to motor insulation breakdown.

NOTICE: Correctly set Sink/Source jumper S3 for internal power supply. Failure to comply may result in damage to the drive. Refer
to I/0 Connections on page 66 for details.

NOTICE: Do not connect AC control circuit ground to drive enclosure. Improper drive grounding can cause control circuit malfunction.
NOTICE: The minimum load for the multi-function relay output MA-MB-MC is 10 mA. If a circuit requires less than 10 mA (reference

value), connect it to a photocoupler output (P1, P2, PC). Improper application of peripheral devices could result in damage to the
photocoupler output of the drive.
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3.2 Standard Connection Diag_jram

Terminals +1, +2, —, B1, and B2 DC reactor <2>
are for connecting options. (option) <1 S
Never connect power supply B Thermal relay

lines to these terminals. < YN N (Opﬁoq)ﬁ gp?tlftl)mg) resistor Motor
For single ph 200V 2MceB iJumper i - c£}/l\ FU
or single phase MLy % r1
power supply, use +2 M - B1 B2
R/L1 and S/L2. Eaiimad
Y t1
i V1000
1MCCB MC RIL1
Three phase R/ILT== -~ > ] Um1®
power supply I ! Main circuit
200 10 240V /24— S/L2 VT2
I ! T/IL3 . .
T3 —e-m P . Control circuit W/T30
[Tt i <4> @
[ 'y Forward run/stop{ i | S1i @
'|2MCCB THRX OFF ON C ] — S B A
) o . i ! round ~
! > ' ||Reverse runistop! 1) S2 &M 10 Q2 or less (400 V class)
I MC ] ! | ! n 1 [ Option card 100 Q or less (200 V class)
| oo THRX ! |External fault 1 1] S3] _ ﬂj{W connector
! o ' ! ! —H - i Digital output
! Thermal relay for 1| Fault reset D S41 %iz DIP switch S1 Igital outpu
! motor cooling fan ! : Multi-step o ; 3 :’{k Vv | 250 Vac, 10 mAto 1A
| TRX | 1|speed 1 D | 30 Vdc, 10 mAto 1A
X et 1 g a1 1] o5 U (default setting)
Ut [mainfaux switch | |
! MC ! - i -
} TRXW: : Multi-step Ly :
I 1| speed 2 1 1] S6, =N
e S v M T - Fault
©® Faultrelayy__________ }_l___,, +24V 8mA !
P! | -
Digital inputs L , Digital output
(default setting) P 24V I 51048 Vdo
I } <5> ____TI . 2 to 50 mA
D 1Sink ]! | (default setting)
! DIP ; ‘ .
1 '|sc switch S3 @guﬁrcﬁﬂj/ P
) During Run

v
v

Shield ground

b (photocoupler 1)
terminal

Pulse train input

1
I
I
I
P2 Frequency agree i
I
I
|
I

NE (photocoupler 2)

! RP | >

: (max. 32 kHz) | - PC Photocoupler

| 4y Setting power supply N T - output common

' +10.5 max. 20 mA | v I ~

. A : ! MP | Pulse train output <6> \
Main speed | 0to+10V (20kQ) | ' 0 to 32 kHz -
frequency | A2 0to+10V (20kQ) | ! AM Analog monitor '
reference. —+ 0/4 t0 20 mA (250 Q) | | - - f---+ output |
Mult|-funct|obr; . AC ' : 0to+10Vde |

|
programmable| v J .\ \%ﬁc ,,,,,, T (2mA) !

_________ . ll IDIP ~f- 1! resistor Comm. \: Monitor
,” N | . ' | connector output
: Safety switch <7>‘| : ;;\gltch L] E; 11200, 1/2RV.,\.I o~ : g’
I I I\
Safe Disable ! A2 | i |
Input | 1 : [ t M :
| 1 \
| o | Py ! MEMOBUS/
| "
! He ! b LT | | — Modbus comm.
\ Py ‘ ) RS-485/422

—— shielded line :\glp: twisted-pair shielded line

© main circuit terminal o control terminal

1 g
] V
i Cable shield ground @ ®.

Figure 3.1 Drive Standard Connection Diagram

<1> Remove the jumper when installing an optional DC reactor.

<2> The MC on the input side of the main circuit should open when the thermal relay is triggered.

<3> Self-cooled motors do not require separate cooling fan motor wiring.

<4> Connected using sequence input signal (S1 to S6) from NPN transistor; Default: sink mode (0 V com).

<5> Use only a+24 V internal power supply in sinking mode; the source mode requires an external power supply Refer
to I/0 Connections on page 66.

<6> Monitor outputs work with devices such as analog frequency meters, ammeters, voltmeters and wattmeters; they
are not intended for use as a feedback-type of signal.

<7> Disconnect the wire jumper between HC, H1, and H2 when utilizing the safety input. Refer to Wiring Procedure
on page 64 for details on removing the jumper. The wire length for the Safe Disable input should not exceed 30
m.

YASKAWA ELECTRIC SIEP C710606 19D YASKAWA AC Drive - V1000 Technical Manual 49

n Electrical Installation



3.2 Standard Connection Diag_jram

<8> Note that if the drive is set to trigger a fault output whenever the fault restart function is activated (L5-02 = 1), then
a sequence to interrupt power when a fault occurs will result in shutting off the power to the drive as the drive
attempts to restart itself. The default setting for L5-02 is 0 (fault output active during restart attempt).

WARNING! Sudden Movement Hazard. Do not close the wiring for the control circuit unless the multifunction input terminal parameter

is properly set (S5 for 3-Wire; H1-05 = “0”). Improper sequencing of run/stop circuitry could result in death or serious injury from moving
equipment.

WARNING! Sudden Movement Hazard. Ensure start/stop and safety circuits are wired properly and in the correct state before energizing
the drive. Failure to comply could result in death or serious injury from moving equipment. When programmed for 3-Wire control, a
momentary closure on terminal S1 may cause the drive to start.

WARNING! When 3-Wire sequence is used, set the drive to 3-Wire sequence before wiring the control terminals and ensure parameter
b1-17 is set to 0 (drive does not accept a run command at power up (default). If the drive is wired for 3-Wire sequence but set up for 2-
Wire sequence (default) and if parameter b1-17 is set to 1 (drive accepts a Run command at power up), the motor will rotate in reverse
direction at power up of the drive and may cause injury.

WARNING! When the application preset function is executed (or A1-06 is set to any value other than 0) the drive I/O terminal functions
change. This may cause unexpected operation and potential damage to equipment or injury.

Figure 3.2 illustrates an example of a 3-Wire sequence.

Drive

Stop relay (N.C.) Run relay (N.O.)
AR S1

- Run command (run on momentary close)

Stop command (stop on momentary open)

Forward/reverse command
(multi-function input: H1-05 = 0)

SC

Sequence input common

Figure 3.2 3-Wire Sequence
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3.3 Main Circuit Connection Diagram

Refer to diagrams in this section for the Main Circuit wiring connections. Connections may vary based on drive capacity.

The main circuit DC power supply powers the control circuit.
NOTICE: Do not use the negative DC bus terminal “-” as a ground terminal. This terminal is at high voltage DC potential. Improper
wiring connections could result in damage to the drive.

€ Single-Phase 200 V Class Models BA0001 to BA0018

DC reactor
(option) Braking Resistor

Jumper o 1! Unit (option)
-0—0—

. +2 +1 B1 B2 |
|

) |
RL1  Pive yry @

Q \ VIT2 © @
S/L2 W/T3©

Single-phase
Vana% @ - \

200 Vac .
o® J

Figure 3.3 Connecting Single-Phase Main Circuit Terminals

NOTICE: Do not connect T/L3 terminal when using single-phase power supply input. Incorrect wiring may damage the drive.

@ Three-Phase 200 V Class Models 2A0001 to 2A0069
Three-Phase 400 V Class Models 4A0001 to 4A0038

DC reactor Braking
(option) Resistor Unit
T (option)
! I

Jumper aaaa)
I = S S

| 2 ¥1 B1 B2 |

RIL1  Drive U/
@ & SIL2 VT2 & @
& TIL3 WIT3 @

Three phase 200 Vacé o |

(400 Vac)
Tf(‘? S |

Figure 3.4 Connecting Three-Phase Main Circuit Terminals
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3.4 Terminal Block Configuration

The figures in this section provide illustrations of the main circuit terminal block configurations of the different drive sizes.

Models: CIMR-VOIBA0001, 0002, 0003 Models: CIMR-VCIBA0006, 0010, 0012
CIMR-VJ2A0001, 0002, 0004, 0006 CIMR-V[J2A0010, 0012, 0020

CIMR-V[14A0001, 0002, 0004, 0005
0007, 0009, 0011

RILY (62 (T3 |(+1 @I@l@
F=o0aa

200005

ol Lol |
@

\h—

Models: CIMR-VC12A0030, 0040
CIMR-V[I4A0018, 0023 Model: CIMR-VC12A0069

leoe[E[EHe® /

Models: CIMR-V[J2A0056

CIMR-V[J4A0031, 0038
Model: CIMR-VCIBA0018 _n_u_;
‘ |(@ &) %

|@| SiL2 @@ +2 [ 81)[( B2 J|(Lrr1){(vrr2 @ RILIH HSIL2H HTIL3 I @ﬁ >
- =

o
it

Voo SKHKM® /

Figure 3.5 Main Circuit Terminal Block Configurations
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3.5 Protective Covers

Follow the procedure below to remove the protective covers before wiring the drive and to reattach the covers after wiring
is complete.

€ IP20/Open-Chassis Front and Bottom Cover Removal and Installation

B Removing the Protective Covers
1. Loosen the screw that locks the front cover in place to remove.

Figure 3.6 Remove the Front Cover on an IP20/Open-Chassis Drive

2. Apply pressure to the tabs on each side of the terminal cover. Pull the terminal cover away from the drive while
pushing in on the tabs to pull the cover free.

Figure 3.7 Remove the Terminal Cover on an IP20/Open-Chassis Drive

B Reattaching the Protective Covers

Properly connect all wiring and route power wiring away from control signal wiring. Reattach all protective covers when
wiring is complete. Apply only a small amount of pressure to lock the cover back into place.

Figure 3.8 Reattach the Protective Covers on an IP20/Open-Chassis Drive

€ IP20/NEMA Type 1 Front and Bottom Cover Removal and Installation

B Removing the Protective Covers on an IP20/NEMA 1, UL Type 1 Design

1. Loosen the screw on the front cover to remove the front cover.

Figure 3.9 Remove the Front Cover on an IP20/NEMA 1, UL Type 1 Drive

2. Loosen the screw on the terminal cover to remove the terminal cover and expose the conduit bracket.
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3

A - Conduit bracket B — Terminal cover
Figure 3.10 Remove the Terminal Cover on an IP20/NEMA 1, UL Type 1 Drive

3. Loosen two screws attaching the conduit bracket to remove.

A —Conduit bracket
Figure 3.11 Remove the Conduit Bracket on an IP20/NEMA 1, UL Type 1 Drive

B Reattaching the Protective Covers

Pass power wiring and control signal wiring through the exit holes on the bottom of the conduit bracket of the drive. Place
power wiring and control signal wiring in separate conduits. Properly connect all wiring after installing the drive and
connecting other devices. Reattach all protective covers when wiring is complete.

A —Pass power wiring and control signal wiring through different exit holes at the
bottom of the drive.

Figure 3.12 Reattach the Protective Covers and Conduit Bracket on an IP20/NEMA 1, UL Type 1 Drive
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€ IP20/NEMA Type 1 Top Cover Removal and Installation

To improve the ambient temperature rating of a NEMA Type 1 drive from 40 °C to 50 °C or to mount NEMA Type 1
drives side-by-side, the top cover can be removed. Remove the top cover and set L8-35 to “2”.

Refer to Temperature Derating on page 331 for details.
Note: Removing the top cover of a NEMA Type 1 drive converts the drive to an IP20/Open-Chassis rating, and the drive will no longer have
a NEMA Type 1 rating.

B Removing the Top Cover
Insert the blade of a straight-edge screwdriver into the opening of the top cover. Gently lift up on the front cover as indicated
by the arrow in Figure 3.13 to remove it from the drive.

Figure 3.13 Removing the Top Cover

B Reattaching the Top Cover

Align the connection tabs on the underside of the top cover with the connection tabs on the drive. Pinch in on the top cover

to click the cover into place on the drive.

Figure 3.14 Reattaching the Top Cover
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3.6 Main Circuit Wiring

This section describes the functions, specifications, and procedures required to safely and properly wire the main circuit
of the drive.

NOTICE: Do not solder the ends of wire connections to the drive. Soldered wiring connections can loosen over time. Improper wiring
practices could result in drive malfunction due to loose terminal connections.

€ Main Circuit Terminal Functions

Table 3.1 Main Circuit Terminal Functions

Terminal Type Function Reference
R/LI Main circuit power Connects line power to the drive.
S/L2 . p Drives with single-phase 200 V input power use terminals R/L1 and S/L2 only. 51
supply input Do NOT use T/L3
T/L3 0 use .
U/T1
V/T2 Drive output Connects to the motor. 59
W/T3
Bl . . . . . . . . Lo
™) Braking resistor Available for connecting a braking resistor or the braking resistor unit option. 70
ol DC reactor connection These terminals are shorted at shipment. Remove the shorting bar between @1 314
@2 and ©2 when connecting a DC reactor to this terminal.
o1 . i
= DC power supply input |For connecting a DC power supply. -
& . .
(2 terminals) Ground Grounding Terminal 60

€ Wire Gauges and Tightening Torques
Select the appropriate wires and crimp terminals from Table 3.2 through Table 3.4.

Note: 1. Wire gauge recommendations based on drive continuous current ratings using 75 °C 600 Vac vinyl-sheathed wire assuming ambient
temperature within 30 °C and wiring distance shorter than 100 m.

2. Terminals ®1, ®2, ©, B1 and B2 are for connecting optional devices such as a braking resistor. Do not connect other non-specified
devices to these terminals.

* Consider the amount of voltage drop when selecting wire gauges. Increase the wire gauge when the voltage drop is
greater than 2% of motor rated voltage. Ensure the wire gauge is suitable for the terminal block. Use the following
formula to calculate the amount of voltage drop:

* Line drop voltage (V) = v3 x wire resistance (€/km) x wire length (m) x current (A) x 1073
* Refer to instruction manual TOBP C720600 00 for braking unit or braking resistor unit wire gauges.
Refer to UL Standards Compliance on page 447 for information on UL compliance.

B Single-Phase 200 V Class
Table 3.2 Wire Gauge and Torque Specifications

. Recomm. . Tightening
Drive Terminal Gauge Wire Raznge Screw Size Torque
Model 2 mm :

mm Nem (lb.in.)
R/L1, S/L2, T/L3 2.5 0.75t0 2.5
T1, V/IT2, W/T 2. 7510 2.
BA00OI U/T1, V/T2, W/T3 5 0.75t0 2.5 0510 L0
BA0002 o, ®l, ®2 - 0.75t02.5 M3.5 cto
BA0003 (7.1t0 8.9)
B1, B2 - 0.75t0 2.5
D 25 0.75102.5
R/L1, S/L2, T/L3 2.5 25t06
U/T1, V/T2, W/T3 2.5 25106
12t0 1.5
o, &1, 82 - 25t06
BA0006 o M4 (10610 13.3)
B1, B2 - 25t06
) 2.5 2.5t06
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Drive . Recomm. Wire Range . Tightening
Terminal Gauge Screw Size Torque
Model 2 mm? )
mm Nem (Ib.in.)
R/L1, S/L2, T/L3 25 25106
U/TI1, V/T2, W/T3 2.5 25106
1.2to 1.5
e, 81,82 - 25106
BA0010 , @1, 0 M4 (10.6 to 13.3)
B1, B2 - 25106
&) 25 25106
R/LI, S/L2, T/L3 4 25106
U/TI1, V/T2, W/T3 25 25106
1.2t0 1.5
o, 81,82 - 25106
BA0012 , o1, 0 M4 (10.6 to 13.3)
B1, B2 - 25t06
(@) 4 2.5t06
R/LI, S/L2, T/L3 6 41010
U/T1, V/T2, W/T3 2.5 41010 231025
_ 20.4 to 22.1
BAGOIS o, 8l, ®2 41010 M5 ( )
B1, B2 - 41010
2t02.5
S 6 41010 (17.7 t0 22.1)
B Three-Phase 200 V Class
Table 3.3 Wire Gauge and Torque Specifications
. Recomm. . Tightening
L Terminal Gauge Lol L) LG Screw Size Torque
Model 2 mm? )
mm Nem (Ib.in.)
R/L1, S/L2, T/L3 25 0.75 t0 2.5
2A0001 U/T1, V/T2, W/T3 2.5 0.75 t0 2.5
2A0002 0.8t0 1.0
e, 81, 82 - 0.75t0 2.5
2A0004 O 0 M3.5 (7.1 10 8.9)
2A0006 B1, B2 - 0.75 t0 2.5
D 25 0.75 10 2.5
R/L1, S/L2, T/L3 2.5 25106
U/TI1, V/T2, W/T3 2.5 25t06
1.2t0 1.5
o, 81,82 - 25t06
2A0010 , o1, o M4 (106 t0 13.3)
B1, B2 - 25106
D 25 25106
R/L1, S/L2, T/L3 2.5 25106
U/TI1, V/T2, W/T3 25 25t06
1.2t0 1.5
o, ®l, 82 - 25t06
2A0012 , o1, ° M4 (10.6 to 13.3)
B1, B2 - 25106
D 2.5 25t06
R/L1, S/L2, T/L3 4 25t06
U/T1, V/T2, W/T3 2.5 25106
12t01.5
e, ®1, 82 - 25t06
2A0020 o M4 (106 t0 13.3)
B1, B2 - 25106
@ 4 25t06
R/L1, S/L2, T/L3 6 41016
U/T1, V/T2, W/T3 6 41016 M4 211023
_ 18.6 10 20.4
A0030 o, 81, ®2 41016 ( )
B1, B2 - 4106
21t02.5
&) 6 61016 M5 (17710 22.1)
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s . Recomm. Wire Range ) Tightening
Terminal Gauge Screw Size Torque
Model 2 mm? :
mm Nem (lb.in.)
R/L1, S/L2, T/L3 10 61016
U/TI, V/T2, W/T3 10 61016 e 2110223
- 18.6 t0 20.4
2A0040 ©, 1, 82 61016 ( )
B1, B2 — 4106
2t02.5
) 10 6to 16 M5 (7.7 t0 22.1)
R/L1, S/L2, T/L3 16 16 t0 25
54106.0
U/TI, V/T2, W/T3 16 16 to 25 Mé (47.8 10 53.1)
e, ®l, 82 - 16 to 25
2A0056
2.7103.0
Bl B2 - 6to 10 M3 (23.9 0 26.6)
54106.0
(@) 16 10 to 25 M6 @78 1053.1)
R/L1, S/L2, T/L3 25 10 to 25
99to 11
U/T1, V/T2, W/T3 16 10 to 25 M8 (87.6 10 97.4)
e, ®l, 82 - 10 to 25
2A0069
2.7103.0
BI, B2 - 10t0 16 M3 (23.9 t0 26.6)
54106.0
@) 16 10 to 25 M6 (@78 10 53.1)

B Three-Phase 400 V Class

Table 3.4 Wire Gauge and Torque Specifications

. Recomm. . Tightening
Drive Terminal Gauge Wire Raznge Screw Size Torque
Model 2 mm -

mm Nem (lb.in.)
R/L1, S/L2, T/L3 25 25106
4A0001 U/T1, V/T2, W/T3 25 25106 s
4A0002 o, ®l, 2 - 2.5t06 M4 =101
40004 (10.6 to 13.3)
B1,B2 - 25106
&) 2.5 25106
R/L1, S/L2, T/L3 25 25106
4A0005 U/T1, V/T2, W/T3 25 25106 s
4A0007 e, ®l, ®2 - 25106 M4 <o
470009 (10.6 to 13.3)
Bl1, B2 - 25106
&) 2.5 25106
R/L1, S/L2, T/L3 25 25106
U/T1, V/T2, W/T3 25 25106
1.2to 1.5
e, ®l, ®2 - 25106
4A0011 , @1, o M4 (106 t0 13.3)
B1,B2 - 25106
@) 25 25106
R/L1, S/L2, T/L3 25 2.5t0 16
U/T1, V/T2, W/T3 25 251016 e 211023
- 18.6 t0 20.4
4A001S o, 8l, ®2 2.5t0 16 ( )
B1,B2 - 4106
2t02.5
D 2.5 25t016 M5 (177 10 22.1)
R/L1, S/L2, T/L3 4 41016
U/T1, V/T2, W/T3 4 41016 e 211023
_ (18.6 t0 20.4)
e o, ®l, ®2 41016
B1,B2 - 25106
2t02.5
S 4 4tol6 M5 (17.7 10 22.1)
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Drive . Recomm. Wire Range . Tightening
Terminal Gauge Screw Size Torque
Model 2 mm? y
mm Nem (Ib.in.)
R/L1, S/L2, T/L3 6 6to 16
3.6t04.0
U/T1, V/T2, W/T3 6 6to 16 (31.8 t0 35.4)
e, ®l, ®2 - 61016 M5
4A0031
2.7t03.0
BI, B2 - 61010 (239 10 26.6)
5.4106.0
&) 6 61016 M6 (@78 10 53.1)
R/L1, S/L2, T/L3 10 6to 16
3.6t04.0
U/T1, V/T2, W/T3 6 6to 16 (31.8 t0 35.4)
e, 81, 2 - 61016 M5
4A0038
Bl, B2 - 6o 10 2.7103.0
(23.9 10 26.6)
5.410 6.0
= 10 61016 M6 (47810 53.1)

€ Main Circuit Terminal Power Supply and Motor Wiring

This section outlines the various steps, precautions, and checkpoints for wiring the main circuit terminals and motor

terminals.

NOTICE: When connecting the motor to the drive output terminals U/T1, V/T2, and W/T3, the phase order for the drive and motor should
match. Failure to comply with proper wiring practices may cause the motor to run in reverse if the phase order is backward.

NOTICE: Do not connect phase-advancing capacitors or LC/RC noise filters to the output circuits. Improper application of noise filters

could result in damage to the drive.

NOTICE: Do not connect the AC power line to the output motor terminals of the drive. Failure to comply could result in death or serious
injury by fire as a result of drive damage from line voltage application to output terminals.

B Cable Length Between Drive and Motor

When the cable length between the drive and the motor is too long (especially at low frequency output), note that the cable

voltage drop may cause reduced motor torque. Drive output current will increase as the leakage current from the cable
increases. An increase in leakage current may trigger an overcurrent situation and weaken the accuracy of the current

detection.

Adjust the drive carrier frequency according to the following table. If the motor wiring distance exceeds 100 m because

of the system configuration, reduce the ground currents. Refer to C6-02: Carrier Frequency Selection on page 148

Refer to Table 3.5 to set the carrier frequency to an appropriate level.

Table 3.5 Cable Length Between Drive and Motor

Cable Length

50 m or less

100 m or less

Greater than 100 m

Carrier Frequency

15 kHz or less

5 kHz or less

2 kHz or less

Note:

When setting carrier frequency, calculate the cable length as the total distance of wiring to all connected motors when running multiple

motors from a single drive.
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B Ground Wiring

Follow the precautions to wire the ground for one drive or a series of drives.

WARNING! Electrical Shock Hazard. Always use a ground wire that complies with technical standards on electrical equipment and
minimize the length of the ground wire. Improper equipment grounding may cause dangerous electrical potentials on equipment chassis,
which could result in death or serious injury.

WARNING! Electrical Shock Hazard. Be sure to ground the drive ground terminal. Improper equipment grounding could result in death
or serious injury by contacting ungrounded electrical equipment.

NOTICE: Do not share the ground wire with other devices such as welding machines or large-current electrical equipment. Improper
equipment grounding could result in drive or equipment malfunction due to electrical interference.

NOTICE: When using more than one drive, ground multiple drives according to instructions. Improper equipment grounding could result
in abnormal operation of drive or equipment.

Refer to Figure 3.15 when using multiple drives. Do not loop the ground wire.

A —Correct B - Incorrect
Figure 3.15 Multiple Drive Wiring

B Wiring the Main Circuit Terminal

WARNING! Electrical Shock Hazard. Shut off the power supply to the drive before wiring the main circuit terminals. Failure to comply
may result in death or serious injury.

Note: A cover placed over the DC Bus and braking circuit terminals prior to shipment helps prevent miswiring. Cut away covers as needed
for terminals with a needle-nose pliers.

A —Protective Cover to Prevent Miswiring

Note: The ground terminal screw on IP20/NEMA Type 1 holds the protective cover in place.

Main Circuit Connection Diagram
Refer to section 3.3 Main Circuit Connection Diagram on page 51 for drive main power circuit connections.

WARNING! Fire Hazard. The braking resistor connection terminals are B1 and B2. Do not connect braking resistors to any other
terminals. Improper wiring connections could cause the braking resistor to overheat and cause death or serious injury by fire. Failure
to comply may result in damage to the braking circuit or drive.
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3.7 Control Circuit Wiring

NOTICE: Do not solder the ends of wire connections to the drive. Soldered wire connections can loosen over time. Improper wiring
practices could result in drive malfunction due to loose terminal connections.

Pulse train input

(max. 32 kHz)

o V1000
_____________ Control circuit
4 \
I ]
| Forward run/stop/ "1 @
] [l
I |
1| Reverse run/stop : S2i M
: [ | - | Option card
! | External fault ;1] s3 o ﬂ:ﬂ{_ connector
! P sa u”ﬂ ~ DIPswitchS1 | Digital output
Fault reset | S4 - switch S igital outpu
| TMulti-ste S - gl MY 1 | 250 Vac, 10mAto 1A
P [
I speed 1 [ ! - I:D] 30 Vdc, 10 mAto 1A
I T i
| main/aux switch | 14 S5, . ﬂz:l{ (default setting)
| . T T -
Multi-step ! .
! ! | -,
|| speed 2 1] s6i _ 1Y 1 -
T | S— 1
! D | +24V8mA | A !
[ 1 ) o
| R |____:_:___/ ! M8 | pout 1 Digital output
! w | ey ™ | sBa0e
Digitalinputs ! 1] «9> |- -__-7- \ 0 50 m
(default setting) | <2> ISink ! S————— -———7  (default setting)
[ DIP |
I
|| sc svitenss '_Spgrgjl_u __________________ .
1) . / P1 During Run
! Shield ground 03 :_ > (photocoupler 1) :
H -
terminal | }Z_,l{ 1
I L I
______________ - : p2 Frequency agree :
I
| |
I I
\ ]

1 (photocoupler 2)
>
AT < PC Photocoupler

Settlng power supply
+10 5 max. 20 mA

\
|
|
|
|
|
|
A1 010 +10V (20kQ) !
|
|
|
|
|

@ MP ] Pulse train output
0 to 32 kHz
Analog monitor

/
I

!

I |>ﬂ — — .+ output
| @

I

I

Main speed
frequency
reference. —1

Multi-function :

A2 0to +10 V (20 kQ)
(0)4 to 20 mA (250 Q)
0to +10 Vdc

IG

V,
Cable shield ground@_> @.
-

— - shielded line :@i twisted-pair shielded line

@® main circuit terminal O control terminal

programmable | 3 ACL | __I.(@2mA)
D et B ’ o 2 AR o __/
_—— I/I:D:II;_:_______E: ::_‘I'_er_m_ir;aao_n_ - E)c:n:n:_ | Monltor
N2k 1771 resistor connector | output
}1iswiteh | /i[]11200, 12w I
H2 1 1182, “1P [ Rl !
Safe Disable [ T T 1
Input : ! | : R- ] i / : |
N
H1 ol : s+] : : !
e , 41 MEMOBUS/
JHC ) : | : s ] ! /- :— Modbus comm.
s . - | RS-485/422
I
: I
! I
\ )

Figure 3.16 Control Circuit Connection Diagram

<1> Connected using sequence input signal (S1 to S6) from NPN transistor; Default: sink mode (0 V com)

<2> Use only the +24 V internal power supply in sinking mode; the source mode requires an external power supply. Refer
to 1/0 Connections on page 66.

€ Control Circuit Terminal Block Functions

Drive parameters determine which functions apply to the multi-function digital inputs (S1 to S6), multi-function digital
outputs (MA, MB), multi-function pulse inputs and outputs (RP, MP) and multi-function photocoupler outputs (P1, P2).
The default is called out next to each terminal in Figure 3.16.

WARNING! Sudden Movement Hazard. Always check the operation and wiring of control circuits after being wired. Operating a drive
with untested control circuits could result in death or serious injury.
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WARNING! Confirm the drive I/O signals and external sequence before starting test run. Setting parameter A1-06 may change the I/O
terminal function automatically from the factory setting. Refer to Application Selection on page 92. Failure to comply may result in
death or serious injury.

B Input Terminals

Table 3.6 Control Circuit Input Terminals

Type No. Terminal Name (Function) Function (Signal Level) Default Setting
s1 Multi-function input 1 (Closed: Forward run, Open:
Stop)
S Multi-function input 2 (Closed: Reverse run, Open: | Photocoupler
, Stop) 24 Vdc, 8 mA
Multi- S3 | Multi-function input 3 (External fault (N.O.) Note: Drive preset to sinking mode. When using source mode, set
Function - — DIP switch S3 to allow for a 24 Vdc (+10%) external power supply.
Digital Inputs S4 | Multi-function input 4 (Fault reset) Refer to Sinking/Sourcing Mode Switch on page 66.

S5 | Multi-function input 5 (Multi-step speed reference 1)

S6 | Multi-function input 6 (Multi-step speed reference 2)

SC |Multi-function input common (Control common) Sequence common
HC |Power supply for safe disable inputs +24 Vdc (max 10 mA allowed)
Safe Disable H1 |[Safe disable input 1 One or both open: Output disabled (always use both inputs)
Input Closed: Normal operation
H2 |[Safe disable input 2 Note: Disconnect wire jumper between HC, H1, and H2 when using

the safe disable input. The wire length should not exceed 30 m.

Response frequency: 0.5 to 32 kHz
(Duty Cycle: 30 to 70%)

RP | Multi-function pulse train input (frequency reference) | (High level voltage: 3.5 to 13.2 Vdc)
(Low level voltage: 0.0 to 0.8 Vdc)
(input impedance: 3 kQ)

Main +V | Analog input power supply +10.5 Vdc (max allowable current 20 mA)
Ereef?rl:ggg Al |Multi-function analog input 1 (frequency reference) |Input voltage 0 to +10 Vdc (20 kQ) resolution 1/1000

Input Input voltage or input current (Selected by DIP switch S1 and
H3-09) 0 to +10 Vdc (20 kQ),

A2 |Multi-function analog input 2 (frequency reference) |Resolution: 1/1000

4 to 20 mA (250 Q) or 0 to 20 mA (250 Q),

Resolution: 1/500

AC |Frequency reference common 0 Vde

B Output Terminals
Table 3.7 Control Circuit Output Terminals

Type No. Terminal Name (Function) Function (Signal Level) Default Setting
MA |N.O. (fault) .
. . . Digital output
1(\)4;1;5 unction Digital - My utput (fault) 30 Vde, 10 mA to 1 A; 250 Vac, 10mA to 1 A

MC |Digital output common Minimum load: 5 Vdc, 10 mA (reference value)

P1 |Photocoupler output 1 (During run)

Multi-Function

Photocoupler Output P2 [Photocoupler output 2 (Frequency agree) Photocoupler output 48 Vdc, 2 to 50 mA <>
PC |Photocoupler output common
MP |Pulse train output (Output frequency) 32 kHz (max) <> <>

Monitor Output AM | Analog monitor output 0to 10 Vdc (2 mA or less) Resolution: 1/1000
AC [Monitor common oV

<1> Do not assign functions to digital relay outputs that involve frequent switching. This may shorten relay performance life. Switching life is
estimated at 200,000 times (assumes 1 A, resistive load).

<2> Connect a suppression diode as shown in Figure 3.17 when driving a reactive load such as a relay coil. Ensure the diode rating is greater than
the circuit voltage.

<3> When set for sourcing. +5 V/1.5 kQ or higher, +8 V/3.5 kQ or higher, +10 V/10 kQ or higher.
<4> When set for sinking, the external power supply should be +12 Vdc, £5% with 16 mA or less.

A — External power, 48 V max. C-Coil
B — Suppression diode D -50 mA or less

Figure 3.17 Connecting a Suppression Diode
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B Serial Communication Terminals
Table 3.8 Control Circuit Terminals: Serial Communications

Type No. Signal Name Function (Signal Level)
R+ |Communications input (+) RS-485/422
R- Communications input (-) MEMOBUS/
P MEMOBUS/Modbus communication: Use a | Modbus
MEMOBUS/_ Modbus S+ Communications output (+) RS-485 or RS-422 cable to connect the drive. | communication
Communication — protocol 115.2 kbps
S- Communications output (-) (max.)
IG Shield ground ov
€ Terminal Configuration
\
RtR-S+$-16
{ | N | | N | |
P1P2PCATA2VHACAMACMP
{ N | N | N | N N | N | |
S15253545556 SCHCH1 H2RP] [MA MB_NC
{ N | N | Y| N | Y | Y | N O | O gl gl d
/

B Wire Size

Figure 3.18 Removable Control Circuit Terminal Block

Select the appropriate wires and crimp terminals from Table 3.9. Crimp a ferrule to signal wiring to improve wiring
simplicity and reliability.

Table 3.9 Wire Size Specifications (Same for All Models)

Bare Wire Terminal

Ferrule-Type Terminal

Terminal Applicable wire size Recomm. mm?2 Appllcalr)r:(ran\;wre Siz€ | Recomm. mm? Wire Tvoe
mm? (AWG) (AWG) (AWG) (AWG) yp
S1-S6, SC, RP, +V, Al, |Stranded wire:
A2, AC, HC, H1, H2, [0.2t01.0 . .
P1, P2, PC, MP, AM, |(24 to 16) 0.75 (18) (2'2245 tg’z%? 0.5 (20) Shiclded Line,
AC, S+, S-, R+, R-, IG, |Solid wire: 0.2 to 1.5 :
MA, MB, MC (24 to 16)

B Ferrule-Type Wire Terminations

Crimp a ferrule to signal wiring to improve wiring simplicity and reliability. Use CRIMPFOX 6, a crimping tool
manufactured by PHOENIX CONTACT.

d1

e

£
€

d2

Figure 3.19 Ferrule Dimensions

Table 3.10 Ferrule Terminal Types and Sizes

Size mm? (AWG) Type L (mm) d1 (mm) d2 (mm) Manufacturer
0.25 (24) Al 0.25-8YE 12.5 0.8 1.8
0.34 (22) Al 0.34-8TQ 10.5 0.8 1.8 PHOENIX CONTACT
0.5 (20) Al Fpbor 14 1.1 25
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3.7 Control Circuit Wiring

€ Wiring Procedure

This section describes the proper procedures and preparations for wiring the control terminals.

WARNING! Electrical Shock Hazard. Do not remove covers or touch the circuit boards while the power is on. Failure to comply could
result in death or serious injury.

NOTICE: Separate control circuit wiring from main circuit wiring (terminals R/L1, S/L2, T/L3, B1, B2, U/T1, /T2, W/T3, -, +1, +2) and
other high-power lines. Improper wiring practices could result in drive malfunction due to electrical interference.

NOTICE: Separate wiring for digital output terminals MA, MB and MC from wiring to other control circuit lines. Improper wiring practices
could result in drive or equipment malfunction or nuisance trips.

NOTICE: Use a class 2 power supply (UL standard) when connecting to the control terminals. Improper application of peripheral devices
could result in drive performance degradation due to improper power supply.

NOTICE: Insulate shields with tape or shrink tubing to prevent contact with other signal lines and equipment. Improper wiring practices
could result in drive or equipment malfunction due to short circuit.

NOTICE: Connect the shield of shielded cable to the appropriate ground terminal. Improper equipment grounding could result in drive
or equipment malfunction or nuisance trips.

Prepare the wire ends to connect them to the terminal board as shown in Figure 3.20. Use ferrules or solid wires; the
stripping length for solid wires is 8 mm.

NOTICE: Do not tighten screws beyond the specified tightening torque. Failure to comply may damage the terminal block.

NOTICE: Use shielded twisted-pair cables as indicated to prevent operating faults. Improper wiring practices could result in drive or
equipment malfunction due to electrical interference.

Connect control wires as shown in the following figure:

Push wire end
into terminal

Control Wires

Figure 3.20 Connecting Wires to the Control Terminals

To disconnect control wires from the terminals use the procedure described in the following figure. Grasp the wire where
it enters the terminal with a pair of pliers, then use a slotted—tip screwdriver to release the terminal and pull the wire out.
If it fits tightly, i.e., if ferrules are used, turn the wire 45 degrees and gently remove it. Use this procedure to remove the
wire jumper between terminals HC, H1, and H2 that is installed at shipping.

Push down to open
the terminal

Turn the wire ~ 45°
and pull it out of the
terminal.

et

Use a screwdriver with a blade
width of max 2.5 mm and a
thickness of max 0.4 mm

45°

Control Wires .
Terminal Board

Figure 3.21 Removing Wires from the Terminal Board
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A - Drive side D - Control device side
B — Connect shield to ground terminal E - Shield sheath (Insulate with tape)
of drive. F — Shield

C —Insulation
Figure 3.22 Preparing the Ends of Shielded Cables

When setting the frequency by analog reference from an external potentiometer, use shielded twisted-pair wires and ground
the shield of twisted-pair wires to the ground terminal of the drive.

NOTICE: The analog signal lines between the drive and the operator station or peripheral equipment should not exceed 50 meters
when using an analog signal from a remote source to supply the frequency reference. Failure to comply could result in poor system
performance.

A
+—B
ORP 4———C
O+V <—D
Al ¢&——F
on2 ¢——F
A - Drive E — (A1) Main speed frequency
B - Ground terminal (shield reference 0 to +10 Vdc (20 kQ)
connection) F — (A2) Multi-function analog input
C - (RP) Pulse train (maximum 32 0 to +10 Vdc (20 kQ) or
kHz) 4 to 20 mA (250 Q)/
D - (+V) Frequency setting power 0 to 20 mA (250 Q)
source +10.5 Vdc maximum 20 mA G - Frequency setting potentiometer

Figure 3.23 Wiring the Frequency Reference to the Control Circuit Terminals (External Reference)
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3.8 1/0 Connections

€ Sinking/Sourcing Mode Switch

Set the DIP switch S3 on the front of the drive to switch the digital input terminal logic between sinking mode and sourcing
mode; the drive is preset to sinking mode.

Table 3.11 Sinking/Sourcing Mode Setting

Set Value Details
SINK Sinking Mode (0 V common): default setting
SOURCE Sourcing Mode (+24 V common)
e N
SINK

R R-$1

g SOURCE
o| [FIPZR AL v+ NG
‘IS SaSSSnRE [ - /

o =

R (82, 113 U HVASHWTS,

Figure 3.24 DIP Switch S3

B Transistor Input Signal Using 0 V Common/Sink Mode

When controlling the digital inputs by NPN transistors (0 V common/sinking mode), set the DIP switch S3 to SINK and
use the internal 24 V power supply.

SINK
Shielded cable \x Drive
N S1 X iiﬁ
Forward run/stop { o S2 "—W
i -
SOURCE 2 | Reverse run/stop —{ o »—W
£ L S3 =
S | External fault N.O. ,ﬁ Ll ”—W
= L S4 =
g Fault reset v L L
2 ™ o lss Fy=K
= . P i p
§ Multi-speed step 1 & 5 6 b—m
Multi-speed step 2 e D
D
i
o SINK
H |, 24V
L S3
i
"
H sc SOURCE
\/
oy

Figure 3.25 Sinking Mode: Sequence from NPN Transistor (0 V Common)
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B Transistor Input Signal Using +24 V Common/Source Mode

When controlling digital inputs by PNP transistors (+24 V common/sourcing mode), set the DIP switch S3 to SOURCE
and use an external 24 V power supply.

SINK
F— Shielded cable

i L

Forward run / stopg

= [
SOURCE 2 | Reverse run / stop—1, S2

§ | External fault N.O.—, s3_
External 2
power supply ifé‘ Fault rest —
24V g Multi-step speed 1————+ s5_ 1

+24V

i @

Multi-step speed 2——— 3

SOURCE

Figure 3.26 Source Mode: Sequence from PNP Transistor (+24 V Common)
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3.9 Main Frequency Reference

3.9 Main Frequency Reference

€ DIP Switch S1 Analog Input Signal Selection

The main frequency reference can either be a voltage or current signal input. For voltage signals both analog inputs, A1l
and A2, can be used, for current signals A2 must be used.

When using input A2 as a voltage input, set DIP switch S1 to “V” (left position) and program parameter H3-09 to “0” (0
to +10 Vdc with lower limit) or “1” (0 to +10 Vdc without lower limit).

To use current input at terminal A2, set the DIP switch S1 to "I" (default setting) and set parameter H3-09 = “2” or “3”
(4-20 mA or 0-20 mA). Set parameter H3-10 = “0” (frequency reference).

Note: If Terminals A1 and A2 are both set for frequency reference (H3-02 = 0 and H3-10 = 0), the addition of both input values builds the

frequency reference.

Table 3.12 Frequency Reference Configurations

Voltage Input

Current Input

Drive

+10.5V

- *+V 20 mA current
Main speed
Oto10V O A1 frequency reference

2kQ (voltage input)

Main speed
O A2 frequency reference
(current input)

common

O AC Frequency reference

or

4 to 20 mA input O A1 frequency reference

. peed
0t 20 mA input A2 frequency reference

AC Frequency reference

(AL (REV]
[oRV]) [Foum

- DIP Switch S
Il

=11

—>

Q) d
o[o/e)

Figure 3.27 DIP Switch S$1

Table 3.13 DIP Switch S1 Settings

Setting Value

Description

terminal A2 signal level selection

2:4t020 mA
3:0to 20 mA

V (left position) Voltage input (0 to 10 V)
I (right position) Current input (4 to 20 mA or 0 to 20 mA): default setting
Table 3.14 Parameter H3-09 Details
r Setting | Default
No. Parameter Name Description Range Setting
Selects the signal level for terminal A2.
Frequency ref. (current) 0: 0 to +10 V, unipolar input (with lower limit)
H3-09 q y ret. 1: 0 to +10 V, bipolar input (no lower limit) Oto3 2
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3.10 MEMOBUS/Modbus Termination

3.10 MEMOBUS/Modbus Termination

The two ends of the MEMOBUS/Modbus network line must be terminated. The drive has a built-in termination resistor
that can be enabled or disabled using DIP switch S2. If a drive is a single drive on the network or is located at the end of
a network line, set DIP switch S2 to the ON position to enable the termination resistor. Disable the termination resistor on

all slave drives that are not located at the network line end.
Table 3.15 MEMOBUS/Modbus Switch Settings

S2 Position Description

ON Internal termination resistor ON

Internal termination resistor OFF (no termination resistor); default setting

OFF

Q DIP Switch S2
OFF ON

[

+—>

%

Figure 3.28 DIP Switch S2

Note: Refer to the MEMOBUS/Modbus communications manual for details on MEMOBUS/Modbus.
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3.1 Braking Resistor

3.11 Braking Resistor

Dynamic braking (DB) helps bring the motor to a smooth and rapid stop when working with high inertia loads. Regeneration
occurs as the drive lowers the motor frequency with high inertia. When the regeneration flows back into the DC bus
capacitors, an overvoltage situation occurs. A braking resistor prevents these overvoltage faults.

NOTICE: Do not allow unqualified personnel to use the product. Failure to comply could result in damage to the drive or braking circuit.
Carefully review the braking resistor instruction manual when connecting a braking option to the drive.

Note: The braking circuit must be sized properly in order to dissipate the power required to decelerate the load in the desired time. Ensure
that the braking circuit can dissipate the energy for the set deceleration time prior to running the drive.

NOTICE: Use a thermal overload relay or over-temperature contact to interrupt input power to the drive if the braking resistor overheats.
In the event of a possible thermal overload, the relay triggers the input contactor and prevents the braking resistor from burning up.

€ Installation

WARNING! Fire Hazard. The braking resistor connection terminals are B1 and B2. Do not connect a braking resistor directly to any
other terminals. Improper wiring connections could result in death or serious injury by fire. Failure to comply may result in damage to
the braking circuit or drive.

NOTICE: Connect braking resistors to the drive as shown in the I/O wiring examples. Improperly wiring braking circuits could result in
damage to the drive or equipment.

B Installation Procedure
1. Disconnect all electrical power to the drive and wait at least five minutes before servicing the drive and any
connected components.
2. Remove drive front cover.

3. Use avoltmeter to verify that voltage is disconnected from incoming power terminals and that the DC bus no longer
holds a charge.

Thermal

relay o o q
Power L
© ©

supply MCCB

Braking resistor

THRX OFF ON  MC

Drive

'''''

Thermal relay switch for
i | external braking resistor

Fault contact
Figure 3.29 Connecting a Braking Resistor

4. Follow manufacturer instructions to connect the resistor unit to the drive using proper wire gauge according to
local electrical codes.

Power leads for the remote mount resistors generate high levels of electrical noise; group these signal leads
separately.

5. Mount the resistor unit on a noncombustible surface. Maintain minimum side and top clearances according to
resistor manufacturer instructions.

WARNING! Fire Hazard. Do not use improper combustible materials. Failure to comply could result in death or serious injury
by fire. Attach the drive or braking resistors to metal or other noncombustible material.

Reinstall drive covers and resistor covers, if provided.
Set parameter L3-04 = “0” or “3” to disable stall prevention during deceleration.
Set parameter L8-01 to “1” to enable overheat protection when using a heatsink-mounted braking resistor option.

Set L8-01 = “0” for other braking resistor types.
Set parameter L3-04 = “3” to generate the shortest possible deceleration time.

No
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Table 3.16 Braking Resistor Settings

Parameter

Settings

L8-01: Internal Dynamic Braking Resistor Protection Selection

0: Disabled. The drive will not provide overheat protection.
Supply separate means of overheat protection.
1: Enabled. Braking Resistor is protected from overheat.

L3-04: Stall Prevention During Deceleration
Note: Select either 0 or 3

0: Stall prevention disabled.

3: Stall prevention enabled with a braking resistor
Note: This setting cannot be used in OLV control for PM

motor.

8. Operate the system and verify the required deceleration rate is obtained during dynamic braking or stopping.
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3.12 Wiring Checklist

3.12 Wiring Checklist

No. Item Page

Drive, peripherals, option cards

1 Check drive model number to ensure receipt of correct model. 25

2 Check for correct braking resistors, DC reactors, noise filters, and other peripheral devices. 70

3 Check for correct option card model. 319

Installation area and physical setup

N

|Ensure area surrounding the drive complies with specifications. 36

Power supply voltage, output voltage

5 The voltage from the power supply should fall within the input voltage specification range of the drive. 161

The voltage rating for the motor should match the drive output specifications. 25

Main circuit wiring

7 Confirm proper branch circuit protection exists per National and Local codes. 48

8 | Properly wire the power supply to drive terminals R/L1, S/L2 and T/L3. 51

Properly wire the drive and motor together.
9 The motor lines and drive output terminals R/T1, V/T2 and W/T3 should match in order to produce the desired 59
phase order. If the phase order is incorrect, the drive will rotate in the opposite direction.

10 | Use 600 Vac vinyl-sheathed wire for the power supply and motor lines. 56

oo o oo oo o |Oood

11 | Use the correct wire gauges for the main circuit. Refer to Table 3.2, Table 3.3, or Table 3.4. 56

* When using comparatively long motor cable, calculate the amount of voltage drop.

Motor rated voltage (V) x 0.02 = 56

3 x voltage resistance (Q/km) x cable length (m) x motor rated current (A) x 10

 Ifthe cable between the drive and motor exceeds 50 m, adjust the carrier frequency (C6-02) accordingly. 59

12 |Properly ground the drive. 60

OO

Tightly fasten all terminal screws (control circuit terminals, grounding terminals). Refer to Table 3.2, Table 56
3.3, or Table 3.4.

Set up overload protection circuits when running multiple motors from a single drive.

13

Power supply Drive MC1  OL1

SN T
O 14 T%@

MC1 - MCn ... magnetic contactor
OL1-0OLn ...thermal relay

Note: Close MC1 through MCn before operating the drive.

If using a braking resistor or dynamic braking resistor unit, install a magnetic contactor. Properly install the 70
resistor, and ensure that overload protection shuts off the power supply.

15

16 | Verify phase advancing capacitors are NOT installed on the output side of the drive. -

Control circuit wiring

17 |Use twisted-pair cables for all drive control circuit wiring. 61
18 |Ground the shields of shielded wiring to the GND @ terminal. 64
19 50
20 |Properly wire any option cards. 319

21 Check for any other wiring mistakes.
Only use a multimeter to check wiring.

22 | Properly fasten the control circuit terminal screws in the drive. Refer to Table 3.2, Table 3.3, or Table 3.4. 56

23 | Pick up all wire clippings. -

24 | Ensure that no frayed wires on the terminal block are touching other terminals or connections. -

25  |Properly separate control circuit wiring and main circuit wiring. -

26 | Analog signal line wiring should not exceed 50 m. -

Ooooo0o ooooo |Ooa

27  |Safe Disable Input wiring should not exceed 30 m. —
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Start-Up Programming & Operation

This chapter explains the functions of the LED operator and how to program the drive for initial

operation.
4.1 SECTION SAFETY ...uiiiiieiiiirieeeiisrrrnessssrrsnnssssssrsnssssssrssassssserssnsssssessnnsssssessnnns 74
4.2 USING THE DIGITAL LED OPERATOR.......cc it rre e e resennnas 76
4.3 THE DRIVE AND PROGRAMMING MODES.........cccccoiimimmciirrreencseereennneeeeeas 80
4.4 START-UP FLOWCHARTS......ciccciiirteeirirrmesssrrnnss s ersnsssssrsnsssssssnnssssesnnssssernnns 86
4.5 POWERING UP THE DRIVE.........c e irecirtecrrrei s rres s seas s s maa s s e s s nman s 91
4.6 APPLICATION SELECTION.......cootteiiiireeieerrrenss s s nesss s s s smsss s e s enasss s s s smnnssssennas 92
4.7 AUTO-TUNING.. ..ottt irrreerr s rress s s s re s s s e s s nnss s s s s s nnsss s e ssnnssssssrnnnsssssennnnns 98
4.8 NO-LOAD OPERATION TEST RUN......iiiireirreecrrre e s s s e s e s s 104
49 TEST RUN WITH LOAD CONNECTED.......ccooteciierreeceerreence e rr e s e emnnn s 105
4.10 VERIFYING PARAMETER SETTINGS AND BACKING UP CHANGES....... 106
4.11 TEST RUN CHECKLIST ..ottt rriesrress s res s s s s smss s s mns s s emss s s mnn s s nnsssnmnas 108
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4.1 Section Safety

4.1 Section Safety

A DANGER

Electrical Shock Hazard
Do not connect or disconnect wiring while the power is on.
Failure to comply will result in death or serious injury.

A WARNING

Electrical Shock Hazard
Do not operate equipment with covers removed.

Failure to comply could result in death or serious injury.

The diagrams in this section may include drives without covers or safety shields to illustrate details. Be sure to reinstall
covers or shields before operating the drives and run the drives according to the instructions described in this manual.

Always ground the motor-side grounding terminal.

Improper equipment grounding could result in death or serious injury by contacting the motor case.
Do not touch any terminals before the capacitors have fully discharged.

Failure to comply could result in death or serious injury.

Before wiring terminals, disconnect all power to the equipment. The internal capacitor remains charged even after the
power supply is turned off. The charge indicator LED will extinguish when the DC bus voltage is below 50 Vdec. To
prevent electric shock, wait at least five minutes after all indicators are off and measure the DC bus voltage level to
confirm safe level.

Do not allow unqualified personnel to perform work on the drive.
Failure to comply could result in death or serious injury.

Installation, maintenance, inspection, and servicing must be performed only by authorized personnel familiar with
installation, adjustment and maintenance of AC drives.

Do not perform work on the drive while wearing loose clothing, jewelry or without eye protection.
Failure to comply could result in death or serious injury.

Remove all metal objects such as watches and rings, secure loose clothing, and wear eye protection before beginning
work on the drive.

Do not remove covers or touch circuit boards while the power is on.
Failure to comply could result in death or serious injury.
Fire Hazard
Tighten all terminal screws to the specified tightening torque.
Loose electrical connections could result in death or serious injury by fire due to overheating of electrical connections.
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 use improper combustible materials.
Failure to comply could result in death or serious injury by fire.

Attach the drive to metal or other noncombustible material.

74 YASKAWA ELECTRIC SIEP C710606 19D YASKAWA AC Drive - V1000 Technical Manual



4.1 Section Safety

NOTICE

Observe proper electrostatic discharge procedures (ESD) when handling the drive and circuit boards.

Failure to comply may result in ESD damage to the drive circuitry.

Never connect or disconnect the motor from the drive while the drive is outputting voltage.

Improper equipment sequencing could result in damage to the drive.

Do not use unshielded cable for control wiring.

Failure to comply may cause electrical interference resulting in poor system performance. Use shielded twisted-pair wires
and ground the shield to the ground terminal of the drive.

Do not allow unqualified personnel to use the product.

Failure to comply could result in damage to the drive or braking circuit.

Carefully review instruction manual TOBP C720600 00 when connecting a braking option to the drive.

Do not modify the drive circuitry.

Failure to comply could result in damage to the drive and will void warranty.

Yaskawa is not responsible for any modification of the product made by the user. This product must not be modified.
Check all the wiring to ensure that all connections are correct after installing the drive and connecting any other
devices.

Failure to comply could result in damage to the drive.
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4.2 Using_; the Dig_;ital LED Operator

4.2 Using the Digital LED Operator

Use the LED operator to enter run and stop commands, display data, edit parameters, as well as display fault and alarm

information.

€ Keys, Displays, and LEDs

4 N
\ J
Table 4.1 Keys and Displays on the LED Operator
No. Display Name Function
1 Data Display Area Displays the frequency reference, parameter number, etc.
2 Esc ESC Key Returns to the previous menu.
S Moves the cursor to the right.
3 RESET Key Resets the drive to clear a fault situation.
4 RUN Key Starts the drive.
5 Up Arrow Key Scrolls up to select parameter numbers, setting values, etc.
6 Down Arrow Key Scrolls down to select parameter numbers, setting values, etc.
Stops the drive.
’ Note: Stop priority circuit. Pressing the STOP key will always cause the drive
7 STOP Key to stop the motor, even when a Run command is active at an external Run
command source. Set parameter 02-06 to 0 to disable the STOP key priority.
J Selects all modes, parameters, settings, etc.
8 ENTER Key Selects a menu item to move from one display screen to the next.
Switches drive control between the operator (LOCAL) and the control circuit
terminals (REMOTE).
® 10 . Note: LOCAL/REMOTE key effective during stop in drive mode. If the digital
9 i LO/RE Selection Key operator could change from REMOTE to LOCAL by incorrect operation, set
02-01 (LOCAL/REMOTE Key Function Selection) to “0” (disabled) to disable
LOCAL/REMOTE key.
10 RUN Light Lit while the drive is operating the motor.
11 & LO/RE Light Lit while the operator (LOCAL) is selected to run the drive.
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4.2 Using_; the Dig_;ital LED Operator

No. Display Name Function
12 ALM ALM LED Light
13 REV REV LED Light
Refer to LED Screen Displays on page 77.
14 DRV DRV LED Light
15 FOUT FOUT LED Light
Port used for USB Copy Unit, LCD Operator Keypad, and for connecting to a
PC.
NOTICE: Use only specified cable when making connections to the drive.
16 B Communication Port Failure to comply may damage the drive.
NOTICE: Do not open the port cover wider than 90 degrees. Failure to
comply may break the port cover and leave the unprotected port
susceptible to damage.

€ Digital Text Display

Text appears on the LED Operator as shown below. This section explains the meaning of text as it appears on the display

screen.
Lit Flashing
Table 4.2 Digital Text Display
Text LED Text LED Text LED Text LED
0 l’_-ll 9 /J-' 1 1 R I
1 ! A H J u S 5
2 d B b K £ T r
3 3 C L L L U U
[yl
4 4 D a M e \Y u
> 3 E £ N n W b
6 5 F E o o X None
7 1 L P m Y )
8 E’ H H Q g V4 None
<1> Displayed in two digits.
€ LED Screen Displays
Display Lit Flashing Off
* When an alarm occurs
ALM When the drive detects an alarm or error |° °FE detected ) Normal state (no fault or alarm)
* When a fault or error occurs during
Auto-Tuning
REV Motor is rotating in reverse — Motor is rotating forward
DRV Eﬂtﬁ%ﬁg?rfg When DriveWorksEZ is used <> Programming Mode
FOUT Displays output frequency (Hz) — —
As illustrated in “ . __,Aﬁm
this manual cr-uJ

<1> Refer to the DriveWorksEZ instruction manual for further information.
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4.2 Using the Dig_jital LED Operator

€ LO/RE LED and RUN LED Indications

LED Lit Flashing Flashing Quickly <7> Off
© 10 When a Run command is Run command is selected from
selected from the LED - - device other than LED operator
operator (LOCAL) (REMOTE)

During Run

During deceleration to stop

When a Run command is
input and frequency reference

During deceleration at a
fast-stop.

During stop by interlock
operation. <>

During stop

As shown

is 0
r
~ Z>
.<§RUN

|4
o

<1> Refer to Figure 4.1 for the difference between “flashing” and “flashing quickly”.

<2> Refer to the description for parameter U4-21 on page 379 for information on verifying operation interlock.
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Flashing J

Flashing
quickly

1s

N

ON

ON

»

ON

ON

ON ON

Figure 4.1 RUN LED Status and Meaning

Drive output frequency

Cor Woe]

Frequency setting
RUN LED

during stop | [IRUN STOP) STOP
0 Hz 2 f |__ :
| OFF \ ON \ \ OFF \ }OFF \
T
Flaslhing

Figure 4.2 RUN LED and Drive Operation
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4.2 Using_; the Dig_;ital LED Operator

€ Menu Structure for Digital LED Operator

DRIVE MODE

PROGRAMMING MODE

:l
B

DRV light is on.
Pressing RUN will start the motor.

Turn the power on

—)
I = A
Forward Selection Reverse Selection

ARSIV
[NANIN]

Output Frequency

ATV

nnno

1
[N EN]

Output Current

12

Output Voltage
(ALY ]

Monitor Display

ARSIV

'E:EI $eoe
= XX 4

DRV light is off.
Drive cannot operate the motor.

I

Verify Menu

(ART{V

$oo >
AP <

I

Application Preset
H
(A LRIV XX XX

Set Up Mode

— OEn

Parameter Setting Mode .
A\

!

)

(A LRV ]
— En

- XX 2

nuunuunn

Auto-Tuning

(XY 4

=

- B XX

|

.. <1>

Description of Key Operations

-
-
|
t

shown in this manual.

Note: “XX” characters are :
bt The drive will display the actual setting values.

s — & — EE
]

Figure 4.3 Digital LED Operator Screen Structure

<1> Reverse can only be selected when LOCAL is set.
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4.3 The Drive and Programming Modes

4.3 The Drive and Programming Modes

The drive functions are divided into two main groups accessible via the Digital LED Operator:

Drive Mode: The Drive mode allows motor operation and parameter monitoring. Parameter settings cannot be changed
when accessing functions in the Drive Mode (Table 4.3)

Programming Mode: The Programming Mode allows access to setup/adjust, verify parameters and Auto-Tuning. The
drive prohibits changes in motor operation such as start/stop when the Digital LED Operator is accessing a function in the
Programming Mode.

Table 4.3 illustrates the different functions visible as the “Up arrow” is scrolled immediately after powering up the drive.

Note: When b1-08 (Run Command Selection while in Programming Mode) is set to 1 (enabled), the drive can run even if the mode is switched
to the programming mode. When setting b1-08 to 0 (disabled), the mode cannot be switched to the programming mode while the drive
is running.

Table 4.3 Summary of Modes

Mode Group Description Key Press LED Digital Operator Display <>

Frequency Reference Display (Initial
power-up state)

L W ke ]
DRV poiil

Forward/Reverse

Drive Mode Functions Output Frequency Display

(Motor operation and monitoring)

Output Current Display

Output Voltage Reference

Monitor Display

Verity Function

Croo
J0

. X Setup Group Parameters
Programming Mode Functions

(Changing parameters)

All Parameters

EEEEEEEEEE

Auto-Tuning

<1> The enlarged illustration of the LED indicates that the LED is on.
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4.3 The Drive and Programming Modes

€ Navigating the Drive and Programming Modes

The drive is set to operate in Drive Mode when it is first powered up. Switch between display screens by using the

and keys.
Frequency Reference
£ 0ol This display screen allows the user to monitor and set the frequency reference while the
Power U drive is running. Refer to The Drive and Programming Modes on page 80.
p "LE’ Note: The user can select items to display when the drive is first powered up by setting
parameter 01-02.
Default Setting
I
Forward/Reverse For: Motor rotates forward.
For Eu: Motor rotates in reverse.
Note: For applications that should not run in reverse (fans, pumps, etc.), set parameter
b1-04 = “1” to prohibit the motor from rotating in reverse. This sequence also puts the
Switching to reverse: ~£u A\,
= - % -EA-I-0N-
The LED is lit when
LOCAL is selected
\Yy,
Drive Mode drive in LOCAL mode. INEEH— &N
11
Output Frequency Display . .
0 e Monitors the frequency output by the drive.
I
Output Current Display . .
a0 Monitors the output current of the drive.
[TXEYRNRR DRV [l
1
Output Voltage Reference . . . .
(Default setting) Scroll through 01-01 (User Monitor Selection) until the desired contents appear. =9
Refer to Parameter List on page 333
Drive Mode 1 I
Mor‘livtg)r Display
hY d . .
. Monitor parameters (U parameters) are displayed.
1
Verify Function . . .
Yy, Lists all parameters that have been edited or changed from default settings.=» Refer
e to Verifying Parameter Changes: Verify Menu on page 84.
A select list of parameters necessary to get the drive operational quickly = Refer to
The Setup Group within the Programming Mode on page 82.
Note: Parameters to be displayed differ depending on the setting of A1-06 (Application
Preset). Refer to Application Selection on page 92.
Programming _
Mode 1
Parameter Setting . . .
Ty, Allows the user to access and edit all parameter settings.=#» Refer to Parameter List
o8- on page 333.
1
Auto-Tuning . .
V7, Motor parameters are calculated and set automatically.=» Refer to Auto-Tuning on
page 98.
1
. Frequency Reference .
Drive Mode £ non Returns to the frequency reference display screen.
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4.3 The Drive and Programming Modes

B Drive Mode Details

The following actions are possible in the Drive Mode:
* Run and stop the drive.
» Monitor the operation status of the drive (frequency reference, output frequency, output current, output voltage, etc.).
* View information on an alarm.
* View a history of alarms that have occurred.
Note: Select "Drive Mode" when running. The mode can be switched to any mode (program mode, etc.) other than drive mode while the

drive is stopped. However, the drive cannot be operated in other modes. Return the mode to "Drive Mode" after completing periodic
inspection.

Figure 4.4 illustrates changing the default frequency reference of F 0.00 (0 Hz) to F 6.00 (6 Hz) while in Drive Mode.
This example assumes the drive is set to LOCAL.

AV, 4V N
~ A ~ EA - EEE - 2 - H6E

Press to select LOCAL Press to select the
digit to the right

Frequency reference
display at power up

Connn
rouuu

d
-

n}E

Y,
i i —
Press until the frequency
reference becomes 6 Hz I

Figure 4.4 Setting the Frequency Reference while in Drive Mode

Note: The drive will not accept a frequency reference set value unless the ENTER key is pressed after the frequency reference is entered.
This feature prevents accidental setting of the frequency reference. By setting 02-05 (Frequency Reference Setting Method Selection)
to 1 (Enabled), the drive will accept the frequency reference while it is being adjusted on the digital operator.

B Programming Mode Details

The following actions are possible in the programming mode:

* Verify Function: Verify parameter setting changes from original default values.

* Setup Group: Access a list of commonly used parameters to simplify setup.

» Parameter Setting Mode: Access and edit all parameter settings.

* Auto-Tuning: Automatically calculates and sets motor parameters for Open Loop or PM Vector control to optimize the
drive for the motor characteristics.

The Setup Group within the Programming Mode

In Setup Group, the user can access the minimum group of parameters required to operate the application.
Note: Setup Group parameters are listed in Table 4.4.

Note: Pressing ENTER from APPL navigates to the Application Preset setting display. When the set value is changed, the parameter is
changed to the optimum value for each application. It is set to 0 (General-purpose) prior to shipment. Refer to Application Selection
on page 92.

Figure 4.5 illustrates the keys to press to enter the Setup Group.

In this example, the source of the frequency reference is changed from the control circuit terminals to the LED Operator
(i.e., b1-01 is changed from 1 to 0).
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Frequency reference
appears when powered up

F 000 R <1> )
% —~ NEEREE] — - KA ~
5 . Apgllcatlon
[ @run|[@5or] ress until 57 UF reset
appears
AV,

Parameter Dlsplay

(A JRIYV

I-00 |k %—»m»%»m—»

Control Circuit
Terminal

Y
~ -

Select dlglt
to edit |

AV,

IIIl C ]
»%—»

LED Operator

<3> \V7,
- I /_’:_‘,// —-—)
Parameter Display

L REV
/

C o Cnn
O

<1> Pressing ENTER from APPL navigates to the Application
Preset setting display. When the set value is changed, the
parameter is changed to the optimum value for each

application.

It is set to 0 (General-purpose) prior to shipment.

<2> Move to the right to change parameter settings. Scroll
down to view and check settings in the Setup Mode.
<3> To return to the Top Menu, press . To view or edit

other parameters, press and .

Figure 4.5 Setup Group Example

€ Changing Parameter Settings or Values
This example explains changing C1-01 (Acceleration Time 1) from 10.0 seconds (default) to 20.0 seconds.

Step Display/Result
1. |Turn on the power to the drive. The initial display appears. >
y p— =
2. | press the key until the Setup Mode Screen appears. nd Siur
J AV,
3. Press the key to view the parameter setting display. g m
y AlY/r,
4 Iscroll through parameters by pressing the key until C1-01 appears. nd L=
5. |Press ¥aNE¥ to view the current setting value (10.0). (Number farthest to the left -p
flashes)
>
6. |press until the desired number is selected. (“1” flashes) nd
y
7o | Press the key and enter 0020.0. nd
J
8. |press and the drive will confirm the change. nd
9. |The display automatically returns to the screen shown in Step 4. >
10. | press the key until back at the initial display. ind
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4.3 The Drive and Programming Modes

€ Verifying Parameter Changes: Verify Menu

The Verify Menu lists edited parameters from the Programming Mode or as a result of Auto-Tuning. The Verify Menu
helps determine which settings have been changed, and is particularly useful when replacing a drive. If no settings have
been changed, the Verify Menu will read nonf. The Verify menu also allows users to access and re-edit previously edited
parameters.

Note: The Verify Menu will not display A1-0O00 parameters (except for A1-02), nor will it display parameters A2-01 to A2-32 or E5-01 even
if those parameters have been changed from default settings.

The following example is a continuation of the steps beginning on page 83. Here, parameter C1-01 is accessed using the
Verify Menu and is changed again to 20.0 s.

To check the list of edited parameters:

Step
1. |Turn on the power to the drive. The initial display appears. g
p A1V 7y,
2. Ipress until the display shows the “Verify” representation. g m
Press @&W=S to enter the list of parameters that have been edited from their original ANy,
3. |default settings. -p

Scroll through the list by pressing the key.
4 I Press the key until C1-01 appears. nd m

d
Press the key to access the setting value. (number farthest to the left flashes) - m

€ Switching Between LOCAL and REMOTE

Entering the run command using the LED operator is referred to as LOCAL, while entering the run command from an
external device via the control circuit terminals or network option is referred to as REMOTE.

WARNING! Sudden Movement Hazard. The drive may start unexpectedly if the Run command is already applied when switching from
LOCAL mode to REMOTE mode when b1-07 = 1, resulting in death or serious injury. Be sure all personnel are clear of rotating machinery
and electrical connections prior to switching between LOCAL mode and REMOTE mode.

There are two ways to switch between LOCAL and REMOTE.
Note: 1. After selecting LOCAL, the LO/RE light will remain lit.
2. The drive will not allow the user to switch between LOCAL and REMOTE during run.

B Using the LO/RE Key on the LED Operator

Step Display/Result

1. |Turn on the power to the drive. The initial display appears. =)

5. |Press L The LO/RE light will light up. The drive is now in Local.
|
To set the drive for REMOTE operation, press the Slill® key again.

B Using Input Terminals S1 through S6 to Switch between LO/RE

Switch between LOCAL and REMOTE using one of the digital input terminals S1 through S6 (set the corresponding
parameter H1-01 through H1-06 to “17).

Follow the example below to set the digital input terminals.

Note: 1. For alist of digital input selections, Refer to Parameter List on page 333.
2. Setting a multi-function input terminal to a value of 1 disables the LO/RE key on the LED operator.
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4.3 The Drive and Programming Modes

€@ Parameters Available in the Setup Group

B Setup Mode (STUP)

Parameters used for this drive are classified into A to U. To simplify the drive setup, frequently used parameters are selected
and input into Setup Mode.

1.

crog

To set a parameter, the Setup Mode must be displayed first. Press the Up/Down key until - Ufis displayed.

2. Selectthe parameter and change the setting. Table 4.4 lists parameters available in the Setup group. If the desired
parameter cannot be set in the Setup mode, use the Parameter Setting mode.

Note: 1. When parameter A1-02 (Control Method Selection) is changed, some parameter set values are also changed automatically.

2. Use the “Par” menu in the Programming mode to access parameters not listed in the Setup Group.
3. Display parameters depend on A1-06. Refer to Application Selection on page 92.

Table 4.4 Setup Group Parameters

Parameter Name Parameter Name
A1-02 Control Method Selection E1-01 Input Voltage Reference
b1-01 Frequency Reference Selection 1 E1-03 V/f Pattern Selection
b1-02 Run Command Selection 1 E1-04 Maximum Output Frequency
b1-03 Stop Method Selection E1-05 Maximum Voltage
C1-01 Acceleration Time 1 E1-06 Base Frequency
C1-02 Deceleration Time 1 E1-09 Minimum Output Frequency
C6-01 Duty Selection E1-13 Base Voltage
C6-02 Carrier Frequency Selection E2-01 Motor Rated Current
d1-01 Frequency Reference 1 E2-04 Number of Motor Poles
d1-02 Frequency Reference 2 E2-11 Motor Rate Capacity
d1-03 Frequency Reference 3 H4-02 Terminal AM Gain Setting
d1-04 Frequency Reference 4 L1-01 Motor Protection Function Selection
d1-17 Jog Frequency Reference L3-04 Stall Prevention Selection during Deceleration

YASKAWA ELECTRIC SIEP C710606 19D YASKAWA AC Drive - V1000 Technical Manual

85

Start-Up Programming

& Operation



4.4 Start-up Flowcharts

4.4 Start-up Flowcharts

The flowcharts in this section summarize basic steps required to start the drive. Use the flowcharts to determine the most
appropriate start-up method for a given application. The charts are intended as a quick reference to help familiarize the
user with start-up procedures.

Flowchart Subchart Objective Page
A Basic startup procedure and motor tuning. 87
A-1 Simple motor setup with Energy Savings or Speed Search using V/f mode. 88
A-2 High-performance operation using Open Loop Vector (OLV) motor control. 89
A-3 Operation with Permanent Magnet (PM) motors. 90
) SS’gtup of drive using application specific selections. Refer to Application Selection on page )
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4.4 Start-up Flowcharts

€ Flowchart A: Basic Start-up and Motor Tuning

Figure 4.6, Flowchart A, describes basic start-up sequence for the drive and motor system. This sequence varies slightly
depending on application. Use drive default parameter settings in simple applications that do not require high precision.

( START )

N7
( Install and wire the drive as explained in Chapters 1, 2, and 3 )
/2
Apply main power on to the drive
[ Adhere to safety messages concerning application of power )

Application Presets
A1-06 used ?

Yes ]

TO
aleNo N
( Set the control mode in parameter A1-02. Refer to
72 Appllcgtlon _
Selection section
Set the basic parameters
b1-01/02 for frequency reference and run command source selection FRIOM

* H1-00,H2-00,H3-00,H4-00,H6-00 for 1/O terminal setting
* d1-00 for multi-speed references if used

* C1-00 and C2-0O0 for accel./decel. and S-curve time settings
* C6-01 for heavy/normal duty mode selection

* L3-04 if braking options are used

L
Control Mode
A1-02 =
To

2: Open Loop
Flowchart A-2 Vector control

5: Open Loop Vector for PM motors

0:VI/f control

To
Flowchart A-3

To
Flowchart A-1

! From Flowchart A-1, A-2, or A-3
Run the motor without load; check the rotation direction and operation.
Verify external signal commands to the drive work as desired.
e
( Couple the load or machine to the motor. Run the machine and check for desired operation. )
/2
( Fine tune parameters. Adjust application settings (PID, ...) if necessary. )
( Check the machine operation and verify parameter settings. )
( Drive is ready to run the application. )

Figure 4.6 Basic Start-up and Motor Tuning
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4.4 Start-up Flowcharts

€ Subchart A1: Simple Motor Setup with Energy Savings or Speed Search Using V/f

Mode

Figure 4.7, Flowchart A1, describes simple motor setup for V/f control. V/f Motor Control is suited for the most basic
applications such as fans or pumps. This procedure illustrates using Energy Savings and Speed Estimation Speed Search.
V/f control can be used where rotational auto-tuning cannot be performed.

88

From
Flowchart
A

( Set or verify the V/f pattern settings E1-000. )

Is the motor cable
longer than 50 m?

YES
4

Speed Search (b3-24=1)

Energy Savings
(b8-01=1)
or
Speed Estimation

enabled ? YES

Perform Rotational Auto-Tuning
for V/f Control

(T1-01 = 3)

Perform Stationary Auto-Tuning for
terminal resistance (T1-01 = 2)

Return to
Flowchart
A

Figure 4.7 Simple Motor Set-Up with Energy Savings or Speed Search Using V/f Mode
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4.4 Start-up Flowcharts

€ Subchart A2: High Performance Operation Using Open Loop Vector Motor Control

Figure 4.8, Flowchart A2, describes Open Loop Vector Control for high-performance motor operation. This is appropriate
for applications requiring high starting torque, torque limits, and improved speed regulation.

From
Flowchart
A

Possible for motor to
rotate during tuning? <1>

<1> Rotational tuning should
be performed with the
load disconnected

Motor test report/ data
sheet available?

Enter the data from the motor data Ca;cr:ﬁt;gfg:ts: aurZirEz-tEeD Perform Rotating Auto-
sheet to E2-CI0] parameters. P : 9 Tuning (T1-01 = 0)
nameplate information.

Is the motor cable
longer than 50 m?

Perform Stationary Auto-Tuning for
terminal resistance (T1-01 = 2)

Return to
Flowchart
A

Figure 4.8 Flowchart A2: High Performance Operation Using Open Loop Vector Motor Control
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4.4 Start-up Flowcharts

€ Subchart A3: Operation with Permanent Magnet Motors

Figure 4.9, Flowchart A3, describes tuning for PM motors in Open Loop Vector Control. PM motors can be used for
energy savings in reduced or variable torque applications.

From
Flowchart
A

Motorcode is known ?
For parameter E5-01 NO
(for Yaskawa PM Motors) —\|,

4 N\

YES Enter “FFFF” to parameter
\|/ \ E5-01 y
4 . N\
Set the motor code to Enter the motor data into
parameter E5-01 L parameters E5-02 to E5-24J

Return to
Flowchart
A

Figure 4.9 Operation with Permanent Magnet Motors
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4.5 Powering Up the Drive

4.5 Powering Up the Drive

€ Powering Up the Drive and Operation Status Display

B Powering Up the Drive

Review the following checklist before turning the power on.

Item to Check

Description

Power supply voltage

Ensure the power supply voltage is correct:

200 V class: single-phase 200 to 240 Vac 50/60 Hz
200 V class: 3-phase 200 to 240 Vac 50/60 Hz

400 V class: 3-phase 380 to 480 Vac 50/60 Hz

Properly wire the power supply input terminals (R/L1, S/L2, T/L3).
(for single-phase 200 V class models, wire only R/L1 and S/L2)

Check for proper grounding of drive and motor.

Drive output terminals
and motor terminals

Properly wire drive output terminals U/T1, V/T2, and W/T3 with motor terminals U, V, and W.

Control circuit terminals

Check control circuit terminal connections.

Drive control terminal status

Open all control circuit terminals (off).

Status of the load
and connected machinery

Uncouple the motor from the load.

B Status Display

When the power supply to the drive is turned on, the LED operator lights will appear as follows:

No. Name Description
Normal . . -
Operation The data display area displays the frequency reference.o=v is lit.
Fault o ! Data displayed varies by the type of fault. Refer to Fault Displays, Causes, and Possible
L Solutions on page 255 for more information and possible solution.[Ai and are lit.
Main circuit low voltage (ex)

Note: Display will vary depending on drive settings.
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4.6 Application Selection

4.6 Application Selection

Several Application Presets are available to facilitate drive setup for commonly used applications. Selecting one of these
Application Presets automatically sets the required parameters to the Application Preset default values and selects 1/Os.
In addition, the parameters most likely to be changed are assigned to the list of User Parameters, A2-01 through A2-16.
These can be accessed in the Setup Mode and provide quicker application adjustment by eliminating the need to scroll
through multiple menus.

The following presets can be selected:

Note: 1. Do not set any value outside the allowable range for A1-06. Setting an out-of-range value will cause “APPL” to flash on the display
in the Setup group and disable the up and down arrow keys on the digital operator. To fix this error, press the ESC key to return to
the Setup group and then it will then be possible to switch to another mode using the up and down arrow keys.

2. A1-06 setting can only be changed by initializing the drive by first setting A1-03 to 2220. Setting A1-06 to a value that is out of
range will not adversely affect drive operation. When the drive should not be initialized because initialization will cause other
problems, then A1-06 does not need to be changed.

WARNING! Confirm the drive I/O signals and external sequence before performing a test run. Setting parameter A1-06 may change
the I/O terminal function automatically from the default setting. Failure to comply may result in death or serious injury.

No. Parameter Name Setting Range Default

: Disabled

: Water supply pump
: Conveyor

: Exhaust fan

HVAC 0
: Compressor

: Hoist

: Traveling

: Conveyor 2 <1~

A1-06 Application Presets

XA UNERWN—O

<1> Auvailable in drive software versions PRG: 1020 and later.

€ Setting 1: Water Supply Pump Application
Table 4.5 Water Supply Pump Parameter Settings

No. Name Default Setting
A1-02 Control Method Selection 0: V/f Control
b1-04 Reverse Operation Selection 1: Reverse Prohibited
C1-01 Acceleration Time 1 1.0s
C1-02 Deceleration Time 1 1.0s
C6-01 Drive Duty Selection 1: Normal Duty
E1-03 V/f Pattern Selection OFH
E1-07 Middle Output Frequency 30.0 Hz
E1-08 Middle Output Frequency Voltage 500V
L2-01 Momentary Power Loss Operation Selection 1: Enabled
L3-04 Stall Prevention Selection during Deceleration 1: Enabled

Table 4.6 Water Supply Pump: User Parameters (A2-01 to A2-16)

No. Parameter Name No. Parameter Name
bl1-01 |Frequency Reference Selection 1 E1-07 |Middle Output Frequency
b1-02 |Run Command Selection 1 E1-08 [Middle Output Frequency Voltage
bl1-04 |Reverse Operation Selection E2-01 |[Motor Rated Current
C1-01 |Acceleration Time 1 H1-05 Multi-Function Digital Input Terminal S5 Function

Selection

Multi-Function Digital Input Terminal S6 Function
H1-06 :
Selection

E1-03 | V/fPattern Selection L5-01 |[Number of Auto Restart Attempts

C1-02 |Deceleration Time 1
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4.6 Application Selection

€ Setting 2: Conveyor Application

Table 4.7 Conveyor: Parameter Settings

No. Parameter Name Default Setting

A1-02 Control Method Selection 0: V/f Control

C1-01 Acceleration Time 1 3.0s

C1-02 Deceleration Time 1 3.0s

C6-01 Drive Duty Selection 0: Heavy Duty

L3-04 Stall Prevention Selection during Deceleration 1: Enabled

Table 4.8 Conveyor: User Parameters (A2-01 to A2-16)

No. Parameter Name No. Parameter Name
A1-02 |Control Method Selection C1-02 |Deceleration Time 1
bl-01 |Frequency Reference Selection 1 E2-01 |Motor Rated Current
b1-02  |Run Command Selection 1 L3-04 |[Stall Prevention Selection during Deceleration
C1-01 |Acceleration Time 1 = -

€ Setting 3: Exhaust Fan Application

Table 4.9 Exhaust Fan:

Parameter Settings

No. Parameter Name Default Setting
A1-02 Control Method Selection 0: V/f Control
b1-04 Reverse Operation Selection 1: Reverse Prohibited
C6-01 Drive Duty Selection 1: Normal Duty
E1-03 V/f Pattern Selection 0FH
E1-07 Middle Output Frequency 30.0 Hz
E1-08 Middle Output Frequency Voltage 50.0V
L2-01 Momentary Power Loss Operation Selection 1: Enabled
L3-04 Stall Prevention Selection during Deceleration 1: Enabled
Table 4.10 Exhaust Fan: User Parameters (A2-01 to A2-16)
No. Parameter Name No. Parameter Name
bl-01 |Frequency Reference Selection 1 E1-07 [Middle Output Frequency
bl-02 |Run Command Selection 1 E1-08 [Middle Output Frequency Voltage
bl-04 |Reverse Operation Selection E2-01 |Motor Rated Current
b3-01 |Speed Search Selection at Start HI-05 |yulti-Function Digital Input Terminal 5 Function
C1-01 | Acceleration Time 1 H1-06 g/gllel:t:it_ilz)lrllnmion Digital Input Terminal S6 Function
C1-02 |Deceleration Time 1 L5-01 |[Number of Auto Restart Attempts
E1-03 | V/fPattern Selection = -

€ Setting 4: HVAC Fan Application
Table 4.11 HVAC Fan: Parameter Settings

No. Parameter Name Default Setting
A1-02 Control Method Selection 0: V/f Control
b1-04 Reverse Operation Selection 1: Reverse Prohibited
C6-01 Drive Duty Selection 1: Normal Duty
C6-02 Carrier Frequency Selection 3:8.0kHz
H2-03 Terminals P2 Function Selection 39: Watt Hour Pulse Output
L2-01 Momentary Power Loss Operation Selection érlgrpt[g ESXS;I?)%%er _sg)rrl)\lf; ;ﬁﬂ E%S‘E?g if power refurns
L8-03 Overheat Pre-Alarm Operation Selection 4: Operation at lower speed
L8-38 Carrier Frequency Reduction 2: Enabled across entire frequency range.
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4.6 Application Selection

Table 4.12 HVAC Fan: User Parameters (A2-01 to A2-16)

No. Parameter Name No. Parameter Name
bl-01 |Frequency Reference Selection 1 E1-03 | V/fPattern Selection
b1-02 |Run Command Selection 1 E1-04 |[Maximum Output Frequency
bl1-04 |Reverse Operation Selection E2-01 |Motor Rated Current
C1-01 |Acceleration Time 1 H3-11 |Terminal A2 Gain Setting
C1-02 |Deceleration Time 1 H3-12 |Terminal A2 Bias Setting
C6-02 | Carrier Frequency Selection L2-01 |[Momentary Power Loss Operation Selection
d2-01 |Frequency Reference Upper Limit L8-03 |Overheat Pre-Alarm Operation Selection
d2-02 |Frequency Reference Lower Limit 04-12  |kWh Monitor Initialization

€ Setting 5: Compressor Application

Table 4.13 Compressor:

Parameter Settings

No. Parameter Name Default Setting
A1-02 Control Method Selection 0: V/f Control
bl1-04 Reverse Operation Selection 1: Reverse Prohibited
C1-01 Acceleration Time 1 50s
C1-02 Deceleration Time 1 50s
C6-01 Drive Duty Selection 0: Heavy Duty
E1-03 V/f Pattern Selection OFH
L2-01 Momentary Power Loss Operation Selection 1: Enabled
L3-04 Stall Prevention Selection during Deceleration 1: Enabled
Table 4.14 Compressor: User Parameters (A2-01 to A2-16):
No. Parameter Name No. Parameter Name
bl-01 |Frequency Reference Selection 1 E1-03 | V/fPattern Selection
b1-02 |Run Command Selection 1 E1-07 |Middle Output Frequency
b1-04 |Reverse Operation Selection E1-08 [Middle Output Frequency Voltage
C1-01 |Acceleration Time 1 E2-01 |Motor Rated Current
C1-02 |Deceleration Time 1 - -

€ Setting 6: Hoist Application

Note:

1. Read the instructions listed on page 95 when using Hoist Application Preset

2. Perform Auto-Tuning after selecting the Hoist Application Preset.
3. If UL3 appears on the operator display after Auto-Tuning is complete, set L6-01 to 0 to repeat the Auto-Tuning process.

Table 4.15 Hoist: Parameters and Settings

No. Parameter Name Default Setting
A1-02 Control Method Selection 2: Open Loop Vector Control
bl-01 Frequency Reference Selection 1 0: Operator
b6-01 Dwell Reference at Start 3.0Hz
b6-02 Dwell Time at Start 03s
C1-01 Acceleration Time 1 3.0s
C1-02 Deceleration Time 1 3.0s
C6-01 Drive Duty Selection 0: Heavy Duty
C6-02 Carrier Frequency Selection 2: 5kHz
d1-01 Frequency Reference 1 6.0 Hz
d1-02 Frequency Reference 2 30.0 Hz
d1-03 Frequency Reference 3 50.0 Hz
E1-03 V/f Pattern Selection OFH
H2-02 Terminals P1 Function Selection 37: During Frequency Output
H2-03 Terminals P2 Function Selection 5: Frequency Detection 2
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4.6 Application Selection

No. Parameter Name Default Setting
L2-03 Momentary Power Loss Minimum Baseblock Time 03s
L3-04 Momentary Power Loss Voltage Recovery Ramp Time |0: Disabled
L4-01 Speed Agreement Detection Level 2.0Hz
L4-02 Speed Agreement Detection Width 0.0 Hz
L6-01 Torque Detection Selection 1 8: UL3 at RUN - Fault
L6-02 Torque Detection Level 1 5%
L6-03 Torque Detection Time 1 0.5s
L8-05 Input Phase Loss Protection Selection 1: Enabled </~
L8-07 Output Phase Loss Protection Selection 1: Enabled
L8-38 Carrier Frequency Reduction 1: Enabled below 6 Hz
L8-41 High Current Alarm Selection 1: Enabled (alarm is output)

<1> Disable L8-05 for single-phase models.

Table 4.16 Hoist: User Parameters (A2-01 to A2-16):

No. Parameter Name No. Parameter Name
A1-02 |Control Method Selection d1-02  |Frequency Reference 2
bl-01 |Frequency Reference Selection 1 d1-03  |Frequency Reference 3
b6-01 |Dwell Reference at Start E1-08 [Middle Output Frequency Voltage
b6-02 |Dwell Time at Start H2-01 |Terminals MA, MB, and MC Function Selection
C1-01 |Acceleration Time 1 L1-01 [Motor Overload Protection Selection
C1-02 |Deceleration Time 1 L4-01 |[Speed Agreement Detection Level
C6-02 |Carrier Frequency Selection L6-02 |Torque Detection Level 1
d1-01  |Frequency Reference 1 L6-03  |Torque Detection Time 1

€ Notes on Controlling the Brake when Using the Hoist Application Preset

Preventing Inadvertent Brake Release by Disabling Frequency Detection During a Baseblock Condition

The frequency detection function is used for controlling the brake.

Although the drive output will be shut off, the drive will maintain the frequency reference if an external Baseblock
command is given (H1-xx = 8/9) and the Run command remains active. Disable the Frequency detection during Baseblock
by setting parameter L4-07 = “0” to prevent the brake remaining open during Baseblock condition.

Brake Control During Safe Disable Input

If the Safe Disable input is released, the drive output will shut off and the frequency reference will reset to 0 and the brake
will close, regardless if the Run command is active. The Run command must be cycled before the drive can restart.

The table below shows how to set up the drive when using output terminals P2-PC as brake control output.

Function Parameter Setting VIt OLV OLV for PM
Digilgle Ontput gaiflfg%%itrol) H2-03 > 0 0 0
ey B : o o | o
F(rg‘rlgﬁgcgpgﬁtgﬁgﬁleﬁg’fl L4-01 1.0t0 3.0 Hz < 0 0 0
e e L4-02 0.0 t0 0.5 Hz <& 0 0 0

<1> This is the setting recommended when using Open Loop Vector Control. In V/f Control, set the level as the motor rated slip frequency plus
0.5 Hz. Not enough motor torque will be created if this value is set too low, and the load may tend to slip. Make sure this value is greater than
the minimum output frequency and greater than the value of L4-02 as shown in the diagram below. If set too high, however, there may be a

jolt at start.

<2> Hysteresis for Frequency Detection 2 can be adjusted by changing the Frequency Detection Width (L4-02) between 0.0 and 0.5 Hz. If the load
slips during stop, make changes in steps of 0.1 Hz until the load no longer slips.
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4.6 Application Selection

L4-01 f
output

frequency

\ L4-02
—> time

ON

Frequency
Dectection 2

OFF

Figure 4.10 Frequency Detection 2

The braking sequence should be designed as follows:

* A normally open signal (N.O.) should be used to control the brake so that it is released when terminal P2-PC closes.

* When a fault signal is output, the brake should close.
Note:

Drive

Fault Contact

S1
(Forward)

S2
(Reverse)

S6 Frequency Detect 2
(Multi-step speed 2)

: Safety
i Circuit

High speed

Low speed

The drawing below shows a control wiring example for the crane application preset:

24V

]

Holding brake
auxilary relay coil

{BR}

Figure 4.11 Brake Control Wiring

* When changing the speed using an analog signal, make sure that the source of the frequency reference is assigned to the

control circuit terminals (b1-01 = 1).

» A sequence to open and close the holding brake appears in the diagram below.

~S1-SC  UP —OFF 1 oN
Input H
Lse-sc FastSlow —OFF | ON
b6-02
d1-01 (Enabled when b1-01 = 0)
o Outout f d1-03
utput frequency -01 X
y L4-01/b6-0 | N D201
— Time
Output DC Injection braking
Frequency Detection 2 OFF
Lp2-pc  (H2-03=05) | ON |
Holding brake : ;
Closed\_Open / Closed

Figure 4.12 Holding Brake Time Chart

€ Setting 7: Traveling Application

Table 4.17 Traveling: Parameters and Settings

No. Parameter Name Default Setting
A1-02 Control Method Selection 0: V/f Control
b1-01 Frequency Reference Selection 1 0: Operator
C1-01 Acceleration Time 1 30s
C1-02 Deceleration Time 1 3.0s
C6-01 Drive Duty Selection 0: Heavy Duty
C6-02 Carrier Frequency Selection 2:5kHz
d1-01 Frequency Reference 1 6.0 Hz
d1-02 Frequency Reference 2 30.0 Hz
d1-03 Frequency Reference 3 50.0 Hz
H1-05 Multi-Function Digital Input Terminal S5 Function 3: Multi-Step Speed 1
H1-06 Multi-Function Digital Input Terminal S6 Function 4: Multi-Step Speed 2
H2-02 Terminals P1 Function Selection 37: During frequency output
L3-04 Stall Prevention Selection during Deceleration 0: Disabled
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4.6 Application Selection

No. Parameter Name Default Setting
L8-05 Input Phase Loss Protection Selection 1: Enabled <>
L8-07 Output Phase Loss Protection Selection 1: Triggered when a single phase is lost
L8-38 Carrier Frequency Reduction 1: Enabled below 6 Hz
L8-41 High Current Alarm Selection 1: Enabled (alarm output)

<1> Disable L8-05 for single-phase models.
Table 4.18 Traveling: User Parameters (A2-01 to A2-16):

No. Parameter Name No. Parameter Name
bl-01 |Frequency Reference Selection 1 d1-03 |Frequency Reference 3
C1-01 |Acceleration Time 1 E2-01 |Motor Rated Current
C1-02 |Deceleration Time 1 HI1-05 |Multi-Function Digital Input Terminal S5 Function
C6-02 | Carrier Frequency Selection H1-06 |Multi-Function Digital Input Terminal S6 Function
d1-01 |Frequency Reference 1 H2-01 |Terminals MA, MB, and MC Function Selection
d1-02  |Frequency Reference 2 L1-01 |[Motor Overload Protection Selection

€ Setting 8: Conveyor Application 2

This setting is available in drive software versions PRG: 1020 and later.

Table 4.19 Conveyor 2: Parameters and Settings

No. Parameter Name Default Setting
A1-02 Control Method Selection 0: V/f Control
C1-01 Acceleration Time 1 30s
C1-02 Deceleration Time 1 3.0s
C6-01 Drive Duty Selection 0: Heavy Duty
L3-04 Stall Prevention Selection during Deceleration 0: Disabled
n3-13 Overexcitation Deceleration Gain 1.4
n3-21 High-Slip Suppression Current Level 150%
Table 4.20 Conveyor 2: User Parameters (A2-01 to A2-16):
No. Parameter Name No. Parameter Name
A1-02 |Control Method Selection E2-01 |Motor Rated Current
bl-01 |Frequency Reference Selection 1 L3-04 |[Stall Prevention Selection during Deceleration
bl-02 |Run Command Selection 1 n3-13  |Overexcitation Deceleration Gain
C1-01 |Acceleration Time 1 n3-21 |High-Slip Suppression Current Level
C1-02 |Deceleration Time 1 - -
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4.7 Auto-Tuning

€ Types of Auto-Tuning

There are three types of Auto-Tuning. Select the best type of Auto-Tuning for the application. Refer to Auto-Tuning
Procedure on page 99.

Type Setting Application Conditions and Benefits Control Mode

» Assumes the motor can rotate during the Auto-Tuning process
Rotational » Improves torque compensation, slip compensation, energy
Auto-Tuning T1-01=3 savings, and Speed Search performance V/f Control
for V/f Control + Should be performed when Speed Estimation Type Speed

Search or Energy Saving is used in V/f Control
Rotational Auto- * Assumes the motor can rotate during the Auto-Tuning process
Tuning T1-01=0 * Achieves high-performance motor control and should be Open Loop Vector Control
for OLV Control performed whenever Open Loop Vector Control is used
Stationary Auto- F orTll]lse when: bl ds 50
Tuning » The motor cable exceeds 50 m
- q . . V/f Control, Open Loop Vect
for Line-to-Line T1-01=2 + The motor cable length has been modified after Auto-Tuning onirol, Tpen Loop Vector
: X Control
Resistance (V/f and has been previously performed
(i (i) * When motor capacity and drive capacity differ
Note: Auto-Tuning cannot be performed on permanent magnet motors (IPM, SPM, etc.).

€ Before Auto-Tuning the Drive
Check the items below before Auto-Tuning the drive.

B Basic Auto-Tuning Preparations
* Auto-Tuning automatically determines the electrical characteristics of the motor. This is fundamentally different from
other types of Auto-Tuning features used in servo systems.

 Auto-Tuning requires the user to input data from the motor nameplate. Make sure the information written on the
nameplate is available before Auto-Tuning the drive.

* For best performance, be sure the drive input supply voltage equals or exceeds the motor rated voltage.

Note: Performance can be enhanced by using a motor with a base voltage that is 20 V (40 V for 400 V class models) lower than the input
supply voltage. This may be of special importance when operating the motor above 90% of base speed, where high torque precision is
required.

» Auto-Tuning is not possible with permanent magnet motors.
* To cancel Auto-Tuning, press the STOP key on the LED operator.
* Table 4.21 describes digital input and output terminal status during Auto-Tuning.

Table 4.21 Digital Input and Output Operation During Auto-Tuning

Auto-Tuning Type Digital Input Digital Output
Rotational Auto-Tuning for V/f Control Not available Functions the same as during normal operation
Rotational Auto-Tuning for OLV Control Not available Functions the same as during normal operation
Stationary Auto-Tuning for Line-to-Line Resistance Not available Maintains the status at the start of Auto-Tuning

WARNING! Sudden Movement Hazard. Do not release the mechanical brake during stationary Auto-Tuning. Inadvertent brake release
may cause damage to equipment or injury to personnel. Ensure that the mechanical brake release circuit is not controlled by the drive
multi-function digital outputs.

Note: It is recommended that Rotational Auto-Tuning is performed with the load disconnected. Failure to comply could result in improper
drive operation. If Rotational Auto-Tuning is performed for a motor coupled to a load, the motor constants will be inaccurate and the
motor may exhibit abnormal operation. Disconnect or decouple the motor from the load.

B Notes on Rotational Auto-Tuning
* For optimal performance, Auto-Tuning should only be done with the motor uncoupled from the load for applications
requiring high performance over a wide speed range.

* If motor and load cannot be uncoupled, the load should be lower than 30% of the rated load. Performing Rotational
Auto-Tuning with a higher load will set motor parameters incorrectly, and can cause irregular motor rotation.

* Ensure the motor-mounted brake is fully released if installed.
* Connected machinery should be allowed to rotate the motor.
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B Notes on Stationary Auto-Tuning for Terminal Resistance Only

« If the motor cable lead length has been significantly modified after Auto-Tuning has already been performed, perform
Stationary Auto-Tuning with the new cables.
* Perform when using motor cables longer than 50 m with V/f Control.

WARNING! Electrical Shock Hazard. When executing stationary Auto-Tuning for line-to-line resistance only, the motor does not rotate,
however, power is applied. Do not touch the motor until Auto-Tuning is completed. Failure to comply may result in injury from electrical

shock.

€ Auto-Tuning Interruption and Fault Codes

If tuning results are abnormal or the STOP key is pressed before completion, Auto-Tuning will be interrupted and a fault
code will be displayed on the digital operator.

A B
AtV y, PR

o 1 | C_ _ o i

U ENRRR N DRV FouTl [y [N

A — Normal Auto-Tuning Display B — Auto-Tuning Interrupted
Figure 4.13 Auto-Tuning Interruption Display

€ Performing Auto-Tuning

B Auto-Tuning Procedure

Auto-Tuning should generally be performed in the following steps.
1. Refer to Before Auto-Tuning the Drive on page 98.
2. Determine which type of Auto-Tuning best fits the application requirements following Figure 4.14.
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) g N/ A4
VI/f Control Open Loop Vector PM Open LoopVector Control
A1-02=0 A1-02 =2 A1-02=5
v/ : A4
. Select the motor code
Select a V/f patt .
elec Ea1 _Ospa em . (E5-01) or set motor data
0 e manually in E5-00
AV g AV g

connected load
Will the application Can the load be
allow motor rotation disconnected from expected fo be less

o n han 30% of the motor,
for Auto-Tuning? the motor? rating?

NOTICE: Auto-Tuning with

€000 0000000000000000000000000000000000000000000000000000000

Is the cable a connected load is possible,
between the motor but may result in less than
and drive longer optimum performance.
than 50 m? .
VIf Rotational .
Auto-Tuning .
(T1-01=3) __\7
- Ai?éa%?rr]]iil Use V/f control (A1-02 =
« | Stationary Auto-Tuning for (T1-01 = o? 0) or set motor .
< | Line-to-Line Resistance parameters manually if
. (T1-01=2) : OLV control is needed
Toeee > Run the motor without the load. <‘ eoeee
Fine tune parameters if needed.
N
Connect the load and run the motor.
Fine tune parameters if needed.
AV
[ Verify system operates as required. ]
N/
C Auto-Tuning finished. D)

Figure 4.14 Auto-Tuning Selection

Enter the type of Auto-Tuning to parameter T1-01.
Enter the motor nameplate data.
Start the Auto-Tuning process when prompted by the drive.

If Auto-Tuning was successfully performed, do a test run without the load and make any necessary parameter
adjustments.

S U AW

7. If the test run was successful, do a test run with the load connected and make parameter adjustments if necessary.
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€ Auto-Tuning Example
The following example illustrates how to perform Rotational Auto-Tuning for Open Loop Vector Control (A1-02 = 2).

B Set the Selected Type of Auto-Tuning

Step Display/Result
1. |Turn on the power to the drive. The initial display appears. -> S DRV |
Aal¥y,
2. | Press the key until the Auto-Tuning display appears. nd m
vy
J
3. Press to begin setting parameters. g m
vy
J
4. Press to display the value for T1-01. - m
vy
>
5. | Press to select the digit to edit. nd m
- vy
6. Press and set the drive to perform Rotational Auto-Tuning (00). - m
J
7 | Save the setting by pressing . nd m
AlV7,
8. | The display automatically returns to the display shown in Step 3. =-> F-01
B Enter Data from the Motor Nameplate
After selecting the type of Auto-Tuning, enter the data required from the motor nameplate.
Note: These instructions continue from Step 8 in “Set the Selected Type of Auto-Tuning”.
Step Display/Result
- vy
L | press to access the motor output power parameter T1-02.
vy

y
< . .
2. | press to view the default setting.

3. | Press to select the digit to edit.

-
Press and enter the motor power nameplate data in kW.

y
< .
S+ |Press to save the setting.

IREZEEETS

ViV IV id v

6. |The display automatically returns to the display in Step 1.

Repeat Steps 1 through 5 to set the following parameters:
» T1-03, Motor Rated Voltage

» T1-04, Motor Rated Current

» TI1-05, Motor Base Frequency

* T1-06, Number of Motor Poles

* T1-07, Motor Base Speed

IRRAAAATN

A\TYYYY/,

Note: 1. For the details on each setting, Refer to Input Data for Auto-Tuning on page 102.

2. For Stationary Auto-Tuning for Line-to-Line resistance only, set T1-02 and T1-04.

B Starting Auto-Tuning

WARNING! Sudden Movement Hazard. The drive and motor may start unexpectedly during Auto-Tuning, which could result in death
or serious injury. Ensure the area surrounding the drive motor and load are clear before proceeding with Auto-Tuning.

WARNING! Electrical Shock Hazard. High voltage will be supplied to the motor when Stationary Auto-Tuning is performed even with
the motor stopped, which could result in death or serious injury. Do not touch the motor until Auto-Tuning has been completed.

NOTICE: Rotational Auto-Tuning will not function properly if a holding brake is engaged on the load. Failure to comply could result in
improper operation of the drive. Ensure the motor can freely spin before beginning Auto-Tuning.

NOTICE: Never perform Rotational Auto-Tuning for a motor connected to a load. Failure to comply could result in improper drive
operation. If Rotational Auto-Tuning is performed for a motor coupled to a load, the motor parameters will be inaccurate and the motor
may exhibit abnormal operation. Disconnect or decouple the motor from the load.

Enter the required information from the motor nameplate. Press to proceed to the Auto-Tuning start display.

Note: These instructions continue from Step 7 in “Enter Data from the Motor Nameplate”.
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Step Display/Result
A

7
1. |After setting T1-07 as illustrated in the previous section, press . and confirm the =) Fln il
display is as described below:

Press to activate Auto-Tuning. DRV flashes. -

Co_ o n I REY

2. |Note: The first digit indicates which motor is undergoing Auto-Tuning (motor 1 or motor g L DRV
2). The second digit indicates the type of Auto-Tuning being performed.

3. | Auto-Tuning finishes in approximately one to two minutes. =-»> m

€ Input Data for Auto-Tuning
The T1-00 parameters are used to set the Auto-Tuning input data.

Note: 1. Cycling power to the drive will reset any values set during the Auto-Tuning process to factory defaults.

2. For motors that are to be operated in the field weakening range, first perform the Auto-Tuning with the base data, i.e. the frequency
at which the motor is operating with its rated voltage (base frequency). After Auto-Tuning is complete, change the maximum
frequency E1-04 to the desired value.

B T1-00: Motor 1/Motor 2 Selection

Selects the motor to be tuned when motor 1/2 switching is enabled, i.e., a digital input is set for function H1-OO = 16.
This parameter is not displayed if motor 1/2 switching is disabled.

No. Name Setting Range Default
T1-00 Motor 1/2 Selection 1or2 1

Setting 1: Motor 1
Auto-Tuning automatically sets parameters E1-000 and E2-000 for motor 1.

Setting 2: Motor 2

Auto-Tuning automatically sets parameters E3-C000 and E4-0000 for motor 2. Make sure that motor 2 is connected to the
drive for Auto-Tuning.

B T1-01: Tuning Mode Selection

Sets the type of Auto-Tuning to be used. Refer to Types of Auto-Tuning on page 98 for details on different types of Auto-
Tuning.

No. Name Setting Range Default
T1-01 Auto-Tuning Mode Selection 0,2 (OLV) 2,3 (V/H) 0 (OLV) 2 (V/H)

Setting 0: Rotating Auto-Tuning for Open Loop Vector Control
Setting 2: Stationary Auto-Tuning for Line-to-Line Resistance

Setting 3: Rotating Auto-Tuning for V/f Control
B T1-02: Motor Rated Power

Used to set the motor rated power according to the motor nameplate value. For optimal performance, the motor rated power
should be between 50 and 100% of the drive rating.

No. Name Setting Range Default
Determined by
1>
T1-02 Motor Rated Power < 02-04 and C6-01

<1> The setting range differs based on drive software version.
PRG: 1016 and later: 0.03 to 650.00 kW
PRG: 1015 and earlier: 0.00 to 650.00 kW

B T1-03: Motor Rated Voltage (T1-01 =0 or 3)

Used to set the motor rated voltage according to the motor nameplate value. If the motor is used above its base speed, enter
the voltage at base speed here.

For higher tuning precision and better control performance, enter the motor no-load voltage here if known. The motor no-
load voltage is referred as to the voltage needed to operate the motor under no-load condition at its rated speed. Refer to
the motor data sheet.
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No.

Name

Setting Range

Default

T1-03

Motor Rated Voltage

0.0 to 255.5 V~<I>

200.0 V<>

<1> Values shown here are for 200 V class drives. Double values when using a 400 V class drive.

B T1-04: Motor Rated Current

Used to set the motor rated current according to the motor nameplate value. For optimal performance in OLV, the motor
rated current should be between 50 and 100% of the drive rating. Enter the current at the motor base speed.

No. Name Setting Range Default
10 to 200% of drive rated | Determined by
T1-04 Motor Rated Current eurrent 02-04 and C6-01

B T1-05: Motor Rated Frequency (T1-01 = 0 or 3)

Used to set the motor rated frequency according to the motor nameplate value. If a motor with an extended speed range
is used or the motor is used in the field weakening area, enter the base frequency here.

For higher tuning precision and better control performance, enter the motor no-load frequency here if known. The “no-
load frequency” refers to the frequency needed to operate the motor under no-load condition at its rated speed. Refer to

the motor data sheet.

No. Name Setting Range Default
T1-05 Motor Base Frequency 0.0 to 400.0 Hz 50.0 Hz
B T1-06: Number of Motor Poles (T1-01 = 0 or 3)
Used to set the number of motor poles according to the motor nameplate value.
No. Name Setting Range Default
T1-06 Number of Motor Poles 2to 48 4

B T1-07: Motor Base Speed (T1-01 =0 or 3)

Used to set the motor rated speed according to the motor nameplate value. If a motor with an extended speed range is used
or the motor is used in the field weakening area, enter the speed at base frequency here.

No.

Name

Setting Range

Default

T1-07

Motor Base Speed

0 to 24000 r/min

1450 r/min

B T1-11: Motor Iron Loss (T1-01 = 3)

Provides iron loss information for determining the Energy Saving coefficient. If E2-10 has been changed and the power
has been cycled, the value set to E2-10 will appear as the default in T1-11. If the value of T1-02 is not changed during
Auto-Tuning data input, the drive will select a value that is typical for the motor power entered to T1-02.

No. Name Setting Range Default
Determined by
T1-11 Motor Iron Loss 0to 65535 W 02-04 and C6-01
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4.8 No-Load Operation Test Run

4.8 No-Load Operation Test Run

€ No-Load Operation Test Run

This section explains how to operate the drive with the motor uncoupled from the load during a test run.

B Before Starting the Motor

Check the following items before operation:

* Ensure the area around the motor is safe.

» Ensure external emergency stop circuitry is working properly and other safety precautions have been taken.
B During Operation

Check the following items during operation:
* The motor should rotate smoothly (i.e., no abnormal noise or oscillation).
» The motor should accelerate and decelerate smoothly.

B No-Load Operation Instructions

The following example illustrates a test run procedure using the digital operator.

Note: Before starting the motor, set the frequency reference d1-01 to 6 Hz.
Step Display/Result
1. |Turn on the power to the drive. The initial display appears. =)
e g0
2. |Press the key to select LOCAL. The LO/RE LED will turn on. nd
H - EA | o5
@]
3. |Press to give the drive a Run command. RUN will light and the motor will rotate | = @ =
at 6 Hz.
(o
Off On
Motor
4. |Ensure the motor is rotating in the correct direction and no faults or alarms occur. =->

Forward

If there is no error in step 4, press . to increase the frequency reference. Increase
5. |the frequency in 10 Hz increments verifying smooth operation results at all speeds. For
each frequency, monitor the drive output current (U1-03) through the LED operator to
confirm the current is well below the motor rated current. Example: 6 Hz — 50 Hz.

6. |The drive should operate normally. Press to stop the motor. RUN flashes until| =
the motor comes to a complete stop.

Flashing
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4.9 Test Run with Load Connected

& Test Run with the Load Connected

After performing a no-load test run connect the load and proceed to run the motor and load together.

B Notes on Connected Machinery

* Clear the area around the motor.

* The motor should come to a complete stop without problems.

* Connect the machinery.

* Fasten all installation screws properly. Check that the motor and connected machinery are held in place.
» Confirm that the Fast-stop circuit or mechanical safety measures operate correctly.

* Be ready to press the STOP button in case of emergency.

B Checklist Before Operation

* The motor should rotate in the proper direction.
* The motor should accelerate and decelerate smoothly.

B Operating the Motor under Loaded Conditions

Test run the application similarly to the no-load test procedure when connecting the machinery to the motor.
* Check monitor parameter U1-03 to ensure there is no overcurrent.

« If the application permits running the load in the reverse direction, try changing motor direction and the frequency
reference while watching for abnormal motor oscillation or vibration.

* Correct any problems that occurs with hunting, oscillation, or other control-related issues.
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4.10 Verifying Parameter Settings and Backing Up Changes

4.10 Verifying Parameter Settings and Backing Up Changes

Check changes to parameter settings as a result of Auto-Tuning using the Verify function. Refer to Verifying Parameter

Changes: Verify Menu on page 84.

Save the verified parameter settings. Change the access level or set a password to the drive to prevent accidental
modification of parameter settings.

€ Backing Up Parameter Values: 02-03

Performing the following procedure stores all parameters settings to drive memory where they can later be recalled if
necessary. Set 02-03 to “1” to save parameter changes. This saves all parameter settings, and then returns 02-03 to 0. The
drive can now “recall” the saved parameters by performing a “user-initialization” (A1-03 = 1110).

Parameter e Settin Default
No. Name Description Rangg Setting
Allows storing of parameter settings as a User Initialization Selection.
0: Saved/Not set
02-03 User Parameter 1: Set Defaults - Saves current parameter settings as user default settings. 0102 0
Default Value 2: Clear All - Clears the currently saved user settings. After saving the user parameter
set value, the items of 1110 (User Parameter Initialize) are displayed in A1-03 (User
Parameter Default Value).
Selects a method to initialize the parameters.
0: No Initialize
Initialize 1110: User Initialize (The user must first program and store desired settings using
A1-03 Parameters parameter 02-03) 0 to 5550 0
2220: 2-Wire Initialization (parameter initialized prior to shipment)
3330: 3-Wire Initialization
5550: oPE4 Fault reset

€ Parameter Access Level: A1-01

Setting the Access Level for “Operation only” (A1-01 = 0) allows the user to access parameters A1-000 and UO-O0O
only. Other parameters are not displayed.

Setting the Access Level for “User Parameters” (A1-01 = 1) allows the user to access parameters that have been previously
saved as User Parameters. This is helpful when displaying only the relevant parameters for a specific application.

No.

Parameter
Name

Description

Setting
Range

Default

Al1-01

Access Level
Selection

Selects which parameters are accessible via the digital operator.

0: Operation only (A1-01, -04, and -06 can be set and monitored. U parameters can be
monitored)

1: User Parameters (Only those recently changed among application parameters A2-01
to -16 and A2-17 to -32 can be set and monitored)

2: Advanced Access Level (All parameters can be set and monitored)

Oto2

A2-01
to
A2-32

User Parameters 1
to 32

Parameters selected by the user are stored to the User Parameter menu. This includes
recently viewed parameters or parameters specifically selected for quick access.

If parameter A2-33 is set to 1, recently viewed parameters will be listed between A2-17
and A2-32. Parameters A2-01 through A2-16 must be manually selected by the user.
If A2-33 is set to 0, then recently viewed parameters will not be saved to the User
Parameter group. The entire A2 parameter group is now available for manual
programming.

b1-01 to
02-08

A2-33

User Parameter
Automatic
Selection

0: Parameters A2-01 through A2-32 are reserved for the user to create a list of User
Parameters.

1: Save history of recently viewed parameters. Recently edited parameters will be saved
to A2-17 through A2-32 for quick access. The most recently changed parameter is
registered in A2-17. The second most recently changed parameter is registered in A2-18.

0,1

106

YASKAWA ELECTRIC SIEP C710606 19D YASKAWA AC Drive - V1000 Technical Manual



4.10 Verifying Parameter Settings and Backing Up Changes

€ Password Settings: A1-04, A1-05

The user can set a password to the drive to restrict access. The password is selected via parameter A1-05. The selected
password must be entered in parameter A1-04 to unlock parameter access (i.e., parameter setting A1-04 must match the
value programmed into A1-05). The following parameters cannot be viewed or edited until the value programmed into
A1-04 correctly matches the value as programmed in parameter A1-05: A1-01, A1-02, A1-03, A1-06 and A2-01 through

A2-33.

Note: Parameter A1-05 is hidden from view. To display A1-05, access parameter A1-04 and simultaneously depress the key and the
ke
y.

€ Copy Function (Optional)

Parameter settings can be copied to another drive to simplify parameter restoration or multiple drive setup. The drive
supports the following options:

B USB/Copy Unit (JVOP-181)

The copy unit is an external option connected to the drive to copy parameter settings to another drive. It includes a USB
adapter to connect the drive to a PC.

B LCD Operator (JVOP-180)

The LCD operator operates the drive and supports copying, importing, and verifying parameter settings using the
parameters 03-01 and 03-02.

Note: Use of the LCD operator requires that the drive is running drive software version PRG: 1012 or later. The LCD operator is not compatible
with drive software version PRG: 5010.

B LED Operator (JVOP-182)

The LED operator operates the drive and supports copying, importing, and verifying parameter settings.

Note: Use of the LED operator requires that the drive is running drive software version PRG: 1014 or later. The LED operator is not compatible
with version PRG: 5010.

B Drive Wizard Plus

Drive Wizard Plus is a PC software tool for parameter management, monitoring, and diagnosis. Drive Wizard Plus can
load, store, and copy drive parameter settings. For details, refer to Help in the Drive Wizard Plus software.

The installation files can be obtained at no charge from:

Europe: http://www.yaskawa.eu.com
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4.11 Test Run Checklist

4.11 Test Run Checklist

Review the checklist before performing a test run. Check each item that applies.

M No. Checklist Page
O 1 Thoroughly read the manual before performing a test run. -
O 2 Turn the power on. 91
O 3 Set the voltage for the power supply to E1-01. 161

Check the items that correspond to the control mode being used.

WARNING! Ensure start/stop and safety circuits are wired properly and in the correct state before energizing the drive. Failure to comply
could result in death or serious injury from moving equipment. When programmed for 3-Wire control, a momentary closure on terminal
S1 may cause the drive to start.

M No. Checklist Page
V/f Control (A1-02 = 0)

O 4 Select the best V/f pattern according to the application and motor character‘jsgcs. _

Example: If using a motor with a rated frequency of 50.0 Hz, set E1-03 to “0”.

O 5 Perform Auto-Tuning for Energy Savings if using Energy Saving functions. 98
Open Loop Vector Control (A1-02 = 2)

O 6  |Uncouple the load from the motor when performing Rotational Auto-Tuning. 98

O 7  |Perform Rotational Auto-Tuning. 98

The following data entered during Auto-Tuning should match the information written on the motor nameplate:
* motor rated output power (kW) — T1-02

« rated voltage (V) — T1-03

D 8 * rated current (A) — T1-04 102
¢ Dbase frequency (Hz) — T1-05

* number of motor poles — T1-06

* motor rotations per minutes (r/min) — T1-07
PM Open Loop Vector Control (A1-02 = 5)
O | 9 | Set permanent motor parameters E5-01 through E5-24 90

Proceed to the following checklist after checking items 4 through 9.

M No. Checklist Page
O 10 |The [BRVI should illuminate after giving a run command. -
® 4o

O 11 |Togivearun command and frequency reference from the LED Digital Operator, press @i to setto LOCAL. 84
The LO/RE key lights while LOCAL is displayed.

O 12 If the motor rotates in the opposite direction during the test run, switch two of the drive output terminals (U/ 97
T1, V/T2, W/T3).

O 13 |Select the correct duty rating (C6-01) for the application. -

O 14 Set the correct values for the motor rated current (E2-01) and the motor protection selection (L1-01) to ensure B
motor thermal protection.

O 15 If the run command and frequency reference are provided via the control circuit terminals, set the drive for 84
REMOTE and be sure the LO/RE light is out.

O 16 If the control circuit terminals should supply the frequency reference, select the correct voltage input signal 84
level (0 to 10 V) or the correct current input signal level (4 to 20 mA or 0 to 20 mA).

O 17  |Set the proper voltage to terminal Al. (0 to 10 V). 115

O 18 |Set the proper current to terminal A2. (4 to 20 mA or 0 to 20 mA). 115

O 19 | When current input is used, set H3-09 to “2” (4 to 20 mA) or “3” (0 to 20 mA) and set H3-10 to “0”. -

O 20 |When current input is used, switch the drive built-in DIP switch S1 from the V-side (OFF) to I-side (ON). -
Set the minimum and maximum frequency references to the desired values. Make the following adjustments
if the drive does not operate as expected:

O 71 Gain adjustment: Set the maximum voltage/current signal and adjust the analog input gain (H3-03 for input _
Al, H3-11 for input A2) until the frequency reference value reaches the desired value.
Bias adjustment: Set the minimum voltage/current signal and adjust the analog input bias (H3-04 for input
A1, H3-12 for input A2) until the frequency reference value reaches the desired minimum value.
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5.1 A: Initialization

5.1 A: Initialization

The initialization group contains parameters associated with initial setup of the drive. Parameters involving the display
language, access levels, initialization, and password are located in this group.

€ A1: Initialization

B A1-00: Language Selection
Selects the display language for the digital operator.

Note: This parameter is not reset when the drive is initialized using parameter A1-03.
No. Parameter Name Setting Range Default
A1-00 Language Selection 0to7 0

Setting 0: English

Setting 1: Japanese

Setting 2: German

Setting 3: French

Setting 4: Italian

Setting 5: Spanish

Setting 6: Portuguese

Setting 7: Chinese

B A1-01: Access Level Selection

Allows or restricts access to drive parameters.

No. Parameter Name Setting Range Default
A1-01 Access Level Selection 0to2 2

Setting 0: Operation Only
Access is restricted to parameters A1-01, A1-04, A1-06, and all U monitor parameters.

Setting 1: User Parameters

Access to only a specific list of parameters set to A2-01 through A2-32. These User Parameters can be accessed using the
Setup mode of the digital operator.

Setting 2: Advanced Access Level (A) and Setup Access Level (S)

All parameters can be viewed and edited.

Notes on Parameter Access

* If the drive parameters are password protected by A1-04 and A1-05, parameters A1-00 through A1-03, A1-06, and all
A2 parameters cannot be modified.

« If a digital input programmed for Program Lockout (H1-OO = 1B) is enabled, parameter values cannot be modified,
even though the A1-01 is set to 1 or 2.

* If parameters are changed via serial communication the parameters cannot be changed from the digital operator until an
Enter command is received from the serial communication.

B A1-02: Control Method Selection
Selects the Control Method of the drive.

Note: 1. Be sure to perform Auto-Tuning when using one of the vector control modes.
2. Reinitializing the drive does not reset A1-02 to the factory default value.

No. Parameter Name Setting Range Default
A1-02 Control Method Selection 0,2,5 0

Setting 0: V/f Control
 For general-purpose and multiple motor applications.
* For use when the motor parameters are unknown and Auto-tuning can not be performed.

Setting 2: Open Loop Vector
* For general, variable-speed applications.
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* For applications requiring precise speed control, quick response, and higher torque at low speeds.

Setting 5: PM Open Loop Vector

For operating SPM, IPM, and various permanent magnet motors. Takes advantage of Energy Saving features when
operating with derated torque.

B A1-03: Initialize Parameters

Resets parameter settings back to their original default values. After the initialization the parameter automatically returns
to 0.

No. Parameter Name Setting Range Default
A1-03 Initialize Parameters 0,1110, 2220, 3330, 5550 0

Setting 0: No Initialization

Setting 1110: User Initialize

The modified drive parameters are returned to the values selected as user settings. User settings are stored when parameter
02-03 = “1: Set Defaults”.

Note: A “user-initialization” resets all parameters to a user-defined set of default values that were previously saved to the drive. To clear the
user-defined default values, set parameter 02-03 to “2”.

Setting 2220: 2-Wire Initialization

Resets all parameters back to their original default settings with digital inputs S1 and S2 configured as forward run and
reverse run, respectively. A 2-wire sequence assigns functions to input terminals S1 and S2.

Refer to Setting 40/41: Forward Run/Reverse Run Command for 2-Wire Sequence on page 183 for more information.

Setting 3330: 3-Wire Initialization

The drive parameters are returned to factory default values with digital inputs S1, S2, and S5 configured as run, stop, and
forward/reverse respectively. A 3-wire sequence assigns functions to input terminals S1, S2, and S5.

Refer to Setting 0: 3-Wire Sequence on page 177 for more information.

Setting 5550: oPE04 Reset

If parameters on a certain drive have been edited and then a different terminal block is installed with different settings
saved in its built-in memory, an oPE04 error will appear on the display. To use the parameter settings saved to the terminal
block memory, set A1-03 to “5550”.

Notes on Parameter Initialization

The parameters shown in Table 5.1 will not be reset when the drive is initialized by setting A1-03 =2220 or 3330. The
fault history will not be reset when the drive is initialized by A1-03 = 2220 or 3330. Although the control mode in A1-02
is not reset when A1-03 is set to 2220 or 3330, it may change when an application preset is selected.

Table 5.1 Parameters not Changed by Drive Initialization

No. Parameter Name
A1-00 Language Selection
A1-02 Control Method Selection
A1-07 DriveWorksEZ Function Selection
E1-03 V/f Pattern Selection
E5-01 Motor Code Selection (for PM motors)
E5-02 Motor Rated Capacity (for PM motors)
E5-03 Motor Rated Current (for PM motors)
E5-04 Motor Poles (for PM motors)
E5-05 Motor Stator Resistance (for PM motors)
E5-06 Motor d Axis Inductance (for PM motors)
E5-07 Motor q Axis Inductance (for PM motors)
E5-09 Motor Induction Voltage Constant 1 (for PM motors)
E5-24 Motor Induction Voltage Constant 2 (for PM motors)
02-04 Drive/kVA Selection
L8-35 Installation Selection
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B A1-04, A1-05: Password and Password Setting

A1-04 is for entering the password when the drive is locked. A1-05 is a hidden parameter used to set the password.

No. Parameter Name Setting Range Default
Al1-04 Password
- 0 to 9999 0
A1-05 Password Setting

How to use the Password

The user can set a password for the drive to restrict access. The password is set to A1-05 and must be entered to A1-04 to
unlock parameter access. Until the correct password is entered, the following parameters cannot be viewed or edited:
A1-01, A1-02, A1-03, A1-06, and A2-01 through A2-33.

The instructions below demonstrate how to set a new password. Here, the password set is “1234”. An explanation follows
on how to enter the password to unlock the parameters.

Table 5.2 Setting the Password for Parameter Lock

Step Display/Result
1. |Turn on the power to the drive. The initial display appears. =-> - aon
2. |Scroll to the Parameter Setup display and press . nd
J
3. |Scroll to the right by pressing . nd
>

4. |Select the flashing digits by pressing . nd

5. | Select A1-04 by pressing . nd

6 Press the key while holding down at the same time. A1-05 will appear. -

* |Note: A1-05 is normally hidden, but can be displayed by following the directions listed
here.
J
7o | Press the key. nd
> -

8. Use , and to enter the password. -

9- | press ENEY to save what was entered. nd

10. | The display automatically returns to the display shown in step 5. g

Table 5.3 Check to see if A1-01 is locked (continuing from step 10 above)
Step Display/Result

vy

L i ] -

Press to display A1-01. «01” flashes
9

2. |press to display the value set to A1-01. nd m

3. press and , making sure that the setting values cannot be changed.

4. Press to return to the first display. nd

Table 5.4 Enter the Password to Unlock Parameters (continuing from step 4 above)

Step Display/Result
vy
]
L |press to enter the parameter setup display. g
1Yy
> . -
2. |Ppress to select the flashing digits as shown. nd “m
01~ flashes
y 1Yy
3. |press to scroll to A1-04. nd
4. |Enter the password “1234”. -> m
]
5. |Press to save the new password. nd m
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Step Display/Result

vy

6. |[Drive returns to the parameter display. =)

7. Press and scroll to A1-01. g m

8. |Press GENES to display the value setto A1-01. If the first "0" blinks, parameter settings| =
are unlocked.

> V-
9. |Use and to change the value if desired. This is not typical.

10. |Press @N=3 to save the setting, or to return to the previous display without saving| = m
changes.
vy
11. |The display automatically returns to the parameter display. =) m
Note: Parameter settings can be edited after entering the correct password. Performing a 2-Wire or 3-Wire initialization resets the password

to “0000”. Reenter the password to parameter A1-05 after drive initialization.

B A1-06: Application Presets

Several Application Presets are available to facilitate drive setup for commonly used applications. Selecting one of these
Application Presets automatically sets the required parameters to default values and selects I/Os. In addition, Application
Preset parameters are assigned to the list of User Parameters, A2-01 through A2-16. These can be accessed in the Setup
Mode and provide quicker application adjustment by eliminating the need to scroll through multiple menus.

Refer to Application Selection on page 92 for details on parameter A1-06.

B A1-07: DriveWorksEZ Function Selection

DriveWorksEZ is a software package that can be used to customize the drive functionality or add PLC functionality by
the interconnection and configuration of basic software function blocks. The drive performs program created by the user
in 2 ms cycles.

Parameter A1-07 can be used to enable or disable the DriveWorksEZ program inside the drive.

Note: 1. IfDriveWorksEZ assigned functions to any multi-function output terminals, those functions stay set after disabling DriveWorksEZ.
2. Reinitialization using A1-03 does not reset A1-07 to the factory default value.
3. For more information on DriveWorksEZ, contact a Yaskawa representative or the Yaskawa sales department directly.

No. Parameter Name Setting Range Default
A1-07 DriveWorksEZ Function Selection 0to2 0

Setting 0: DWEZ Disabled
Setting 1: DWEZ Enabled
Setting 2: Digital Input

& A2: User Parameters

B A2-01to A2-32: User Parameters

The user can select 32 parameters and assign them to A2-01 through A2-32. This saves time later scrolling through the
parameter menu. The list of User Parameters can also track the most recently edited settings and save those parameters to
this list.

No. Parameter Name Setting Range Default
A2-01 to A2-32 User Parameters 1 to 32 A1-02;b1-01 0 02-08 | Dependingon

Saving User Parameters

To save specific parameters to A2-01 to A2-32, first set the access level to allow access to all parameters (A1-02 = 2).
Next assign the parameter number to the User Parameters list by entering it into one of the A2-C100 parameters. By then
setting A1-01 to “1”, the access level can be restricted so that users can only set and reference the specific parameters
saved as User Parameters.
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B A2-33: User Parameter Automatic Selection

A2-33 determines whether or not parameters that have been edited are saved to the User Parameters (A2-17 to A2-32) for
quick, easy access.

No. Parameter Name Setting Range Default
A2-33 User Parameter Automatic Selection Oorl Depznl(}i)%g on

Setting 0: Do not save list of recently viewed parameters.
To manually select the parameters listed in the User Parameter group, set A2-33 to “0”.

Setting 1: Save history of recently viewed parameters.

By setting A2-33 to 1, all parameters that were recently edited will be automatically saved to A2-17 through A2-32. A
total of 16 parameters are saved in order with the most recently edited parameter set to A2-17. User parameters can be
accessed using the Setup mode of the digital operator.
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5.2 b: Application

Application parameters configure the source of the frequency reference, the Run command, DC Injection Braking, Speed
Search, various timer functions, PID control, the Dwell function, Energy Savings and a variety of other application-related
settings.

€ b1: Mode of Operation

B b1-01: Frequency Reference Selection 1
Use parameter b1-01 to select the frequency reference source 1 for the REMOTE mode.

Note: 1. IfaRuncommand is input to the drive but the frequency reference entered is 0 or below the minimum frequency, the RUN indicator
LED on the digital operator will light and the STOP indicator will flash.

2. Press the LO/RE key to set the drive to LOCAL and use the operator keypad to enter the frequency reference.

No. Parameter Name Setting Range Default
b1-01 Frequency Reference Selection 1 0to4 1

Setting 0: Digital Operator

Using this setting, the frequency reference can be input by:

* Switching between the multi-speed references in the d1-CIC] parameters.
 Entering the frequency reference on the operator keypad.

Setting 1: Terminals (Analog Input Terminals)
Using this setting, an analog frequency reference can be entered from:
* Terminal Al using a 0 to 10 Vdc signal.

* Terminal A2 using either a 0 to 10 Vdc or a 0/4 to 20 mA signal.

Note: Terminal A2 supports voltage and current input. The input signal type must be set up by setting DIP switch S1 and adjusting parameter
H3-09. Refer to H3-09: Terminal A2 Signal Level Selection on page 197.

Entering only the main frequency reference:
Using Control Circuit Terminal A1 (0 to 10 Vdc voltage input):

Use a circuit such as the one shown in Figure 5.1 or an external 0 to 10 Vdc voltage source like a PLC analog output and
set the input level selection for Al in parameter H3-02 as desired. Refer to H3-02: Terminal Al Function Selection on
page 196.

Drive

+V (+10.5 V, 20 mA)

Oto10V
2kQ - ° A1 Main Frequency Reference

(voltage input)

A2 Auxiliary Frequency Reference
(voltage/current input)

AC  Frequency Reference

J;ommon

Figure 5.1 Setting the Frequency Reference by Voltage Input

+ Using Control Circuit Terminal A2 (0 to 10 Vdc voltage input)

Use the same connection like explained for terminal A1 for terminal A2. Make sure that switch S1 is set to “V” and set
the appropriate signal level for terminal A2 by entering O or 1 into parameter H3-09. The terminal A2 function must be
set to frequency bias by entering 0 into parameter H3-10 (Refer to H3-10: Terminal A2 Function Selection on page
198).

* Using Control Circuit Terminal A2 (0/4 to 20 mA current input)

Connect input A2 to an external current source such as the one shown in Figure 5.2. Make sure that switch S1 is set to
“I”” and set the appropriate signal level for terminal A2 by entering 2 (4 to 20 mA) or 3 (0 to 20 mA) into parameter H3-09.
The terminal A2 function must be set to frequency bias by entering 0 into parameter H3-10 (Refer to H3-10: Terminal
A2 Function Selection on page 198).

YASKAWA ELECTRIC SIEP C710606 19D YASKAWA AC Drive - V1000 Technical Manual 115

Parameter Details



5.2 b: Application

DIP switch S1

v T e
I 9 P
£

—) D +V (+10.5 V, 20 mA power supply)
- J

(O A1 Frequency reference

0 or 4 to 20 mA input
(O A2 Frequency reference bias

)AC Analog common

;

Figure 5.2 Setting the Frequency Reference by Current Input

)

Switching between Main/Auxiliary Frequency References

The frequency reference input can be switched between terminal A1 (main) and terminal A2 (auxiliary). When using this
function:

* Make sure that b1-01 is set to “1” (Frequency reference from analog input).
* Set the terminal A2 function to auxiliary frequency (H3-10 = 2).
* Set one digital input to multi-speed 1 (H1-OO = 3, default for S5).

The frequency reference value is read from

» Terminal A1 when the digital input set for multi-speed 1 is open.

» Terminal A2 when the digital input set for multi-speed 1 is closed.

Figure 5.2 shows a wiring example for main/auxiliary reference switching using digital input S5.

Drive

O

+V (+10.5V, 20 mA)

2kQ| [«———(A1 Main Frequency Reference
(voltage input)

2kQ | |- A2 Aux Frequency Reference 1
(voltage input)

OO)

AC Frequency Reference Common

S5 Multi-Function Digital Input

SC Digital Input Common

Figure 5.3 Switching between Analog Reference 1 and 2

Setting 2: MEMOBUS/Modbus Communications

This setting requires that the frequency reference is entered via the RS-485/422 serial communications port (control
terminals R+, R-, S+, S-, Protocol: MEMOBUS/Modbus). For instructions, Refer to MEMOBUS/Modbus
Communications on page 407.

Setting 3: Option Card

This setting requires that the frequency reference is entered via an option board plugged into connector CN5 on the drive
control board. Consult the manual supplied with the option board for instructions on integrating the drive with the
communication system.

Note: Ifthe frequency reference source is set for an option PCB (b1-01 = 3) but an option board is not installed in CN5, an oPEO5 Programming
Error will be displayed on the digital operator and the RUN command will not be accepted.
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Setting 4: Pulse Train Input

Ifb1-01 is set to 4 the frequency reference must be provided by a pulse train signal at terminal RP that complies with the
following specification.

Pulse Train Input Specifications

Response Frequency 0.5to 32 kHz
Duty Cycle 30 to 70%
High Level Voltage 35t0132V
Low Level Voltage 0.0t0 0.8 V
Input Impedance 3kQ

Verifying Pulse Train is Working Properly
* Make sure that b1-01 is set to 4 and H6-01 is set to 0.
* Set the pulse input scaling H6-02 to the pulse train frequency value that equals 100% frequency reference.

 Enter a pulse train signal to terminal RP and check if the correct frequency reference is displayed. Try also with different
pulse train input frequencies.

B b1-02: Run Command Selection 1

Parameter b1-02 determines the Run and Stop command source 1 in the REMOTE mode.

WARNING! Sudden Movement Hazard. Clear personnel, secure equipment, and check sequence and safety circuitry before starting
the drive. Failure to comply could result in death or serious injury from moving equipment.

No. Parameter Name Setting Range Default
b1-02 Run Command Selection 1 0to3 1

Setting 0: Digital Operator

Using this setting, the RUN and STOP keys on the operator keypad will start and stop the motor. The LED in the LO/RE
key will be on to indicate that the Run command is assigned to the operator. The example below shows how the drive can
be operated if b1-02 is set to 0.

Step Display/Result
1. |Turn on the power to the drive. The initial display appears. ->
2. |Set the frequency reference to F6.00 (6 Hz). g

3. |Pressthe key to start the motor. The RUN indicator LED will light and the motor| =
will begin rotating at 6 Hz.

4. |Press the key to stop the motor. The RUN light will flash until the motor comes| w=p
to a complete stop.

Setting 1: Control Circuit Terminal

This setting requires that the Run and Stop commands are entered from the digital input terminals. The following sequences
can be used:

* 2-Wire sequence 1:
Two inputs (FWD/Stop-REV/Stop). Initializing the drive by setting A1-01 = 2220, presets the terminals S1 and S2 to

these functions. This is the default setting of the drive. Refer to Setting 40/41: Forward Run/Reverse Run Command
for 2-Wire Sequence on page 183.

* 2-Wire sequence 2:
Two inputs (Start/Stop-FWD/REV). Refer to Setting 42/43: Run and Direction Command for 2-Wire Sequence 2 on
page 183.

* 3-Wire sequence:

Inputs S1, S2, S5 (Start-Stop-FWD/REV). Initialize the drive by setting A1-01 = 3330 presets the terminals S1, S2 and
S5 to these functions. Refer to Setting 0: 3-Wire Sequence on page 177.
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Setting 2: MEMOBUS/Modbus Communications

To issue a Run command via serial communications, set b1-02 to “2” and connect the RS-485/422 serial communication
cable to R+, R-, S+, and S- on the removable terminal block. Refer to MEMOBUS/Modbus Communications on page
407.

Setting 3: Option Card

To issue the Run command via the communication option board, set b1-02 to “3” and plug a communication option board
into the 2CN port on the control PCB. Refer to the manual supplied with the option board for instructions on integrating
the drive into the communication system.

Note: Ifb1-01 is set to 3, but an option board is not installed in 2CN, an oPE0S operator programming error will be displayed on the digital
operator and the drive will not run.

B b1-03: Stopping Method Selection

Select how the drive stops the motor when a Stop command is entered or when the Run command is removed.

No. Parameter Name Setting Range Default
b1-03 Stopping Method Selection 0to3,9 0

Setting 0: Ramp to Stop
When a Stop command is issued or the Run command is removed, the drive will decelerate the motor to stop. The
deceleration rate is determined by the active deceleration time. The default deceleration time is set to parameter C1-02.

DC Injection braking (for IM control) or Short Circuit Braking (PM Open Loop Vector) can be applied at the end of the
ramp in order to completely stop high inertia loads. Refer to b2: DC Injection Braking on page 122 for details.

Run Command
ON OFF

Maximum
Output Frequency

Decelerates according to the
specified deceleration time

Zero Speed Level
(b2-01)

Decel Time
(C1-02, etc.)

DC Injection
Current (b2-02)

DC Injection Braking

[
[ DC Braking Time at Stop (b2-04) |

Figure 5.4 Ramp to Stop

Setting 1: Coast to Stop

When a Stop command is issued or the Run command is removed, the drive will shut off its output and the motor will
coast (uncontrolled deceleration) to stop where the stopping time is determined by the inertia and the friction in the driven
system.

Run
Command ON OFF

Output
Frequency

Drive output frequency is shut off

Motor rpm

Figure 5.5 Coast to Stop

Note: After a stop is initiated, any subsequent Run command that is entered will be ignored until the Minimum Baseblock Time (L2-03) has
expired. Do not attempt to start the motor again until it has come to a complete stop. To start the motor before it has stopped completely,
use DC Injection at start (Refer to b2-03: DC Injection Braking Time at Start on page 123) or Speed Search (Refer to b3: Speed
Search on page 123).

118 YASKAWA ELECTRIC SIEP C710606 19D YASKAWA AC Drive - V1000 Technical Manual



5.2 b: Application

Setting 2: DC Injection Braking to Stop

When the Run command is removed, the drive will baseblock (turn off its output) for the minimum baseblock time (L2-03).
Once the minimum baseblock time has expired, the drive will brake the motor by injecting DC current into the motor
windings. The stopping time will be reduced as compared to coast to stop. The level of DC Injection current is set by
parameter b2-02 (default = 50%).

Note: This function is not available when using PM Open Loop Vector.

Run Command

ON OFF

Output Frequency

4{ Minimum Baseblock Time (L2-03)

DC Injection Braking I $ ‘

DC Injection Braking DC Braking
Time at Stop Current (b2-02)
(b2-04)*

Motor Speed

Figure 5.6 DC Injection Braking to Stop

The time for DC Injection Braking is determined by the value set to b2-04 and by the output frequency at the time the Run
command is removed. It can be calculated by:

b2-04 « 10 « Output frequency
Max. output frequency (E1-04)

DC Injection brake time =

DC Injection braking time

D2-04 X 0 f-=mmm oo :

b2-04

Output frequency when 100%
Stop command was entered (Maximum output
frequency)

10%

Figure 5.7 DC Injection Braking Time Depending on Output Frequency

Note: If an overcurrent (oC) fault occurs during DC Injection Braking to stop, lengthen the minimum baseblock time (L2-03) until the fault
no longer occurs.

Setting 3: Coast to Stop with Timer

When the Run command is removed, the drive will turn off its output and the motor will coast to stop. If a Run command
is input before the operation wait time ¢ expires, the drive will not rotate the motor and the Run command will need to be
cycled before operation can occur.

Run Command
ON OFF ON OFF |ON

Output Frequency

Drive output voltage
interrupted

Operation Wait Time t

Figure 5.8 Coast to Stop with Timer
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The operation wait time ¢ is determined by the output frequency when the Run command is removed and by the active
deceleration time.

Operation wait time t

Selected

decel time

Minimum
Baseblock Time
(L2-03)

Min. output Output frequency 100%
frequency when Stop command (Max. output
is entered frequency)

Figure 5.9 Operation Wait Time Depending on Output Frequency

Setting 9: Simple Positioning Stop

This method of stopping the motor always decelerates the same distance to stop as shown in Figure 5.10. The stopping
distance S1 is calculated using the maximum output frequency setting E1-04 and the selected deceleration time. If the
drive is stopped from a frequency lower than the maximum speed it keeps the current speed. When the distance traveled
becomes equal to S1 - S2, the drive decelerates to stop using the current deceleration time. The stopping accuracy can be
adjusted using the positioning gain set in parameter d4-12.

Normal Deceleration Simple Positioning
Motor speed Motor speed
Deceleration i
Max. output dist Max. output Deceleration
stance i
frequency ' frequency /d|stance
S1 S1
S1
S2 <
It ‘ t
Set deceleration time ! Set deceleration time
Run command Run command

Figure 5.10 Simple Positioning Deceleration

Precautions when using Simple Positioning:

» Changing the deceleration time during the deceleration will result in inaccurate positioning as the calculation considers
the deceleration time that was active only when the Run command was removed.

» The Dwell function must be deactivated (b6-03 and b6-04 = 0).
* The KEB function can not be used (H1-OO must be different than 65/66/7A/7B).

* The Stall Prevention during stop must be deactivated (L3-04 = 0). For regenerative loads a braking option might be
necessary.

* The overvoltage suppression must be disabled (L3-11 = 0).
* High Slip Braking must be deactivated (H1-OO must be different from 68).
* The S-curves at deceleration start and deceleration end must be inactive (C2-03/04 = 0).

B b1-04: Reverse Operation Selection

For some applications, reverse motor rotation is not appropriate and may even cause problems (e.g., air handling units,
pumps, etc.). Setting parameter b1-04 to 1 instructs the drive to ignore any Reverse run commands.

No. Parameter Name Setting Range Default
bl1-04 Reverse Operation Selection Oorl 0

Setting 0: Reverse Operation Enabled
Possible to operate the motor in both forward and reverse directions.

Setting 1: Reverse Operation Disabled
Drive disregards a Reverse run command or a negative frequency reference.
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B b1-07: LOCAL/REMOTE Run Selection

The drive has the following three separate control sources that can be switched using digital inputs or the LO/RE key on
the digital operator (for details Refer to Setting 1: LOCAL/REMOTE Selection on page 177, Refer to Setting 2: External
Reference 1/2 Selection on page 177 and Refer to 02-01: LO/RE (LOCAL/REMOTE) Key Function Selection on page
238):

* LOCAL - The digital operator is used to set the reference and the Run command.

* REMOTE -Reference 1: The settings of b1-01 and b1-02 determine where the frequency reference and Run command
are input from.

* REMOTE - Reference 2: The settings of b1-15 and b1-16 determine where the frequency reference and Run command
are input from.

When switching from LOCAL to REMOTE, or between Reference 1 and Reference 2, the Run command may already be
present at the location the source was switched to. Parameter b1-07 can be used to determine how the Run command is
treated in this case.

No. Parameter Name Setting Range Default

b1-07 LOCAL/REMOTE Run Selection Oorl 0

Setting 0: Run Command Must Be Cycled

If the Run command is issued differently in the old and new control source (e.g. old - terminals, new - serial
communications) and it is active at the new source when switching takes place, the drive will either not start or it will stop
if it was running before. The Run command has to be cycled to start from the new control source.

Setting 1: Continue Running

If the Run command is active at the new control source, the drive starts or continues running. There is no need to cycle
the Run command.

WARNING! The drive may start unexpectedly if switching control sources when b1-07 = 1. Clear all personnel away from rotating
machinery and electrical connections prior to switching control sources. Failure to comply may cause death or serious injury.

B b1-08: Run Command Selection while in Programming Mode

As a safety precaution, the drive will not normally respond to a Run input when the digital operator is being used to adjust
parameters in the Programming Mode (Verify Menu, Setup Mode, Parameter Settings Mode, and Auto-Tuning). If required
by the application b1-08 can be used to changed this functionality.

No. Parameter Name Setting Range Default

b1-08 Run Command Selection while in Programming Mode 0to?2 0

Setting 0: Disabled
A Run command is not accepted while the digital operator is in Programming Mode.

Setting 1: Enabled
A Run command is accepted in any digital operator mode.

Setting 2: Prohibit Programming During Run
It is not possible to enter the Programming Mode as long as the drive output is active.

B b1-14: Phase Order Selection
Sets the phase order for drive output terminals U/T1, V/T2, and W/T3.

No. Parameter Name Setting Range Default

bl-14 Phase Order Selection Oorl 0

Setting 0: Standard Phase Order
Setting 1: Switched Phase Order

B b1-15: Frequency Reference Selection 2
Refer to b1-01: Frequency Reference Selection 1 on page 115 for details.

The value set to b1-15 is used as Frequency Reference 2 when one of the multi-function input terminals set for Frequency
Reference Switching (H1-OO = 2) closes. Refer to Setting 2: External Reference 1/2 Selection on page 177 for
instructions on how this function works.

No. Parameter Name Setting Range Default

bl-15 Frequency Reference Selection 2 0to4 0
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B b1-16: Run Command Selection 2
Refer to b1-02: Run Command Selection 1 on page 117 for details.

The value set to b1-16 is used as Run Command Source 2 when one of the multi-function input terminals set for Frequency
Reference Switching (H1-O0 = 2) closes. Refer to Setting 2: External Reference 1/2 Selection on page 177 for
instructions on how this function works.

No. Parameter Name Setting Range Default
bl-16 Run Command Selection 2 0to3 0

B b1-17: Run Command at Power Up

This parameter is used to determine whether an external Run command that is active during power up of the drive will
start the drive or not.

No. Parameter Name Setting Range Default
bl-17 Run Command at Power Up Oorl 0

Setting 0: Run Command at Power Up is not Issued
The Run command has to be cycled to start the drive.

Note: For safety reasons, the drive is initially set up not to accept a Run command at power up (b1-17 ="0"). If a Run command is issued at
power up, the RUN indicator LED will flash quickly. Change parameter b1-17 to 1 if a Run command active at power up shall be
accepted by the drive.

Setting 1: Run Command and Power Up is Issued

An external Run command active during power up is issued and the drive starts to operate the motor as soon as it gets
ready for operation (i.e. once the internal start up process is complete).
WARNING! Sudden Movement Hazard. If b1-17 is set to 1 and an external Run command is active during power up, the motor will

begin rotating as soon as the power is switched on. Proper precautions must be taken to ensure that the area around the motor is safe
prior to powering up the drive. Failure to comply may cause serious injury.

€ b2: DC Injection Braking

These parameters determine how the DC Injection Braking/Short Circuit Braking feature operates. Parameters involving
the starting frequency, current level, braking time are located here.

B b2-01: DC Injection Braking Start Frequency

Active when “Ramp to Stop” is selected as the stopping method (b1-03 = 0). Sets the starting frequency for:
* DC Injection Braking at stop in V/f and OLV control.
* Short Circuit Braking at stop in PM OLV control.

No. Name Setting Range Default
b2-01 DC Injection Braking Start Frequency 0.0 to 10.0 Hz 0.5 Hz

When the output frequency while ramping to stop drops below b2-01, the drive begins DC Injection/Short Circuit Braking
in order to completely stop the motor at the end of deceleration. I[f b2-01 <E1-09 (Minimum Frequency), then DC Injection/
Short Circuit Braking begins at the frequency set to E1-09.

No. Name Setting Range Default
. Determined by A1-02 and E1-03 and on E5-01
1
E1-09 Minimum Output Frequency 0.0 to 400.0 Hz </» in OLV/PM.

<I> The upper limit for the setting range is determined by E1-04.

njection Braking
EDC Injection Braki
b2-01 start frequency

output ‘
frequency

™ braking time
b2-04

Figure 5.11 DC Injection Braking during Deceleration

B b2-02: DC Injection Braking Current

Sets the DC Injection Braking current as a percentage of the drive rated current. If set to larger than 50%, the carrier
frequency is automatically reduced to 1 kHz.
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No.

Name

Setting Range

Default

b2-02

DC Injection Braking Current

0to 75%

50%

The level of DC Injection Braking current affects the strength of the magnetic field attempting to lock the motor shaft.
Increasing the current level will increase the amount of heat generated by the motor windings. This parameter should only
be increased to the level necessary to hold the motor shaft.

B b2-03: DC Injection Braking Time at Start

Sets the time of DC Injection Braking at start. It can be used to stop a coasting motor before restarting it or to apply a
braking torque at start. Disabled when set to 0.00 s.

Default
0.50s

No. Name
b2-03 DC Injection Braking Time at Start

Note:

Setting Range
0.00 to 10.00 s

Before starting an uncontrolled rotating motor (e.g. a fan motor driven by windmill effect), DC Injection or Speed Search should be
used to either stop the motor or detect its speed before starting it. Otherwise motor stalling and other faults can occur.

B b2-04: DC Injection Braking Time at Stop

This parameter works in combination with b2-01, and sets the DC Injection Braking time at stop. Used to completely stop
a motor with high inertia load after ramp down. Increase the setting if the motor tends to coast by inertia after a stop.

Default
0.50s

No. Name
b2-04

Setting Range
0.00 to 10.00 s

DC Injection Braking Time at Stop

B b2-08: Magnetic Flux Compensation Value

Sets the magnetic flux compensation as a percentage of the no-load current value (E2-03) and can be used to increase the
motor flux when the motor is started up.

No. Name
b2-08

Setting Range Default
0 to 1000% 0%

Magnetic Flux Compensation Value

This parameter allows the magnetizing motor flux to be boosted when starting the motor and thereby facilitate a quick
ramp-up of the torque reference and magnetizing current reference in order to reduce motor slip during start. This flux
level will be applied below the minimum output frequency set to E1-09 until the DC Injection time at start (b2-03) expires.
It may be used to compensate for reduced starting torque due to motor circuit inefficiencies.

B b2-12: Short Circuit Brake Time at Start

Short-Circuit braking can be used in Open Loop Vector for PM motors. By shorting all three motor phases it produces a
braking torque in the motor and can be used to stop a coasting motor before starting it.

Parameter b2-12 sets the time for Short-Circuit Brake operation at start. Disabled when set to 0.00 s.

No. Name Setting Range Default

b2-12 Short Circuit Brake Time at Start 0.00t0 25.50 s 0.00s

B b2-13: Short Circuit Brake Time at Stop

The Short-Circuit braking described for parameter b2-12 can also be applied at the end of deceleration in order to completely
stop high inertia loads. Short circuit braking is initiated when the output frequency falls below the higher of the values
b2-01 and E1-09.

Parameter b2-13 sets the time for Short-Circuit brake operation at stop. Disabled when set to 0.00 s.

No. Name Setting Range Default

0.00t0 25.50 s 0.50s

b2-13 Short Circuit Brake Time at Stop

€ b3: Speed Search

The Speed Search function allows the drive to detect the speed of a rotating motor shaft that is driven by external forces
(e.g. fan rotating by windmill effect or motor driven by load inertia). The motor operation can be directly started from the
speed detected without needing to stop the machine before.

Example: When a momentary loss of power occurs, the drive output shuts off. This results in a coasting motor. When
power returns, the drive can find the speed of the coasting motor and restart it directly.

The drive offers two types of Speed Search, Speed Estimation and Current Detection. Both methods are explained below
followed by a description of all relevant parameters.
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B Speed Estimation Type Speed Search (b3-24 = 1)

This method can be used for a single motor connected to a drive. It should not be utilized if the motor is one or more frame
sizes smaller than the drive, at motor speeds above 130 Hz, or when using a single drive to operate more than one motor.

The Speed Estimation type distinguishes two kinds of operation, Back EMF voltage estimation and DC current injection.

Back EMF Voltage Estimation

This method is used by Speed Search after short Baseblock (e.g. a power loss where the drives CPU kept running and the
Run command was kept active). Here the drive estimates the motor speed by analyzing the back EMF voltage. It outputs
the estimated frequency and increases the voltage using the time constant set in parameter L2-04. After that the motor is
accelerated or decelerated to the frequency reference starting from the detected speed.

AC power

supply ON OFF Selected

f C

Starts at the detected speed / r;efg?::cg
frequency
Output
current
- - Several milliseconds

Min. Baseblock Timz/v»¥+

b‘-‘ <1>
(L2-03) 3-05

Figure 5.12 Speed Search after Baseblock

<1> Once AC power is restored, the drive will wait for at least the time set to b3-05. If the power interruption is longer
than the Minimum Baseblock Time L.2-03, the drive will wait for b3-05 after the power has returned before starting Speed
Search.

Current Injection

This method is used when there is no detectable back EMF, e.g. after longer power losses, when Speed Search is applied
with the Run command (b3-01 = 1) or if an External Search command is used. It injects the DC current set in b3-06 to the
motor and detects the speed by measuring the current feedback. The drive outputs the detected frequency and increases
the voltage using the time constant set in parameter L2-04. If the resulting current is higher than the level in b3-02 the
output frequency is reduced. When the current becomes lower than b3-02 the motor speed is assumed to be found and the
drive starts to accelerate or decelerate to the frequency reference.

Decelerates at the Speed . ~ :
Search decel time set to b3-03 Waits for L2-04 x 2 time
ON
OFF
Rund Frequency reference
comman \ e set to the drive
Starts at the detected speed —* \/_
Output i i
frequency
/ o b3-02
Output
current 10s

Min. Baseblock Time (L2-03) <1>

Figure 5.13 Speed Search at Start

<1> The wait time for Speed Search (b3-05) determines the lower limit.

Note: If the Run command is quickly switched off and then back on again when the drive is set to “Coast to stop” as the stopping method,
Speed Search will operate as shown in Figure 5.12.

Notes on Using Speed Estimation Type Speed Search

» Auto-Tuning needs to be first performed if you plan to use Speed Estimation. Perform Auto-Tuning again if the there
is a change in the cable length between the drive and motor.

» Use Current Detection to search for speeds beyond 130 Hz or if the application is running multiple motors from the same
drive, or if the motor is considerably smaller than the capacity of the drive.
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* Speed Estimation may have trouble finding the actual speed if the motor cable very long. Current Detection should be
used in such situations.

* Use Current Detection instead of Speed Estimation when operating motors smaller than 1.5 kW. Speed Estimation can
end up stopping smaller motors as it might not be able to detect the speed or rotation direction of such small motors.

* Use Short circuit Braking instead of Speed Estimation when using Open Loop Vector Control for PM motors along with
a fairly long motor cable.

» Use Short circuit Braking instead of Speed Estimation if attempting to find the speed of a motor coasting faster than 120
Hz in Open Loop Vector Control for PM motors.

B Current Detection Type Speed Search (b3-24 = 0)

Current Detection Speed Search can be applied to any motor. Be aware that sudden acceleration may occur when using
Current Detection with relatively light loads.

This method detects the motor speed by reducing the output frequency and measuring the current. The frequency reduction
starts from the maximum output frequency or from the set frequency reference. As long as the output frequency is higher
than the rotor speed, the slip will cause a high current. The closer the output frequency comes to the rotor speed, the lower
the current draw will be. When the output current drops below the level as set in b3-02, the output frequency stops
decreasing and normal operation resumes.

The following time chart illustrates how Current Detection Speed Search operates after a momentary power loss:

Output frequency before Decel time

momentary power loss set to b3-03 Waits for L.2-04 x 2 time

AC power
supply ON OFF

Selected
Output +— frequency
frequency reference

Speed Search operation
current set to b3-02

,,,,,,,,,,,,,,,,,,,,,,,,,,, oo

Output
current

Min. Baseblock Time (L2-03) i«—» b3-05

Figure 5.14 Current Detection Speed Search after Power Loss

Note: After power is restored, the drive waits until the time set to b3-05 has passed before performing Speed Search. Thereby the Speed
Search may start not at the end of L2-03 but even later.

When Speed Search is applied using an external Search command or automatically with the Run command, the drive waits
for the minimum baseblock time L2-03 before Speed Search is started. If L2-03 is smaller than the time set in parameter
b3-05, b3-05 is used as the wait time.

Decel time
set to b3-03 Waits for L2-04 x 2 time

OFF ON

Run command

Max. output frequency __— Selected

or the specified \ / = frequency
frequency reference reference

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr b3-02

Output
frequency

Output current

-4 >

Minimum Baseblock Time (L2-03)

Figure 5.15 Current Detection Speed Search at Start or External Speed Search

Note: When the Run command is set the drive waits until the Speed Search Wait Time (b3-05) before Speed Search is performed, even if the
Minimum Baseblock Time is set to smaller values than b3-05.

Notes on Using Current Detection Type Speed Search

* Increase the voltage recovery ramp time set to L2-04 if a Uv1 fault occurs when performing Current Detection Speed
Search.

» Shorten the Speed Search deceleration time set to b3-03 if an oL 1 fault occurs while performing Current Detection Speed
Search.

YASKAWA ELECTRIC SIEP C710606 19D YASKAWA AC Drive - V1000 Technical Manual 125

Parameter Details



5.2 b: Application

* Current Detection Speed Search is not available when using Open Loop Vector Control for PM motors.

* Increase the minimum baseblock time set to L2-03 if an overcurrent fault occurs when performing Speed Search after
power is restored following a momentary power loss.

B Activation of Speed Search

Speed Search can be activated as described below. Independent of the activation method the Speed Search type must be
selected in parameter b3-24.

1. Automatically at every Run command (Refer to b3-01: Speed Search Selection at Start on page 126). With this
setting external Speed Search commands are disregarded.

2. By digital inputs:
The following input functions for HI1-CIO can be used.
Table 5.5 Speed Search Activation by Digital Inputs

Setting Description b3-24=0 b3-24 =1
External Search Closed: Activate Current Detection Speed Activate Speed Estimation
61 Search from the maximum output frequency
Command 1 (E1-04) Speed Search
External Search Closed: Activate Current Detection Speed
62 Search from the frequency reference if b3-01 -
Command 2 issetto 0

To activate Speed Search by a digital input the input must always be set together with the Run command.
3. After automatic fault restart

Set the number of maximum fault restarts in parameter L5-01 higher than 0.

4. After momentary power loss
The following parameter settings are necessary:

Enable Power Loss Ride-Thru selection by setting L2-01 to 1 (enabled) or 2 (enabled during CPU operation). Refer
to L2-01: Momentary Power Loss Operation Selection on page 207.

Set the number of maximum fault restarts in parameter L5-01 higher than 0.

5. After baseblock is released

The drive will resume the operation starting with Speed Search if the Run command is present and the output frequency
is above the minimum frequency when the Baseblock command (H1-OO0O = 8 or 9, N.O. and N.C., respectively) is
released.

B b3-01: Speed Search Selection at Start

Selects if Speed Search is automatically performed when a Run command is issued.

No. Parameter Name Setting Range Default
b3-01 Speed Search Selection at Start Oorl 0

Setting 0: Disabled
Speed Search is not automatically performed. It can be activated using a digital input.

Setting 1: Enabled
Speed Search is performed with every Run command.
B b3-02: Speed Search Deactivation Current

Sets Speed Search operating current as a percentage of the drive rated current. If the current falls below this level while
performing Current Detection Speed Search then Speed Search will be finished and normal operation will resume.
Normally there is no need to change this setting. If the drive won’t run after a restart, lower this value.

No. Name Setting Range Default
b3-02 Speed Search Deactivation Current 0 to 200% Dete;r?_iggd by

Note: When parameter A1-02 =0 (V/f Control) the factory default setting is 120. When parameter A1-02 =2 (Open Loop Vector) the factory
default setting is 100.

B b3-03: Speed Search Deceleration Time

Parameter b3-03 sets the output frequency reduction ramp used by Current Detection Speed Search (b3-24 = 0) and by the
Current Injection Method of Speed Estimation (b3-24 = 1). The time entered into b3-03 will be the time to decelerate from
maximum frequency (E1-04) to minimum frequency (E1-09).
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No. Name Setting Range Default
b3-03 Speed Search Deceleration Time 0.1t010.0s 2.0s

B b3-05: Speed Search Delay Time

In cases where an output contactor is used between the drive and the motor, the contactor must be closed before Speed
Search can be performed. For Speed Search after a momentary power loss, parameter b3-05 can be used to delay the Speed
Search start providing enough time to operate the contactor.

When Speed Search at start is used, b3-05 will serve as the lower limit of the minimum baseblock time (L2-03).

No. Name Setting Range Default
b3-05 Speed Search Delay Time 0.0t0 100.0 s 0.2s

B b3-06: Output Current 1 During Speed Search

Sets the current injected to the motor at the beginning of Estimation Type Speed Search as a factor related to motor rated
current set in E2-01 and E4-01. If the motor speed is relatively slow when the drive starts to perform Speed Search after
a long period of baseblock, it may be helpful to increase the setting value. The output current during Speed Search is
automatically limited by the drive rated current. This function has no influence when Current Detection Speed Search is
used (b3-24 = 0).

No. Name Setting Range Default
b3-06 Output Current 1 during Speed Search 0.0t02.0 Dete(l;r;_l(r)lzd by
Note: If Speed Estimation is not working correctly even after adjusting b3-06, try using Current Detection Speed Search instead.

B b3-08: Current Control Gain during Speed Search (Speed Estimation Type)
Note: Parameter available in drive software versions PRG: 1022 and later.

Sets the proportional gain for the current controller during Speed Search. There is normally no need to change this parameter
from the default value.

No. Name Setting Range Default
Current Control Gain during Speed Search Al1-02 =0 or 2:
b3-08 Lo 0.00 to 6.00 0.50
(Speed Estimation Type) A1-02=5: 030

B b3-10: Speed Search Detection Compensation Gain

This parameter sets the gain for the detected motor speed of the Speed Estimation Speed Search. The drive will start the
motor at the estimated speed multiplied by b3-10. The setting should be increased if an overvoltage fault occurs when the
drive restarts the motor. This function has no influence when Current Detection Speed Search is used (b3-24 = 0).

K

No. Name Setting Range Default g
b3-10 Speed Search Detection Compensation Gain 1.00 to 1.20 1.10 ?,
Note: Increase this value if overvoltage occurs when performing Speed Search at start after a relatively long period of baseblock. %
G

o

B b3-14: Bi-Directional Speed Search Selection

Sets how the drive determines the motor rotation direction when performing Speed Estimation Speed Search. The setting ﬂ
has no influence on Current Detection Speed Search (b3-24 = 0).

No. Parameter Name Setting Range Default
b3-14 Bi-Directional Speed Search Selection Oorl 0

Setting 0: Disabled
The drive uses the frequency reference to determine the direction of motor rotation in order to restart the motor.

Setting 1: Enabled
The drive detects the motor rotation direction in order to restart the motor.

B b3-17: Speed Search Restart Current Level

If there is a fairly large difference between the estimated frequency and the actual motor speed when performing Speed
Estimation, a large current can flow. This parameter sets the current level at which Speed Estimation is restarted, thus
avoiding overcurrent and overvoltage problems. The parameter is set as a percentage of the drive rated current. This function
has no influence when Current Detection Speed Search is used (b3-24 = 0).
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No. Name Setting Range Default
b3-17 Speed Search Restart Current Level 0 to 200% 150%

B b3-18: Speed Search Restart Detection Time

Sets the time the current must be above the level set in b3-17 before Speed Search is restarted. This function has no influence
when Current Detection Speed Search is used (b3-24 = 0)

No. Name Setting Range Default
b3-18 Speed Search Restart Detection Time 0.00to 1.00 s 0.10s

B b3-19: Number of Speed Search Restarts

Sets the number of times the drive should attempt to find the speed and restart the motor using Speed Estimation Speed
Search. This function has no influence when Current Detection Speed Search is used (b3-24 = 0).

No. Name Setting Range Default
b3-19 Number of Speed Search Restarts 0to 10 3

B b3-24: Speed Search Method Selection

Sets the Speed Search method used.

Note: For explanations of the Speed Search methods, Refer to Current Detection Type Speed Search (b3-24 = () on page 125 and Refer to
Speed Estimation Type Speed Search (b3-24 = 1) on page 124.

No. Parameter Name Setting Range Default
b3-24 Speed Search Method Selection Oorl 0

Setting 0: Current Detection Speed Search

Setting 1: Speed Estimation Speed Search
B b3-25: Speed Search Wait Time

Sets the wait time between Speed Search restarts.

No. Name Setting Range Default
b3-25 Speed Search Wait Time 0.0t030.0s 0.5s

B b3-29: Speed Search Induced Voltage Level
Performs Speed Search when the motor induced voltage exceeds the set level.

There is normally no need to change this parameter from the default value. Lower this value in small increments if changes
are necessary. However, setting this value too low will prevent the drive from performing Speed Search.

No. Name Setting Range Default
b3-29 Speed Search Induced Voltage Level 0to 10% 10%

€ b4: Delay Timers

The timer function is independent of the drive operation and can be used to delay the switching of a digital output triggered
by a digital input signal. An On-delay and Off-delay can be separately set. The delay timer can help to get rid of chattering
switch noise from sensors.

To enable the timer function, a multi-function input must be set to “Timer input” (H1-OO = 18) and a multi-function
output must be set to “Timer output” (H2-OOO = 12). Only one timer can be used.

B b4-01/b4-02: Timer Function On/Off-Delay Time
b4-01 sets the On-delay time for switching the timer output. b4-02 sets the Off-delay time for switching the timer output.

No. Name Setting Range Default
b4-01 Timer Function On-Delay Time 0.0 t0 300.0 s 0.0s
b4-02 Timer Function Off-Delay Time 0.0t0 300.0 s 0.0s

B Timer Function Operation

When the timer function input closes for longer than the value set in b4-01, the timer output switches on. When the timer
function input is open for longer than the value set in b4-02, the timer output function switches off. The following diagram
demonstrates the timer function operation.
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Multi-function Contact
Input: Timer Function

Multi-function Contact
Output: Timer Function

On (Closed)
ON ON Off (Open)
ON ON On (Closed)
: : : : Off (Open)
b4-01 b4-02 b4-01 b4-02

Figure 5.16 Timer Operation

4 b5: PID Control

The drive has a built in PID (Proportional + Integral + Derivative) controller that can be used for closed loop control of
system variables such as pressure, temperature etc. The difference between the target and the feedback value (deviation)
is fed into the PID controller. The PID controller adjusts the drive output frequency in order to minimize the deviation,

providing an accurate control of the system variables.

H P Control

The output of P control is the product of the deviation and the P gain so that it follows the deviation directly and linearly.
With P control only an offset between the target and feedback remains.

B | Control

The output of I control is the integral of the deviation. It minimizes the offset between target and feedback value that
typically remains when pure P control is used. The integral time (I-time) constant determines how fast the offset is

eliminated.

B D Control

D control predicts the deviation signal by multiplying its derivative (slope of the deviation) with a time constant and adding
this to the PID input. This way the D portion of a PID controller provides a braking action to the controller response and
can reduce the tendency of oscillations and overshoot.

Be aware that D control tends to amplify noise on the deviation signal, which can result in control instability. D control
should therefore only be used when necessary.

B PID Operation

To better demonstrate how PID works, the diagram below shows how the PID output changes when the PID input
(deviation) jumps from 0 to a constant level.

PID input

PID Output

B Using PID Control
Applications for PID control are listed in the table below.

D control

Time

PID output

-~ | control

Figure 5.17 PID Operation

= P control

Time

Application Description Sensors Used
Machinery speed is fed back and adjusted to meet the target value. Synchronous control
Speed Control is performed using speed data from other machinery as the target value Tachometer
Pressure Maintains constant pressure using pressure feedback. Pressure sensor
Fluid Control  |Keeps flow at a constant level by feeding back flow data. Flow rate sensor
emptere s Maintains a constant temperature by controlling a fan with a thermostat. Thermocoupler,
Control Thermistor
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B PID Setpoint Input Methods

When the PID control parameter b5-01 is set to 1 or 2, the frequency reference in b1-01 (or b1-15) becomes the PID
setpoint. If b5-01 is set to 3 or 4, then the PID setpoint can be input from one of the sources in the following table.

Table 5.6 PID Setpoint Sources

PID Setpoint Source Settings
Analog Input Al Set H3-02=C
Analog Input A2 Set H3-10=C
MEMOBUS/Modbus Register 0006H |Set Bit 1 in register 000FH to 1 and input the setpoint to register 0006H
Pulse Input RP Set H6-01 =2
Parameter b5-19 Set parameter b5-18 = 1 and input the PID setpoint to b5-19
Note: A duplicate allocation of the PID setpoint input will result in an OPE alarm.

B PID Feedback Input Methods

Either one feedback signal can be input for normal PID control or two feedback signals can be input for controlling a
differential process value.

Normal PID Feedback
The PID feedback can be input from one of the sources listed below.

Table 5.7 PID Feedback Sources

PID Feedback Source Settings
Analog Input Al Set H3-02 =B
Analog Input A2 Set H3-10=B
Pulse Input RP Set H6-01 =1

Note: A duplicate allocation of the PID feedback input will result in an OPE alarm.

Differential Feedback

The second PID feedback signal for differential feedback can come from the sources listed below. The differential feedback
function is automatically enabled when a differential feedback input is assigned.

Table 5.8 PID Differential Feedback Sources

PID Differential Feedback Source Settings
Analog Input Al Set H3-02 =16
Analog Input A2 Set H3-10=16

Note: A duplicate allocation of the PID differential feedback input will result in an OPE alarm.
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Figure 5.18 PID Block Diagram
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B b5-01: PID Function Setting

Enables or disables the PID operation and selects the PID operation mode.

No. Parameter Name Setting Range Default
b5-01 PID Function Setting 0to4 0

Setting 0: PID disabled

Setting 1: Output Frequency = PID Output 1
The PID controller is enabled and the PID output builds the frequency reference. The PID input is D controlled.

Setting 2: Output Frequency = PID Output 2
The PID controller is enabled and the PID output builds the frequency reference. The PID feedback is D controlled.

Setting 3: Output Frequency = Frequency Reference + PID Output 1

The PID controller is enabled and the PID output is added to the frequency reference. D control is applied to the difference
of the feedback value (U5-02) and the setpoint.

Setting 4: Output Frequency = Frequency Reference + PID Output 2

The PID controller is enabled and the PID output is added to the frequency reference. Applies D control on the feedback
value (U5-06).

B b5-02: Proportional Gain Setting (P)

Sets the P gain that is applied to the PID input. A large value will tend to reduce the error, but may cause instability
(oscillations) if too high. A small value may allow too much offset between the setpoint and feedback.

No. Name Setting Range Default
b5-02 Proportional Gain Setting (P) 0.00 to 25.00 1.00

B b5-03: Integral Time Setting (I)

Sets the time constant that is used to calculate the integral of the PID input. The smaller the integral time set to b5-03, the
faster the offset will be eliminated. If set too short, it can cause overshoot or oscillations. To turn off the integral time, set
b5-03 =0.00.

No. Name Setting Range Default
b5-03 Integral Time Setting (I) 0.0t0360.0 s 1.0s
Without Integral With Integral

PID
feedback /\\ Setpoint /\ Setpoint —~_ Zero

Offs " offset with
integral action

Feedback Feedback

Time Time
Figure 5.19 Offset Elimination by Integral Operation

B b5-04: Integral Limit Setting

Sets the maximum output possible from the integral block. Set as a percentage of the maximum frequency (E1-04).

No. Name Setting Range Default
b5-04 Integral Limit Setting 0.0 to 100.0 100.0
Note: On some applications, especially those with rapidly varying loads, the output of the PID function may show a fair amount of oscillation.

To suppress this oscillation, a limit can be applied to the integral output by programming b5-04.

B b5-05: Derivative Time (D)

Sets the time the drive predicts the PID input/PID feedback signal based on the derivative of the PID input/PID feedback.
Longer time settings will improve the response but can cause vibrations. Shorter settings will reduce the overshoot but
also reduce the controller responsiveness. D control is disabled by setting b5-05 to zero seconds.
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No. Name Setting Range Default
b5-05 Derivative Time 0.00 to 10.00 s 0.00 s

B b5-06: PID Output Limit

Sets the maximum output possible from the entire PID controller. Set as a percentage of the maximum frequency (E1-04).

No. Name Setting Range Default
b5-06 PID Output Limit 0.0 to 100.0% 100.0%

B b5-07: PID Offset Adjustment

Sets the offset added to the PID controller output. Set as a percentage of the maximum frequency.

No. Name Setting Range Default
b5-07 PID Offset Adjustment -100.0 to 100.0% 0.0%

B b5-08: PID Primary Delay Time Constant
Sets the time constant for the filter applied to the output of the PID controller. Normally, change is not required.

No. Name Setting Range Default
b5-08 PID Primary Delay Time Constant 0.00 to 10.00 s 0.00 s
Note: Effective in preventing oscillation when there is a fair amount of oscillation or when rigidity is low. Set to a value larger than the cycle

of the resonant frequency. Increasing this time constant reduces the responsiveness of the drive.

B b5-09: PID Output Level Selection

Normally, the output of the PID function increase whenever the PID input is negative (feedback below setpoint). Using
b5-09 the PID controller can be set up for applications that require opposite operation.

No. Parameter Name Setting Range Default
b5-09 PID Output Level Selection Oorl 0

Setting 0: Normal Output
A negative PID input causes an increase in the PID output (direct acting).

Setting 1: Reverse Output
A negative PID input causes a decrease in the PID output (reverse acting).

B b5-10: PID Output Gain Setting

Applies a gain to the PID output and can be helpful when the PID function is used to trim the frequency reference (b5-01
= 3 or 4). Increasing b5-10 causes the PID function to have a greater regulating effect on the frequency reference.

)

T

No. Name Setting Range Default a
b5-10 PID Output Gain Setting 0.00 to 25.00 1.00 %
§

Q

B b5-11: PID Output Reverse Selection

Determines whether a negative PID output reverses the drive operation direction or not. When the PID function is used to
trim the frequency reference (b5-01 = 3 or 4), this parameter has no effect and the PID output will not be limited (same as ﬂ
b5-11=1).

No. Parameter Name Setting Range Default
bs-11 PID Output Reverse Selection Oorl 0

Setting 0: Reverse Disabled
Negative PID output will be limited to 0 and the drive output will be stopped.

Setting 1: Reverse Enabled
Negative PID output will cause the drive to run in the opposite direction.

B PID Feedback Loss Detection

The PID Feedback Loss Detection function can detect broken sensors or broken sensor wiring. It should be used whenever
PID control is enabled to prevent critical machine conditions (e.g. acceleration to max. frequency) caused by a feedback
loss.

Feedback loss can be detected in two ways:
* Feedback Low Detection:
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Detected when the feedback falls below a certain level for longer than the specified time.
* Feedback High Detection:

Detected when the feedback rises beyond a certain level for longer than the specified time.

The following figure explains the working principle of feedback loss detection when the feedback signal is too low.
Feedback high detection works in the same way.

PID feedback value

PID /
Feedback

Detection
Loss Level
(b5-13)
> time
 «— NO FbL
o detection
H FbL detection
PID Feedback PID Feedback
Loss Detection Time Loss Detection Time
(b5-14) (b5-14)

Figure 5.20 PID Feedback Loss Detection

The parameters necessary to set up the feedback loss detection are explained below.

B b5-12: PID Feedback Loss Detection Selection

Enables or disables the feedback loss detection and sets the operation when a feedback loss is detected.

No. Parameter Name Setting Range Default
b5-12 PID Feedback Loss Detection Selection Oto5 0

Setting 0: Digital Output Only

A digital output set for “PID feedback low” (H2-O0O = 3E) will be triggered if the PID feedback value is below the
detection level set to b5-13 for the time set to b5-14 or longer. A digital output set for “PID feedback high” (H2-0OO =
3F) will be triggered if the PID feedback value is beyond the detection level set to b5-36 for the time set to b5-37 or longer.
Neither a fault nor an alarm is displayed on the digital operator. The drive will continue operation. When the feedback
value leaves the loss detection range, the output is reset.

Setting 1: Feedback Loss Alarm

If the PID feedback value falls below the level set to b5-13 for longer than the time set to b5-14, a “FBL - Feedback Low”
alarm will be displayed and a digital output set for “PID feedback low” (H2-O0O = 3E) will be triggered. If the PID
feedback value exceeds the level set to b5-36 for longer than the time set to b5-37, a “FBH - Feedback High” alarm will
be displayed and a digital output set for “PID feedback high” (H2-OO = 3F) will be triggered. Both events trigger an
alarm output (H1-O0O = 10). The drive will continue operation. When the feedback value leaves the loss detection range,
the alarm and outputs are reset.

Setting 2: Feedback Loss Fault

If the PID feedback value falls below the level set to b5-13 for longer than the time set to b5-14, a “FBL - Feedback Low”
fault will be displayed. If the PID feedback value exceeds the level set to b5-36 for longer than the time set to b5-37, a
“FBH - Feedback High” fault will be displayed. Both events trigger a fault output (H1-0OO = E) and cause the drive to
stop the motor.

Setting 3: Digital Output Only, Even if PID is Disabled by Digital Input

Same as b5-12 = 0. Detection is still active even if PID is disabled by a digital input (H1-OOO = 19).

Setting 4: Feedback Loss Alarm, Even if PID is Disabled by Digital Input
Same as b5-12 = 1. Detection is still active even if PID is disabled by a digital input (H1-OOO = 19).

Setting 5: Feedback Loss Fault, Even if PID is Disabled by Digital Input
Same as b5-12 = 2. Detection is still active even if PID is disabled by a digital input (H1-OO = 19).

B b5-13: PID Feedback Loss Detection Level

Sets the feedback level used for PID feedback loss detection. The PID feedback has to fall below this level for longer than
the time b5-14 before feedback loss is detected.

No. Name Setting Range Default
b5-13 PID Feedback Loss Detection Level 0 to 100% 0%
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H b5-14: PID Feedback Loss Detection Time
Sets the time that the PID feedback has to fall below b5-13 before feedback loss is detected.

No.

Name

Setting Range

Default

b5-14

PID Feedback Loss Detection Time

00to255s

1.0s

B b5-36: PID Feedback High Detection Level

Sets the feedback level used for PID feedback high detection. The PID feedback has to exceed this level for longer than
the time b5-37 before feedback loss is detected.

No. Name Setting Range Default
b5-36 PID Feedback High Detection Level 0to 100% 100%
W b5-37: PID Feedback High Detection Time
Sets the time for that the PID feedback has to exceed b5-36 before feedback loss is detected.
No. Name Setting Range Default
b5-37 PID Feedback High Detection Time 0.0t025.5s 1.0s
B PID Sleep

The PID Sleep function stops the drive when the PID output or the frequency reference falls below the PID Sleep operation

level for a certain time. The drive will resume operating once the PID output or frequency reference rises above the PID
Sleep operation level for the specified time. The operation is explained in the figure below.

Notes on using the PID Sleep function:
» The PID Sleep function is always active, even if PID control is disabled.

PID Output

PID Sleep Function
Start Level ( b5-15)

Sleep Delay Time

Internal Run
command

External Run
command

During Run

A_,E

b5-16

-~

Run

—

Stop

ib5-16 «—— Sleep Delay Time

Run command enabled

Continues to output “During Run”

Figure 5.21 PID Sleep Operation

* The method the Sleep function uses to stop the motor is defined by parameter b1-03.
* The parameters necessary to set up the PID Sleep function are explained below.

B b5-15: PID Sleep Function Start Level
Sets the level used for PID Sleep.

The drive goes into Sleep mode if the PID output or frequency reference is smaller than b5-15 for longer than the time set
in b5-16. It resumes the operation when the PID output or frequency reference is above b5-15 for longer than the time set

in b5-16.
No. Name Setting Range Default
bs-15 PID Sleep Function Start Level 0.0 to 400.0 Hz 0.0 Hz
B b5-16: PID Sleep Delay Time
Sets the delay time to activate or deactivate the PID Sleep function.
No. Name Setting Range Default
b5-16 PID Sleep Delay Time 0.0t025.5s 0.0s

B b5-17: PID Accel/Decel Time

The PID acceleration/deceleration time is applied on the PID setpoint value.

As the normal acceleration times C1-C10 are applied after the PID output, they reduce the responsiveness of the system
and can cause hunting or over- and undershooting when the setpoint changes quickly. Using the PID acceleration/
deceleration time instead helps to avoid such problems.
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The PID acceleration/deceleration time can be canceled using a digital input programmed for “PID SFS cancel” (H1-
00 = 34).

No. Name Setting Range Default
b5-17 PID Accel/Decel Time 0to255s 0s

B b5-18: PID Setpoint Selection
Enables or disables parameter b5-19 for PID setpoint.

No. Parameter Name Setting Range Default
b5-18 PID Setpoint Selection Oorl 0

Setting 0: Disabled

Parameter b5-19 is not used as the PID setpoint. The setpoint must be entered via an analog input, pulse input, or
MEMOBUS/Modbus register 06H.

Setting 1: Enabled
Parameter b5-19 is used as PID setpoint.

B b5-19: PID Setpoint Value
Used to adjust the PID setpoint if parameter b5-18 = 1.

No. Name Setting Range Default
b5-19 PID Setpoint Value 0.00 to 100.00% 0.00%

B b5-20: PID Setpoint Scaling

Determines the units that the PID setpoint (b5-19) is set in and displayed. Also determines the units for monitors U5-01
and U5-04.

No. Parameter Name Setting Range Default
b5-20 PID Setpoint Scaling 0to3 1
Setting 0: Hz

The setpoint and PID monitors are displayed in Hz with a resolution of 0.01 Hz.

Setting 1: %
The setpoint and PID monitors are displayed as a percentage with a resolution of 0.01%.

Setting 2: r/min
The setpoint and PID monitors are displayed in r/min with a resolution of 1 r/min.

Setting 3: User Defined

The setpoint b5-19 and PID monitors U1-01/04 are displayed with the unit and resolution defined by parameters b5-38
and b5-39.

B b5-34: PID Output Lower Limit

Sets the minimum possible PID controller output as a percentage of the maximum output frequency (E1-04). The lower
limit is disabled when set to 0.00%

No. Name Setting Range Default
b5-34 PID Output Lower Limit -100.0 to 100.0% 0.00%

B b5-35: PID Input Limit

Sets the maximum allowed PID input as a percentage of the maximum output frequency (E1-04). Parameter b5-35 acts
as a bipolar limit.

No. Name Setting Range Default
b5-35 PID Input Limit 0.0 to 1000.0% 1000.0%

B b5-38/39 PID Setpoint/Monitor User Display Value/Display Digits

When parameter b5-20 is set to 3, the parameters b5-38 and b5-39 can be used to set a user defined display for the PID
setpoint (b5-19) and feedback monitors (U5-01/04).

Parameter b5-38 determines the display value when the maximum frequency is output. Parameter b5-39 determines the
number of digits. The setting value is equal to the number of decimal places.
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No. Name Setting Range Default
b5-38 PID Setpoint/Monitor User Display Value 0 to 60000 Deteg?_ i;gd by
b5-39 PID Setpoint and Display Digits 0to3 Detetl;?_i ;(e)rd by

B b5-40: Frequency Reference Monitor Content During PID
Sets the content on the frequency reference monitor display (U1-01) when PID control is active.
No. Name Setting Range Default
b5-40 Frequency Reference Monitor Content During PID Oorl 0
Setting 0: Frequency Reference after PID
Monitor U1-01 displays the frequency reference increased or reduced for the PID output.
Setting 1: Frequency Reference
Monitor U1-01 displays the frequency reference value.
B b5-47: Reverse Operation Selection 2 by PID Output
Reverses operation selection when b5-01 is set to 3 or 4.

No. Name Setting Range Default

b5-47 Reverse Operation Selection 2 by PID Output Oorl 1

Setting 0: Zero Limit when PID Output is a Negative Value

Setting 1: Reverse Operation when PID Output is a Negative Value (Zero Limit if the Reverse Operation Is

Prohibited by b1-04)

4 b6: Dwell Function

The reference hold or Dwell function is used to temporarily hold the output frequency at a set reference value, for a set

time, and then continue to ramp up or stop.

The Dwell at start function can be used when driving a permanent magnet motor in V/f Control, or a motor with a heavy
starting load. The pause in acceleration allows the PM motor rotor to align with the stator field of the motor, thus reducing

the starting current.
Dwell works as shown in the figure below.

Note: Using the Dwell function requires that the stopping method for the drive be set to “Ramp to Stop” (b1-03 = 0).
OFF ON OFF
Run Command
Tb6-01 b6-03 ¥ |
Output Frequency ] ]
b6-02 b6-04

Figure 5.22 Dwell Function at Start and Stop

B b6-01/b6-02: Dwell Reference/Time at Start
b6-01 sets the frequency that is kept for the time set in b6-02 during acceleration.

No. Name Setting Range Default
b6-01 Dwell Reference at Start 0.0 to 400.0 Hz 0.0 Hz
b6-02 Dwell Time at Start 0.0t0 10.0 s 0.0s

B b6-03/b6-04: Dwell Reference/Time at Stop
Parameter b6-03 sets the frequency that is kept for the time set in b6-04 during deceleration.

No. Name Setting Range Default
b6-03 Dwell Reference at Stop 0.0 to 400.0 Hz 0.0 Hz
b6-04 Dwell Time at Stop 0.0to 10.0 s 0.0s
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€ b8: Energy Saving

The Energy Saving feature improves overall system operating efficiency by operating the motor at its most efficient level.
This is accomplished by continuously monitoring the motor load and controlling the motor so that it always operates near
its rated slip frequency.

Note: Energy Saving is mainly designed for applications with variable torque (Normal Duty) but is not appropriate for applications where
the load may suddenly increase.

B b8-01: Energy Saving Control Selection

Enables or disables the Energy Saving function.

No. Parameter Name Setting Range Default
b8-01 Energy Saving Control Selection Oorl 0

Setting 0: Disabled

Setting 1: Enabled

B b8-02: Energy Saving Gain (OLV only)

Sets the gain that is used to for magnetizing current reduction during Energy Saving. A higher value results in lower
magnetization of the motor and thereby less energy consumption. However, if b§8-02 is too high the motor might stall.

Setting Range Default
0.00 to 10.0 0.7

No. Name
b8-02 Energy Saving Gain

B b8-03: Energy Saving Control Filter Time Constant (OLV only)

Parameter b8-03 sets the response time for Energy Saving. Although lowering this value allows for a quicker response,
instability may result if it is too low.

No. Name Setting Range Default
b8-03 Energy Saving Control Filter Time Constant 0.00 to 10.00 Dete:;rzn_i(r)ljd by

B b8-04: Energy Saving Coefficient Value (V/f Control)
Fine tunes Energy Saving control.

The default setting is for a standard Yaskawa motor. When using a different motor, adjust this parameter in 5% increments
while running the drive with a light load until output power monitor U1-08 is at the minimum value.

A low setting results in less output voltage and less energy consumption. If the value is set too low the motor may stall.
The default setting depends on the capacity of the drive.

No. Name Setting Range Default
Determined by
b8-04 Energy Saving Coefficient Value 0.00 to 655.00 C6-01, E2-11, and
02-04
Note: This default value changes if the motor rated capacity set to E2-11 is changed. The Energy Saving coefficient is set automatically when

Auto-Tuning for Energy Saving is performed (Refer to Auto-Tuning on page 98).
B b8-05: Power Detection Filter Time (V/f Control only)

The Energy Saving function continuously searches out the lowest output voltage in order to achieve minimum output
power. Parameter b8-05 determines how often the output power is measured and the output voltage is adjusted.

Setting Range Default
0 to 2000 ms 20 ms

No. Name
b8-05 Power Detection Filter Time

B b8-06: Search Operation Voltage Limit (V/f Control only)

Sets the voltage limit for the optimal output voltage detection of Speed Search as a percentage of the maximum output
voltage. During the search operation the drive will keep the output voltage above this level to prevent motor stalling.

Note: If set too low, the motor may stall with a sudden increase to the load. Disabled when b8-06 = 0. Setting this value to 0 does not disable
Energy Saving.
No. Name Setting Range Default
b8-06 Search Operation Voltage Limit 0 to 100% 0%
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Bl Parameters Related to the Energy Saving Function

Open Loop Vector Control

No. Parameter Name Setting Range Default
E2-02 <> Motor Rated Slip 0.00 to 20.00 <2>
<1> Automatically set when Rotational Auto-Tuning is performed.
<2> Default setting is determined by drive capacity (02-04).
VIf Control
No. Parameter Name Setting Range Default
E2-11 <> Motor Rated Capacity 0.00 to 650.00 kW <2>

<1> Automatically set when Auto-Tuning is performed.
<2> Default setting is determined by drive capacity (02-04).
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5.3 C: Tuning

C parameters are used to set the acceleration and deceleration characteristics, as well as S-curves. Other parameters in this
group cover settings for slip compensation, torque compensation, and carrier frequency.

€ C1: Acceleration and Deceleration Times

B C1-01to C1-08: Accel/Decel Times 1 to 4

Four different sets of acceleration and deceleration times can be set in the drive. They can be selected by digital inputs,
by the motor selection, or can be switched automatically. Acceleration time parameters always set the time to accelerate
from 0 to the maximum output frequency (E1-04). Deceleration time parameters always set the time to decelerate from
maximum output frequency to 0. C1-01 and C1-02 are the default active accel/decel settings.

No. Parameter Name Setting Range Default
C1-01 Acceleration Time 1
C1-02 Deceleration Time 1
C1-03 Acceleration Time 2
C1-04 Deceleration Time 2 -
C1-05 Acceleration Time 3 (Motor 2 Accel Time 1) 0.0 10 6000.0's 100
C1-06 Deceleration Time 3 (Motor 2 Decel Time 1)
C1-07 Acceleration Time 4 (Motor 2 Accel Time 2)
C1-08 Deceleration Time 4 (Motor 2 Accel Time 2)

<1> The setting range for the acceleration and deceleration times is determined by C1-10 (Accel/Decel Time Setting Units). For example, if the
time is set in units of 0.01 s (C1-10 = 0), the setting range becomes 0.00 to 600.00 s.

Switching Acceleration Times by Digital Input

Accel/decel times 1 are active by default if no input is set. The accel/decel times 2, 3, and 4 can be activated by digital
inputs (H1-OO= 7 and 1A) as explained in Table 5.9.

Table 5.9 Accel/Decel Time Selection by Digital Input

Accel/Decel Time Sel. 1 H1-0O0O = | Accel/Decel Time Sel. 2 H1-0O0 = Active Times
7 1A Acceleration Deceleration
0 0 C1-01 C1-02
1 0 C1-03 C1-04
0 1 C1-05 C1-06
1 1 C1-07 C1-08

Figure 5.23 shows an operation example for changing accel/decel. times. The example below requires that the stopping
method be set for "Ramp to Stop" (b1-03 = 0).

Decel Time 1 Decel Time 2 Decel Time 3

< Accel Time 3 (C1 Decel Time 4
fgf%ﬁ'me 1 Accel Time 2 (C1-04) (C1-05) (C1-06) (C1-08)
fcr):(;ﬂlétncy : (€1-03) — —— ) Accel Time 4 Decel Time 1
™\_ Decel Time 1 (€1-07) (C1-02)
(C1-02)
Time
FWD (REV) ON OFF ON ON OFF ON
Run command
) ) ON OFF ON
Accel/Decel Time Selection 1
(Terminals S3 to S8, H1-0x = “7")
ON

Accel/Decel Time Selection 2
(Terminals S3 to S8, H1-0x = “1A")

Figure 5.23 Timing Diagram of Accel/Decel Time Change
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Switching Accel/decel Times by a Frequency Level

The drive can automatically switch from accel/decel times 4 (C1-07 and C1-08) to the default accel/decel times (C1-01/02
for motor 1, C1-05/06 for motor 2) when the output frequency exceeds the frequency level set in parameter C1-11. When
it falls below this level, the accel/decel times are switched back. Figure 5.24 shows an operation example.

Note: Acceleration and deceleration times selected by digital inputs have priority over the automatic switching by a frequency level. For
example, if accel/decel time 2 is selected, the drive will use this time only and not switch from accel/decel time 4 to the selected one.

Output Frequency

(accel time from 0 Hz to C1-11) X (E1-04)

C1-03 = Ci1
C1:01 = (accel time between C1-11 and E1-04) X (E1-04) Cc1-11
(E1-04 - C1-11) Accel/Decel Time
Switch Frequency
C1-02= (decel time between E1-04 and C1-11) X (E1-04)
- (E1-04 - C1-11) ! ;
- g ] ; g 1
_ (decel time from C1-11 to 0 Hz) x (E1-04) C1-03 C1-01 C1-02 C1-04
C1-04 = L] setting  setting setting setting

When the output frequency > C1-11, drive uses Accel/Decel Time 1 (C1-01, -02)
When the output frequency < C1-11, drive uses Accel/Decel Time 2 (C1-03, -04)

Figure 5.24 Accel/Decel Time Switching Frequency

Switching Acceleration and Deceleration Times by Motor Selection

When switching between motor 1 and 2 using a digital input (H1-OO = 16) parameters C1-01 to C1-04 become accel/
decel time 1/2 for motor 1 and C1-05 to C1-08 become accel/decel time 1/2 for motor 2. In this case the digital input
“Accel/Decel Time 2 Selection” cannot be used (this would trigger an oPEO3 error, indicating a contradictory multi-
function input settings).

Table 5.10 explains the activation of accel/decel times depending on the motor selection and accel/decel time selection.

Table 5.10 Motor Switching and Accel/Decel Time Combinations

Motor 1 Selected Motor 2 Selected
Accel/Decel Time 1 (H1-00 = 7)
Accel Decel Accel Decel
Open C1-01 C1-02 C1-05 C1-06
Closed C1-03 C1-04 C1-07 C1-08

B C1-09: Fast-stop Time

Parameter C1-09 will set a special deceleration that is used when certain faults occur or that can be operated by closing a
digital input configured as H1-OO = 15 (N.O. input) or H1-OO = 17 (N.C. input). The input does not have to be closed
continuously, even a momentary closure will trigger the Fast-stop operation.

Unlike standard deceleration, once the Fast-stop operation is initiated, the drive cannot be restarted until the deceleration
is complete, the Fast-stop input is cleared, and the Run command is cycled.

A digital output programmed for “During Fast-stop” (H2-01/02/03 = 4C) will be closed as long as Fast-stop is active.

No. Parameter Name Setting Range Default
C1-09 Fast-stop Time 0.0 to 6000.0 s <> 10.0s

<1> The setting range for the acceleration and deceleration times is determined by C1-10 (Accel/Decel Time Setting Units). For example, if the
time is set in units of 0.01 s (C1-10 = 0), the setting range becomes 0.00 to 600.00 s

Parameter Details

NOTICE: Rapid deceleration can trigger an overvoltage fault. When faulted, the drive output shuts off, and the motor coasts. To avoid
this uncontrolled motor state and to ensure that the motor stops quickly and safely, set an appropriate Fast-stop time to C1-09. ﬂ

B C1-10: Accel/Decel Time Setting Units

Determines the units for the acceleration and deceleration times set to C1-01 through C1-09 using parameter C1-10.

No. Parameter Name Setting Range Default
Cl1-10 Accel/Decel Time Setting Units Oorl 1

Setting 0: 0.01 s Units

The accel/decel. times are set in 0.01 s units. The setting range will be 0.00 to 600.00 s. If any of the parameters C1-01 to
C1-09 is set to 600.1 seconds or more, then C1-10 cannot be set to 0.

Setting 1: 0.1 s Units
The accel/decel. times are set in 0.1 s units. The setting range will be 0.0 to 6000.0 s.
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B C1-11: Accel/Decel Switch Frequency

Sets the switching frequency for automation accel/decel time change over. Refer to Switching Accel/decel Times by a
Frequency Level on page 141 for details.

No. Parameter Name Setting Range Default

Cl-11 Accel/Decel Switch Frequency 0.0 to 400.0 Hz 0.0 Hz

Note: Setting C1-11 to 0.0 Hz disables this function.

B C1-14: Accel/Decel Rate Frequency

Sets the base frequency used to calculate acceleration and deceleration times.

No. Parameter Name Setting Range Default
Cl-14 Accel/Decel Rate Frequency 0.0 to 400.0 Hz 0.0 Hz
Note: The accel/decel rates set to parameters C1-01 to C1-09 change in response to the value set to C1-14.

When C1-14 = 0.0 Hz
Operation example is shown in Figure 5.25.
» Accel Times 1 through 4 determine the time required to accelerate from 0 to the maximum output frequency (E1-04)

* Decel Times 1 through 4 and the Fast-stop Time determine the time required to decelerate from the Maximum Output
Frequency (E1-04) to 0 Hz.

Output
frequency
A

E1-04=60Hz — —|— — — — — — —

Frequency |
reference = 60 Hz

» Time
| I ) .

Decel Times 1to 4

0

" Accel Times 1 to 4

Figure 5.25 Accel/Decel Rate, Example 1 (C1-14 = 0 Hz, E1-04 = 60 Hz, Frequency Reference = 60 Hz)

When C1-14 + 0.0 Hz
Operation examples are shown in Figure 5.26 and Figure 5.27.

» Accel Times 1 through 4 determine the time required to accelerate from 0 to the value set in C1-14 (Accel/Decel Rate
Frequency)

* Decel Times 1 through 4 and the Fast-stop Time determine the time required to decelerate from the value set in C1-14
(Accel/Decel Rate Frequency ) to 0 Hz.

Output
frequency

A
Frequency
reference=60Hz ——————— —— — — —

C1-14=40Hz————————, H
0 » Time
Accel Times 1 to 4 Decel Times 1to 4

Figure 5.26 Accel/Decel Rate, Example 2 (C1-14 = 40 Hz, E1-04 = 60 Hz, Frequency Reference = 60 Hz)
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Output
frequency
y
C1-14=80Hz ——(——————  ————————————— 1
Frequency //l \
reference =60 Hz — — — — — — — \
0 T T +— Time
.'<—>': —>v:—|~<—
Accel Times 1 to4l Dec'el Times 1to 4

Figure 5.27 Accel/Decel Rate, Example 3 (C1-14 = 80 Hz, E1-04 = 60 Hz, Frequency Reference = 60 Hz)

Note: 1. The accel/decel times shown in Figure 5.25 to Figure 5.27 assume S-curve characteristic time during accel/decel at start and accel/
decel at stop of 0.00 s (parameters C2-01 to C2-04).

2. When Stall Prevention during acceleration is enabled (L3-01 # 0), the accel time may take longer than the set value.
3. When Stall Prevention during deceleration is enabled (L3-04 # 0), the decel time may take longer than the set value.

4. When performing Rotational Auto-Tuning for OLV Control (T1-01 = 0) and Rotational Auto-Tuning for V/f Control (T1-04 = 3),
the drive uses the maximum output frequency set in E1-04 to determine the base accel/decel rate, regardless of the C1-14 value.

& C2: S-Curve Characteristics

Use S-curve characteristics to smooth acceleration and deceleration and to minimize abrupt shock to the load. Set S-curve
characteristic time during acceleration/deceleration at start and acceleration/deceleration at stop. If a STo fault (Step Out
Detection) occurs when starting a PM motor, try increasing the value set to C2-01.

B C2-01 to C2-04: S-Curve Characteristics

C2-01 through C2-04 set separate S-curves for each section of the acceleration or deceleration.

No. Parameter Name Setting Range Default
C2-01 S-Curve Characteristic at Accel Start Dete;ﬁl}ggd by
C2-02 S-Curve Characteristic at Accel End 0.00 to 10.00 s 0.20s
C2-03 S-Curve Characteristic at Decel Start 0.20s
C2-04 S-Curve Characteristic at Decel End 0.00s
Figure 5.28 explains how S-curves are applied.

FWD run | :

REV run : | : ;

Output -- |

frequency (C2-01
(o
C2-02 C2-03
Figure 5.28 S-Curve Timing Diagram - FWD/REV Operation

Setting the S-curve will increase the acceleration and deceleration times.
Actual accel time = accel time setting + (C2-01 + C2-02)/2
Actual decel time = decel time setting + (C2-03 + C2-04)/2
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€ C3: Slip Compensation

The Slip Compensation function prevents motor speed loss due to an increase in load.

Note: Before making changes to the Slip Compensation parameters, make sure the motor parameters and V/f pattern are set properly or
perform Auto-Tuning.

B C3-01: Slip Compensation Gain

This parameter sets the gain for the motor slip compensation function. Although this parameter rarely needs to be changed,
adjustments might be needed under the following situations:

* If the speed at constant frequency reference is lower than the frequency reference, increase C3-01.

» If the speed at constant frequency reference is higher than the frequency reference, decrease C3-01.

No. Parameter Name Setting Range Default
C3-01 Slip Compensation Gain 0.0t02.5 Detegr?_iggd by

Note: Default setting is 0.0 in V/f Control (A1-02 = 0). Default setting is 1.0 in Open Loop Vector Control (A1-02 = 2). This parameter is
disabled when using V/f Control with Simple PG Feedback (H6-01 = 3).

B C3-02: Slip Compensation Primary Delay Time

Adjusts the filter on the output of the slip compensation function. Although this parameter rarely needs to be changed,
adjustments might be needed under the following situations:

* Decrease the setting when the slip compensation response is too slow.

* Increase this setting when the speed is not stable.

No. Parameter Name Setting Range Default
C3-02 Slip Compensation Primary Delay Time 0 to 10000 ms Dete;nlq_iggd by

Note: When using V/f Control (A1-02 = 0), the default setting becomes 2000 ms. When using Open Loop Vector Control (A1-02 = 2), the
default setting becomes 200 ms. This function is not available when using V/f Control with Simple PG Feedback.

B C3-03: Slip Compensation Limit

Sets the upper limit for the slip compensation function as a percentage of the motor rated slip (E2-02).

No. Parameter Name Setting Range Default
C3-03 Slip Compensation Limit 0 to 250% 200%

The slip compensation limit is constant throughout the constant torque range. In the constant power range it is increased
based on C3-03 and the output frequency as shown in the following diagram.

Note: This parameter is disabled when using V/f Control with Simple PG Feedback Control (H6-01 = 3).

E1-04
E1-06 *C3-03

C3-03 |

: output frequency
E1-06 E1-04

Base Maximum
Frequency Frequency

Figure 5.29 Slip Compensation Limit

Bl C3-04: Slip Compensation Selection during Regeneration

When the slip compensation during regeneration function has been activated and regenerative load is applied, it might be
necessary to use a braking option (braking resistor, braking resistor unit, or braking unit).

Even if enabled, this function does not operate when the output frequency is too low.

No. Parameter Name Setting Range Default
C3-04 Slip Compensation Selection during Regeneration Oorl 0

Setting 0: Disabled

Slip compensation is not provided. Depending on the load and operation mode (motoring or regenerative) the actual motor
speed will be lower or higher than the frequency reference.
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Setting 1: Enabled
Slip compensation is enabled during regenerative operation. It will not be active at output frequencies below 6 Hz.

H C3-05: Output Voltage Limit Operation Selection

Determines if the motor flux reference is automatically reduced when output voltage reaches the saturation range.

No. Parameter Name Setting Range Default
C3-05 Output Voltage Limit Operation Selection Oorl 0

Setting 0: Disabled
Setting 1: Enabled

€ C4: Torque Compensation

The torque compensation function compensates for insufficient torque production at start-up or when a load is applied.

Note: Before making changes to the torque compensation parameters make sure the motor parameters and V/f pattern are set properly or
perform Auto-Tuning.

B C4-01: Torque Compensation Gain

Sets the gain for the torque compensation function.

No. Parameter Name Setting Range Default
C4-01 Torque Compensation Gain 0.00 to 2.50 Dete;nll_iggd by

Torque Compensation in V/f Control:

The drive calculates the motor primary voltage loss using the output current and the terminal resistance value (E2-05) and
then adjusts the output voltage to compensate insufficient torque at start or when load is applied. The effect of this voltage
compensation can be increased or decreased using parameter C4-01.

Torque Compensation in Open Loop Vector Control:

The drive controls the motor excitation current and torque producing current separately. Torque compensation affects the
torque producing current only. C4-01 works as a factor of the torque reference value that builds the torque producing
current reference.

Adjustment

Although this parameter rarely needs to be adjusted, small changes in increments of 0.05 may help in the following
situations:

* Increase this setting when using a long motor cable.
» Decrease this setting when motor oscillation occurs.
Adjust C4-01 so that the output current does not exceed the drive rated current.

B C4-02: Torque Compensation Primary Delay Time 1

Sets the delay time used for applying torque compensation.

No. Parameter Name Setting Range Default

C4-02 Torque Compensation Primary Delay Time 1 0 to 60000 ms Dete;rrll}g;d by

Adjustment

Although C4-02 rarely needs to be changed, adjustments may help in the following situations:
« If the motor vibrates, increase C4-02.

* If the motor responds too slowly to changes in the load, decrease C4-02.

B C4-03: Torque Compensation at Forward Start (OLV only)

Sets the amount of torque at start in the forward direction in order to improve motor performance during start with heavy
load. Compensation is applied using the time constant set in parameter C4-05. A setting of 0.0% disables this feature.

No. Parameter Name Setting Range Default
C4-03 Torque Compensation at Forward Start 0.0 to 200.0% 0.0%
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B C4-04: Torque Compensation at Reverse Start (OLV only)

Sets the amount of torque reference at start in the reverse direction in order to improve motor performance during start
with heavy load. Compensation is applied using the time constant set in parameter C4-05. A setting of 0.0% disables this
feature.

No. Parameter Name Setting Range Default
C4-04 Torque Compensation at Reverse Start -200.0 to 0.0% 0.0%

B C4-05: Torque Compensation at Start Time Constant (OLV only)

This parameter is the time constant for applying the torque compensation at start set in parameters C4-03 and C4-04.

No. Parameter Name Setting Range Default
C4-05 Torque Compensation Time Constant 0 to 200 ms 10 ms

B C4-06: Torque Compensation Primary Delay Time 2 (OLV only)

This time constant is used during Speed Search or during regenerative operation when the actual motor slip is higher than
50% of the rated slip. Adjust the value if an overvoltage fault occurs with sudden changes in the load or at the end of
acceleration with high inertia load.

No. Parameter Name Setting Range Default
C4-06 Torque Compensation Primary Delay Time 2 0 to 10000 ms 150 ms
Note: 1. If C4-06 is set to a relatively large value, be sure to also increase the setting in n2-03 (AFR Time Constant 2) proportionally.
2. C4-06 will not be active if L3-04 is 0, 3 or 4, the output frequency is below 5 Hz, or Speed Search after momentary power loss is
active.

€ C5: Automatic Speed Regulator (ASR)

The ASR is a PI controller that adjusts the output frequency in order to compensate the motor slip when load is applied.
It is active only when V/f Control is used in combination with a speed feedback signal connected to the drive pulse input
RP (V/f Control with Simple Speed Feedback).

The pulse input provides one track only and cannot detect the direction of motor rotation. A separate motor speed direction
signal must therefore be input to the ASR by:
1. Using a Digital Input

This method is automatically enabled when a digital input is programmed for “Forward/Reverse direction” (H1-

O0O= 7E). If the input is closed, the drive assumes reverse rotation. If open, then the drive assumes that the motor is
rotating forwards.

When a 2 track encoder is used, an external unit that converts the 2 tracks into 1 track and a digital direction signal
can be used.

2. Using the Frequency Reference Direction

When no digital input is set for “Forward/Reverse direction” (H1-COO# 7E), ASR uses the direction of the frequency
reference.

Figure 5.30 illustrates the ASR function when using V/f with Simple Speed Feedback.
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Frequency Reference Soft Starter Output Output Frequency
(u1-01) (U1-16 ) (uU1-02)
Soft Pt Ouptut

Frequency m ; %% frequency
reference ; : reference
Frequency e T T ”””””””””””””””””””””””””””” :
reference ;
direction Rotation

direction

detection

— 0
Direction

PGpulse 111 ’
AB signal LI
g Speed
(1 track
pulse)

(LU6-03 )

ASR Input ASR Output

Unsigned
External : speed Motor speed

PG pulse ! feedback i
converter : (signed) AS R

(COMMEIGIlY === mmmmeeoomeee ool
available
converter)

Figure 5.30 Speed Control with ASR in V/f with Simple Speed Feedback

To activate V/f Control with PG feedback:

1. Set the drive to V/f Control (A1-02 = 0).

2. Connect the motor speed pulse signal to the pulse input RP, set H6-01 = 3, and set the pulse signal frequency that is
equal to the maximum speed to H6-02 (pulse input scaling). Make sure the pulse input bias (H6-04) is 0% and the
gain (H6-03) is 100%.

3. Decide the signal used for detecting the direction. If a digital input is used set H1-O0O = 7E.

4. Use the ASR gain and integral time parameters described below for adjusting the ASR responsiveness.

Note: 1. CS5 parameters will appear only when using V/f Control (A1-02 = 0) and when the pulse input RP function is set for PG feedback
in V/f Control (H6-01 = 3).

2. V/f Control with PG feedback can be used for motor 1 only.
ASR Tuning Parameters

ASR provides two sets of gain and integral time. Set 1 is active at the maximum output frequency, set 2 is active at the
minimum output frequency. The settings are changed linearly depending on the output frequency as shown in Figure
5.31.

P gain and | time

P =C5-01
| =C5-02
P =C5-03
| = C5-04
- Motor Speed
0 E1-09 E1-04
Minimum Maximum
Output Output
Frequency Frequency

Figure 5.31 Adjusting ASR Proportional Gain and Integral Time

B C5-01/02: ASR Proportional Gain/Integral Time 1

These parameters determine the responsiveness of ASR at maximum output frequency.

* Increase the gain and/or reduce the integral time if the response is slow at maximum output frequency.

» Reduce the gain and/or increase the integral time when vibrations occur at the maximum output frequency.
* When adjusting ASR always first adjust the P gain, then adjust the integral time.

No. Parameter Name Setting Range Default
C5-01 ASR Proportional Gain 1 0.00 to 300.00 0.20
C5-02 ASR Integral Time 1 0.000 to 10.000 s 0.200 s

B C5-03/04: ASR Proportional Gain/Integral Time 2

These parameters determine the responsiveness of ASR at the minimum output frequency. Use the same setting rules as
described for C5-01/02
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No. Parameter Name Setting Range Default
C5-03 ASR Proportional Gain 2 0.00 to 300.00 0.02
C5-04 ASR Integral Time 2 0.000 to 10.000 s 0.050's

B C5-05: ASR Limit

Sets the ASR output limit as a percentage of the maximum output frequency (E1-04). If the motor slip is high, the setting
might need to be increased to provide proper slip compensation. Use the ASR output monitor U6-04 to determine if ASR
is working at the limit and make settings if necessary. If ASR is operating at the ASR limit, check the pulse signal and the
pulse input settings prior to changes in C5-05.

No. Parameter Name Setting Range Default
C5-05 ASR Limit 0.0 to 20.0% 5.0%

€ C6: Carrier Frequency

B C6-01: Drive Duty Selection

The drive has two different duty modes from which to select based on the load characteristics. The drive rated current,
overload capacity, and carrier frequency will change depending upon the duty mode selection. Use parameter C6-01 to
select Heavy Duty (HD) or Normal Duty (ND) for the application. The default setting is ND. Refer to Heavy Duty and
Normal Duty Ratings on page 322 for details about the rated current.

No. Parameter Name Setting Range Default
C6-01 Drive Duty Selection Oorl 0

Table 5.11 Differences between Heavy and Normal Duty

Mode Heavy Duty Rating (HD) Normal Duty Rating (ND)
Co6-01 0 1
o Overload
150 % 120 % Overload
E o Rated Load
100 % Rated Load 100 %
Characteristics
0 Motor Speed 100 % 0 Motor Speed 100 %

Use Normal Duty Rating for applications in which the
torque requirements drop along with the speed. Examples
include fans or pumps where a high overload tolerance is
not required.

Use Heavy Duty Rating for applications requiring a high
Application overload tolerance with constant load torque. Such
applications include extruders and conveyors.

Over load capability (oL2) 150% of drive rated Heavy Duty current for 60 s 120% of drive rated Normal Duty current for 60 s
L3-02 Stall Prevention
during Acceleration 150% 120%
L3-06 Stall Prevention o o
during Run 150% 120%
Default Carrier 8/10 kHz 2 kHz Swing PWM

Frequency

Note: By changing the Drive Duty, the drive maximum applicable motor power changes and the E2-0000 and E4-000 parameters are
automatically set to appropriate values.

B C6-02: Carrier Frequency Selection

Parameter C6-02 sets the switching frequency of the drive’s output transistors. It can be changed in order to reduce audible
noise and also reduce leakage current.

Note: The drive rated current is reduced when the carrier frequency is set higher than the default value. Refer to Rated Current Depending
on Carrier Frequency on page 150.

No. Parameter Name Setting Range Default
. . Determined by A1-02 and 02-04.
o 1 y
C6-02 Carrier Frequency Selection <> Reset when C6-01 is changed.

<1> Setting range is determined by the drive software version.
PRG: 1020 and later: 1 to B; F
PRG: 1018 and earlier: 1 to A; F
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Settings:
C6-02 Carrier Frequency C6-02 Carrier Frequency
1 2.0 kHz 8 Swing PWM 2
2 5.0 kHz 9 Swing PWM 3
3 8.0 kHz A Swing PWM 4
4 10.0 kHz B <> Leakage Current Rejection PWM
5 12.5 kHz F User-defined (C6-03 to C6-05)
6 15.0 kHz
7 Swing PWM 1

<1> Available in drive software versions PRG: 1020 and later. Setting B uses a PWM pattern that reduces the amount of leakage current detected
over long wiring distances. This can help reduce alarm detection and problems with the current monitor that result from leakage current over
long wiring distances. This is the same as setting the carrier frequency to 2 kHz.

Note:
Guidelines for Carrier Frequency Parameter Setup

Swing PWM uses 2.0 kHz carrier frequency as a base. Applying special PWM patterns minimizes the audible noise of the motor.

Symptom

Remedy

Speed and torque are unstable at low speeds.

Noise from the drive is affecting peripheral devices.

Excessive leakage current from the drive.

Lower the carrier frequency.

Wiring between the drive and motor is too long. </~

» Lower the carrier frequency

* Set C6-02 to B if an alarm is detected or if leakage current causes a
problem with the current monitor.

Audible motor noise is too loud.

<2>

Increase the carrier frequency or use Swing PWM.

<1> The carrier frequency may need to be lowered if the motor cable is too long. Refer to the table below.

<2> In Normal Duty default setting is 7 (Swing PWM), equivalent to setting 2 kHz. Increasing the carrier frequency is fine when using the drive
is set for Normal Duty, but remember that the drive rated current falls when the carrier frequency is increased.

Wiring Distance

Up to 50 m

Up to 100 m Greater than 100 m

C6-02 (Carrier Frequency Selection)

0to 6 (15 kHz)

0 to 4 (10 kHz) 1,7 to A (2 kHz)

Note:
if the cable is longer than 100 m.

If the motor cable is fairly long when using PM Open Loop Vector, set the carrier frequency to 2 kHz (C6-02 = 1). Switch to V/f Control

B C6-03/C6-04/C6-05: Carrier Frequency Upper Limit/Lower Limit/Proportional Gain

Use these parameters to set a user defined or a variable carrier frequency. To set the upper and lower limits, first set C6-02

tO “F”‘
No. Parameter Name Setting Range Default
C6-03 Carrier Frequency Upper Limit 1.0 to 15.0 kHz
C6-04 Carrier Frequency Lower Limit (V/f only) 1.0 to 15.0 kHz <I>
C6-05 Carrier Frequency Proportional Gain (V/f only) 0to 99

<1> The default value is determined by the control method (A1-02) as well as the drive capacity (02-04), and is reinitialized when the value set to

C6-01 is changed.

Setting a Fixed User Defined Carrier Frequency

A carrier frequency between the fixed selectable values can be entered in parameter C6-03 when C6-02 is set to “F”. In
V/f Control, parameter C6-04 must also be adjusted to the same value as C6-03.

Setting a Variable Carrier Frequency (V/f Control only)

In V/f Control, the carrier frequency can be set up to change linearly with the output frequency. In this case the upper and
lower limits for the carrier frequency and the carrier frequency proportional gain (C6-03, C6-04, C6-05) have to be set as

shown in Figure 5.32.
Carrier Frequency
C6-03
C6-04 - Fodput o X C6-05 x K*

Output Frequency

E1-04
Max Output Frequency

Figure 5.32 Carrier Frequency Changes Relative to Output Frequency

YASKAWA ELECTRIC SIEP C710606 19D YASKAWA AC Drive - V1000 Technical Manual

149

n Parameter Details



5.3 C: Tuning_;

K is a coefficient determined by the value of C6-03:
* 10.0 kHz > C6-03 > to 5.0 kHz: K =2

* 5.0 kHz>C6-03: K=1

* C6-03>10.0kHz: K=3

Note: 1. A carrier frequency error (0PE11) will occur when the carrier frequency proportional gain is greater than 6 while C6-03 is less than
C6-04.

2. When C6-05 is set lower than 7, C6-04 is disabled and the carrier frequency will be fixed to the value set in C6-03.

B Rated Current Depending on Carrier Frequency

The tables below show the drive output current depending on the carrier frequency settings. The 2 kHz value is equal to
the Normal Duty rated current, the 8/10 kHz value is equal to the Heavy Duty rated current. The carrier frequency
determines the output current linearly. Use the data below to calculate output current values for carrier frequencies not
listed in the tables.

Note: In Heavy Duty mode the maximum rated output current is equal to the 8/10 kHz value, even if the carrier frequency is reduced.

Table 5.12 200 V Class Drives with 10 kHz Heavy Duty Default Carrier Frequency

Rated Current (A)
Model
2 kHz 10 kHz 15 kHz
YO 1.2 0.8 0.6
BTN 1.9 1.6 1.3
B 3.5 3.0 2.4
e 6.0 5.0 4.0
Table 5.13 200 V Class Drives with 8 kHz Heavy Duty Default Carrier Frequency
Rated Current (A)
Model
2 kHz 8 kHz 15 kHz
YOI 9.6 8.0 6.4
EYNISE 12.0 11.0 8.8
BAO0018 17.5 17.5 14.0
2A0020 19.6 17.5 14.0
2A0030 30.0 25.0 20.0
2A0040 40.0 33.0 26.4
2A0056 56.0 47.0 37.6
2A0069 69.0 60.0 48.0
Table 5.14 400 V Class Drives with 8 kHz Heavy Duty Default Carrier Frequency
Rated Current (A)
Model
2 kHz 8 kHz 15 kHz
4A0001 1.2 1.2 0.7
4A0002 2.1 1.8 1.1
4A0004 4.1 34 2.0
4A0005 54 4.8 2.9
4A0007 6.9 5.5 33
4A0009 8.8 7.2 4.3
4A0011 11.1 9.2 5.5
4A0018 17.5 14.8 8.9
4A0023 23.0 18.0 10.8
4A0031 31.0 24.0 144
4A0038 38.0 31.0 18.6
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ings

Reference Sett

The drive offers various ways of entering the frequency reference. The figure below gives an overview of the reference

input, selections, and priorities.
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Figure 5.33 Frequency Reference Setting Hierarchy
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€ d1: Frequency Reference

B d1-01 to d1-17: Frequency Reference 1 to 16 and Jog Reference

Up to 17 preset references (including Jog reference) can be programmed in the drive. The references can be switched
during Run by digital inputs. The acceleration/deceleration to the new reference is performed using the active acceleration/
deceleration time.

The Jog frequency must be selected by a separate digital input and has priority over the references 1 to 16.

The multi-speed references 1 and 2 can be provided by analog inputs.

No. Parameter Name Setting Range Default
d1-01 to d1-16 Frequency Reference 1 to 16 0.00 to 400.00 Hz <> 0.00 Hz
d1-17 Jog Frequency Reference 0.00 to 400.00 Hz <> 6.00 Hz

<1> The upper limit is determined by the maximum output frequency (E1-04) and upper limit for the frequency reference (d2-01).

Multi-Step Speed Selection

Depending on how many speeds are used, some digital inputs have to be programmed for Multi-Step Speed Reference 1,
2,3 and 4 (H1-0O0O =3, 4, 5, 32). For the Jog reference a digital input must be set to H1-OOO = 6.

Notes on using analog inputs as multi-speed 1 and 2:

» If the frequency reference source is assigned to analog input Al (b1-01 = 1), then this input will be used for Frequency
Reference 1 instead of d1-01. If the reference source is assigned to the digital operator (b1-01 = 0), then d1-01 will be
used as Frequency Reference 1.

» When the analog input A2 function is set to “Auxiliary Frequency” (H3-10 = 2), then the value input to terminal A2 will
be used as the Frequency Reference 2 instead of the value set to parameter d1-02. When H3-10 does not equal 2, then
d1-02 becomes the reference for Frequency Reference 2.

The different speed references can be selected as shown in Table 5.15. Figure 5.34 illustrates the multi-step speed selection.

Table 5.15 Multi-Step Speed Reference and Terminal Switch Combinations

Reference " glgegzje P MSu r!telesdtezp Msurltelesdt%p Msugge%tip < °ﬂ Egg: 2 ce
H1-00O=3 H1-00=4 H1-00O=5 H1-00=32

Frequency Reference 1 (d1-01/A1) OFF OFF OFF OFF OFF
Frequency Reference 2 (d1-02/A2) ON OFF OFF OFF OFF
Frequency Reference 3 (d1-03) OFF ON OFF OFF OFF
Frequency Reference 4 (d1-04) ON ON OFF OFF OFF
Frequency Reference 5 (d1-05) OFF OFF ON OFF OFF
Frequency Reference 6 (d1-06) ON OFF ON OFF OFF
Frequency Reference 7 (d1-07) OFF ON ON OFF OFF
Frequency Reference 8 (d1-08) ON ON ON OFF OFF
Frequency Reference 9 (d1-09) OFF OFF OFF ON OFF
Frequency Reference 10 (d1-10) ON OFF OFF ON OFF
Frequency Reference 11 (d1-11) OFF ON OFF ON OFF
Frequency Reference 12 (d1-12) ON ON OFF ON OFF
Frequency Reference 13 (d1-13) OFF OFF ON ON OFF
Frequency Reference 14 (d1-14) ON OFF ON ON OFF
Frequency Reference 15 (d1-15) OFF ON ON ON OFF
Frequency Reference 16 (d1-16) ON ON ON ON OFF
Jog Frequency Reference (d1-17) <> - - - - ON

<1> The Jog frequency overrides the frequency reference being used.
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d1-16
Frequency d1-14?1-15/—
reference d1-13 /
d1-12 /—/
S
d1-07
d1-06
d1-05 /
d1-04 /
d1-03 /
d1-02
d1-01(A2) /—
Aan /1 d1-17
AR N
FWD (REV) Run/Stop Time
ON
Multi-step Speed Ref. 1 ON ON ON () J ON ON
Multi-step Speed Ref. 2 —oN_1 FON(FON —oN—L
Multi-step Speed Ref. 3 I ON %%_I ON 1
Multi-step Speed Ref. 4 ()(): ON 1
Jog Reference ()() —oN—1—

Figure 5.34 Preset Reference Timing Diagram

€ d2: Frequency Upper/Lower Limits

By entering upper or lower frequency limits, the drive programmer can prevent operation of the drive above or below
levels that may cause resonance and or equipment damage.

B d2-01: Frequency Reference Upper Limit

Sets the maximum frequency reference as a percentage of the maximum output frequency. This limit applies to all frequency
references.

Even if the frequency reference is set to a higher value, the drive internal frequency reference will not exceed this value.

No. Parameter Name Setting Range Default
d2-01 Frequency Reference Upper Limit 0.0to 110.0% 100.0%

B d2-02: Frequency Reference Lower Limit
Sets the minimum frequency reference as a percentage of the maximum output frequency. This limit applies to all frequency
references.
If a lower reference than this value is input, the drive will run at the d2-02 level. If the drive is started with a lower reference
than d2-02, it will accelerate up to d2-02.
No. Parameter Name Setting Range Default
d2-02 Frequency Reference Lower Limit 0.0 to 110.0% 0.0%
Internal frequency“
reference | T TTTTTTA
d2-01 .
y “ :  Frequency Reference Upper Limit
Operating |
range |
! Frequency Reference Lower Limit
d2:02| j

>

Set frequency reference
Figure 5.35 Frequency Reference: Upper and Lower Limits

B d2-03: Master Speed Reference Lower Limit

Unlike frequency reference lower limit (d2-02) which will affect the frequency reference no matter where it is sourced
from (i.e., analog input, preset speed, Jog speed, etc.), the master speed lower limit (d2-03) sets a lower limit that will only
affect the analog input (terminals A1 and A2) that is the active master speed frequency.
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Set as a percentage of the maximum output frequency.

Note: The lower limits for the Jog frequency, multi-step speed settings, and 2-step speed settings do not change. When lower limits are set
to both the frequency reference (d2-02) and the main frequency reference (d2-03), the drive uses the greater of those two values as the
lower limit.

No. Parameter Name Setting Range Default
d2-03 Master Speed Reference Lower Limit 0.0 to 110.0% 0.0%

€ d3: Jump Frequency

B d3-01 to d3-04: Jump Frequencies 1, 2, 3, and Jump Frequency Width

In order to avoid continuous operation at a speed that causes resonance in driven machinery, the drive can be programmed
with three separate Jump frequencies that will not allow continued operation within specific frequency ranges. If the speed
reference falls within a Jump frequency dead band, the drive will clamp the frequency reference just below the dead band
and only accelerate past it when the frequency reference rises above the upper end of the dead band.

Setting parameters d3-01 through d3-03 to 0.0 Hz disables the Jump frequency function.

No. Parameter Name Setting Range Default
d3-01 Jump Frequency 1 0.0 to 400.0 Hz 0.0 Hz
d3-02 Jump Frequency 2 0.0 to 400.0 Hz 0.0 Hz
d3-03 Jump Frequency 3 0.0 to 400.0 Hz 0.0 Hz
d3-04 Jump Frequency Width 0.0 to 20.0 Hz 1.0 Hz

Figure 5.36 shows the relationship between the Jump frequency and the output frequency.

Output

frequency /

\ A
Frequency
reference ' ' /

decreases H H Frequency

/ ! ! reference

' ' increases

> e
Y A ' | Jump

| Frequency

' ' / I Width (d3-04)

H Jump
1 Frequency !
b / 1Width (d3-04)
o ! i
' Jump | '
' '
' ' Frequency H '
' 17 Width (d3-04) |
v y y
Jump Jump Jump Frequency
reference
Frequency 3 Frequency 2 Frequency 1
d3-03 d3-02 d3-01

Figure 5.36 Jump Frequency Operation

Note: 1. The drive will use the active accel/decel time to pass through the specified dead band range but will not allow continuous operation
in that range.

2. When using more than one Jump frequency, make sure that d3-01 = d3-02 = d3-03.

€ d4: Frequency Hold and Up/Down 2 Function

B d4-01: Frequency Reference Hold Function Selection

This parameter is effective when either of the digital input functions listed below is used.

* Accel/decel ramp hold function (H1-OO= A)

» Up/Down function (H1-OO = 10 and 11, sets the frequency reference by digital inputs)

» Up/Down 2 function (H1-OOO = 75/76, adds a bias to the frequency reference using digital inputs)

Parameter d4-01 determines whether the frequency reference or the frequency bias (Up/Down 2) value is saved when the
Run command is cleared or the power supply is shut down.

No. Parameter Name Setting Range Default
d4-01 Frequency Reference Hold Function Selection Oorl 0

154 YASKAWA ELECTRIC SIEP C710606 19D YASKAWA AC Drive - V1000 Technical Manual



5.4 d: Reference Settingﬁ

The operation depends on with what function parameter d4-01 is used.

Setting 0: Disabled

+ Acceleration Hold
The hold value will be reset to 0 Hz when the Run command is canceled or the drive power is switched off. The active
frequency reference will be the value the drive uses when it restarts.

* Up/Down
The frequency reference value will be reset to 0 Hz when the Run command is canceled or the drive power is switched
off. The drive will start from 0 Hz when restarted.

* Up/Down 2
The frequency bias is not saved when the Run command is switched off or 5 s after the Up/Down 2 command has been
released. The Up/Down 2 function will start with a bias of 0% when the drive is restarted.

Setting 1: Enabled

* Acceleration Hold
The last hold value will be saved when the Run command or the drive power is switched off. The drive will use the value

that was saved as the frequency reference when it restarts. The accel/decel hold input must be enabled the entire time or
else the hold value will be cleared.

ON ON
Power supply OFF
OFF | ON | OFF | ON
Forward Run / Stop : ; :
OFF | [ON | OFF ON . ;
Hold Accel/Decel — ‘ l
Frequency reference
Output frequency | § A — ———————— G- - d4-01 =
| ‘ ‘ 3 "'
LA d4-01=0
Hold Hold

Figure 5.37 Frequency Reference Hold with Accel/Decel Hold Function

* Up/Down
The frequency reference value will be saved when the Run command or the drive power is switched off. The drive will
use the frequency reference that was saved when it restarts.

* Up/Down 2 with Frequency Reference from Digital Operator
When the digital operator is selected as the frequency reference source, the bias will be added to the frequency reference
that was selected 5 s after the Up/Down 2 command has been released, and then reset to 0 afterwards. The new frequency

reference value is then saved. When the Run command or the power supply is switched off, the drive will use the value
that was when it restarts.
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Bias is added to frequency
reference and reset to 0

Output / T

frequency

[
| |
\ \
| -
Frequency | ! !
reference \ : : F
\
| |
|
J | | |
| | \
|
& ! \ \ \
‘ \ | | \
. \ | | |
|
Bias ! \ \ \ I 5s |
I |

Up 2 command

Figure 5.38 Up/Down 2 Example with Reference from Digital Operator and d4-01 = 1

» Up/Down 2 with Frequency Reference from Other Input Sources

When the frequency reference is set by an another source than the digital operator, the bias value will be saved in
parameter d4-06 exactly 5 s after the Up/Down 2 command has been released. When the Run command is turned off or
the power is switched off, the drive will use the value saved in d4-06 when it restarts.

Bias is saved in parameter d4-06

Output / T,

frequency

d4-06 value

Bias

Up 2 command [ 1

Figure 5.39 Up/Down 2 Example with Other Reference than Digital Operator and d4-01 = 1

Note: Make sure to set the Up/Down 2 limits properly when using d4-01 = 1 in combination with the Up/Down 2 function. Refer to d4-08:
Frequency Reference Bias Upper Limit (Up/Down 2) on page 158 and Refer to d4-09: Frequency Reference Bias Lower Limit (Up/
Down 2) on page 159 for details on the limit settings.
Clearing the Value that was Saved
Depending on which function is used, the frequency reference value that was saved can be cleared by:
» Releasing the acceleration hold input.
* Setting an Up or Down command while no Run command is active.
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B d4-03: Frequency Reference Bias Step (Up/Down 2)
Sets the bias that is added to or subtracted from the frequency reference by the Up/Down 2 function.

No. Parameter Name Setting Range Default
d4-03 Frequency Reference Bias Step 0.00 to 99.99 Hz 0.00 Hz

The operation depends on the set value:

Setting d4-03 = 0.0 Hz

While the Up 2 or Down 2 command is enabled, the bias value is increased or decreased using the accel/decel time
determined by parameter d4-04.

Output
frequency

Bias value is increased using the
accel/decel times as set in d4-04

Bias

Figure 5.40 Up/Down 2 Bias when d4-03 = 0.0 Hz

Setting d4-03 > 0.0 Hz

When an Up 2 or Down 2 command is enabled, the bias is increased or decreased in steps for the value set in d4-03. The
frequency reference changes with the accel/decel times determined by parameter d4-04.

Output
frequency
[
[ [
| : : Bias value is increased in steps as
: : : defined in d4-03
[ [ [ Drive uses accel/decel times as
. ‘ ! [ set in d4-04
Bias ! ! |
I I
[
[

; | |
Up 2 command |

Figure 5.41 Up/Down 2 Bias when d4-03 > 0.0 Hz

B d4-04: Frequency Reference Bias Accel/Decel (Up/Down 2)

Parameter d4-04 determines the accel/decel times that are used for increasing/decreasing the frequency reference or bias
when the Up/Down 2 function is used.

No. Parameter Name Setting Range Default

d4-04 Frequency Reference Bias Accel/Decel Oorl 0

Setting 0: Current Accel/Decel Time
The drive uses the currently active accel/decel time.

Setting 1: Accel/Decel Time 4
The drive uses accel/decel time 4 set to parameters C1-07 and C1-08.
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B d4-05: Frequency Reference Bias Operation Mode Selection (Up/Down 2)

Determines if the bias value is held or not when the Up/Down 2 inputs are both released or both enabled. The parameter
is effective only when parameter d4-03 is set to 0.00.

No. Parameter Name Setting Range Default
d4-05 Frequency Reference Bias Operation Mode Selection Oorl 0

Setting 0: Hold Bias Value
The bias value will be held if no input Up 2 or Down 2 is active.

Setting 1: Reset Bias Value

The bias is reset to 0% when both inputs Up 2 and Down 2 are either on or off. The drive will use the accel/decel time as
selected in d4-04 to accelerate or decelerate to the frequency reference value.

W d4-06: Frequency Reference Bias (Up/Down 2)

This parameter is used to save the frequency reference bias value set by the Up/Down 2 function. It is set as a percentage
of the maximum output frequency. The function of d4-06 depends on how the Up/Down 2 function is configured.

* This parameter is not normally used when the frequency reference is set by the digital operator. The user can set d4-06
to a certain value that will be applied when the operation is started, but it will be reset when the frequency reference
changes (including multi-step references) or will be disabled when d4-01 = 0 and the Run command is removed.

* When d4-01 = 0 and the frequency reference is set by an analog or pulse input, the value set in d4-06 is generally added
to or subtracted from the frequency reference.

* When d4-01 = 1 and the frequency reference is set by a different source than the digital operator, the bias value adjusted
with the Up/Down 2 inputs is stored in d4-06 when 5 s have passed after the Up 2 or Down 2 command release.

No. Parameter Name Setting Range Default
d4-06 Frequency Reference Bias -99.9 to 100.0% 0.0%

Conditions that Generally Reset or Disable Parameter d4-06
* When the Up/Down 2 function has not been assigned to the multi-function terminals

* When the frequency reference source has been changed (including LOCAL/REMOTE or external reference 1/external
reference 2 switch over by digital inputs)

* 1fd4-03 = 0 Hz, d4-05 = 1 and the Up/Down 2 commands are both open or both closed
* Any changes to the maximum frequency set to E1-04

B d4-07: Analog Frequency Reference Fluctuation Limit (Up/Down 2)

This parameter is for handling changes in the frequency reference while the terminal set for Up 2 or Down 2 is enabled.
If the frequency reference changes for more than the level set to d4-07, then the bias value will be held, and the drive will
accelerate or decelerate following the frequency reference. When the frequency reference is reached, the bias hold is
released and the bias follows the Up/Down 2 input commands.

Parameter d4-07 is applicable only if the frequency reference is set by an analog or pulse input.

No. Parameter Name Setting Range Default
d4-07 Analog Frequency Reference Fluctuation Limit 0.1 to 100.0% 1.0%

B d4-08: Frequency Reference Bias Upper Limit (Up/Down 2)

Parameter d4-08 sets the upper limit of the Up/Down 2 bias (monitor U6-20) and the value that can be saved in parameter
d4-06. Set this parameter to an appropriate value before using the Up/Down 2 function.
Note: When the frequency reference is set by the digital operator (b1-01 = 0) and d4-01 = 1, the bias value will be added to the frequency

reference if no Up/Down 2 command is received for 5 s, and will be reset to 0 afterwards. From that point the bias can be increased up
to the limit set in d4-08 again.

No. Parameter Name Setting Range Default
d4-08 Frequency Reference Bias Upper Limit 0.0 to 100.0% <>

<1> Default setting is determined by the software version.
PRG: 1016 and later: 100.00%
PRG: 1015 and earlier: 0.00%
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B d4-09: Frequency Reference Bias Lower Limit (Up/Down 2)

Parameter d4-08 sets the lower limit of the Up/Down 2 bias (monitor U6-20) and the value that can be saved in parameter
d4-06. Set this parameter to an appropriate value before using the Up/Down 2 function.

Note: When the frequency reference is set by the digital operator (b1-01 = 0) and d4-01 = 1, the bias value will be added to the frequency

reference if no Up/Down 2 command is received for 5 s, and will be reset to 0 afterwards. If the bias is increased using the Up 2

command, once it is added to the frequency reference the speed cannot be reduced with a Down 2 command if the limit set in d4-09 is
0. In this case make sure to set a negative lower limit in d4-09 to allow speed reduction.

No.

Parameter Name

Setting Range

Default

d4-09 Frequency Reference Bias Lower Limit

-99.9 t0 0.0%

0.0%

B d4-10: Up/Down Frequency Reference Limit Selection

Selects how the lower frequency limit is set when the Up/Down function is used. Refer to Setting 10/11: Up/Down
Command on page 179 for details on the Up/Down function in combination with frequency reference limits.

Setting 0: Lower Limit is Determined by d2-02 or Analog Input

The lower frequency reference limit is determined by the higher value of both, parameter d2-02 or an analog input that is
programmed for “Frequency Bias” (H3-02/10 = 0).

Note: If the external reference change over function (H1-OO = 2) used to switch between Up/Down function and analog input as reference
source, the analog value would become the lower reference limit when the Up/Down reference is active. Change d4-10 to 1 to make

the Up/Down function independent of the analog input value.

Setting 1: Lower Limit is Determined by Parameter d2-02
Only parameter d2-02 sets the lower frequency reference limit.

B d4-11: Bi-Directional Output Selection

Selects if the frequency reference or PID output value is converted into bi-directional internal frequency reference. Refer
also to the PID block diagram in Figure 5.18 to see how bi-directional output works.

Note: When used in combination with PID control, the bi-directional output function can be enabled or disabled using a digital input (H1-
00 = 7F).
No. Parameter Name Setting Range Default
d4-11 Bi-Directional Output Selection Oorl 0

Setting 0: No Conversion

The frequency reference or PID output value is used as it is without being converted. The drive will operate in the direction

selected from 0 to 100% of the maximum output frequency.

Setting 1: Bi-Directional Output Conversion

When the frequency reference or PID output is below 50%, the drive reverses the selected direction. When it is above 50%
the drive works in the selected direction.

B d4-12: Stop Position Gain
Sets the gain for adjusting the stopping accuracy when simple positioning is selected as the stopping method (b1-03 =9).
No. Parameter Name Setting Range Default
d4-12 Stop Position Gain 0.50 to 2.55 1.00

Increase the value if the motor stops before the desired stop position is reached. Decrease it if the motor stops too late.
Refer to b1-03: Stopping Method Selection on page 118 for details on simple positioning.

€ d7: Offset Frequencies

B d7-01 to d7-03: Offset Frequency 1to 3

Three different offset values can be added to the frequency reference. They can be selected using digital inputs programmed
for Offset frequency 1, 2 and 3 (H1-OO = 44, 45, 46). The selected offset values are added if two or all three inputs are

closed at the same time.

Note: This function can be used to replace the “Trim Control” function (H1-OO = 1C/1D) of earlier Yaskawa drives.

No. Parameter Name Setting Range Default
d7-01 Offset Frequency 1 -100.0 to 100.0% 0%
d7-02 Offset Frequency 2 -100.0 to 100.0% 0%
d7-03 Offset Frequency 3 -100.0 to 100.0% 0%

Figure 5.42 illustrates the Offset Frequency Function.
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Frequency
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soft starter
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Frequency > »> SFS —™
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Multi-function
input (44) = on

Offset Frequency 1 [d7-01]
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Multi-function
input (45) = on

Offset Frequency 2 [d7-02]
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Figure 5.42 Offset Frequency Operation
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5.5 E: Motor Parameters

E parameters cover V/f pattern and motor data settings.

& E1: V/f Characteristics

B E1-01: Input Voltage Setting
Set the input voltage parameter to the nominal voltage of the AC power supply. This parameter adjusts the levels of some
protective features of the drive (overvoltage, Stall Prevention, etc.).

NOTICE: Set parameter E1-01 to match the input voltage of the drive. Drive input voltage (not motor voltage) must be set in E1-01 for
the protective features of the drive to function properly. Failure to comply could result in improper drive operation.

No. Parameter Name Setting Range Default
E1-01 <> Input Voltage Setting 155t0255V 200V

<1> The setting range and default value shown here are for 200 V class drives. Double this for 400 V class units.

E1-01 Related Values

The input voltage setting determines the over-/undervoltage detection level and the operation levels of the braking transistor
as well as the KEB function and the overvoltage suppression function.

(Approximate Values)
Setting Value of : ov Suppression /
Voltage Eg1-o1 ov Detection | eBrLTi on Uv Detection |\, 3?:'?&?5‘ BI%ISEB Stall Prevention
Level e Level (L2-05) 9(L2_1 1)9 Level
(L3-17)
190 V
200 V Class all settings 410V 394V (single-phase = 160 240V 370V
\2)
setting = 400 V 820V 788V 380V 480 V 740 V
400 V Class -
setting <400 V 740 V 708 V 350V 440V 660V
Note: The braking transistor operation levels are valid for the drive internal braking transistor. If an external CDBR braking chopper is used,

refer to the instruction manual of that unit.

W V/f Pattern Settings

The drive utilizes a set V/f pattern to determine the appropriate output voltage level for each relative to the frequency
reference.

There are 15 different preset V/f patterns to select from with varying voltage profiles, saturation levels (frequency at which
maximum voltage is reached), and maximum frequencies. Additionally, one custom V/f pattern can be set up by
programming parameters E1-04 through E1-10.

V/f Pattern Setup for V/f Control
1. Set the input voltage for the drive. Refer to E1-01: Input Voltage Setting on page 161.

2. Set the V/f pattern by:
a) choosing one of the 15 preset V/f patterns (E1-03 = 0 to E).

b) select the custom V/f pattern (E1-03 = F, default setting).
3. When using one of the 15 presets, E1-04 through E1-13 are automatically set. Refer to the description below.

For a custom V/f pattern, E1-04 through E1-13 must be adjusted manually. Refer to V/f Pattern Settings E1-04
to E1-13 on page 164.

Open Loop Vector Control Setup for IM and PM Motors
In OLV only the user defined V/f pattern can be used. Refer to V/f Pattern Settings E1-04 to EI1-13 on page 164.
W E1-03: V/f Pattern Selection

This parameter can only be changed when the drive is operating in V/f Control. It allows the user to select the V/f pattern
from 15 predefined patterns or to create a custom V/f pattern.

No. Parameter Name Setting Range Default
E1-03 V/f Pattern Selection OtoF F
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Setting the V/f Pattern

Choose the V/f pattern that meets the application demands from the table below. Set the correct value to E1-03. The V/f
parameters E1-04 to E1-13 can only be monitored, not changed.

Note: 1. Setting an improper V/f pattern may result in low motor torque or increased current due to overexcitation.
2. Parameter E1-03 is not reset when the drive is initialized.

Table 5.16 Predefined V/f Patterns

Setting Specification Characteristic Application
0 50 Hz
(default setting)
1 60 Hz Constant torque For general purpose applications. Torque remains
- q constant regardless of changes to speed.
2 60 Hz (with 50 Hz base)
3 72 Hz (with 60 Hz base)
4 50 Hz, Heavy Duty 2
5 50 Hz, Heavy Duty 1 Derated torque For fans, pumps, and other applications that require
6 60 Hz, Heavy Duty 1 q torque derating relative to the load.
7 60 Hz, Heavy Duty 2
8 50 Hz, mid starting torque Select high starting torque when:
9 50 Hz, high starting torque * Wiring between the drive and motor exceeds
- : i i 150
A 60 Hz, mid starting torque High starting torque m . . .
* A large amount of starting torque is required
B 60 Hz, high starting torque + An AC reactor is installed
C 90 Hz (with 60 Hz base)
: When operating at greater than 60 Hz the output
D 120 Hz (with 60 Hz base) Constant output voltage will be constant.
E 180 Hz (with 60 Hz base)

The following tables show details on predefined V/f patterns.
The following graphs are for 200 V class drives; double the values for 400 V class drives.

Predefined V/f Patterns for 0.1 to 4.0 kW Drives
Table 5.17 Constant Torque Characteristics, Settings 0 to 3

L 50 Hz . L s
Setting =0 (default) Setting = 1 60 Hz Setting = 2 60 Hz Setting =3 72 Hz
200 200 (-ommmmmamaaea ; 200 [--mmmmmmmmnnns .
< ~ g
5 s s
g © )
kg g £
~ 16- S 16} 216
12t} 12t-1 : 2t L]
01325 0153 60 0153 50 60
Frequency (Hz) Frequency (Hz)
Table 5.18 Derated Torque Characteristics, Settings 4 to 7
Setting = 4 50 Hz Setting = 5 50 Hz Setting = 6 60 Hz Setting = 7 60 Hz
200 [ -nememmmemnee . 200 [eommennenns , 200 -nemmmmnemennenns , 200 [ emnmmmem e ,
s s s >
© = - = ol
S 35}--neey R I S35|nee 2 %0 :
9r- 9f-
8L - : j ' 8L . : : :
013 25 50 013 25 50 015 30 60 015 30 60
Frequency (Hz) Frequency (Hz) Frequency (Hz) Frequency (Hz)
Table 5.19 High Starting Torque, Settings 8 to B
Setting = 8 50 Hz Setting =9 50 Hz Setting = A 60 Hz Setting = B 60 Hz
200 [ -=cmemmmemans , 200 pnnnmmnnenns , 200 [-n-mmmemmmnene , 1 .
e s S S
S >
g 19 g) 2 §19 éj #
> - o = S
S L : 15 |-
12t ! ; 3 : ] 12t ! 1 ' ]
0 1325 50 01325 50 015 3 60 015 3 60
Frequency (Hz) Frequency (Hz) Frequency (Hz) Frequency (Hz)
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Table 5.20 Rated Output Operation, Settings C to F

Setting = C 90 Hz Setting = D 120 Hz Setting = E 180 Hz Setting = F 60 Hz
200 [--nmmnnmnnnnees 200 [nmnnmemmnnens 200 [nnenmnonnans 200 [----eeeeneeneaes
S s s s
2 16 |-y S t6}o-y T S 16
12t ] 12 ] 2 R 1 2 .
0153 60 90 0153 60120 0153 60180 0153 60
Frequency (Hz) Frequency (Hz) Frequency (Hz) Frequency (Hz)
Predefined V/f Patterns for 4.0 to 15.0 kW Drives
The following graphs are for 200 V class drives. Double values when using a 400 V class drive.
Table 5.21 Rated Torque Characteristics, Settings 0 to 3
Setting = 1 60 Hz Setting = 2 60 Hz Setting = 3 72 Hz
200 (rnnnoroanoenoans 200 -nmmmmmnnees 200 [ronrmnonnans
s s s
2 g g
) £ s
Saf- S1al. S1al.
- : : 7~ ' ! 7t ' \ | 74 0
01325 50 0153 60 0153 50 60 0153 60 72
Frequency (Hz) Frequency (Hz) Frequency (Hz) Frequency (Hz)
Table 5.22 Derated Torque Characteristics, Settings 4 to 7
Setting = 4 50 Hz Setting = 5 50 Hz Setting = 6 60 Hz Setting = 7 60 Hz
200 [-cnommemneanee 200 (--nmmnnnnnns 200 -nmmemmemme s 200 [-nnmmmmme o nnees
= =S z s
& =350 S %35 S50 f--moeo,
535 F-mmnns; £ £35f--mmeo £
2 2 4l s 2,
61 : ] i } 6 : ] : ]
013 25 50 013 25 50 015 30 60 015 30 60
Frequency (Hz) Frequency (Hz) Frequency (Hz) Frequency (Hz)
Table 5.23 High Starting Torque, Settings 8 to B
Setting = 8 50 Hz Setting =9 50 Hz Setting = A 60 Hz Setting =B 60 Hz
200 -nmmmmmmnees 200 200 -nmmemmmmennees 200 -nmmmmmemnennes
s S s S
o 223 g 2,23
sy 3 g %13
2 5l : S 1 ' ‘ > oL/ _ > : _
01325 50 01325 50 015 3 60 015 3 60
Frequency (Hz) Frequency (Hz) Frequency (Hz) Frequency (Hz)
Table 5.24 Constant Output, Settings C to F
Setting = C 90 Hz Setting = D 120 Hz Setting = E 180 Hz Setting = F 60 Hz
200 [-mmmmmmennees : 200 [-mmemeemeenaes . 200 [--omrmnmnnans 200 (-nnmmmmmmennees
s ' s S S
£ 2 = 8
244l = Z1al. Sial.
T ¢ o] (¢ I e B 7r-{ i
0153 60 90 0153 60120 0153 60180 0153 60

Frequency (Hz)

Frequency (Hz)

Frequency (Hz)

Frequency (Hz)

Setting a Custom V/f Pattern

Setting parameter E1-03 to “F” allows to set up a custom V/f pattern by changing parameters E1-04 to E1-13.

YASKAWA ELECTRIC SIEP C710606 19D YASKAWA AC Drive - V1000 Technical Manual

163

Parameter Details



5.5 E: Motor Parameters

B V/f Pattern Settings E1-04 to E1-13

Using parameters E1-04 through E1-13, the user can either monitor the V/f pattern values if E1-03 =< 15 or set up a custom
V/f pattern as shown in Figure 5.43 when E1-03 =F.

No. Parameter Name Setting Range Default
E1-04 Maximum Output Frequency 40.0 to 400.0 Hz <> <I>
E1-05 Maximum Voltage 0.0 to 255.0 V<% <>
E1-06 Base Frequency 0.0 to 400.0 Hz <> <>
E1-07 Middle Output Frequency 0.0 to 400.0 Hz <I>
E1-08 Middle Output Frequency Voltage 0.0 to 255.0 V<> <>

E1-09 <> Minimum Output Frequency 0.0 to 400.0 Hz < <>
E1-10 Minimum Output Frequency Voltage 0.0 to 255.0 V<> <>
El-11 Middle Output Frequency 2 0.0 to 400.0 Hz 0.0 Hz
El-12 Middle Output Frequency Voltage 2 0.0 to 255.0 V<2> 0.0V

E1-13 Base Voltage 0.0 to 255.0 Hz 0.0V

<1> Default setting is determined by the control mode.
<2> Values shown are for 200 V class drives; double the value when using 400 V class drives.

<3> InOLYV for PM E1-09 specifies the start frequency for short circuit braking at stop. Refer to b2-13: Short Circuit Brake Time at Stop on page
123 for details.

<4> When E1-13 is set to 0.0 V, the drive uses the value set in E1-05 to control the voltage.

<5> Default setting is determined by E5-01 in OLV/PM. When E5-01 is set to FFFFH, the setting range for E1-04 and E1-06 is 10.0 to 40.0 Hz
and the setting range for E1-09 is 0.0 to 400.0 Hz.

Output Voltage (V)
E1-05
E1-12

E1-13

E1-08

E1-10 |-

E1-09 E1-07 E1-06 E1-11 E1-04
Frequency (Hz)

Figure 5.43 V/f Pattern

Note: 1. The following condition must be true when setting up the V/f pattern: E1-09 < E1-07 <E1-06 <El-11 <E1-04
2. Setting E1-11 to 0 disables both E1-11 and E1-12 and the above conditions do not apply.

3. To make the V/f pattern a straight line set E1-09 = E1-07. In this case the E1-08 setting is disregarded.

4

. E1-03 is unaffected when the drive is initialized using parameter A1-03, but the settings for E1-04 through E1-13 are returned to
their default values.

& E2: Motor 1 Parameters

These parameters contain the most important motor data needed for optimal motor control. The parameters are set
automatically during Auto-Tuning. Set the parameters manually when Auto-Tuning cannot be performed.

B E2-01: Motor Rated Current

Set E2-01 to the full load amps (FLA) stamped on the motor nameplate. During Auto-Tuning the value must be entered
to parameter T1-04. If Auto-Tuning completes successfully, the value entered will automatically be saved to E2-01.
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No. Parameter Name Setting Range Default
10% to 200% of the drive Dependine on
E2-01 Motor Rated Current rated current. p02_0 4g
(unit: 0.01 A)

Note: 1. Display is in the following units: BA0001 to BA0018, 2A0001 to 2A0040, and 4A0001 to 4A0023: 0.01 A units.

2A0056 to 2A0069, 4A0031 to 4A0038: 0.1 A units.

2. Change E2-01 only after changing the value set to E2-03. Setting E2-01 < E2-03 will trigger an oPE02 error.

B E2-02: Motor Rated Slip

Sets the motor rated slip in Hz. This value is automatically set during Rotational Auto-Tuning.

No. Parameter Name Setting Range Default
E2-02 Motor Rated Slip 0.00 to 20.00 Hz Depgrzlfl(i)rig on

If Auto-Tuning cannot be performed calculate the motor rated slip using the information written on the motor nameplate

and the formula below:
E2-02=f-(nxp)/120

(f: rated frequency (Hz), n: rated motor speed (r/min), p: number of motor poles)

B E2-03: Motor No-Load Current

Set E2-03 to the motor no-load current at rated voltage and rated frequency. If Rotational Auto-Tuning completes

successfully, this value is automatically calculated. If Auto-Tuning cannot be performed, contact the motor manufacturer

for information about the no-load current.

No. Parameter Name Setting Range Default
0 to [E2-01] Depending on
E2-03 Motor No-Load Current (unit: 0.01 A) 02-04

Note: Display is in the following units: BA0001 to BA0018, 2A0001 to 2A0040, and 4A0001 to 4A0023: 0.01 A units.

2A0056 to 2A0069, 4A0031 to 4A0038: 0.1 A units.
B E2-04: Number of Motor Poles

Set the number of motor poles to E2-04. This value must be entered during Auto-Tuning, and will automatically be saved

to E2-04 if Auto-Tuning completes successfully.

No. Parameter Name

Setting Range Default

E2-04 Number of Motor Poles

2 to 48 poles 4 poles

B E2-05: Motor Line-to-Line Resistance

Sets the line-to-line resistance of the motor stator winding. If the Auto-Tuning completes successfully, this value is
automatically calculated. Remember this value must be entered as line-line and not line-neutral.
No. Parameter Name Setting Range Default
E2-05 Motor Line-to-Line Resistance 0.000 to 65.000 Q Depending on

Note: The setting range becomes 0.00 to 130.00 when using BA0002, 2A0002, 4A0001 and smaller.

If Auto-Tuning is not possible, then contact the motor manufacturer to find out the line-to-line resistance or measure it
manually. When using the manufacturer Motor Test Report, calculate E2-05 by the formulas below.

* E-type insulation: Multiply 0.92 times the resistance value (€2) listed on the Test Report at 75 °C
* B-type insulation: Multiply 0.92 times the resistance value (€2) listed on the Test Report at 75 °C.
* F-type insulation: Multiply 0.87 times the resistance value (Q2) listed on the Test Report at 115 °C.

B E2-06: Motor Leakage Inductance

Sets the voltage drop due to motor leakage inductance as a percentage of motor rated voltage.

No. Parameter Name Setting Range Default
E2-06 Motor Leakage Inductance 0.0 to 40.0% Depgrzlfl(i)rig on

Parameter Details

B E2-07: Motor Iron-Core Saturation Coefficient 1

This parameter sets the motor iron saturation coefficient at 50% of the magnetic flux. If Rotational Auto-Tuning completes
successfully, then this value is automatically calculated.
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No. Parameter Name Setting Range Default
E2-07 Motor Iron-Core Saturation Coefficient 1 0.00 to 0.50 0.50

B E2-08: Motor Iron-Core Saturation Coefficient 2

This parameter sets the motor iron saturation coefficient at 75% of the magnetic flux. If Rotational Auto-Tuning completes
successfully, then this value is automatically calculated.

No. Parameter Name Setting Range Default
E2-08 Motor Iron-Core Saturation Coefficient 2 E2-07 t0 0.75 0.75

B E2-09: Motor Mechanical Loss

This parameter sets to the motor mechanical loss as a percentage of motor rated power (kW) capacity.

No. Parameter Name Setting Range Default
E2-09 Motor Mechanical Loss 0.0 to 10.0% 0.0%

Adjust this setting in the following circumstances:

* When there is a large amount of torque loss due to motor bearing friction.
* When there is a large amount of torque loss in a fan or pump application.
The setting for the mechanical loss is added to the torque.

B E2-10: Motor Iron Loss for Torque Compensation

This parameter sets the motor iron loss in watts.

No. Parameter Name Setting Range Default
E2-10 Motor Iron Loss for Torque Compensation 0to 65535 W Depggfl(l)ﬁg on

B E2-11: Motor Rated Power

This parameter sets the motor rated power in kW. During Auto-Tuning the value must entered to parameter T1-02. If Auto-
Tuning completes successfully, the value entered will automatically be saved to E2-11.

No. Parameter Name Setting Range Default
E2-11 Motor Rated Power 0.00 to 650.00 kW Depending on

B E2-12: Motor Iron-Core Saturation Coefficient 3

This parameter sets the motor iron saturation coefficient at 130% of the magnetic flux.

No. Parameter Name Setting Range Default
E2-12 Motor Iron-Core Saturation Coefficient 3 1.30 to 5.00 1.30

€ E3: VIf Characteristics for Motor 2

These parameters set the V/f pattern used for motor 2. Refer to Setting 16: Motor 2 Selection on page 181 for details on
switching motors.

B E3-01: Motor 2 Control Mode Selection

Selects the control mode for motor 2. Motor 2 cannot be used in OLV/PM control mode.

No. Parameter Name Setting Range Default
E3-01 Motor 2 Control Mode Selection Oor2 0

Setting 0: V/f Control

Setting 2: Open Loop Vector Control

B E3-04 to E3-13
Parameters E3-04 through E3-13 set up the V/f pattern used for motor 2 like shown in Figure 5.44.
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No. Parameter Name Setting Range Default
E3-04 Motor 2 Max Output Frequency 40.0 to 400.0 Hz 50.0 Hz
E3-05 Motor 2 Max Voltage 0.0 to 255.0 V<1~ 200.0 V<>
E3-06 Motor 2 Base Frequency 0.0 to 400.0 Hz 50.0 Hz
E3-07 Motor 2 Mid Output Frequency 0.0 to 400.0 Hz <2>
E3-08 Motor 2 Mid Output Frequency Voltage 0.0 to 255.0 V<> <2>
E3-09 Motor 2 Minimum Output Frequency 0.0 to 400.0 Hz <2>
E3-10 Motor 2 Minimum Output Frequency Voltage 0.0 to 255.0 V<> <2>
E3-11 Motor 2 Mid Output Frequency 2 0.0 to 400.0 Hz 0.0 Hz
E3-12 Motor 2 Mid Output Frequency Voltage 2 0.0 to 255.0 V <I> 0.0 Vac
E3-13 Motor 2 Base Voltage 0.0 to 255.0 V<> 0.0 Vac

<1> Values shown here are for 200 V class drives. Multiply voltage values by 1.15 for U-spec drives. Double the value when using 400 V class
drives.

<2> Default setting is determined by the control mode for motor 2.

Output (V)
E3-05 |-
E3-12 |-

E3-13 oo

E3-08 |-

E3-10 |---

E3-09 E3-07 E3-06 E3-11 E3-04
Frequency (Hz)

Figure 5.44 VI/f Pattern for Motor 2

Note: 1. The following condition must be true when setting up the V/f pattern: E3-09 < E3-07 <E3-06 <E3-11 <E3-04
2. To make the V/f pattern a straight line set E3-09 = E3-07. In this case the E3-08 setting is disregarded.

& E4: Motor 2 Parameters

E4 parameters contain the motor data for motor 2. These parameters are usually set automatically during the Auto-Tuning
process. They may need to be set manually if there is a problem performing Auto-Tuning.

B E4-01: Motor 2 Rated Current

Set E4-01 to the full load amps (FLA) stamped on the nameplate of motor 2. During Auto-Tuning the value must be entered ﬂ
to parameter T1-04. If Auto-Tuning completes successfully, the value entered will automatically be saved to E4-01.

Parameter Details

No. Parameter Name Setting Range Default
E4-01 Motor 2 Rated Current 10t0200% ofthe driverated| Depending on
current. 02-04

Note: Display is in the following units: BA0001 to BA0018, 2A0001 to 2A0040, and 4A0001 to 4A0023: 0.01 A units.
2A0056 to 2A0069, 4A0031 to 4A0038: 0.1 A units.

B E4-02: Motor 2 Rated Slip

This parameter sets the motor 2 rated slip frequency. The drive calculates this value automatically during Rotational Auto-
Tuning.

For information on calculating the motor rated slip, see the description for E2-02.

No. Parameter Name Setting Range Default
E4-02 Motor 2 Rated Slip 0.00 to 20.00 Hz Depgrzlfi(i)rig on
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B E4-03: Motor 2 Rated No-Load Current

Set E4-03 to the motor no-load current at rated voltage and rated frequency. If Rotational Auto-Tuning completes
successfully, this value is automatically calculated. If Auto-Tuning cannot be performed contact the motor manufacturer
for information about the no-load current.

No. Parameter Name Setting Range Default
E4-03 Motor 2 Rated No-Load Current 0 to [E4-01] Depending on

Note: Display is in the following units: BA0001 to BA0018, 2A0001 to 2A0040, and 4A0001 to 4A0023: 0.01 A units.
2A0056 to 2A0069, 4A0031 to 4A0038: 0.1 A units.

B E4-04: Motor 2 Motor Poles

Set the pole number of motor 2 to E4-04. During Auto-Tuning the value must entered to parameter T1-06. If Auto-Tuning
completes successfully, the entered value will automatically be saved to E4-04.

No. Parameter Name Setting Range Default
E4-04 Motor 2 Motor Poles 21048 4

B E4-05: Motor 2 Line-to-Line Resistance

Sets the line-to-line resistance of motor 2 stator winding. If the Auto-tuning completes successfully, this value is
automatically calculated. Remember this value must be entered as line-line and not line-neutral.

No. Parameter Name Setting Range Default
E4-05 Motor 2 Line-to-Line Resistance 0.000 to 65.000 Q Dep ggf%ﬁg on

Note: The setting range is 0.00 to 130.00 when using a drive capacity of 0.18 kW or less.
Refer to E2-05: Motor Line-to-Line Resistance on page 165 to manually enter this parameter setting.

B E4-06: Motor 2 Leakage Inductance

Sets the voltage drop due to motor leakage inductance of motor 2. The value is set as a percentage of the rated voltage.

No. Parameter Name Setting Range Default
E4-06 Motor 2 Leakage Inductance 0.0 to 40.0% Dep ggf%ﬁg on

B E4-07: Motor 2 Motor Iron-Core Saturation Coefficient 1

Sets the motor 2 iron saturation coefficient at 50% of magnetic flux. This value is automatically set during Rotational
Auto-Tuning.

No. Parameter Name
E4-07 Motor 2 Motor Iron-Core Saturation Coefficient 1

Setting Range Default
0.00 to 0.50 0.50

B E4-08: Motor 2 Motor Iron-Core Saturation Coefficient 2

Sets the motor iron saturation coefficient at 75% of magnetic flux. This value is automatically set during Rotational Auto-
Tuning.

No. Parameter Name Setting Range Default
E4-08 Motor 2 Motor Iron-Core Saturation Coefficient 2 [E4-07] to 0.75 0.75
B E4-09: Motor 2 Mechanical Loss
Sets the motor mechanical loss as a percentage of motor rated power (kW).
No. Parameter Name Setting Range Default
E4-09 Motor 2 Mechanical Loss 0.00 to 10.0% 0.0%

This parameter seldom needs to be changed, but may need to be adjusted in the following circumstances:
* When there is a large amount of torque loss due to motor bearing friction.
* When there is a large amount of torque loss in a fan or pump application.

B E4-10: Motor 2 Iron Loss

Sets the motor 2 iron loss in watts.
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No. Parameter Name Setting Range Default
E4-10 Motor 2 Iron Loss 0 t0 65535 W Depending on

B E4-11: Motor 2 Rated Power

Sets the motor 2 rated power. During Auto-Tuning the value must entered to parameter T1-02. If Auto-Tuning completes

successfully, the entered value will automatically be saved to E4-11.

No. Parameter Name Setting Range Default
E4-11 Motor 2 Rated Power 0.00 to 650.00 kW Depending on
B E4-12: Motor 2 Iron-Core Saturation Coefficient 3
Sets the motor 2 iron saturation coefficient at 130% of magnetic flux.
No. Parameter Name Setting Range Default
E4-12 Motor 2 Iron-Core Saturation Coefficient 3 1.30 to 5.00 1.30

B E4-14: Motor 2 Slip Compensation Gain

Instead of C3-01 the value of E4-14 is used as gain for slip compensation when motor 2 is selected. Refer to C3-01: Slip
Compensation Gain on page 144 for details and setting instructions.

No. Parameter Name Setting Range Default
E4-14 Motor 2 Slip Compensation Gain 0.0 to 2.50 Depg;c_l(i)rig on

B E4-15: Motor 2 Torque Compensation Gain

Instead of C4-01 the value of E4-15 is used as gain for torque compensation when motor 2 is selected. Refer to C4-01:
Torque Compensation Gain on page 145 for details and setting instructions.

No. Parameter Name

Setting Range

Default

E4-15

Motor 2 Torque Compensation Gain

0.0 to0 2.50

1.00

€ E5: PM Motor Settings

These parameters set the motor data of a PM motor used in OLV for PM (A1-02 =5).
When Yaskawa motors are used, entering the motor code written on the motor nameplate will set up the ES-CI0 parameters.

For all other PM motors, the data must be entered manually.

B E5-01: PM Motor Code Selection
Set the motor code for the PM motor being used. Depending on the motor code entered, the drive automatically sets several
parameters to appropriate values. Refer to Parameters that Change with the Motor Code Selection on page 393 for
details on the supported motor codes and their parameter settings.
No. Parameter Name Setting Range Default
E5-01 PM Motor Code Selection 0000 to FFFF Depending on

Note:

. This parameter is not reset when the drive is initialized using parameter A1-03.

. The default setting is for a Yaskawa SMRA Series SPM Motor with a speed rating of 1800 r/min.

Figure 5.45 explains the motor code setting.

0000

=

0: Pico Motor
(SMRA Series)

1: Derated Torque for IPM
Motors
(SSR 1 Series)

Motor Voltage Class
and Capacity

0: 1800 r/min Series
1: 3600 r/min Series
2:1750 r/min Series
3: 1450 r/min Series
4: 1150 r/min Series
F: Special Motor

Figure 5.45 PM Motor Code
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2
3. Changing the motor code setting resets all E5-C10 settings to their default values.
4. Set to “FFFF” when using a non-Yaskawa PM motor or one that is not supported by the motor code settings.
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B E5-02: Motor Rated Power (PM OLV)

Sets the rated power of the motor.

No. Parameter Name Setting Range Default
E5-02 Motor Rated Power 0.10 to 18.50 kW Depending on
Note: This parameter is not reset when the drive is initialized using A1-03.

W E5-03: Motor Rated Current (PM OLV)

Sets the motor rated current in amps.

No. Parameter Name Setting Range Default
E5-03 Motor Rated Current 10 to 200% of drive rated Depending on
current E5-01

Note: 1. Display is in the following units: BA00O1 to BA0018, 2A0001 to 2A0040, and 4A0001 to 4A0023: 0.01 A units.
2A0056 to 2A0069, 4A0031 to 4A0038: 0.1 A units.

2. This parameter is not reset when the drive is initialized using A1-03.

B E5-04: Number of Motor Poles (PM OLV)

Sets the number of motor poles.

No. Parameter Name Setting Range Default
E5-04 Number of Motor Poles 2t0 48 Depgrgc_lg}g on
Note: This parameter is not reset when the drive is initialized using A1-03.

B ES5-05: Motor Stator Resistance (PM OLV)

Set the resistance for each motor phase (not line-to-line resistance). When measuring the resistance manually make sure
to enter the resistance of one phase into E5-05.

No. Parameter Name Setting Range Default
E5-05 Motor Stator Resistance 0.000 to 65.000 Q Dep EI;(.i(l)Iig on
Note: This parameter is not reset when the drive is initialized using A1-03.

B ES5-06: Motor d Axis Inductance (PM OLV)

Sets the d axis inductance in units of 0.01 mH. Contact the motor manufacturer for d-axis inductance. If an LCR meter is
available, enter half the value of the measurement taken.

No. Parameter Name Setting Range Default
E5-06 Motor d Axis Inductance 0.00 to 300.00 mH Depg;f‘gig on
Note: This parameter is not reset when the drive is initialized using A1-03.

B ES5-07: Motor q Axis Inductance (PM OLV)

Sets the q axis inductance in units of 0.01 mH. Contact the motor manufacturer for d-axis inductance. If an LCR meter is
available, enter half the value of the measurement taken.

No. Parameter Name Setting Range Default
E5-07 Motor q Axis Inductance 0.00 to 600.00 mH Depgg‘_igig on
Note: This parameter is not reset when the drive is initialized using A1-03.

B E5-09: Motor Induction Voltage Constant 1 (PM OLV)

Set the induced phase peak voltage in units of 0.1 mV/(rad/s) [electrical angle]. Set this parameter when using an SSR1
series IPM motor with derated torque or an SST4 series motor with constant torque.

When E5-01 is set to “FFFF” use either E5-09 or E5-24 for setting the voltage constant.
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No. Parameter Name Setting Range Default
E5-09 Motor Induction Voltage Constant 1 0.0 to 2000.0 mV/(rad/s) Depg;c_lénlg on

Note: 1. Ensure that E5-24 = 0 when setting parameter E5-09. An alarm will be triggered, however, if both E5-09 and E5-24 are set 0, or if
neither parameter is set to 0.

2. This parameter is not reset when the drive is initialized using A1-03.

B E5-24: Motor Induction Voltage Constant 2 (PM OLV)

Set the induced phase-to-phase rms voltage in units of 0.1 mV/(r/min) [mechanical angle]. Set this parameter to 0 when
using an SMRA Series SPM Motor.

When E5-01 is set to “FFFF” use either E5-09 or ES-24 for setting the voltage constant.

No. Parameter Name Setting Range Default
E5-24 Motor Induction Voltage Constant 2 (PM OLV) <I> Depleirgc_i(i)rig on

<1> Range depends on the drive software version.
PRG: 1018 and later: 0.0 to 6500.0 mV/(r/min)
PRG: 1017 and earlier: 0.0 to 2000.0 mV/(r/min)

Note: 1. IfES5-03 is not set to 0, then setting both E5-09 and E5-24 to 0, or setting neither E5-09 nor E5-24 to 0, will trigger an oPEOS8 error.
However, if E5-03 is set to 0, setting both E5-09 and E5-24 to 0 will not trigger the error.

2. This parameter is not reset when the drive is initialized using A1-03.
3. The values for the electrical and mechanical angle should be set using the same units specified by the manufacturer of the motor.

B E5-39: Current Detection Delay Time
Sets the current detection delay time of d-Axis and q-Axis current feedback calculation.
Changing this parameter from the default setting is not normally required.

Note: Parameter available in drive software versions PRG: 1022 and later.
No. Parameter Name Setting Range Default
ES-39 Current Detection Delay Time -1000 to 1000 s 0 us
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5.6 F: Option Settings

@ F1: Error Detection for V/f Control with PG

A one-track pulse signal can be connected to the drive pulse train input RP as speed feedback. Using this signal for slip
compensation improves the speed control accuracy. This function is only available for motor 1.

The F1 parameters determine how the error detection for the speed feedback signal works. Refer to C5: Automatic Speed
Regulator (ASR) on page 146 for details on how to activate and tune the function.

B Operation at PG Fault Detection

The drive lets the user select from one of four possible operations when a fault occurs with the PG encoder. The operation
can be set up separately for each fault using parameters F1-02/03/04. The table below list the stopping methods and the
parameter setting values.

Table 5.25 Stopping Methods for PGo, 0S, dEv Detection

Description Setting
Ramp to Stop (uses the deceleration time set to C1-02) 0
Coast to Stop 1
Fast-stop (uses the Fast-stop time set to C1-09) 2
Alarm only 3

NOTICE: Setting = 3: Alarm only will provide an alarm only while continuing to run the motor during abnormal PG fault conditions. This

may cause damage to machinery. Use caution when selecting this setting.

B F1-02: Operation Selection at PG Open Circuit (PGo)

Sets the stopping method when a PG open circuit fault (PGo) occurs. Refer to Table 5.25 for setting explanations.

No.

Parameter Name

Setting Range

Default

F1-02

Operation Selection at PG Open Circuit (PGo)

0to3

1

B F1-03: Operation Selection at Overspeed

Sets the stopping method when an overspeed (0S) fault occurs. Refer to Table 5.25 for setting explanations.

No.

Parameter Name

Setting Range

Default

F1-03

Operation Selection at Overspeed (0S)

0to3

1

B F1-04: Operation Selection at Deviation
Sets the stopping method when a speed deviation (dEv) fault occurs. Refer to Table 5.25 for setting explanations.

No.

Parameter Name

Setting Range

Default

F1-04

Operation Selection at Deviation (dEv)

0to3

3

B F1-08/F1-09: Overspeed Detection Level/Delay Time

F1-08 sets the detection level for an overspeed (0S) fault as a percentage of the maximum output frequency. The speed

feedback has to exceed this level for longer than the time set in F1-09 before a fault is detected.

No. Parameter Name Setting Range Default
F1-08 Overspeed Detection Level 0 to 120% 115%
F1-09 Overspeed Detection Delay Time 00t02.0s 1.0s

B F1-10/F1-11: Excessive Speed Deviation Detection Level/Delay Time

F1-10 sets the detection level for a speed deviation (dEv) fault as a percentage of the maximum output frequency. The
speed feedback has to exceed this level for longer than the time set in F1-11 before a fault is detected. Speed deviation is

the difference between actual motor speed and the frequency reference command.

No. Parameter Name Setting Range Default
F1-10 Excessive Speed Deviation Detection Level 0to 50% 10%
F1-11 Excessive Speed Deviation Detection Delay Time 0.0t0 10.0s 0.5s
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B F1-14: PG Open-Circuit Detection Time

Sets the time required to detect PGo if no pulse signal is present at terminal RP.

No. Parameter Name Setting Range Default
F1-14 PG Open-Circuit Detection Time 0.0to 10.0 s 2.0s

€ F6: Serial Communications Option Card Settings

These parameters configure communication option cards and communication fault detection methods.

B F6-01: Communications Error Operation Selection

Determines drive operation if a communication error occurs.

No. Parameter Name Setting Range Default
F6-01 Communications Error Operation Selection 0to5 1

Setting 0: Ramp to Stop Using Current Accel/Decel Time
Setting 1: Coast to Stop

Setting 2: Fast-stop Using C1-09

Setting 3: Alarm Only, Continue Operation

Setting 4: Alarm and Run at d1-04

Note: Take proper safety measures, such as installing an emergency stop switch, as the drive will continue operation when detecting an bUS
error.

Setting 5: Alarm and Ramp to stop

B F6-02: External Fault from Comm. Option Detection Selection

Determines the detection method of an external fault initiated by a communication option (EF0).

No. Parameter Name Setting Range Default
F6-02 External Fault from Comm. Option Selection Oorl 0

Setting 0: Always Detected

Setting 1: Detection During Run Only

B F6-03: External Fault from Comm. Option Operation Selection

Determines the operation when an external fault is initiated by a communication option (EF0).
No. Parameter Name Setting Range Default
F6-03 External Fault from Comm. Option Operation Selection 0to3 1

Setting 0: Ramp to Stop Using Current Accel/Decel Time
Setting 1: Coast to Stop

Setting 2: Fast-stop Using C1-09

Setting 3: Alarm Only, Continue Operation

B F6-07: NetRef/ComRef Function Selection

Selects how multi-step speed inputs are treated when the NetRef command is set.

No. Parameter Name Setting Range Default
F6-07 NetRef/ComRef Function Selection Oorl 0

Setting 0: Multi-Step Speed Operation Disabled

If the NetRef command is selected, multi-step speed input frequency references are disabled. This is the same as Yaskawa
F7 drives.
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Setting 1: Multi-Step Speed Operation Enabled

Multi-step speed inputs are active and can override the frequency reference from the communications option even when
the NetRef command is selected. This is the same as Yaskawa F7 drives.
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B F6-08: Reset Communication Parameters

Determines whether communication-related parameters (F6-00 and F7-00) are reset when the drive is initialized using
A1-03.

No. Parameter Name Setting Range Default
F6-08 Reset Communication Parameters Oorl 0

Setting 0: Do Not Reset Parameters F6-0000 and F7-0000 when the Drive Is Initialized with A1-03
Setting 1: Reset F6-000 and F7-000 when the Drive Is Initialized with A1-03

Note: F6-08 is not reset when the drive is initialized, but does determine whether initializing the drive with A1-03 resets communication
parameters F6-000 and F7-010.

& CC-Link Parameters

Parameters F6-04, F6-10, F6-11, and F6-14 set up the drive to operate on a CC-Link network. Refer to the option manual
for details on parameter settings.

4 MECHATROLINK-II Parameters

Parameters F6-20 through F6-26 set up the drive to operate on a MECHATROLINK-II network. Refer to the option manual
for details on parameter settings.

€ MECHATROLINK-II Parameters

Parameters F6-20, F6-21, and F6-23 through F6-26 set up the drive to operate on a MECHATROLINK-III network. Refer
to the option manual for details on parameter settings.

4 PROFIBUS-DP Parameters

Parameters F6-30 through F6-32 set up the drive to operate on a PROFIBUS-DP network. Refer to the option manual for
details on parameter settings.

€ CANopen Parameters

Parameters F6-35 and F6-36 set up the drive to operate on a CANopen network. Refer to the option manual for details on
parameter settings.

€ CompoNet Parameters

Parameters F6-40 and F6-41 set up the drive to operate on a CompoNet network. Refer to the option manual for details
on parameter settings.

€@ DeviceNet Parameters

Parameters F6-50 through F6-63 set up the drive to operate on a DeviceNet network. Refer to the option manual for details

on parameter settings.
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5.7 H: Terminal Functions

H parameters are used to assign functions to the external terminals.

€ H1: Multi-Function Digital Inputs

B H1-01 to H1-06: Functions for Terminals S1 to S6

These parameters assign functions to the multi-function digital inputs. Settings 0 to 9F determine function for each terminal
and are explained below.
Note: 1. Terminals that are not used and terminals using the through-mode should be set to “F”.
2. Drive software versions PRG: 1013 and later require that the Forward run and Reverse Run commands be set simultaneously.

No. Parameter Name Ss:‘t't‘igg Default
H1-01 |Digital Input S1 Function Selection 1 to 9F |40: Forward Run Command (2-wire sequence)
H1-02 |Digital Input S2 Function Selection 1to 9F |41: Reverse Run Command (2-wire sequence)
H1-03 |Digital Input S3 Function Selection 0to 9F |24: External Fault (N.O., always detected, coast to stop)
H1-04 |Digital Input S4 Function Selection 0to 9F |14: Fault Reset
H1-05 |Digital Input S5 Function Selection 0to 9F |3 (0) <!> : Multi-Step Speed Reference 1
H1-06 |Digital Input S6 Function Selection 0to 9F |4 (3) <!> : Multi-Step Speed Reference 2

<1> Number appearing in parenthesis is the default value after performing a 3-Wire initialization.

Table 5.26 Digital Multi-Function Input Settings

Setting Function Page Setting Function Page
0 3-Wire Sequence 177 32 Multi-Step Speed Reference 4 183
1 LOCAL/REMOTE Selection 177 34 PID Soft Starter Cancel 183
2 External Reference 1/2 177 35 PID Input Level Selection 183
3 Multi-Step Speed Reference 1 40 Forward Run/Stop (2-wire sequence) 183
4 Multi-Step Speed Reference 2 178 41 Reverse Run/Stop (2-wire sequence)

5 Multi-Step Speed Reference 3 42 Run/Stop (2-Wire sequence 2) 183
6 Jog Reference Selection 178 43 FWD/REV (2-Wire sequence 2)

7 Accel/Decel Time 1 178 44 Offset Frequency 1 Addition

8 Baseblock Command (N.O.) 178 45 Offset Frequency 2 Addition 183
9 Baseblock Command (N.C.) 46 Offset Frequency 3 Addition

A Accel/Decel Ramp Hold 178 47<I> [Node Setup 183
B Drive Overheat Alarm (oH2) 178 60 DC Injection Braking Command 183
C Terminal A1/A2 Enable/Disable 178 61 External Speed Search Command 1 184
F Not used/Through Mode 179 62 External Speed Search Command 2

10 Up Command 179 65 KEB Ride-Thru 1 (N.C.) 184
11 Down Command 66 KEB Ride-Thru 1 (N.O.)

12 Forward Jog 180 67 Communications Test Mode 184
13 Reverse Jog 68 High-Slip Braking 184
14 Fault Reset 180 6A Drive Enable 184
15 Fast-Stop (N.O.) 180 75 Up 2 Command 184
16 Motor 2 Selection 181 76 Down 2 Command

17 Fast-stop (N.C.) 180 TA KEB Ride-Thru 2 (N.C.)

18 Timer Function Input 181 7B KEB Ride-Thru 2 (N.O.) 185
19 PID Disable 181 7C Short-Circuit Braking (N.O.) 185
1A Accel/Decel Time Selection 2 181 7D Short-Circuit Braking (N.C.)

1B Program Lockout 181 7E lgprward/Reverse Detection (V/f Control with 186
1E Reference Sample Hold 181 imple PG Feedback)

20 to 2F | External Fault 182 7F Bi-directional PID output enable 186

30 PID Integral Reset 182 90 to 96 |DriveWorksEZ Digital Inputs 1 to 6 186
31 PID Integral Hold 183 9F DriveWorksEZ Disable 186

<1> Auvailable in drive software versions PRG: 1016 and later.
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Setting 0: 3-Wire Sequence

When one of the digital inputs is programmed for 3-Wire control, that input becomes a forward/reverse directional input,

S1 becomes the Run command input, and S2 becomes the Stop command input.

The drive will start the motor when the Run input S1 is closed for longer than 50 ms. The drive will stop the operation
when the Stop input S2 is released. When the input programmed for 3-Wire sequence is open, the drive will be set for
forward direction. If the input is closed, the drive is set for reverse direction.

Note:

Note:

When 3-Wire sequence is selected the Run and Stop command must be input at S1 and S2.

Stop Switch Run Switch DRIVE
(N.C.) (N.O.)

Run Command (Runs when Closed)|

Stop Command (Stops when Open)
S5

FWD/REV (Multi-Function Input)
(H1-05=0)

Sequence Input Common

SC

Figure 5.46 3-Wire Sequence Wiring Diagram

> 2 ms min.
Run command ’ """ Canbe either ON or OFF | 3 Ii
| s 2,ms,,nmn.l_— Can be
Stop command ‘ 3 < Canbe
Forward/reverse
command ‘ | OFF (forward) | ON (reverse) | |

Motor speed

Stop Forward Reverse Stop | Foward

Figure 5.47 3-Wire Sequence

1. The Run and Stop command must be open/closed for a short moment only to start and stop the drive.

2. If the Run command is active at power up and b1-17 = 0 (Run command at power up not accepted), the Run LED will flash to
indicate that protective functions are operating. If required by the application, set b1-17 to “1” to have the Run command issued
automatically as soon as the drive is powered up.

WARNING! Sudden Movement Hazard. The drive may start unexpectedly in reverse direction after power up if it is wired for 3-Wire
sequence but set up for 2-Wire sequence (default). When using 3-Wire sequence first set the drive properly (H1-LJL = 0) and then
connect the control wires. Make sure b1-17 is set to “0” (drive does not accept Run command active at power up). When initializing the
drive use 3-Wire initialization. Failure to comply could result in death or serious injury from moving equipment.

Setting 1: LOCAL/REMOTE Selection
This setting allows the input terminal to determine if the drive will run in LOCAL mode or REMOTE mode.

Status Description
Closed LOCAL: Frequency reference and Run command are input from the digital operator.
Oven REMOTE: Frequency reference and Run command are input from the selected external reference in accordance with the b1-01
P and b1-02 or b1-15 and b1-16 settings.
Note: 1. If one of the multi-function input terminals is set to for LOCAL/REMOTE, then the LO/RE key on the operator will be disabled.

2. When the drive is set to LOCAL, the LO/RE LED will light.

3. The default setting of the drive is not to allow switching between LOCAL and REMOTE during run. to Refer to b1-07: LOCAL/
REMOTE Run Selection on page 121 if this feature is required by the application.

Setting 2: External Reference 1/2 Selection

The external reference 1/external reference 2 selection function allows the user to switch between the frequency reference
and Run command source between external reference 1 and 2.

Status Description
Open External reference 1 is used (defined by parameters b1-01 and b1-02)
Closed External reference 2 is used (defined by parameters b1-15 and b1-16)
Note: The default setting of the drive is not to allow switching between external reference 1 and 2 during run. Refer to b1-07: LOCAL/

REMOTE Run Selection on page 121 if this feature is required by the application.
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Setting 3 to 5: Multi-Step Speed Reference 1 to 3

Used to switch Multi-Step Speed frequency references d1-01 to d1-08 by digital inputs. Refer to d1-01 to d1-17: Frequency
Reference 1 to 16 and Jog Reference on page 152 for details.

Setting 6: Jog Frequency Reference Selection

Used to select the Jog frequency set in parameter d1-17 as active frequency reference. Refer to d1-01 to d1-17: Frequency
Reference 1 to 16 and Jog Reference on page 152 for details.

Setting 7: Accel/Decel Time Selection 1

Used to switch between accel/decel times 1 and 2. Refer to C1-01 to CI1-08: Accel/Decel Times 1 to 4 on page 140 for
details.

Setting 8/9: External Baseblock (N.O.) and External Baseblock (N.C.)

Setting 8 or 9 assign the Baseblock command to digital input terminals. When the drive receives a Baseblock command,
the output transistor stop switching and the motor coasts to stop. During this time, the alarm “bb” will flash on the LED

operator to indicate baseblock. For more information on alarms, Refer to Alarm Detection on page 269. When baseblock
ends and a Run command is active, the drive performs Speed Search to get the motor running again (Refer to b3: Speed
Search on page 123 for details).

Operation Inputs
Setting 8 (N.O.) Setting 9 (N.C.)
Normal operation Open Closed
Baseblock (Interrupt output) Closed Open

NOTICE: If using baseblock in hoist applications, make sure the brake closes when the drive output is cut off by a Baseblock input.
Failure to do so will result in the motor suddenly coasting when the Baseblock command is entered, causing the load to slip.

OFF | ON

Run command

Baseblock

Baseblock input ON release

Frequency
reference

Begin Speed éearch from the
/ previous frequency reference

Output frequency

| - Output off, motor coasts

Figure 5.48 Baseblock Operation During Run

Setting A: Accel/Decel Ramp Hold

When the digital input programmed for the Accel/Decel Ramp Hold function closes, the drive will lock ("hold") the output
frequency. All acceleration or deceleration will cease, and the drive will hold the current speed. Acceleration or deceleration
will resume once the input is opened again.

Ifthe Accel/Decel Ramp Hold function is enabled (d4-01 = 1), the drive will save the output frequency to memory whenever
the Ramp Hold input is closed. When the drive is restarted after stop or after power supply interruption, the output frequency
that was saved will become the frequency reference (provided that the Accel/Decel Ramp Hold input is still closed). Refer
to d4-01: Frequency Reference Hold Function Selection on page 154 for details.

Setting B: Drive Overheat Alarm (oH2)
Triggers an oH2 alarm when the contact closes. Because this is an alarm, drive operation is not affected.

Setting C: Analog Inputs A1/A2 Enable

If a digital input programmed for this function is open, both analog inputs A1 and A2 are disabled. Close the input to
enable the inputs.

The drive disregards the input value selected by parameter H3-14 when this terminal closes.

Note: In drive software versions PRG: 1015 and earlier, input values to terminals Al and A2 are both disregarded when this terminal closes.
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Setting F: Not Used/Through Mode

Any digital input that is not used should be set to F. When set to “F”, an input does not trigger any function in the drive.
Setting F, however, still allows the input status to be read out by a PLC via a communication option or MEMOBUS/
Modbus communications (through mode). This way external sensors can be connected to unused drive digital inputs, thus
reducing the need for separate PLC I/O units.

Setting 10/11: Up/Down Command

Using the Up/Down function allows the frequency reference to be set by two push buttons. One digital input must be
programmed as the Up input (H1-OO= 10) to increase the frequency reference, the other one must be programmed as the
Down input (H1-OOO= 11) to decrease the frequency reference.

The Up/Down function has priority over the frequency references digital operator, analog inputs, and pulse input (b1-01
=0, 1, 4). If the Up/Down function is used, then references provided by these sources will be disregarded.

The inputs operate as shown in the table below.

Status Description
Up (10) Down (11)
Open Open Hold current frequency reference
Closed Open Increase frequency reference
Open Closed Decrease frequency reference
Closed Closed Hold current frequency reference
Note: 1. An oPE03 alarm will occur when only one of the functions Up/Down is programmed for a digital input.

2. An oPEO03 alarm will occur if the Up/Down function is assigned to the terminals while another input is programmed for the Accel/
Decel Ramp Hold function. For more information on alarms, Refer to Drive Alarms, Faults, and Errors on page 251.

3. The Up/Down function can only be used for External Reference 1 for parameter b1-01. This should be taken into account when
using Up/Down and the external reference parameter b1-15 switching command (H1-0O0O = 2).

Using the Up/Down Function with Frequency Reference Hold (d4-01)

* When the frequency reference hold function is disabled (d4-01 = 0), the Up/Down frequency reference will be reset to
0 when the Run command is cleared or the power is cycled.

* When d4-01 = 1, the drive will save the frequency reference set by the Up/Down function. When the Run command or
the power is cycled, the drive will restart with the reference value that was saved. The value that was saved can be reset
by closing either the Up or Down input without having a Run command active. Refer to d4-01: Frequency Reference
Hold Function Selection on page 154.

Using the Up/Down Function with Frequency Reference Limits
The upper frequency reference limit is determined by parameter d2-01.

The value for the lower frequency reference limit depends on the setting of parameter d4-10 and can be set by an analog
input or parameter d2-02. Refer to d4-10: Up/Down Frequency Reference Limit Selection on page 159 for details. When
a Run command is applied, the lower limits work as follows:

* If the lower limit is set by parameter d2-02 only, the drive will accelerate to this limit as soon as a Run command is
entered.

* Ifthe lower limit is determined by an analog input only, the drive will accelerate to the limit as long as the Run command
and an Up or Down command are active. It will not start running if only the Run command is on.

+ If'the lower limit is set by both an analog input and d2-02, and the analog limit is higher than the d2-02 value, the drive
will accelerate to the d2-02 value when a Run command is input. Once the d2-02 value is reached, it will continue
acceleration to the analog limit only if an Up or Down command is set. ﬂ

Figure 5.49 shows an Up/Down function example with a lower frequency reference limit set by d2-02 and the frequency
reference hold function both enabled (d4-01 = 1) and disabled (d4-01 = 0).

Parameter Details
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Output frequency
upper limit
Accelerates to ,—
lower limit Same d4-01 =1
frequency /
> 47— d4-01=0
Lower limit : X )\
FWD run/stop ON |
ON
Up command I ﬂ

ON | Hold
1 frequency -1
reset AL

ON I_l ON

Down command

Power supply J
Figure 5.49 Up/Down Command Operation

Setting 12/13: FJOG/RJOG Reference

Digital inputs programmed as Forward Jog (H1-OO = 12) and Reverse Jog (H1-OO = 13) will be Jog inputs that do not
require a Run command. Closing the terminal set for Forward Jog input will cause the drive to ramp to the Jog Frequency
Reference (d1-17) in the forward direction. The Reverse Jog will cause the same action in the reverse direction. The
Forward Jog and Reverse Jog command can be set independently.

Note: The Forward Jog and Reverse Jog commands override all other frequency references. However, if the drive is set to prohibit reverse

rotation (b1-04 = 1), then activating Reverse Jog will have no effect. If both the Forward Jog and Reverse Jog are input simultancously
for 500 ms or more, an external fault will occur and the drive will stop using the method set by b1-03.

d1-17
Output
Frequency
d1-17
ON
FJOG
ON
RJOG

Figure 5.50 FJOG/RJOG Operation

Setting 14: Fault Reset

Whenever the drive detects a fault condition, the fault output contact will close and the drive’s output will shut off. The
motor then coasts to stop (specific stopping methods can be selected for some faults such as L1-04 for motor overheat).
Once the Run command is removed, the fault can be cleared by either the RESET key on the digital operator or by closing
a digital input configured as a Fault Reset (H1-OO0O = 14).

Note: Fault Reset commands are ignored as long as the Run command is present. To reset a fault, first remove the Run command.

Setting 15/17: Fast-stop (N.O./N.C.)

The Fast-stop function operates much like an emergency stop input to the drive. If a Fast-stop command is input while the
drive is running, the drive will decelerate to a stop by the deceleration time set to C1-09 (Refer to C1-09: Fast-stop
Time on page 141). The drive can only be restarted after is has come to a complete stop, the Fast-stop input is off, and the
Run command has been switched off.

* To trigger the Fast-stop function with a N.O. switch, set H1-OO = 15
* To trigger the Fast-stop function with a N.C. switch, set H1-OOO = 17
Figure 5.51 shows an operation example of Fast-stop.
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Run/Stop

ON ON

Fast-Stop
H1-0O=17 ON ON

. Decelerates at C1-09
Output Frequency
p TIME

Figure 5.51 Fast-stop Sequence

NOTICE: Rapid deceleration can trigger an overvoltage fault. When faulted, the drive output shuts off, and the motor coasts. To avoid
this uncontrolled motor state and to ensure that the motor stops quickly and safely, set an appropriate Fast-stop time to C1-09.
Setting 16: Motor 2 Selection
The drive has the capability to control two motors independently. A second motor may be selected using a multi-function
digital input (H1-O0O = 16) as shown in Figure 5.52.

@ Motor 1

@ Motor 2

Motor 2 is selected when the input set for Motor 2 Selection closes. When operating motor 2,

» E3-00 and E4-0O00 become valid for motor control. Refer to E3: V/f Characteristics for Motor 2 on page 166 and
Refer to E4: Motor 2 Parameters on page 167 for details.

» Accel/decel times set in parameters C1-05/06/07/08 are activated ( Refer to CI1-01 to C1-08: Accel/Decel Times 1 to
4 on page 140 for details).

* E4-14 is used as gain for slip compensation instead of C3-01.
E4-15 is used as gain for torque compensation instead of C4-01.
* A digital output programmed for “Motor 2 Selection” (H2-01/02/03 = 1C) will be switched on.

Note: 1. When using 2 motors, the motor overload protection selection (oL1) set to L1-01 applies to both motor 1 and motor 2.
2. It is not possible to switch between motor 1 and motor 2 during run. Doing so will trigger a "rUn" alarm.

+ Drive

Motor switch input

Figure 5.52 Motor Selection

Setting 18: Timer Function Input

This setting configures a digital input terminal as the input for the timer function. Refer to b4: Delay Timers on page
128 for details.

Setting 19: PID Control Cancel

When the PID Function has been enabled by b5-01 (PID Mode Selection), it can be indefinitely disabled by closing a
digital input configured as a PID Disable (H1-O0O = 19). When the input is released, the drive resumes PID operation.
Refer to PID Block Diagram on page 131 for more information on this function.

Setting 1A: Accel/Decel Time Selection 2

Used to select accel/decel times 3 and 4 in combination with the Accel/Decel Time Selection 1 command. Refer to C1-01
to C1-08: Accel/Decel Times 1 to 4 on page 140 for details.

Setting 1B: Program Lockout

When an input is programmed for Program Lockout, parameters values can be monitored but not changed as long as this
input is open.

Setting 1E: Analog Frequency Reference Sample/Hold

This function allows the user to sample an analog frequency reference signal being input to terminal A1 or A2 and hold
the frequency reference at the sampled level. Once the Analog Frequency Reference Sample/Hold function is held for at
least 100 ms, the drive reads the analog input and changes the frequency reference to the newly sampled speed as illustrated
in Figure 5.53.

When the power is shut off and the sampled analog frequency reference is cleared, the frequency reference is reset to 0.
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Frequency
reference
)
B
Q,A\o%
> ON (closed)
Reference I > OFF (open)
Sample Hold Input 4" I —™ \H Time
100 ms 100 ms

Figure 5.53 Analog Frequency Reference Sample/Hold

An oPEO3 error will occur when one of the following functions is used simultaneously with the Analog Frequency
Reference Sample/Hold function.

* Hold Accel/Decel Stop (setting: A)

» Up command, Down command (setting: 10, 11)
* Offset Frequency (setting: 44 to 46)

* Up or Down functions (setting: 75, 76)

Setting 20 to 2F: External Fault
By using the External Fault function, the drive can be stopped when problems occur with external devices.

To use the external fault function, set one of the multi-function digital inputs to any value between 20 to 2F. The operator
will display EFO where O is the number of the terminal (terminal SO) to which the external fault signal is assigned.

For example, if an external fault signal is input to terminal S3, “EF3” will be displayed.

Select the value to be set in H1-OOO from a combination of any of the following three conditions:
+ Signal input level from peripheral devices (N.O./N.C.)

» External fault detection method

* Operation after external fault detection

The following table shows the relationship between the conditions and the value set to H1-O[:

Terminal Status <"> Detection Method <% Stopping Method
Settin Detected ’ Alarm Only
°| wo. | we | fwms | aungRun | Rample | Contiasion | Fastaion | fconimis
20 O (0] (0]
21 O (0] (0]
22 (0] (6] (6]
23 (0] (0] o
24 O O (0]
25 O (0] (0]
26 (0] (6] (0]
27 (0] (0] (0]
28 O (0] (0]
29 O (0] (0]
2A (6] (6] (0]
2B (6] (0] o
2C O (0] (0]
2D (0] (0] (0]
2E (6] (6] (0]
2F (6] (0] 6]

<1> Determine the terminal status for each fault, i.e., whether the terminal is normally open or normally closed.
<2> Determine whether detection for each fault should be enabled only during run or always detected.

Setting 30: PID Integral Reset

By configuring one of the digital inputs as an Integral Reset Input, (H1-OO = 30), the value of the integral component of
PID control can be reset to 0 whenever the configured input is closed. The integral component of PID control will be held
at 0 as long as the configured digital input is held closed. Refer to PID Block Diagram on page 131 for details.
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Setting 31: PID Integral Hold

By configuring a digital input for Integral Hold (H1-00 = 31), the value of the integral component of the PID control is
locked as long as the input is active. The PID controller resumes integral operation from the hold value as soon as the
integral hold input is released. Refer to PID Block Diagram on page 131 for details.

Setting 32: Multi-Step Speed 4

Used to select the Multi-Step Speeds d1-09 to d1-16 in combination with the Multi-Step Speed inputs 1, 2 and 3. Refer

to d1-01 to d1-17: Frequency Reference 1 to 16 and Jog Reference on page 152 for details.

Setting 34: PID SFS Cancel

A digital input configured as a PID SFS Cancel input (H1-00 = 34) can be used to enable or disable the PID soft starter
and thereby canceling the Accel/Decel time b5-17. Refer to PID Block Diagram on page 131 for details.

Function 35: PID Input Level Selection

An input programmed for this function can be used to switch the sign of the PID input. Refer to PID Block Diagram on
page 131 for more information on this function.

Setting 40/41: Forward Run/Reverse Run Command for 2-Wire Sequence

Sets the drive for 2-Wire sequence.

When the input set to 40 is closed, the drive operates in the forward direction. When the input set for 41 is closed, the drive
will operate in reverse. Closing both inputs at the same time will result in an external fault.
Note: 1. This function cannot be used simultaneously with settings 42 and 43.
2. These functions are assigned to the terminals S1 and S2 when the drive is initialized for 2-Wire sequence.
3. Software versions PRG: 1013 and later require that both Forward run and Reverse Run commands be set at the same time.

Drive

Forward Run

S1

Reverse Run

S2

SC Digital Input Common

Figure 5.54 Example Wiring Diagram for 2-Wire Sequence

Setting 42/43: Run and Direction Command for 2-Wire Sequence 2
Sets the drive for 2-Wire sequence 2.

When the input programmed for 42 is closed, the drive will operate in the selected direction. When the input opens, the
drive will stop. The input programmed for 43 selects the direction. If it is open, forward direction is selected; if it is closed,
reverse direction is selected.

Note: This function cannot be used simultaneously with settings 40 and 41.

Setting 44/45/46: Offset Frequency 1/2/3 Addition

These inputs can be used to add offset frequencies d7-01, d7-02, and d7-03 to the frequency reference. Refer to d7-01 to
d7-03: Offset Frequency 1 to 3 on page 159 for details.

Setting 47: Node Setup

If the SI-S3/V option unit is connected, closing this terminal sets a node address for operation on a CANopen network.

Parameter Details

Setting 60: DC Injection Braking

When a DC Injection Braking command is input while the drive is stopped, DC Injection Braking operation is activated.
When a Run command or a Jog command is input, DC Injection Braking is released. Refer to b2: DC Injection
Braking on page 122 for details on setting up the DC braking function.

The diagram below illustrates the DC Injection Braking function.
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DC Injection braking ~ OFF ON OFF
command
FWD Run command __ O+ ON OFF
DC Injection
DC Injection braking
braking DC Injection Braking ;
Start Frequency l :
o - ;
Output frequency (b2-01) T

Figure 5.55 DC Injection Braking Input Timing Diagram

Setting 61/62: Speed Search 1/2

These input functions can be used to enable Speed Search even if parameter b3-01 = 0 (no Speed Search at start. Refer
to Activation of Speed Search on page 126 for details on how to use the input signals.

If b3-24 is set to 0 and b3-01 is set to 0, when the input terminal set for Speed Search 1 (H1-OOO = 61) is enabled, Speed
Search will begin looking for the motor speed from the maximum output frequency. If the Speed Search 2 input (H1-
00O = 62) is enabled, Speed Search starts looking for the motor speed starting at the frequency reference. Refer to b3:
Speed Search on page 123 for more information about Speed Search.

Note:

Setting 65/66: KEB Ride-Thru 1 (N.C.)/2 (N.O.)
A digital input programmed for this function can be used to activate the KEB 1 function and detect power supply return.

Operator error oPE03 will result if both Speed Search 1 and Speed Search 2 are set to the input terminals at the same time.

L. Digital Inputs
Description - -
Setting 65 (N.C.) Setting 66 (N.O.)
KEB 1 deceleration Open Closed
Normal operation Closed Open

Refer to Kinetic Energy Backup (KEB) Function on page 208 for details on how to use these input settings.

Setting 67: Communication Test Mode

The drive has a built-in function for self-diagnosing the serial communications operation. The test involves wiring the
send and receive terminals of the RS-485/RS-422 port together. The drive transmits data and then confirms the
communications are received normally. Refer to Self-Diagnostics on page 435 for details on how to use this function.

Setting 68: High Slip Braking

Closing an input programmed for this function triggers High Slip Braking. Once HSB is started, the drive has to completely
stop and the HSB input has to be removed before a restart can be performed. Refer to n3: High Slip Braking (HSB)/
Overexcitation Deceleration on page 231 for details on High Slip Braking.

Setting 6A: Drive Enable

A digital input configured as a Drive Enable input (H1-OO = 6A) will prevent the drive from executing a Run command
until the input is closed. When the Drive Enable input is open, the digital operator will display “dnE” to indicate that the
drive is disabled.

If a Run command is closed prior to the Drive Enable input being closed, then the drive will not run until the Run command
is cycled. If the Drive Enable input is opened while the drive is running, the drive will stop using the method set by
parameter b1-03 (Refer to b1-03: Stopping Method Selection on page 118 for details).

Setting 75/76: Up/Down 2

The Up/Down 2 function can be used to add a bias to the frequency reference. The input programmed for 75 will increase
the bias and the input programmed for 76 will decrease it. Table 5.27 explains how the Up/Down 2 function works
depending on the frequency reference source and parameters d4-01, d5-03 and d4-05. Refer to d4: Frequency Hold and

Up/Down 2 Function on page 154 for detailed explanations of these and other Up/Down 2 related parameters.
Note: 1. The Up 2 and Down 2 functions must be set as a pair.

2. When using the Up/Down 2 function, set appropriate bias limit values in parameters d4-08 and d4-09.
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Table 5.27 Up/Down 2 Operations

Condition Frseq. Ref. d4-03 | d4-05 | d4-01 Operation Frequency Saved
ource
1 0 » Accelerates (increases the bias) while the Up |Not saved
2 function is closed
* Decelerates (decreases the bias) while Down 2
is closed .
. If the bias and frequency reference
) 0 | * Holds output frequency (holds the bias) when | are constant for 5 s, the bias is added
) no Up 2 or Down 2 input or both active. to the active frequency reference and
Multi-Step * Resets the bias when the reference changes |reset afterwards.
Speed 0 + Operates with the fi f in all
Reference perates with the frequency reference in a
other situations.
* Accelerates (increases the bias) while the Up
2 function is closed,
3 1 -- » Decelerates (decreases the bias) while Down 2 | Not saved
is closed.
» Otherwise operates at the frequency reference
4 0 * When the Up 2 is enabled, drive accelerates up | Not saved
to the frequency reference plus d4-03 (bias is
increased for d4-03).
¢« When Down 2 is enabled, drive deqelerates
Multi-Step | Value down to the frequency reference minus d4-03 If the bias and frequency reference
Speed other - (bias is decreased for d4-03). . are constant for 5 g, the t})lias is added
S Reference | than 0 1 * Holds output frequency (holds the bias) when |t the active frequency reference and
no Up 2 or Down 2 input or both active. reset afterwards.
» Resets the bias when the reference changes
» Operates with the frequency reference in all
other situations.
6 0 » Accelerates (increases the bias) while the Up |Not saved
2 function is closed
* Decelerates (decreases the bias) while Down 2
Other is closed If the bias is constant for 5 s, it is
(analog 0 0 * Holds output frequency (holds the bias) when |saved to parameter d4-06. The
7 communicati 1 no Up 2 or Down 2 input or both active. frequency reference cannot be
ons, etc.) * When during accel/decel. the frequency overwritten, so only the bias is
reference changes for more than d4-07, bias saved.
value is held until the output frequency meets
the reference (speed agree).
» Accelerates (increases the bias) while the Up
2 function is closed,
8 0 1 -- * Decelerates (decreases the bias) while Down 2 | Not saved
is closed.
» Otherwise operates at the frequency reference
9 0 * When the Up 2 is enabled, drive accelerates up | Not saved
Other to the frequency reference plus d4-03
(analog (increases the bias for d4-03).
comms, etc.) . . o o
Value * When Down 2 is enabled, drive decelerates | [f the bias is constant for 5 s, it is
other . down to the frequency reference minus d4-03 | saved to parameter d4-06. The
10 than 0 1 (decreases the bias for d4-03). frequency reference cannot be
* When during accel/decel the frequency overwritten, so only the bias is
reference changes for more then d4-07, bias |saved.
value is held until the output frequency meets
the reference (speed agree).

Setting 7A/7B: KEB Ride-Thru 2 (N.C./N.O.)
A digital input programmed for this function can be used to activate the KEB 2 function and detect power supply return.

Description

Digital Inputs

Setting 7A (N.C.)

Setting 7B (N.O.)

KEB 2 deceleration

Open

Closed

Normal operation

Closed

Open

Refer to Kinetic Energy Backup (KEB) Function on page 208 for details on how to use these input settings.

Setting 7C/7D: Short Circuit Braking (N.O./N.C.) (OLV/PM only)

An input programmed for this function can be used to activate Short Circuit Braking in Open Loop Vector Control for PM
motors. By linking all three phases of a PM motor it creates a braking torque in a rotating motor and can be used to stop
a rotating motor or prevent a motor from coasting by external forces (like windmill effect in fan applications etc.).
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L. Digital Inputs
Description = =
Setting 7C (N.O.) Setting 7D (N.C.)
Normal operation Open Closed
Short-Circuit Braking Closed Open

Setting 7E: Forward Reverse Detection (V/f Control with Simple PG Feedback)

When a digital input is programmed for this function, the input determines the direction of the speed feedback signal for
V/f Control with PG feedback. If the input is open, the speed feedback signal is considered to be forward, if the input is
closed, it is considered to be in reverse. Refer to C5: Automatic Speed Regulator (ASR) on page 146 for details.
Setting 7F: Bi-Directional PID Output Selection

If PID output to bi-directional output conversion is enabled in parameter d4-11, a digital input programmed for 7F can be
used to switch between normal output or bi-directional output.

If the digital input is open, the PID output builds the output frequency reference. If the input is closed, the PID output is
converted to bi-directional output frequency reference. Refer to d4-11: Bi-Directional Output Selection on page 159.
Setting 90 to 96: DriveWorksEZ Digital Inputs 1 to 6

These settings are for digital inputs functions used in DriveWorksEZ. Normally there is no need to change or apply these
settings.

Setting 9F: DriveWorksEZ Function Disable

This function is used to enable or disable a DriveWorksEZ program in the drive. An input programmed for this function
is effective only if A1-07 = 2.

Status Description
Open DriveWorksEZ enabled
Closed DriveWorksEZ disabled

€ H2: Multi-Function Output

B H2-01 to H2-03: Terminal MA/MB/MC, P1/PC and P2/PC Function Selection

The drive has three multi-function output terminals. Set parameters H2-01 to H2-03 to values between 0 and 192 to assign
functions to these terminals. Default values are listed in the following table.

No. Parameter Name Setting Range Default
H2-01 Terminal MA, MB and MC Function Selection (relay) 0to 192 E: Fault
H2-02 Terminal P1 Function Selection (open-collector) 0to 192 0: During Run
H2-03 Terminal P2 Function Selection (open-collector) 0to 192 2: Speed Agree 1

Note: Terminals that are not used and terminals using the through-mode should be set to “F”.

Table 5.28 Multi-Function Output Terminal Settings

Setting Function Page Setting Function Page
0 During Run 187 12 Timer Output 191
1 Zero Speed 187 13 Speed Agree 2 191
2 Speed Agree 1 187 14 User Set Speed Agree 2 191
3 User Set Speed Agree 1 188 15 Frequency Detection 3 191
4 Frequency Detection 1 188 16 Frequency Detection 4 192
5 Frequency Detection 2 189 17 Torque Detection 1 (N.C.) 190
6 Drive Ready 189 18 Torque Detection 2 (N.O.)

7 DC Bus Undervoltage 189 19 Torque Detection 2 (N.C.) 190
8 During Baseblock (N.O.) 190 1A During Reverse Operation 192
9 Frequency Reference Source 190 1B During Baseblock (N.C.) 193
A Run Command Source 190 1C Motor 2 Selection 193
B Torque Detection 1 (N.O.) 190 1E Restart Enabled 193
C Frequency Reference Loss 190 1F Motor Overload Alarm (oL1) 193
D Braking Resistor Fault 190 20 Drive Overheat Pre alarm (oH) 193
E Fault 190 22 Mechanical Weakening 193
F Not used/Through Mode 190 2F <I>  |Maintenance Period 193
10 Alarm 190 30 During Torque Limit 193
11 Reset Command Active 190 37 During Frequency Output 193
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Setting Function Page Setting Function Page
38 Drive Enable 194 4D oH Pre-Alarm Time Limit 194
39 Watt Hour Pulse Output 194 4E <I>  |Braking Transistor Fault (rr) 194
3C LOCAL/REMOTE Status 194 4F <I> | Braking Resistor Overheat (rH) 194
3D During Speed Search 194 90 DriveWorksEZ Digital Output 1
3E | PID Feedback Low 194 91 DriveWorksEZ Digital Output 2 194
3F PID Feedback High 194 92 DriveWorksEZ Digital Output 3
4A During KEB Operation 194 100 to 192 H2 Parameter Functions Reversed Output 195
4B During Short-Circuit Braking 194 Switching of 0 to 92
4C During Fast-stop 194

<1> Auvailable in drive software versions PRG: 1016 and later.
Setting 0: During Run
Output closes when the drive is outputting a voltage.

Status Description
Open Drive is stopped.
Closed A Run command is input or the drive is during deceleration or during DC injection.
Run command—OFF| ON
Baseblock _ OFF ON
command
Output
frequency

During Run OFF| ON

Figure 5.56 During Run Time Chart

Setting 1: Zero Speed
Terminal closes whenever the output frequency falls below the minimum output frequency set to E1-09.

Status Description

Open Output frequency is above the minimum output frequency set to E1-09
Closed Output frequency is less than or equal to the minimum output frequency set to E1-09

Output frequency
or
motor speed E1-09 (Max. Output Frequency)
OFF
Zero Speed ON

Figure 5.57 Zero-Speed Time Chart

Setting 2: Speed Agree 1 (foff,ut Agree 1)

Closes whenever the actual output frequency is within the Speed Agree Width (L4-02) of the current frequency reference
regardless of the direction.

Status Description
Open Output frequency does not match the frequency reference while the drive is running.
Closed Output frequency is within the range of frequency reference + L4-02.
Note: Detection works in both directions, forward and reverse.
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Frequency
reference

Output
frequency

Speed agree 1

Figure 5.58 Speed Agree 1 Time Chart

Referto L4-01/02: Speed Agreement Detection Level and Detection Width on page 216 for details on setting the detection
width.

Setting 3: User Set Speed Agree 1 (f./fsct Agree 1)

Closes whenever the actual output frequency and the frequency reference are within the Speed Agree Width (L4-02) of
the programmed Speed Agree Level (L4-01).

Status Description

Open Output frequency or frequency reference are outside the range of L4-01 + L4-02.

Closed Output frequency and the frequency reference are both within the range of L4-01 + L4-02.

Note: The detection works in both forward and reverse. The value of L4-01 will be used as the detection level for both directions.
Output
frequency
Frequency AN L4t Output
reference T X \+ +/- L4-02 frequency
1

Frequency O + -
reference ! +/- L4-02

User Set r |
Speed Agree 1 OFF | ON OFF [ON

Figure 5.59 User Set Speed Agree 1 Time Chart

Referto L4-01/02: Speed Agreement Detection Level and Detection Width on page 216 for details on setting the detection
width.

Setting 4: Frequency Detection 1

Output is closed as long as the output frequency is below the detection level set in L4-01 plus the hysteresis set in L4-02.
It closes when the output frequency falls below L4-01.

Status Description
Open Output frequency exceeded L4-01 + L4-02.
Closed Output frequency is below L4-01 or has not exceeded L4-01 + L4-02.

Note: The detection works in both forward and reverse. The value of L4-01 will be used as the detection level for both directions.
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Output
frequency

Frequency —|
Detection 1 <1> ON OFF

Figure 5.60 Frequency Detection 1 Time Chart

<1> This is the time chart when L4-07, Speed Agree Detection Selection, is set to 1 (Detection always enabled). The
default setting for L4-07 is 0 (No detection during baseblock). When L4-07 is set to 0, the terminal opens during baseblock.

Referto L4-01/02: Speed Agreement Detection Level and Detection Width on page 216 for details on setting the detection
width.
Setting 5: Frequency Detection 2

Output closes whenever the output frequency is equal to or above the detection level set in L4-01. The output opens when
the output frequency falls below L4-01 minus the hysteresis set in L4-02.

Status Description

Open Output frequency is below L4-01 minus L4-02 or has not exceeded L4-01.

Closed Output frequency exceeded L4-01.

Note: The detection works in both forward and reverse. The value of L4-01 will be used as the detection level for both directions.

Output

frequency  / \ l L4-02

Frequency |—| |—|
Detection 2 OFF ON

Figure 5.61 Frequency Detection 2 Time Chart

Referto L4-01/02: Speed Agreement Detection Level and Detection Width on page 216 for details on setting the detection
width.

Setting 6: Drive Ready
Output closes whenever the drive is ready to operate the motor.

Status Description
Open During power up, initialization, fault or in Programming Mode (while b1-08 = 0 or 2).
Closed Drive is ready for operation.

Refer to b1-08: Run Command Selection while in Programming Mode on page 121 for details on the setting of b1-08.

Setting 7: DC Bus Undervoltage

Output closes whenever the DC bus voltage or control circuit power supply drops below the trip level. The undervoltage
trip level is determined by L2-05. A fault in the DC bus charge circuit will also cause the DC Bus Undervoltage output to
close.

Status Description
Open DC bus voltage is above the level set to L2-05
Closed DC bus voltage has fallen below the trip level set to L2-05.
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Setting 8: During Baseblock (N.O.)

Output closes to indicate that the drive is in a baseblock state. While Baseblock is executed, output transistors are not
switched and no voltage will be output.

Status Description
Open Drive is not in a baseblock state.
Closed Baseblock is being executed.

Setting 9: Frequency Reference Source
A digital output programmed for this function shows the frequency reference source that is currently selected.

Status Description

Open Frequency reference is provided from External Reference 1 (b1-01) or 2 (b1-15)

Closed Frequency reference is being sourced from the digital operator.

Setting A: Run Command Source
A digital output programmed for this function shows the Run command source that is currently selected.

Status Description

Open Run command is provided from External Reference 1 (b1-02) or 2 (b1-16)

Closed Run command is being sourced from the digital operator.

Setting B/17/18/19: Torque Detection 1 (N.O./N.C.) and Torque Detection 2 (N.O./N.C.)
These digital output functions can be used to signal an overtorque or undertorque situation to an external device.

Set up the torque detection and select the output function from the table below. Refer to L6: Torque Detection on page
220 for details.

Setting Status Description

Torque Detection 1 (N.O.):
B Closed Output current/torque exceeds (overtorque detection) or is below (undertorque detection) the torque value set in
parameter L6-02 for longer than the time specified in parameter L6-03.

Torque Detection 1 (N.C.):
17 Open Output current/torque exceeds (overtorque detection) or is below (undertorque detection) the torque value set in
parameter L6-02 for longer than the time specified in parameter L6-03.

Torque Detection 2 (N.O.):
18 Closed Output current/torque exceeds (overtorque detection) or is below (undertorque detection) the torque value set in
parameter L6-05 for longer than the time specified in parameter L6-06.

Torque Detection 2 (N.C.):
19 Open Output current/torque exceeds (overtorque detection) or is below (undertorque detection) the torque value set in
parameter L6-05 for longer than the time specified in parameter L6-06.

Setting C: Frequency Reference Loss

An output set for this function will be closed if frequency reference loss is detected. Refer to L4-05: Frequency Reference
Loss Detection Selection on page 217 for details.

Setting D: Dynamic Braking Resistor Overheat

An output programmed for this function will close when the dynamic braking resistor (DB) overheats or the braking
transistor is in a fault condition.

Setting E: Fault

The Fault configured digital output will close whenever the drive experiences a fault (this excludes faults CPF00 and
CPFO1).

Setting F: Not Used
Use this setting when the terminal is not used or when using the terminal as a throughput.

When set to “F”, the output is not set by any drive function but it can be switched by a PLC via a communication option
or MEMOBUS/Modbus communications (through mode).

Setting 10: Minor Fault
Output closes when a minor fault condition is present.

Setting 11: Reset Command Active

Output closes whenever there is an attempt to reset a fault situation from the control circuit terminals, via serial
communications, or using a communications option card.
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Setting 12: Timer Output

This setting configures a digital output terminal as output for the timer function. Refer to b4: Delay Timers on page 128
for details.

Setting 13: Speed Agree 2 (fe /f,.: Agree 2)

Closes whenever the actual output frequency is within the Speed Agree Width (L4-04) of the current frequency reference
regardless of the direction.

Status Description
Open Output frequency does not match the frequency reference while the drive is running

Closed Output frequency is within the range of frequency reference + L4-04

Note: The detection works in both forward and reverse.

Frequency
reference

Output
frequency

Speed Agree 2 OFF ON

Figure 5.62 Speed Agree 2 Time Chart

Refer to L4-03/04: Speed Agreement Detection Level and Detection Width (+/-) on page 216 for details on setting the
detection width.

Setting 14: User Set Speed Agree 2 (f,f /fset Agree 2)

Closes whenever the actual output frequency and the frequency reference are within the Speed Agree Width (L4-04) of
the programmed Speed Agree Level (L4-03). As the detection level L4-03 is a signed value, detection works in the specified
direction only.

Status Description
Open Output frequency or frequency reference are outside the range of L4-03 + L4-04

Closed Output frequency and the frequency reference are both within the range of L4-03 + L.4-04

Output
frequency
Froquency oy TTIENTT e la0s Ot
reference ——— / : \* +/- L4-04 frequency
! 1
b
! 1
I 1
X ! Frequency
! | reference
1
User Set

Speed Agree 2 OFF | ON

Figure 5.63 User Set Speed Agree 2 Example with Positive L3-04 Value

Refer to L4-03/04: Speed Agreement Detection Level and Detection Width (+/-) on page 216 for details on setting the
detection width.

Setting 15: Frequency Detection 3

Output is closed as long as the output frequency is below the detection level set in L4-03 plus the hysteresis set in L.4-04.
It closes when the output frequency falls below L4-03. As the detection level L4-03 is a signed value, the detection works
in the specified direction only.

Status Description
Open Output frequency exceeded L4-03 plus L4-04.
Closed Output frequency is below L4-03 or has not exceeded L4-03 plus L4-04 yet.
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Output
frequency

Frequency .
detection 3 <1> ON OFF

Figure 5.64 Frequency Detection 3 Example with Positive L3-04 Value

<1> This is the time chart when L4-07, Speed Agree Detection Selection, is set to 1 (Detection always enabled). The
default setting for L4-07 is 0 (No detection during baseblock). When L.4-07 is set to 0, the terminal opens during baseblock.

Refer to L4-03/04: Speed Agreement Detection Level and Detection Width (+/-) on page 216 for details on setting the
detection width.

Setting 16: Frequency Detection 4

Output closes whenever the output frequency is equal to or above the detection level set in L4-03. The output opens when
the output frequency falls below L4-03 minus the hysteresis set in L4-04. As the detection level L4-03 is a signed value,
the detection works in the specified direction only.

Status Description

Open Output frequency is below L4-03 minus L4-04 or has not exceeded L4-03 yet.

Closed Output frequency exceeded L4-03.

Output
frequency  / \ L4-04

Frequency : ;
Detection 4 OFF ON

Figure 5.65 Frequency Detection 4 Example with Positive L3-04 Value

Refer to L4-03/04: Speed Agreement Detection Level and Detection Width (+/-) on page 216 for details on setting the
detection width.

Setting 1A: During Reverse
The During Reverse digital output will close whenever the drive is turning the motor in the reverse direction.

Status Description
Open Motor is driven in the forward direction or stopped.
Closed Motor is driven in reverse.
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Output frequency

FWD Run command

REV Run command

During Reverse

OFF

ON

Figure 5.66 Reverse Direction Output Example Time Chart

Setting 1B: During Baseblock (N.C.)

Output opens to indicate that the drive is in a baseblock state. While Baseblock is executed, output transistors are not

switched and no voltage is output.

Status Description
Open Baseblock is being executed.
Closed Drive is not in a baseblock state.

Setting 1C: Motor 2 Selected

This output function shows the motor 1/2 selection status. Refer to Setting 16: Motor 2 Selection on page 181 for details
on switching motors.

Status Description
Open Motor 1 is selected.
Closed Motor 2 is selected.

Setting 1E: Restart Enabled

The Restart Enabled output will be closed once the fault restart function becomes active and will remain closed until a
successful restart is accomplished or the number of Auto Restart attempts as specified by L5-01 is reached. Refer to L5:
Fault Restart on page 219 for details on automatic fault restart.

Setting 1F: Motor Overload Alarm oL1

An output programmed for this function will be closed when the motor overload level estimated by the oL 1 fault detection
exceeds 90% of the oL 1 detection level. Refer to L1-01: Motor Overload Protection Selection on page 203 for details.

Setting 20: Drive Overheat Pre-alarm (oH)
Output closes whenever the drive heatsink temperature reaches the level specified by parameter L8-02. Refer to L8-02:

Overheat Alarm Level on page 224 for details on drive overheat detection.

Setting 22: Mechanical Weakening Detection

Output closes when mechanical weakening is detected. Refer to Mechanical Weakening Detection on page 222 for

details.

Setting 2F: Maintenance Period

The output closes when the cooling fan, DC bus capacitors, or DC bus pre-charge relay may require maintenance as

determined by the estimated performance life span of those components.

Setting 30: During Torque Limit
Output closes when the motor is operating at the torque limit specified by the L7-00 parameters or an analog input. This

setting is only valid when using Open Loop Vector Control (A1-02 = 2). Refer to L7-01/02/03/04: Torque Limits on

page 223 for details.

Setting 37: During Frequency Output

Output closes when the drive is outputting a frequency.

Status Description
o Drive is not outputting a frequency. One of the following functions is being performed: Stop, baseblock, DC injection braking
pen . A T 3 . .
(during initial excitation), short circuit braking.
Closed Drive is outputting frequency.
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run command OFF | ON
baseblock OFF ON
command
output
frequency
during run OFF | ON
during frequency _OFF ON
output

Figure 5.67 During Frequency Output Time Chart

Setting 38: Drive Enabled

A Drive Enable digital output will reflect the status of a digital input configured as a Drive Enable input (H1-OOO = 6A).
If the Drive Enable digital input is closed then the Drive Enabled digital output will also close.

Setting 39: Watt Hour Pulse Output
Outputs a pulse to indicate the watt hours. Refer to H2-06: Watt Hour Qutput Unit Selection on page 195 for details.

Setting 3C: LOCAL/REMOTE Status
Output terminal closes while the drive is set for LOCAL and opens when in REMOTE.

Status Description

Open REMOTE: The selected external reference (b1-01/b1-02 or b1-15/b1-16) is used as frequency reference and Run command source

Closed LOCAL: The digital operator is used as frequency reference and Run command source

Setting 3D: During Speed Search

Output terminal closes while Speed Search is being performed. Refer to b3: Speed Search on page 123 for details on the
Speed Search function.

Setting 3E: PID Feedback Low

Output terminal closes when a PID feedback loss is detected. The feedback is considered to be lost if it falls below the
level set to b5-13 for longer than the time set to b5-14. Refer to PID Feedback Loss Detection on page 133 for details.
Setting 3F: PID Feedback High

Output terminal closes when a PID feedback loss is detected. The feedback is considered to be lost if it rises beyond the
level set to b5-36 for longer than the time set to b5-37. Refer to PID Feedback Loss Detection on page 133 for details.
Setting 4A: During KEB Operation

Output terminal closes while KEB is being performed. Refer to Kinetic Energy Backup (KEB) Function on page 208
for a KEB function description.

Setting 4B: During Short Circuit Braking

Closes the output terminal while Short Circuit Braking is being executed.

Setting 4C: During Fast-stop
Output terminal closes when a Fast-stop is being executed. CI1-09: Fast-stop Time for details.

Setting 4D: oH Pre-Alarm Time Limit

Output terminal closes when the drive is reducing the speed due to a drive overheat alarm (L.8-03 = 4) and the overheat
alarm has not disappeared after ten frequency reduction operation cycles. Refer to L8-03: Overheat Pre-Alarm Operation
Selection on page 224 for details.

Setting 4E: Braking Transistor Fault (rr)

The output closes when the internal braking transistor reaches the overheat level.

Setting 4F: Braking Resistor Overheat (rH)

The output closes when the braking resistor exceeds the overheat level. the braking resistor may overheat due to the motor
regeneration or short deceleration time setting.

Setting 90 to 92: DriveWorksEZ Digital Output 1 to 3

These settings are for digital output functions used in DriveWorksEZ. Normally there is no need to change or apply these
settings.
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Setting 100 to 192: Reverse Switching for Functions 0 to 92

These settings reverse the switching status of the specified function. Set as 100, where the last two digits specify the
setting number of the function to be reversed.

Examples:
* To reverse the output for “8: During Baseblock”, set “108”.
* To reverse the output for “4A: During KEB” set “14A” .

B H2-06: Watt Hour Output Unit Selection

When one of the multi-function terminals is set to output the number of watt hours (H2-01/02/03 = 39), parameter H2-06
determines the units for the output signal.

The output is intended to drive a watt hour meter or a PLC input by a 200 ms pulse signal. A pulse is output according to
the kWh unit selected in H2-06.

No. Parameter Name Setting Range Default

0: 0.1 kWh units
1: 1 kWh units
H2-06 Watt Hour Output Unit Selection 2: 10 kWh units 0
3: 100 kWh units
4: 1000 kWh units

€ H3: Multi-Function Analog Input Terminals

The drive is equipped with 2 multi-function analog input terminals, A1 and A2. The user can assign functions to these
terminals by setting parameters H3-02 and H3-10 between 0 and 31.

B H3-01: Terminal A1 Signal Level Selection

Selects the input signal level for analog input Al.

No. Name Setting Range Default

H3-01 Terminal A1 Signal Level Selection Oto 1 0

Setting 0: 0 to 10 Vdc with Limit
The input level is 0 to 10 Vdc. Negative input values will be limited to 0.
Example: Terminal Al is set to supply the frequency reference, and the bias (H3-04) is set to -100%. The frequency

reference can be set from 0 to 100% with an analog input of 5 to 10 V. The frequency reference will be zero when the
analog input is between 0 and 5 V.

100% [=========mmmmmmmmcnann- ]
Analog input
value
0 10V
Analog input
voltage
-100% | Negative input is limited to 0

Figure 5.68 Analog Input with Limit (Bias Setting -100%)

Setting 1: 0 to 10 Vdc without Limit
The input level is 0 to 10 Vdc. Negative input values will be accepted.

Example: Terminal Al is set to supply the frequency reference, and the bias (H3-04) is set to -100%. The frequency
reference can be set from 0 to 100% with an analog input of 5 to 10 V. With an input of 0 to 5 V, the frequency reference
can be set from -100% to 0%. The drive reverses the motor rotation with negative input.
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100% [========mmmmmmmmmcnann ]
Analog input !
value H
ov 10V
Analog input
voltage
-100%

Figure 5.69 Analog Input without Limit (Bias Setting -100%)

B H3-02: Terminal A1 Function Selection

Determines the function assigned to analog input terminal Al. Refer to Multi-Function Analog Input Terminal
Settings on page 198 for a list of functions and descriptions.

No. Name Setting Range Default
H3-02 Terminal A1 Function Selection 0to 31 0
Note: If not using an input terminal or if using it in the through-mode, be sure to set that terminal to “F”’.

B H3-03/H3-04: Terminal A1 Gain/Bias Setting

Parameter H3-03 sets the level of the selected input value that is equal to 10 Vdc input at terminal A1 (Gain).
Parameter H3-04 sets the level of the selected input value that is equal to 0 V input at terminal Al.

Both can be used to adjust the analog input A1 characteristics.

No. Name Setting Range Default
H3-03 Terminal Al Gain Setting -999.9 t0 999.9% 100.0%
H3-04 Terminal A1l Bias Setting -999.9 t0 999.9% 0.0%

Default Settings

Using the factory default settings for the analog input’s function, gain, and bias, the 0 to 10 Vdc signal at the analog input
will yield a 0 to 100% frequency reference span.

Gain =100 % [-eooomoomoooore ‘

Frequency
reference

\

Bias =0 % :
oV 10V

Figure 5.70 Analog Input A1 Default Characteristics

Setting Examples
* Gain H3-03 =200%, A1 as frequency reference input:

An input 10 Vdc will be equivalent to a 200% frequency reference and 5 Vdc will be equivalent to a 100% frequency
reference. Since the drive output is limited by the maximum frequency parameter (E1-04), the frequency reference will
be equal to E1-04 above 5 Vdc.
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A
Gain =200 %

Frequency
reference

100 %
E1-04

Bias =0 %

oV 5V 10V
Figure 5.71 Frequency Reference Setting by Analog Input with Increased Gain

* Bias H3-04 =-25%, Al as frequency reference input
An input of 0 Vdc will be equivalent to a -25% frequency reference.

When parameter H3-01 = 0 the minimum frequency reference is 0% between 0 and 2.5 Vdc input. An analog input of
2.5 to 10 Vdc will now be the same as 0 to 100% of the frequency reference span.

When parameter H3-01 = 1, the motor will rotate in reverse between 0 and 2.5 Vdc input.

Gain =100 % |

Frequency
reference

0

Bias =-25% [

H3-01 =1

Figure 5.72 Frequency Reference Setting by Analog Input with Negative Bias

* Gain = 0%, Bias = 100%, A1 as frequency reference input
This setting leads to an inverse-acting frequency reference. The minimum analog input level (0 Vdc) will produce a
100% frequency reference and the maximum analog input level (10 Vdc) will produce a 0% frequency reference.
Bias=100% A

Frequency
reference

\

Gain=0%

ov 0V

Figure 5.73 Frequency Reference Setting by Analog Input with Inverse Gain and Bias Settings

B H3-09: Terminal A2 Signal Level Selection

Selects the input signal level for analog input A2. Be sure to also set DIP switch S1 on the terminal board accordingly for
a voltage input or current input.

No. Name Setting Range Default
H3-09 Terminal A2 Signal Level Selection 0to3 2

Setting 0: 0 to 10 Vdc with Lower Limit
The input level is 0 to 10 Vdc. Negative input values will be limited to 0. Refer to the explanation of H3-01, Setting 0.
Refer to Setting 0: 0 to 10 Vdc with Limit on page 195

Setting 1: 0 to 10 Vdc without Lower Limit

The input level is 0 to 10 Vdc. Negative input values will be accepted. Refer to the explanation of H3-01, Setting 1. Refer
to Setting 1: 0 to 10 Vdc without Limit on page 195
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Setting 2: 4 to 20 mA Current Input
The input level is 4 to 20 mA. Negative input values by negative bias or gain settings will be limited to 0 (like setting 0).

Setting 3: 0 to 20 mA Current Input
The input level is 0 to 20 mA. Negative input values by negative bias or gain settings will be limited to 0 (like setting 0).
B H3-10: Terminal A2 Function Selection

Determines the function assigned to analog input terminal A2. Refer to Multi-Function Analog Input Terminal
Settings on page 198 for a list of functions and descriptions.

No. Name Setting Range Default
H3-10 Terminal A2 Function Selection 0to 31 0

B H3-11/H3-12: Terminal A2 Gain/Bias Setting
Parameter H3-11 sets the level of the selected input value that is equal to 10 Vdc/20 mA input at terminal A2 (Gain).

Parameter H3-12 sets the level of the selected input value that is equal to 0 Vdc/4 mA/0 mA input at terminal A2.

Both can be used to adjust the analog input A2 characteristics. The setting works in the same way as parameters H3-03/04
for analog input Al.

No. Name Setting Range Default
H3-11 Terminal A2 Gain Setting -999.9 t0 999.9% 100.0%
H3-12 Terminal A2 Bias Setting -999.9 t0 999.9% 0.0%

B H3-13: Analog Input Filter Time Constant
Parameter H3-13 sets the time constant for a first order filter that will be applied to both analog inputs A1 and A2.

No. Name Setting Range Default
H3-13 Analog Input Filter Time Constant 0.00t0 2.00 s 0.03 s

An analog input filter can be used to prevent erratic drive control when a “noisy” analog reference is used. The drive
operation becomes more stable the longer the time programmed, but it becomes less responsive to rapidly changing analog
signals.

B Multi-Function Analog Input Terminal Settings

This section describes the various functions that can be assigned to terminals A1 and A2 by setting H3-02 and H3-10.

Note: The scaling of all input functions depends on the gain and bias settings for the analog inputs. Set these to appropriate values when
selecting and adjusting analog input functions.

Table 5.29 Multi-Function Input Terminal Settings

Setting Function Page Setting Function Page
0 Frequency Bias 198 10 Forward Torque Limit
1 Frequency Gain 198 11 Reverse Torque Limit 199
2 Auxiliary Frequency Reference 199 12 Regenerative Torque Limit
4 Output Voltage Bias 199 15 General Torque Limit
7 Overtorque/Undertorque Detection Level 199 16 Differential PID Feedback 199
B PID Feedback 199 30 DriveWorksEZ Analog Input 1 199
C PID Set Point 199 31 DriveWorksEZ Analog Input 2
E Motor Temperature (PTC input) 199 41 <> Output Voltage Gain 200
F Not used/Through Mode 199

<1> Auvailable in drive software versions PRG: 1016 and later.

Setting 0: Frequency Bias

The input value of an analog input set to this function will be added to the analog frequency reference value. Use this
setting also when only one analog input is used to supply the frequency reference.

By default both analog inputs A1 and A2 are set for this function. Using both A1 and A2 at the same time increases the
frequency reference by the total of both inputs.

Example: If the analog frequency reference by analog input A1 is 50% and a bias of 20% is applied by analog input A2,
the resulting frequency reference will be 70% of the maximum output frequency.

Setting 1: Frequency Gain
The input value of an analog input set to this function will be multiplied with the analog frequency reference value.
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Example: If the analog frequency reference from analog input A1 is 80% and a gain of 50% is applied from analog input
A2, the resulting frequency reference will be 40% of the maximum output frequency.

Setting 2: Auxiliary Reference

Sets the auxiliary frequency reference when Multi-Step Speed operation is selected. Refer to Multi-Step Speed
Selection on page 152 for details.

Setting 4: Voltage Bias

Voltage bias boosts the output voltage of the V/f curve as a percentage of the maximum output voltage (E1-05). Available
only when using V/f Control.

Setting 7: Overtorque/Undertorque Level

Overtorque level sets the overtorque/undertorque detection level using the analog input. This works with Torque Detection
Selection 1 (L6-01) and will take the place of the torque detection level set to L6-02. For general Open Loop Vector
Control, this function is based on 100% of the motor rated torque. For V/f Control and PM Open Loop Vector, this function
is based on 100% of the drive rated current. Refer to L6: Torque Detection on page 220 for details on torque detection.

Setting B: PID Feedback

An input set for this function supplies the PID feedback value. This setting requires PID operation to be enabled in b5-01.
Refer to PID Feedback Input Methods on page 130.

Setting C: PID Setpoint

An input set for this function supplies the PID setpoint value. The frequency reference selected in parameter b1-01 no
longer becomes the PID se point. This setting requires PID operation to be enabled in b5-01. Refer to PID Setpoint Input
Methods on page 130.

Setting E: Motor Temperature

In addition to or in place of the o1 (motor overload) fault detection, it is possible to use a PTC (Positive Temperature
Coefficient) thermistor for motor insulation protection. Refer to Motor Protection Using a Positive Temperature
Cocefficient (PTC) on page 205 for detailed explanations.

Setting F: Not Used

Any analog input that is not used should be set to F. When set to “F”, an input does not affect any drive function but the
input level can be read out by a PLC via a communication option or MEMOBUS/Modbus communications (through mode).
This way drive analog inputs can be used to read out external sensor values if there is a lack of PLC analog inputs.

Setting 10/11/12/15: Positive/Negative/Regenerative/General Torque Limit (OLV only)

These functions make it possible to limit the torque reference with an analog input. The limit can either be set as a general
value for all operation conditions (setting 15) or can be programmed separately for each operation condition (quadrants
1,2, 3, and 4). Figure 5.74 shows which limit is applied in each quadrant. The lowest of the values will always be used
as the limit. The value is set as a percentage of the motor rated torque. Refer to L7: Torque Limit on page 223 for
information how torque limits work.

positive torque reference
REV run regenerative A FWD run motoring
10: Positive Torque Limit 10: Positive Torque Limit
12: Regenerative Torque Limit 15: Torque Limit
15: Torque Limit Parameter L7-01

Parameter L7-04
quadrant 2 | quadrant 1
| .

REV motor rotation P FWD motor rotation
quadrant 3 | quadrant 4

11: Negative Torque Limit

11: Negative Torque Limit 12: Regenerative Torque Limit
15: Torque Limit [— 15: Torque Limit

Parameter L7-03 Parameter L7-02

REV run motoring FWD run regenerative

negative torque reference
Figure 5.74 Analog Input Torque Limits

Setting 16: Differential PID Feedback

If an analog value is set for this function, the PID controller is set for differential feedback. The subtraction of the PID
feedback input value and the differential feedback input value builds the feedback value that is used to calculate the PID
input. Refer to PID Feedback Input Methods on page 130.

Setting 30/31: DriveWorksEZ Analog Input 1/2

These settings are for analog output functions used in DriveWorksEZ. Normally there is no need to change or apply these
settings.

YASKAWA ELECTRIC SIEP C710606 19D YASKAWA AC Drive - V1000 Technical Manual 199

Parameter Details



5.7 H: Terminal Functions

Setting 41: Output Voltage Gain

Allows the user to change the output voltage by adjusting the voltage reference via one of the analog input terminals or
with MEMOBUS/Modbus.

An internal 0.3 second delay has been added to prevent sudden, drastic change to the V/f pattern.
Note: When an input terminal is assigned to adjust the Output Voltage Gain (H3-OO = 41), a voltage reference from MEMOBUS/Modbus
is ignored.
B H3-14: Analog Input Terminal Enable Selection
Note: Parameter available in drive software versions PRG: 1016 and later.

Determines which of the analog input terminals will be enabled or disabled when a digital input programmed for “Analog
input enable” (H1-OO = C) is closed. When H1-CIO # C, all of the input terminals are enabled all of the time. Terminals
not set as the target are not influenced by input signals.

No. Name Setting Range Default
H3-14 Analog Input Terminal Enable Selection 1,2,7 7

Setting 1: Terminal A1 only
Setting 2: Terminal A2 only
Setting 7: All Terminals Enabled
B H3-16/H3-17: Terminal A1/A2 Offset
Note: Parameters available in drive software versions PRG: 1016 and later.
Determines the amount of offset to be used to calibrate analog input signals from the terminals A1 and A2.

Enter a 0 V signal to terminal A1. Next adjust the offset in H3-16 until the monitor U1-13 for the terminal A1 input voltage
reads 0.0%.

The process is the same for terminal A2. Enter a 0 V signal, and adjust the offset for terminal A2 in H3-17 until the monitor
U1-14 for terminal A2 input voltage reads 0.0%.

No. Name Setting Range Default
H3-16 Terminal A1 Offset -500 to 500 0
H3-17 Terminal A2 Offset -500 to 500 0

€ H4: Multi-Function Analog Output Terminals
These parameters assign a function to analog output terminal AM for monitoring a specific aspect of drive performance.

B H4-01: Multi-Function Analog Terminal AM Monitor Selection

Sets the desired drive monitor parameter UO-CIO to output as an analog value via terminal AM. Refer to U: Monitors
on page 375 for a list of all monitors. The “Analog Output Level” columns indicates if a monitor can be applied for analog
output.

Example: Enter “103” for U1-03.

No. Name Setting Range Default
H4-01 Multi-Function Analog 1 (Terminal AM Monitor Selection) 000 to 999 102

A setting of 031 or 000 applies no drive monitor to the analog output. With this setting the terminal AM output level can
be set by a PLC via a communication option or MEMOBUS/Modbus communications (through mode).

B H4-02/H4-03: Multi-Function Analog Output Terminal AM Gain/Bias

Parameter H4-02 sets the output voltage that is equal to 100% of the monitor value. Parameter H4-03 sets the output voltage
equal to 0% of the monitor value.

Both values are set as a percentage of 10 V. The minimum output voltage for terminal AM is 0 V, the maximum is 10
Vdc. Figure 5.75 illustrates the function of the gain and bias settings.

No. Name Setting Range Default
H4-02 Multi-Function Analog Output Terminal AM Gain -999.9 t0 999.9% 100.0%
H4-03 Multi-Function Analog Output Terminal AM Bias -999.9 t0 999.9% 0.0%
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Bias 30%
Gain 100%
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Gain 50%
Bias 0%
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'
100% 0%

0% Monitor value Monitor value 100%

Figure 5.75 Analog Output Gain/Bias Setting
When viewing the settings for H4-02, terminal AM will output a voltage that is equal to 100% of the monitor value

(considering the present setting). When viewing the settings for H4-03, terminal AM will output a voltage that is equal to
0% of the monitor value.

€ H5: MEMOBUS/Modbus Serial Communication
Through the drives built in RS-422/485 port (terminals R+, R-, S+, S-), serial communication can be performed with
programmable logic controllers (PLCs) or similar devices using the MEMOBUS/Modbus protocol.

The H5-0O0O parameters are used to set up the drive for MEMOBUS/Modbus Communications. Refer to MEMOBUS/
Modbus Serial Communication on page 413 for detailed descriptions of the H5-OOO parameters.

€ H6: Pulse Train Input/Output

A one track pulse train signal with a maximum frequency of 32 kHz can be input to the drive at terminal RP. This pulse
train signal can be used as the frequency reference, for PID functions, or as the speed feedback signal in V/f Control.

The pulse output monitor terminal MP, which can be used in sinking or sourcing mode, can output drive monitors values
as a pulse train signal with a maximum frequency of 32 kHz.

Use parameters H6-C1O to scale and set up the function for the pulse input terminal RP and pulse output terminal MP.

B H6-01: Pulse Train Input Terminal RP Function Selection

Selects the function of pulse train input terminal RP.

No. Name Setting Range Default
H6-01 Pulse Train Input Terminal RP Function Selection 0to4 0

Setting 0: Frequency Reference

If the pulse input is set for this function and the frequency reference source is set to pulse input (b1-01/15 = 4), the drive
reads the frequency value from terminal RP.

Setting 1: PID Feedback Value

Using this setting, the feedback value for PID control can be supplied as a pulse signal at terminal RP. Refer to b5: PID
Control on page 129 for details on PID control.

Setting 2: PID Setpoint Value

Using this setting, the setpoint value for PID control can be supplied as a pulse signal at terminal RP. Refer to b5: PID ﬂ
Control on page 129 for details on PID control.

Setting 3: Speed Feedback for V/f Control (V/f Control only, Motor 1 only)

This setting enables simple speed feedback for V/f Control. A pulse signal can be used to input the motor speed to the
drive and thereby improve the speed control accuracy. Note that this speed feedback can only be a one track signal that
cannot be used for direction detection. The drive needs a separate motor rotation direction signal. Refer to C5: Automatic
Speed Regulator (ASR) on page 146 for details on using Simple V/f Control with Speed Feedback.

Parameter Details

B H6-02: Pulse Train Input Terminal RP Scaling

The pulse train input scaling parameter sets the terminal RP input frequency that is equal to 100% of the signal selected
as the input value in parameter H6-01.

No. Name Setting Range Default
H6-02 Pulse Train Input Scaling <r> 1440 Hz

<1> Setting range is determined by drive software version.
PRG: 1016 and later: 100 to 32000 Hz
PRG: 1015 and earlier: 1000 to 32000 Hz
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B H6-03: Pulse Train Input Terminal RP Gain

Sets the level of the value selected in H6-01 when a pulse train signal with the frequency set in H6-02 is input to terminal
RP.

No. Name Setting Range Default
H6-03 Pulse Train Input Gain 0.0 to 1000.0% 100.0%

B H6-04: Pulse Train Input Terminal RP Bias

Sets the level of the value selected in H6-01 when a 0 Hz signal is input to terminal RP.

No. Name Setting Range Default
H6-04 Pulse Train Input Bias -100.0 to 100.0% 0.0%

B H6-05: Pulse Train Input Terminal RP Filter Time
Sets the pulse train input filter time constant in seconds.

The pulse train input filter helps prevent noise interference from causing erroneous operation when operating the drive
within the pulse train signal.

Increasing the filter setting time increases the effectiveness of the noise prevention, however, this also increasingly slows
drive response time.

No. Name Setting Range Default
H6-05 Pulse Train Input Filter Time 0.00 t0 2.00 s 0.10s

B H6-06: Pulse Train Output Terminal MP Monitor Selection

Selects the pulse train monitor output terminal MP function. The set value OO is equal to the numerals in UO-O0O of
the selected monitor. Refer to U: Monitors on page 375 for a complete list of monitors. Selectable monitor items are
listed below.

No. Name Setting Range Default
. . . . 000, 031, 101, 102, 105,
H6-06 Pulse Train Output Terminal MP Monitor Selection 116, 501, 502.’801 to 809 102

B H6-07: Pulse Train Output Terminal MP Monitor Scaling

Pulse train monitor scaling sets the output frequency at terminal MP when the monitor item is 100%. Set H6-06 to 102
and H6-07 to 0 to make the pulse train monitor output synchronous to the output frequency.

No. Name Setting Range Default
H6-07 Pulse Train Input Monitor Scaling 0 to 32000 Hz 1440 Hz
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5.8 L: Protection Functions

€ L1: Motor Protection Functions
B L1-01: Motor Overload Protection Selection

The drive has an electronic overload protection function that estimates the motor overload level based on output current,
output frequency, thermal motor characteristics, and time. An oL1 fault will be triggered when motor overload is detected.

L1-01 sets the overload protection function characteristics according to the motor being used.

No. Name Setting Range Default

L1-01 Motor Overload Protection Selection 0to4; 6= A1-02 dependent

<1> Setting 6 is available in drive software versions PRG: 1016 and later.

Note: 1. When the motor protection function is enabled (L1-01 is not set to zero), an oL1 alarm can be output through one of the multi-
function outputs by setting H2-01 to 1F. The output will close when the motor overload level reaches 90% of the oL1 detection
level.

2. Select a method to protect the motor from overheat by setting L1-01 to a value between 1 and 4; use setting 6 when running a single
motor from the drive. An external thermal relay is not required.

Setting 0: Disabled - Motor Overload Protection is not Provided

This setting should be used if no motor overheat protection is desired or if multiple motors are connected to one drive. In
this case it is recommended that you install a thermal relay for each motor as show in Figure 5.76

Drive V '
Power ——55“—— ﬁ @

supply MC1 L10

MC1, MC2: Magnetic contactors
L10, L20: Thermal relays

Figure 5.76 Example of Protection Circuit Design for Multiple Motors

NOTICE: Protect each motor with individual thermal overloads when multiple motors are connected to one drive. Failure to comply
could result in motor damage. Disable the electronic overload protection of the drive (L1-01 = “0: Disabled”) and protect each motor
with individual motor thermal overloads.

Setting 1: General Purpose Motor (standard self-cooled)

Because the motor is self-cooled, the overload tolerance drops when the motor speed is lowered. The drive appropriately
adjusts the electrothermal trigger point according to the motor overload characteristics, protecting the motor from overheat
throughout the entire speed range.
Overload Tolerance Cooling Ability Overload Characteristics
150 60 sec. \Rated Speed=100% Speed
£100 i i ) .
% 90 | ‘ N(I)cz:}g; designed to operate from line Continuous operation at less than
3 ; p ) L . line power frequency with 100%
S ‘ Motor cooling is most effective when .
60 ‘ : d late b load can trigger motor overload
50|| Continuous running at rated nameplate base protection (oL1). A fault is output
\ frequency (check the motor :
A | ! . and the motor will coast to stop.
‘ L specifications).
ge
0533 100120 167200

(60 Hz)
Speed (%)

Setting 2: Drive Dedicated Motor (constant torque, 1:10)

Use this setting when operating a drive duty motor with a torque ratio of 1:10. This motor type is allowed to run with 100%
load from 10% up to 100% speed. Running slower speeds with full load can trigger an overload fault.
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Overload Tolerance Cooling Ability Overload Characteristics
150
Rated Speed=100% Speed
60 sec.
2100} ——
F
E Motor is designed to effectively cool |Continuous operation with 100%
gg itself at speeds as low as 6 Hz. load from 6 Hz to 50/60 Hz.
Continuous i, A D
i
0710 100120 167 200
(60 Hz)
Speed (%)

Setting 3: Vector Motor (constant torque, 1:100)

Use this setting when operating a drive dedicated motor with a torque ratio of 1:100. This motor type is allowed to run
with 100% load from 1% up to 100% speed. Running slower speeds with full load can trigger an overload fault.

Overload Tolerance Cooling Ability Overload Characteristics
150 Rated Speed=100% Speed
60 sec.
=< 100
< 90
S . . . .
g _ N %\ég{?géssd::a%naesdlgowegfsectwely cool Continuous operation with 100%
50 Continuous : . 5P load from 0.6 Hz to 50/60 Hz.
A approximately 0.6 Hz.
v
B4
0% 100120 167200

(60 Hz)
Speed (%)

Setting 4: PM Derated Torque Motor

This setting is for operating a PM motor. PM motors for derated torque have a self-cooling design, so the overload tolerance

drops as the motor slows. Electronic thermal overload is triggered in accordance with the motor overload characteristics,
providing overheat protection across the entire speed range.

Overload Tolerance Cooling Ability Overload Characteristics

150F === =mmmmmmmmmmm oo
£ 120p------
5 00k L Reaching 100% when operating at
S 80f------ Motor is designed to produce 100% |below the base frequency causes a
= ‘ torque at base speed. Built with motor overload fault (oL1). The

50 i Continuous effective cooling capabilities. drive fault output closes and the

| motor coasts to stop.
0 10 33 100

Motor Speed (%)

Setting 6: General-Purpose Motor

Note: General-purpose motors are designed with a base speed that operates at line frequency (50/60 Hz depending on geographic region).

Because the motor is self-cooled, the overload tolerance drops when the motor speed is lowered. The drive appropriately

adjusts the electrothermal trigger point according to the motor overload characteristics and protects the motor from overheat
throughout the entire speed range.
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Overload Tolerance Cooling Ability Overload Characteristics
150 60s |\Rated Speed=100% Speed
A: Max. speed for 200LJ and above
B: Max. speed for 160MJ to 180 LJ
<100 C: Max. speed for 132MJ and below . . . . .
& 9o ll—"] Motor designed to operate from line |Continuous operation at less than line
S power. Motor cooling is most power frequency with 100% load can
S 60 effective when running at rated base |trigger motor overload protection
501 Continuopis frequency (check the motor (oL1). A fault is output and the motor
Als nameplate or specifications) will coast to stop.
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B L1-02: Motor Overload Protection Time

Sets the time for the drive to shut down on motor overload (oL.1) when the motor is running with excessive current. Enter
the time the motor can withstand operating at 150% current after previously running at 100% current (hot motor overload
condition). This parameter rarely requires adjustment.

No. Name Setting Range Default
L1-02 Motor Overload Protection Time 0.1 to 5.0 minutes 1.0 minutes

Defaulted to operate with an allowance of 150% overload operation for one minute in a hot start after continuous operation
at 100%.

Figure 5.77 illustrates an example of the electrothermal protection operation time using a general-purpose motor operating
at the value of E1-06, Motor Base Speed, with L.1-02 set to one minute.

Motor overload protection operates in the area between a cold start and a hot start.

* Cold start: Characteristics of motor protection operation time in response to an overload situation that was suddenly
reached when starting a stationary motor.

* Hot start: Characteristics of motor protection operation time in response to an overload situation that occurred while the
motor was operating continuously at or below its rated current.

Operation time (minutes)

10 N

S ——

7 \ """"
3 Cold start

. (characteristics when an
overload occurs at a

1 complete stop)
,,,,,,,,,,,,,,,,,,,, Hot start

0.4 .\ - (characteristics when an
overload occurs during
continuous operation at 100%)

0.1

: : : Motor current (%)
0 100 150 200

E2-01 = 100% motor current

Figure 5.77 Protection Operation Time for General Purpose Motors at the Rated Output Frequency

B Motor Protection Using a Positive Temperature Coefficient (PTC)
A motor PTC can be connected to an analog input of the drive. This input is used by the drive for motor overheat protection.

When the motor overheat alarm level is reached, an oH3 alarm will be triggered and the drive will continue operation as
selected in L1-03. When the overheat fault level is reached an oH4 fault is triggered, a fault signal will be output and the
drive will stop the motor using the stop method determined in L.1-04.

Figure 5.78 shows a PTC connection example for analog input A2. If using analog input A2, make sure to set DIP switch
S1 on the terminal board for voltage input when using this function.
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Multi-fu% Drive
MA
iy MB Multi-function
(+10.5V, 20 mA) output (contact)
MC
Branch
resistor |
12kQ . P1
A2 (0-10 V) -
PTC . 1 R P2 Multi-function
thermistor }Z %K_EL output (photocoupler)
AC
? PC

Figure 5.78 Connection of a Motor PTC

The PTC must have the following characteristics for one motor phase. Normally a motor is protected by three PTCs
connected in series.

Class F Class H
Resistance (Q2) 1 S%Sfc 1 saososc
1330
550 // _,';’ Tr: threshold value
Temperature °C

T

Tr-5 Tr Tr+5

Figure 5.79 Motor PTC Characteristics

Overheat detection using a PTC can be set up by parameters L.1-03/04/05 as explained below.
B L1-03: Motor Overheat Alarm (oH3) Operation Selection
Sets the drive operation when the PTC input signal reaches the motor overheat alarm level. (PTC input level: Tr - 5 °C)

Setting Range Default
0to3 3

No. Name
L1-03 Motor Overheat Alarm Operation Selection

Setting 0: Ramp to Stop
The drive stops the motor using the active deceleration time.

Setting 1: Coast to Stop
The drive output is switched off and the motor coasts to stop.

Setting 2: Fast-stop
The drive stops the motor using the Fast-stop time set in parameter C1-09.

Setting 3: Alarm Only

The operation is continued and an oH3 alarm is displayed on the digital operator

B L1-04: Motor Overheat Fault (oH4) Operation Selection

Sets the drive operation when the PTC input signal reaches the motor overheat fault level. (PTC input level: Tr + 5 °C)

Setting Range Default
0to2 1

No. Name
L1-04 Motor Overheat Fault Operation Selection

Setting 0: Ramp to Stop
The drive stops the motor using the active deceleration time.
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Setting 1: Coast to Stop
The drive output is switched off and the motor coasts to stop.

Setting 2: Fast-stop
The drive stops the motor using the Fast-stop time set in parameter C1-09.

B L1-05: Motor Temperature Input Filter Time

Used to set a filter on the PTC signal in order to prevent a motor overheat fault from being mistakenly detected.

No. Name Setting Range Default
L1-05 Motor Temperature Input Filter Time 0.00 to 10.00 s 0.20s

B L1-13: Continuous Electrothermal Operation Selection

Determines whether to hold the current value of the electrothermal motor protection (L1-01) when the power supply is
interrupted.

No. Name Setting Range Default
L1-13 Continuous Electrothermal Operation Selection Oorl 1

Setting 0: Disabled
Setting 1: Enabled
W L1-22: Leakage Current Filter Time Constant 1

Note: 1. Available in drive software versions PRG: 1021 and later.
2. Available only when C6-02 is set to B. To display this parameter, first set C6-02 to B.

Sets the time constant for the filter applied to motor overload detection current or monitor current for constant speed
operation. Leakage current can incorrectly trigger motor overload fault oL 1 or result in incorrect monitor reading. Increase
this setting if erroneous detection occurs or if the monitor display is incorrect.

NOTICE: Setting parameter L1-22 too high may cause the drive to detect motor overload too slowly and burn out the motor. Be sure
to set L1-22 to an appropriate value for the application.

No. Name Setting Range Default
L1-22 Leakage Current Filter Time Constant 1 0.0 to 60.0 s 20.0s

W L1-23: Leakage Current Filter Time Constant 2

Note: 1. Available in drive software versions PRG: 1021 and later.
2. Available only when C6-02 is set to B. To display this parameter, first set C6-02 to B.

Sets the time constant for the filter applied to monitor current during acceleration and deceleration. Leakage current can
result in incorrect monitor reading. Increase this setting if the monitor display is incorrect.

Note: Setting parameter L1-23 too high may cause the current monitor to take too long to read the initial current level. Check the operation
sequence being used if this is a problem.
No. Name Setting Range Default
L1-23 Leakage Current Filter Time Constant 2 0.0 to 60.0 s 1.0s

€ L2: Momentary Power Loss Ride-Thru

B L2-01: Momentary Power Loss Operation Selection

When a momentary power loss occurs (DC bus voltage falls below the level set in L2-05), the drive can be set to
automatically return to the operation it was performing when the power went out based on certain conditions.

No. Name Setting Range Default
L2-01 Momentary Power Loss Operation Selection 0to2 0

Setting 0: Disabled (default)
If power is not restored within 15 ms, a Uv1 fault will result and the drive will stop the motor.

Setting 1: Enabled, Recover Within L2-02

When a momentary power loss occurs, the drive will attempt to restart and perform Speed Search if power is restored
within the period of time set to parameter L2-02. If power is not restored within the time set to L2-02 (i.e. DC bus voltage
level remains below Uvl detection level L2-05), then a Uv1 fault is triggered and the drive output will be shut off.
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Setting 2: Recover as Long as CPU has Power

Drive will try to restart as long as the CPU still has power. This allows for a longer ride-through time than setting L2-01
to 1. A Uvl fault is not triggered. This setting should also be used if the KEB function is utilized.
Note: 1. The amount of time the drive is capable of recovering after a power loss is determined by the capacity of the drive. Drive capacity
determines the upper limit for L2-02.

2. When L2-01 is set to 1 or 2, and a magnetic contactor between motor and drive is used, be sure that the magnetic contactor is kept
close as long as the drive attempts to restart.

3. When L2-01 is set to 1 or 2, “Uv” will flash on the operator while the drive is attempting to recover from a momentary power loss.
A fault signal is not output at this time.

B L2-02: Momentary Power Loss Ride-Thru Time

Set the time in which the power has to return before a Uv fault is tripped. This parameter is valid only if L2-01 = 1.

No. Name Setting Range Default
L2-02 Momentary Power Loss Ride-Thru Time 0.0t025.5s Deteélzrfgfd by

B L2-03: Momentary Power Loss Minimum Baseblock Time

Sets the minimum baseblock time when power is restored following a momentary power loss. This determines the time it
takes for the leftover voltage in the motor to dissipate. Increase this setting if overcurrent or overvoltage occur at the
beginning of Speed Search after a power loss or DC Injection Braking. If L2-03 > L.2-02, then the drive will restart after
the time set to L2-03 has passed from the beginning of the power loss.

No. Name Setting Range Default
L2-03 Momentary Power Loss Minimum Baseblock Time 0.1t05.0s Detegr;_ig:d by

B L2-04: Momentary Power Loss Voltage Recovery Ramp Time

Sets the time constant used to ramp up the voltage during Speed Search. The setting value determines the time for a change
from zero to the maximum voltage.

No. Name Setting Range Default
L2-04 Momentary Power Loss Voltage Recovery Ramp Time 0.0to5.0s Dete(r)gq_l(r)ljd by

B L2-05: Undervoltage Detection Level

Determines the voltage at which a Uv1 fault is triggered or at which the KEB function is activated.

No. Name Setting Range Default
L2-05 <> Undervoltage Detection Level 150t0 210 V 190 V<%

<1> Values are for 200 V class drives and must be doubled for 400 V class drives.

<2> This value is initialized when E1-01 is changed.

This setting rarely needs to be changed.

When setting L.2-05 is lower than the default setting, be sure to install an AC reactor option to the input side of the power
supply to prevent damage to drive circuitry.

B Kinetic Energy Backup (KEB) Function

In case of a power loss, the KEB function can decelerate the motor and use the rotational energy of the machine to backup/
maintain the drive DC bus for a certain period of time. This allows the drive to continue running without interrupting the
output power during a momentary power loss. Once the power is restored, the drive smoothly returns to the same operational
state before the power loss occurred. The KEB function supports two different operation modes.

KEB 1

In this mode the drive decelerates the motor based on the deceleration time set in parameter L.2-06/C1-09 in order to keep
the DC bus voltage level high. When the power supply returns, it uses the time set to L2-07 or the selected acceleration
time to accelerate back to the frequency reference.
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KEB Ride-Thru OFF ON OFF
(H1-00 = 65 or 66)

Output
frequency

L2-06 foL2-07
Figure 5.80 KEB Ride-Thru Timing Diagram for Multiple Drives

Note: If L2-06 is set to 0.0 s, C1-09 is used instead. If L2-07 is set to 0.0 s, the drive reaccelerates using the selected acceleration time.

Use this method with setting parameters L2-06 and L.2-07 if multiple drives must decelerate but still keep the speed ratio
between the drives constant during power loss. In this case, a braking resistor is required in order to avoid overvoltage
trips.

KEB 2

In this mode the drive decelerates the motor by calculating the energy of the rotating system. The deceleration rate is
continuously adjusted so that the DC bus voltage meets the level set in parameter L2-11. The rotational energy is estimated
using the parameters .3-24 and L3-25. When the power supply returns, the drive accelerates back to the frequency reference
using the selected acceleration time.

Activation and Deactivation of the KEB Function

The KEB function requires parameter L2-01 to be set to 1 or 2 and a digital input has to be configured for the KEB 1
(H1-O0 = 65/66) or KEB 2 (H1-OO = 7A/7B) command. The input has to be enabled during KEB. Refer to Setting
65/66: KEB Ride-Thru 1 (N.C.)/2 (N.O.) on page 184 and Refer to Setting 74/7B: KEB Ride-Thru 2 (N.C./N.O.) on
page 185 for details on setting the KEB input commands.

The KEB function is automatically activated when one of the conditions below becomes true.

» The DC bus voltage falls below the level set in parameter L2-05. The KEB input has to be set within 50 ms after the
KEB function was activated, or the drive will assume the power supply has returned and attempt to restart.

* The input programmed for KEB 1 or 2 is activated. This input should be triggered by an external undervoltage detection
relay.

The KEB function ends when one of the conditions below become true.

* The KEB input was released or

* The function was activated by DC bus voltage detection and no KEB input was set within 50 ms after the KEB activation.
Figure 5.81 shows a wiring example for triggering the KEB function at power loss using digital input S6.

Braking
Resistor

Parameter Details

L1

L2

L3 I

UV Detection
Relay

© S6 - KEB command 1 or 2

Q@ S1 - Start command

Figure 5.81 KEB Function Wiring Example

Note: Make sure the Run command is not switched off when momentary power loss occurs. If the Run command is shut off, the drive will
not accelerate back to speed when the power is restored.

KEB Related Adjustment Parameters
The KEB 1 functions can be adjusted using the following parameters:
» L2-05, Undervoltage Detection Level
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* 1.2-06 or C1-09, KEB Deceleration Time or Fast-stop Time

» L2-07, KEB Acceleration Time

» 1.2-08, Frequency Gain at KEB Start

Use the following parameters when adjusting the KEB 2 function:
» L.2-05, Undervoltage Detection Level

» 1.2-08, Frequency Gain at KEB Start

» L2-11, Desired DC Bus Voltage during KEB

» L3-20, Main Circuit DC Voltage Adjustment Gain

Sets the proportional gain for controlling the DC bus voltage and keeping it at the desired level during KEB 2 operation.
» L.3-21, Accel/Decel Rate Calculation Gain

Sets the gain used to calculate the acceleration or deceleration rate when KEB 2 is active.
» L.3-24, Motor Acceleration Time

This value is used to estimate the regenerative power fed back from the mechanics to the drive DC bus during KEB 2.
» L.3-25, Load Inertia Ratio

This value is used to estimate the regenerative power fed back from the mechanics to the drive DC bus during KEB 2.

B L2-06: KEB Deceleration Time (KEB 1 only)

Sets the time to decelerate from the frequency reference when the KEB command was input down to zero speed. It can be
used to decelerate different drives down to zero in the same time and thereby keep a constant speed ratio.

When L2-06 is set to 0.0 s, the time set in parameter C1-09 (set for deceleration from maximum frequency to zero) is used
for the deceleration.

No. Name Setting Range Default
L2-06 KEB Deceleration Time 0.0 t0 200.0 s 0.0s

B L2-07: KEB Acceleration Time (KEB 1 only)

Sets the time to reaccelerate from the speed when KEB was deactivated to the frequency reference. It can be used to
accelerate different drives up to their frequency reference in the same time and thereby keep a constant speed ratio.

When set to 0, the drive will accelerate back up to speed according to parameters C1-01 through C1-08 (set for acceleration
from zero to maximum frequency).

No. Name Setting Range Default
L2-07 KEB Acceleration Time 0.0to25.5s 0.0s

B L2-08: Frequency Gain at KEB Start (KEB 1 only)

When KEB 1 is activated, the output frequency is reduced in a single step in order to quickly get the motor into a regenerative
state. The amount of this frequency reduction can be calculated using the following formula:

Amount of reduction = Slip frequency prior to KEB x (L2-08/100) x 2

No. Name Setting Range Default
L2-08 Minimum Frequency Gain at KEB Start 0 to 300% 100%

B L2-11: Desired DC Bus Voltage during KEB (KEB 2 only)
Sets the desired voltage in the DC bus during KEB 2 operation.

No. Name Setting Range Default
L2-11 Desired DC Bus Voltage during KEB 150 to 400 V <1~ E1-01 x 1.22

<1> Values are for 200 V class drives and must be doubled for 400 V class drives.

& L3: Stall Prevention

When the load is too high or acceleration and deceleration times are too short, the motor may be unable to keep up with
the frequency reference, resulting in excessive slip. This “stalling” makes it impossible to decelerate or accelerate. The
drive can prevent the motor from stalling and still reach the desired speed without the user needing to change the
acceleration or deceleration time settings. The Stall Prevention function can be set separately for acceleration, operating
at constant speeds, and deceleration.
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B L3-01: Stall Prevention Selection during Acceleration

Stall Prevention during acceleration is used when the motor loses speed during acceleration due to a relatively large load.
It prevents overcurrent and motor overload (oL 1) from occurring.

This parameter sets the Stall Prevention method for acceleration.

No.

Name

Setting Range

Default

L3-01

Stall Prevention Selection during Acceleration

0to2 <I>

1

<1> Setting 2 is not available for PM OLV.

Setting 0: Disabled

No Stall Prevention is provided. If the acceleration time setting is too short, the drive may not be able to accelerate within

the set time and the motor may stall.

Setting 1: Enabled

Enables Stall Prevention during acceleration. The operation depends on the selected control mode.

* V/f or Open Loop Vector Control:

When the output current exceeds 85% of the level set in parameter 1.3-02, the acceleration rate is reduced. The
acceleration is stopped when the current exceeds L3-02. Acceleration continues when the current falls below L3-02.

The Stall Prevention level is automatically reduced in the field weakening area. Refer to L3-03: Stall Prevention Limit
During Acceleration on page 212.

Output current

L3-02

Stall Prevention Level
During Acceleration

L3-02
-15%

AN

Time

Output frequency

A

e

Controls the output frequency
to prevent the motor from stalling

X

/

Time

Figure 5.82 Stall Prevention During Acceleration for Induction Motors

* Open Loop Vector Control for PM:

Acceleration is stopped when the output current reaches the level set in parameter L3-02, and after 100 ms the drive
decelerates using the deceleration time set in parameter L3-22 (Refer to L3-22: Deceleration Time at Stall Prevention

During Acceleration on page 212). When the current falls below 85% of L3-02, deceleration is stopped. The drive will

attempt to reaccelerate again after 100 ms.
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Output current
L0z T 15 % of L3-02
Time o
Output frequency
— 100ms

100 ms P

» R Time
! Deceleration
using L3-22

Figure 5.83 Stall Prevention During Acceleration for Permanent Magnet Motors

Setting 2: Intelligent Stall Prevention

When L3-01 =2, the drive will disregard the selected acceleration time and try to accelerate in the minimum time. The
acceleration rate is adjusted so that the current does not exceed the value set in parameter L3-02.

B L3-02: Stall Prevention Level During Acceleration

Sets the output current level at which the Stall Prevention during acceleration is activated.

No. Name Setting Range Default
L3-02 Stall Prevention Level during Acceleration 0 to 150% <1~ <I>

<1> The upper limit and default value is determined by the duty rating and the carrier frequency derating selection (C6-01 and L8-38 respectively).

* If stalling occurs with L3-02 set to its default value when using a motor that is relatively small compared to the drive,
try lowering L3-02.

* When operating the motor in the constant power range, also set parameter L3-03.
W L3-03: Stall Prevention Limit During Acceleration

The Stall Prevention level is automatically reduced when the motor is operated in the constant power range. L3-03 sets
the lower limit for this reduction as a percentage of the drive rated current.

No. Name Setting Range Default
L3-03 Stall Prevention Limit during Acceleration 0 to 100% 50%
Stall Prevention level during Acceleration
L3-02
L3-03
Output frequency

E1-06
Base frequency

Figure 5.84 Stall Prevention Level and Limit During Acceleration

B L3-22: Deceleration Time at Stall Prevention During Acceleration

Sets the brief deceleration time used when stalling occurs while accelerating a PM motor. When set to 0, this function is
disabled and the drive will decelerate at the selected deceleration time when stalling occurs.

The function is effective only in Open Loop Vector Control for PM motors and if parameter L3-01 is set to 1.

No. Name Setting Range Default
L3-22 Deceleration Time at Stall Prevention During Acceleration 0 to 6000.0 s 0.0s
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B L3-04: Stall Prevention Selection during Deceleration

Stall Prevention during deceleration can control the deceleration based on the DC bus voltage and prevent an overvoltage
fault caused by high inertia or rapid deceleration.

Selects the Stall Prevention method during deceleration.

No.

Name

Setting Range Default

L3-04 Stall Prevention Selection During Deceleration Selection 0to4; 7> <% 1

<1> Settings 3 and 4 are not available in OLV/PM control mode.
<2> Setting 7 is available in drive software versions PRG: 1020 and later.

Setting 0: Disabled

When this setting is used, the drive decelerates according to the set deceleration time. With high inertia loads or rapid
deceleration, an overvoltage (ov) fault may occur. In this case use braking options or switch to another L3-04 selection.

Note: Use this setting or set L3-04 to 3 whenever a Dynamic Braking Resistor or another braking option is used.

Setting 1: General Purpose Stall Prevention

With this setting the drive tries to decelerate in the set deceleration time. When the DC bus voltage exceeds the Stall

Prevention level, the drive pauses deceleration. Deceleration continues as soon as the DC bus voltage drops below that

level. Stall Prevention may be triggered repeatedly to avoid an overvoltage fault. The DC bus voltage level for Stall

Prevention depends on the input voltage setting E1-01.

Drive Input Voltage Stall Prevention Level during Deceleration
200 V Class Vde =380V
E1-01 =400 V Vdc =760 V
400 V Class
E1-01 <400 V Vdc =660 V
Note: 1. This setting should not be used in combination with a Dynamic Braking Resistor or other braking options. If Stall Prevention during

deceleration is enabled, it will be triggered before the braking resistor option can operate.

2. This method may lengthen the total deceleration time compared to the set value. If this is not appropriate for the application consider
using a braking option.

Figure 5.85 illustrates the function of Stall Prevention during deceleration.

Output Frequency

Deceleration characteristics
/ when Stall Prevention was
triggered during deceleration

specified deceleration time

Time

Figure 5.85 Stall Prevention During Deceleration

Setting 2: Intelligent Stall Prevention

With this setting the drive adjusts the deceleration rate so that the DC bus voltage is kept at the level set in parameter

L3-17. This way the shortest possible deceleration time is achieved while the motor is protected from stalling. The
deceleration time that has been selected is disregarded, but the achievable deceleration time cannot be smaller than 1/10

of the set deceleration time.

This function uses the following parameters for adjusting the deceleration rate:

* DC bus voltage gain [.3-20

* Deceleration rate calculations gain L3-21
* Inertia calculations for motor acceleration time 1.3-24

» Load inertia ratio L3-25

Refer to these parameter descriptions for details.

Note: As the deceleration time is not constant, Intelligent Stall Prevention should not be used in applications where stopping accuracy is a
concern. Use braking options instead.

Setting 3: Stall Prevention with Braking Option

Enables the Stall Prevention function while using a braking resistor. Use this setting if overvoltage occurs with L3-04
disabled when using a braking resistor. This makes it possible to reduce the deceleration time.
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Setting 4: Overexcitation Deceleration

Enables overexcitation deceleration. Overexcitation Deceleration (increasing the motor flux) shortens the deceleration
time compared to deceleration with no Stall Prevention (L3-04 = 0). Repetitive or long overexcitation deceleration can
result in motor overheat. In such situations, either shorten the deceleration time setting or use a braking resistor option.

Use parameters n3-13 and n3-23 for fine-tuning this function.

Note: Because the allowable flux level for overexcitation varies based on the flux saturation characteristics of the motor, set the proper
overexcitation level by adjusting the excitation gain in parameter n3-13. Motor characteristics and inertia of the machine influence the
deceleration time during overexcitation deceleration.

Setting 7: Overexcitation Deceleration 3

Provides faster deceleration than normal Overexcitation Deceleration (L3-04 = 4) by increasing the amount of
overexcitation current applied to the motor.

Note: When operation permits, use normal Overexcitation Deceleration (L3-04 = 4).
B L3-05: Stall Prevention Selection During Run

Stall Prevention During Run can prevent a motor from stalling by automatically reducing the speed when a transient
overload occurs while the motor is running at constant speed.

This parameter selects the Stall Prevention During Run method.

No. Name Setting Range Default
L3-05 Stall Prevention Selection During Run 0to2 1
Note: 1. This function is not available in Open Loop Vector Control. Use the torque limit function instead.

2. When output frequency is 6 Hz or less, Stall Prevention During Run is disabled regardless of the setting in L3-05/06.
Setting 0: Disabled
Drive runs at the set frequency reference. A heavy load may cause the motor to stall and trip the drive with an oC or oL
fault.
Setting 1: Decelerate Using C1-02

If the current exceeds the Stall Prevention level set in parameter L3-06, the drive decelerates at Decel Time 1 (C1-02).
Once the current level drops below the value of L3-06 minus 2% for 100 ms it accelerates back to the frequency reference
at the active acceleration time.

Setting 2: Decelerate Using C1-04
Same as setting 1 except the drive decelerates at decel time 2 (C1-04).
W L3-06: Stall Prevention Level During Run

Sets the current level for Stall Prevention During Run. Depending on the setting of parameter L3-23 the level is
automatically reduced in the constant power range (speed beyond base speed).

No. Name Setting Range Default
L3-06 Stall Prevention Level During Run 30 to 150 <> <>

<1> The upper limit and default value for this setting are determined by C6-01, Drive Duty Selection, and L8-38, Carrier Frequency Reduction
Selection.

B L3-23: Automatic Stall Prevention Level Reduction

This function reduces the Stall Prevention during run level in the constant power range.

No. Name Setting Range Default
L3-23 Automatic Reduction F ul(llctipn Selection for Stall Prevention 0orl 0
uring Run

Setting 0: Disabled
The level set in L3-06 is used throughout the entire speed range.

Setting 1: Enabled
The Stall Prevention level during run is reduced in the constant power range. The lower limit will be 40% of L3-06.

B Overvoltage Suppression Function

This function suppresses overvoltage faults by slightly increasing the output frequency when the DC bus voltage rises. It
can be used to drive loads with cyclic regenerative operation, such as punch presses or other applications that involve
repetitive crank movements.

The output frequency is adjusted during ov suppression so that the DC bus voltage does not exceed the level set in parameter
L3-17. In addition to the parameters explained below, ov suppression also uses these settings for frequency adjustment:
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* DC bus voltage gain L3-20
* Deceleration rate calculations gain L3-21
* Inertia calculations for motor acceleration time L.3-24

* Load inertia ratio L.3-25

Note: 1. The motor speed will exceed the frequency reference when overvoltage suppression is triggered. Consequently, overvoltage
suppression is not appropriate in applications that require a perfect match between the frequency reference and the actual motor
speed.

2. Disable overvoltage suppression when using a braking resistor.

w

Overvoltage may still occur if there is a sudden increase to a regenerative load.

4. This function is enabled only when operating just below the maximum frequency. Overvoltage suppression does not increase the
output frequency beyond the maximum frequency. If this is required by the application increase the maximum frequency and change
the base frequency setting.

B L3-11: Overvoltage Suppression Function Selection

Enables or disables the overvoltage suppression function.

No. Name Setting Range Default
L3-11 ov Suppression Function Selection Oorl 0

Setting 0: Disabled

The output frequency is not adjusted. A regenerative load may trip the drive with an overvoltage fault. Use this setting if
braking options are installed.

Setting 1: Enabled

When the DC bus voltage rises due to regenerative load, an overvoltage fault is prevented by increasing the output
frequency.

B L3-17: Target DC Bus Voltage for Overvoltage Suppression and Stall Prevention

Sets the target DC bus voltage target level used by the overvoltage suppression function (L3-11 = 1) and Intelligent Stall
Prevention during deceleration (L3-04 = 2).

No. Name Setting Range Default
Target DC Bus Voltage for Overvoltage Suppression, and <1> <> <2>
=17 Intelligent Stall Prevention During Deceleration 150 to 400 370V

<1> Values are for 200 V class drives and must be doubled for 400 V class drives.

<2> This value is initialized when E1-01 is changed.

Bl L3-20: DC Bus Voltage Adjustment Gain

Determines the proportional gain used by overvoltage suppression (L3-11 = 1), Kinetic Energy Backup 2, and Intelligent
Stall Prevention during deceleration (L3-04 = 2) in order to control the DC bus voltage.

No. Name Setting Range Default
L3-20 DC Bus Voltage Adjustment Gain 0.00 to 5.00 1.00

Adjustment for KEB 2 and Intelligent Stall Prevention During Deceleration

* Increase this setting slowly in steps of 0.1 if overvoltage (ov) or undervoltage (Uv1) occurs at the beginning of
deceleration while KEB Ride-Thru 2 is enabled or Intelligent Stall Prevention during deceleration is activated.

« If this setting is too high, then a fair amount of speed or torque ripple can result.

Adjustment for Overvoltage Suppression

* Increase this setting slowly in steps of 0.1 if overvoltage suppression is enabled (L3-11 = 1) and a sudden increase in a
regenerative load results in an overvoltage (ov) fault.

+ If this setting is too high, excessive speed or torque ripple can result.

B L3-21: Accel/Decel Rate Calculation Gain

Determines the proportional gain used by overvoltage suppression (L3-11 = 1), Kinetic Energy Backup 2, and Intelligent
Stall Prevention during deceleration (L3-04 = 2) in order to calculate acceleration and deceleration rates.

No. Name Setting Range Default
L3-21 Accel/Decel Rate Calculation Gain 0.00 to 200.00 1.00 <>

<1> This value is reset to its default value when the control mode is changed (A1-02). The value shown here is for Open Loop Vector Control.

Adjustment for KEB 2 and Intelligent Stall Prevention During Deceleration

* Reduce the setting in steps of 0.05 if there is a fairly large speed or current ripple during KEB Ride-Thru 2 or when
using Intelligent Stall Prevention during deceleration.
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» Small reductions in the acceleration gain can also help solve problems with overvoltage and overcurrent.

* Decreasing this setting too much can result in a slow DC bus voltage control response and may also lengthen deceleration
times beyond optimal levels.

Adjustment for Overvoltage Suppression

* Increase this setting in steps of 0.1 if overvoltage occurs as a result of a regenerative load when overvoltage suppression
is enabled (L3-11 =1).

* If there is a fairly large speed ripple when overvoltage suppression is enabled, then decrease L3-21 in steps of 0.05.
B L3-24: Motor Acceleration Time for Inertia Calculations

Sets the time it takes to accelerate the motor from stop to the maximum speed at motor rated torque. This parameter should
be set when using KEB Ride-Thru 2, Intelligent Stall Prevention during deceleration (L2-04 = 2), or the overvoltage
suppression function (L3-11 =1).

No. Name Setting Range Default
L3-24 Motor Acceleration Time for Inertia Calculations 0.001 to 10.000 Determmedé) 53]_8 12-9;‘; E2-11, and

<I> Parameter L3-24 is defaulted for a Yaskawa standard 4-pole motor. During Auto-Tuning, L3-24 will be initialized to a Yaskawa standard 4-
pole motor if parameter E2-11 is changed. This value also changes based on the motor code set to E5-01 when using the Open Loop Vector
Control Mode for PM motors.

Calculations are made as follows:

2-70-J [kgm?] * N 4eq[r/min]
60 * Trated[Nm]

L3-24 =

The rated torque can be calculated as follows:

60 - Py lkW] - 10°
2T - N, [r/min]

Trated[Nm] =

B L3-25: Load Inertia Ratio

Determines the ratio between the rotor inertia and the load. Set this parameter when using KEB Ride-Thru 2, Intelligent
Stall Prevention during deceleration (L3-04 = 2), or the overvoltage suppression function (L3-11 = 1).

No. Name Setting Range Default
L3-25 Load Inertia Ratio 0.0 to 1000.0 1.0

When set incorrectly, a fairly large current ripple can result during KEB Ride-Thru 2 and overvoltage suppression (L3-11
= 1) or other faults such as ov, Uv1, and oC may occur.

Parameter L3-25 can be calculated by:

Machine Inertia

L3-25 = Motor Inertia

€ L4: Speed Agree/Frequency Reference Loss Detection

These parameters set up the speed agree and speed detection functions which can be assigned to the multi-function output
terminals.

B L4-01/02: Speed Agreement Detection Level and Detection Width

Parameter L4-01 sets the detection level for the digital output functions “Speed Agree 17, “User Set Speed Agree 17,
“Frequency Detection 17, and “Frequency Detection 2”.

Parameter L4-02 sets the hysteresis level for these functions.

No. Name Setting Range Default
L4-01 Speed Agreement Detection Level 0.0 to 400.0 Hz 0.0 Hz
L4-02 Speed Agreement Detection Width 0.0 t0o 20.0 Hz 2.0Hz

Refer to H2-01 to H2-03: Terminal MA/MB/MC, P1/PC and P2/PC Function Selection on page 186, Settings 2, 3, 4,
and 5.

B L4-03/04: Speed Agreement Detection Level and Detection Width (+/-)

Parameter L4-03 sets the detection level for the digital output functions “Speed Agree 27, “User Set Speed Agree 27,
“Frequency Detection 3”, and “Frequency Detection 4”.
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Parameter L4-04 sets the hysteresis level for these functions.

No. Name Setting Range Default
L4-03 Speed Agreement Detection Level (+/-) 0.0 to 400.0 Hz 0.0 Hz
L4-04 Speed Agreement Detection Width (+/-) 0.0 t0 20.0 Hz 2.0Hz

Refer to H2-01 to H2-03: Terminal MA/MB/MC, P1/PC and P2/PC Function Selection on page 186, Settings 13, 14,

15, and 16.

B L4-05: Frequency Reference Loss Detection Selection

The drive can detect a loss of an analog frequency reference from input A1 or A2. Reference loss is detected when the
frequency reference value reduces for 90% within 400 ms.

10%

Analog A | 108%
frequency \ 80%
reference \

e —
400ms

Loss of
Reference OFF ON

output

time

Figure 5.86 Loss of Reference Function

To have a fault output trigger when frequency reference loss occurs, set H2-01, H2-02, or H2-03 to “C”. Refer to Setting
C: Frequency Reference Loss on page 190 for details on setting the output function.

Parameter L4-05 selects the operation when a frequency reference loss is detected.

No.

Name

Setting Range

Default

L4-05

Frequency Reference Loss Detection Selection

Oorl

0

Setting 0: Stop

The drive will stop the motor.

Setting 1: Continue Operation with Reduced Frequency Reference

The drive will continue operation at the frequency reference value set in parameter L4-06. When the external frequency
reference value is restored, the operation is continued with the frequency reference.

B L4-06: Frequency Reference at Reference Loss

Sets the frequency reference level the drive runs with when L4-05 = 1 and a reference loss was detected. The value is set

as a percentage of the frequency reference before the loss was detected.

No. Name Setting Range Default
L4-06 Frequency Reference at Reference Loss 0.0 to 100.0% 80.0%
B L4-07: Speed Agreement Detection Selection
Determines when frequency detection is active using parameters L4-01 through L4-04.
No. Name Setting Range Default
L4-07 Speed Agreement Detection Selection 0,1 0
Setting 0: No Detection During Baseblock
Setting 1: Detection Always Enabled
B L4-08: Speed Agreement Detection Conditions
Note: Parameter available in drive software versions PRG: 1016 and later.
Determines whether soft-starter output or estimated motor speed constitutes a speed agreement situation.
No. Name Setting Range Default
L4-08 Speed Agreement Detection Conditions 0,1 0
Setting 0: Match Speed with the Soft-Starter Output
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Setting 1: Match Frequency Reference and Motor Speed

Note: In V/f control the drive ignores the value set to L4-08 and refers to the soft-starter output to determine whether a speed agreement
situation has been reached.

The following functions are influenced by the speed agree condition:
* Overtorque alarms oL.3 and oL.4 when parameters L6-01 or L6-04 are setto 1, 3, 5, or 7.

* DriveWorksEZ functions that use speed agree output
* The Up 2/Down 2 functions

» Multi-Function Digital Output Settings

Setting Value

Function

2 Frequency (Speed) Agree 1

3 User-set Frequency (Speed) Agree 1
4 Frequency (FOUT) Detection 1

5 Frequency (FOUT) Detection 2
13 Frequency (Speed) Agree 2

14 User-set Frequency (Speed) Agree 2
15 Frequency (FOUT) Detection 3
16 Frequency (FOUT) Detection 4

* MEMOBUS/Modbus Monitor Data

Register No. Description
Drive Status 2
Bit2 Speed Agree, 1: During Agree
002CH Bit 3 User-set Speed Agree, 1: During Agree
Bit4 Frequency Detection 1, 1: Output Frequency < L4-01
Bit5 Frequency Detection 2, 1: Output Frequency > L4-01
Drive Status (U1-12)
004BH - .
Bit 4 | 1: During Speed Agree
» U: Monitor
No. Name Description
Ul-12 Drive Status The fifth digit from the right side: During Speed Agree

B Notes on Controlling the Brake for the Hoist Application

The frequency detection function is used for controlling the brake.

When an external Baseblock command is present while a Run command is active, the frequency reference will be kept as
long as the Run command is active. To avoid improper brake operation make sure that frequency detection is set so that

the brake does not open during Baseblock (L4-07 = “0”, default).

Brake Open/Close Brake Activation Level
Function Parameter Signal Parameter
Frequency
Detection L4-07=0 Frequency Detection Level L4-01 =2.0to 3.0 Hz </~
Conditions
]géig(l;ﬁgg};_ H2-01=5 Frequency Detection Width 2.0 Hz (fixed)

<1> If'the load slips during stop, make it greater than E1-09 or 2.0 Hz until the load no longer slips.

L4-01 d
Output

Frequency

Frequency
Detection 2

N\ 2.0 Hz (fixed)
—>Time

ON

OFF

Figure 5.87 Frequency Detection 2

The braking sequence should be designed as follows:
» A normally open signal (N.O.) should be used to control the brake so that it is released when terminal MA-MC closes.
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* An external circuit should be added to ensure the brake is fully applied in case of a fault or emergency condition.

* An additional external circuit should also be added to ensure the brake releases properly when an Up/Down Command
is entered.

When changing the speed using an analog signal, make sure that the source of the frequency reference is assigned to the
control circuit terminals (b1-01 = 1).

A sequence to open and close the holding brake appears in the diagram below.

S1-5C  UP —OFF 1 on

b6-02

41-03 d1-01 (Enabled when b1-01 = 0)
Output frequency _ ) N
0 ./IL4-01,P6-01 N 2401
Output
MA-MC

\ o —> Time
DC Injection braking

Frequency Detection 2 on | oFF

(H2-01=5)
Holding brake '
Closed \_Open Closed

Figure 5.88 Holding Brake Time Chart

& L5: Fault Restart

The drive can be set up to perform a self-diagnostic check and resume the operation after a fault has occurred. If the self-
check is successful and the cause of the fault has disappeared, the drive restarts by performing Speed Search (Refer to
b3: Speed Search on page 123 for details).

The drive can attempt to restart itself following the faults listed below.

Table 5.30 Restart Faults
Setting Function Setting Function
GF (Ground Fault)

ov (DC Bus Overvoltage)

LI (Output Open Phase) PF (Input Phase Loss)

oC (Overcurrent) rH (Braking Resistor Fault)
oHl1 (Drive Overheat) T (Braking Transistor Fault)
oL1 (Motor Overload) STo (Step Out Detection)

oL2 (Drive Overload) Uvl (DC Bus Undervoltage) <>

olL3 (Overtorque 1)
oL4 (Overtorque 2)

<1> When L2-01 is set to 1 or 2 (continue operation during momentary power loss)
Use parameters L5-01 to L5-05 to set up automatic fault restart.

To output a signal during fault restart, set H2-01, H2-02, or H2-03 to 1E.
Do not use the fault restart function in hoist applications.

B L5-01: Number of Auto Restart Attempts

Sets the number of times that the drive may attempt to restart itself.

No. Name Setting Range Default
L5-01 Number of Auto Restarts 0to 10 0

The method of incrementing the restart counter is determined by the setting of parameter L5-05. When the counter reaches
the number set in L5-01 the operation stops and the fault has to be reset manually after correcting the cause.

The restart counter is incremented at each restart attempt, regardless of whether the attempt was successful. When the
counter reaches the number set in L5-01 the operation stops and the fault has to be reset manually after correcting the
cause.

The number of fault restarts is reset back to zero when:

* The drive operates normally for ten minutes following a fault restart.
* A fault is cleared manually after protective functions are triggered.

* The power supply is cycled.
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Bl L5-02: Auto Restart Fault Output Operation Selection
Selects if the fault output (H2-01/02/03 = E) is set when the drive attempts to restart.

No. Name Setting Range Default
L5-02 Auto Restart Fault Output Operation Selection Oorl 0

Setting 0: No Fault Output
Setting 1: Fault Output is Set

B L5-04: Fault Reset Interval Time

Determines the amount of time to wait between attempts to restart the drive when parameter L5-05 is set to 1.

No. Name Setting Range Default
L5-04 Fault Reset Interval Time 0.5t0 600.0 s 10.0 s

B L5-05: Fault Reset Operation Selection

No. Name Setting Range Default
L5-05 Fault Reset Operation Selection Oorl 0

Setting 0: Count Successful Restarts
The drive will continuously attempt to restart. If a restart trial is successful, the restart counter is increased. This operation

is repeated each time a fault occurs until the counter reaches the value set in L5-01.

Setting 1: Count Restart Attempts

The drive will try to restart using the time interval set in parameter L5-04. Each attempt is counted, whether it was successful
or not.

€ L6: Torque Detection

The drive provides two independent torque detection functions that trigger an alarm or fault signal when the load is too
heavy (oL), or suddenly drops (UL). They are set up using the L6-0000 parameters. To indicate the underload or overload
condition to an external device, digital outputs should be programmed as shown below.

H2-01 /02/03 Setting Description
B Torque detection 1, N.O. (output close when over-/underload is detected)
17 Torque detection 1, N.C. (output opens when over-/underload is detected)
18 Torque detection 2, N.O. (output close when over-/underload is detected)
19 Torque detection 2, N.C. (output opens when over-/underload is detected)

Figure 5.89 and Figure 5.90 show the function of overtorque and undertorque detection.

Motor current / torque

10 % hysteresis 10 % hysteresis
L6-02/05 4 \
A T A
L6-03/06 16-03/06
Torque detection 1 (NO) IS AN
Torque detec::rtion 2 (NO) ON ON

Figure 5.89 Overtorque Detection Operation
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Motor current / torque 10 % hysteresis
) \1! ,,,,,,,,,,,,, /
L6-02
6-02/05 ] i
L6-03/06 L6-03/06
Torque detection 1 (NO) > >
or —|

Torque detection 2 (NO) : ON : ON

Figure 5.90 Undertorque Detection Operation

Note: 1. The torque detection function uses a hysteresis of 10% of the drive rated output current/motor rated torque.
2. In V/f Control and Open Loop Vector Control for PM, the level is set as a percentage of the drive rated output current. In Open
Loop Vector, it is set as a percentage of the motor rated torque.

Note: When overtorque occurs in the application, the drive may stop due to overcurrent (oC) or overload (oL1). To prevent this, an overload
situation should be indicated to the controller before oC or oL.1 occur in the drive. Use the torque detection for this purpose. Use
undertorque detection to discover application problems like a torn belt, a pump shutting off, or other similar trouble.

B L6-01/L6-04: Torque Detection Selection 1/2

The torque detection function is triggered when the current/torque exceeds the levels set in parameter L6-02/L6-05 for
longer than the time set in L6-03L6-/06. The parameters L6-01/L6-04 select the detection condition and the operation at
detection.

No. Name Setting Range Default
L6-01/ L6-04 Torque Detection Selection 1/2 0to8 0

Setting 0: Disabled

Setting 1: oL3/0L4 at Speed Agree - Alarm

Overtorque detection is active only when the output speed is equal to the frequency reference, i.e., no detection during
acceleration and deceleration. The operation continues after detection and an 0L.3/0L.4 alarm is triggered.

Setting 2: oL3/oL4 at Run - Alarm

Overtorque detection works whenever a Run command is active. The operation continues after detection and an oL.3/0L4
alarm is triggered.

Setting 3: oL3/oL4 at Speed Agree - Fault

Overtorque detection is active only when the output speed is equal to the frequency reference, i.e., no detection during
acceleration and deceleration. The operation is stopped and an oL.3/0L4 fault is triggered.

Setting 4: oL3/oL4 at Run - Fault
Overtorque detection works whenever a Run command is active. The operation is stopped and an 0L.3/0L.4 fault is triggered.

Setting 5: UL3/UL4 at Speed Agree - Alarm

Undertorque detection is active only when the output speed is equal to the frequency reference, i.e., no detection during
acceleration and deceleration. The operation continues after detection and a UL3/UL4 alarm is triggered.

Setting 6: oL5/UL5 at Run - Alarm

Undertorque detection works whenever a Run command is active. The operation continues after detection and an oL5/
ULS alarm is triggered.

Setting 7: UL5 at Speed Agree - Fault

Undertorque detection is active only when the output speed is equal to the frequency reference, i.e., no detection during
acceleration and deceleration. The operation is stopped and a ULS5 fault is triggered.

Setting 8: oL3/oL4 at Run - Fault

Undertorque detection works whenever a Run command is active. The operation is stopped and an oL.3/0L4 fault is
triggered.

B L6-02/L6-05: Torque Detection Level 1/2

These parameters the detection levels for the torque detection functions 1 and 2.
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No. Name Setting Range Default
L6-02 Torque Detection Level 1 0 to 300% 150%
L6-05 Torque Detection Level 2 0 to 300% 150%
Note: 1. The torque detection level 1 (L6-02) can also be supplied by an analog input set to H3-02/10 = 7. In this case the analog value has

priority and the setting L6-02 is disregarded. Torque detection level 2 (L6-05) cannot be set by an analog input.

2. The detection levels for overtorque and undertorque are set as a percentage of the drive rated current when using V/f Control or
Open Loop Vector Control. When using Closed Loop Vector Control, the drive sets torque detection as a percentage of the motor
rated current.

B L6-03/L6-06: Torque Detection Time 1/2

These parameters set the time that the levels set in L6-02/05 have to be exceeded before an alarm/fault is triggered.

No. Name Setting Range Default
L6-03 Torque Detection Time 1 0.0t0 10.0s 0.1s
L6-06 Torque Detection Time 2 0.0t0 10.0 s 0.1s

B Mechanical Weakening Detection

This function can be used to detect mechanical weakening of a machine that leads to overtorque or undertorque situations
after a certain machine operation time has elapsed.

The function is activated in the drive when the cumulative operation counter U4-01 exceeds the time set in parameter
L6-11. Mechanical weakening detection uses the torque detection 1 settings (L6-01/02/03) and triggers an oL5 fault when
overtorque or undertorque occurs in the speed range determined by parameter L6-08/09. The oL5 operation is set by
parameter L6-08.

To output a signal for mechanical weakening detection, set H2-01, H2-02, or H2-03 to 22.
B L6-08: Mechanical Weakening Detection Operation

Decides which speed range the function is active and sets the mechanical weakening detection operation.

No. Name Setting Range Default
L6-08 Mechanical Weakening Detection 0to8 0

Setting 0: Disabled

Setting 1: Continue Running if the Speed is Greater than L6-09 (signed) - Alarm
Detection when the speed is above L6-09 (signed). Upon detection the operation is continued but an oL5 alarm is output.

Setting 2: Continue Running if the Speed is Greater than L6-09 - Alarm
Detection when the speed is above L6-09 (unsigned). Upon detection the operation is continued but an oL5 alarm is output.

Setting 3: Stop when Motor Speed is Greater than L6-09 (signed)
Detection when the speed is above L6-09 (signed). Upon detection the operation is stopped and an oL5 fault is output.

Setting 4: Stop when Motor Speed is Greater than L6-09
Detection when the speed is above L6-09 (unsigned). Upon detection the operation is stopped and an fault is output.

Setting 5: Continue Running if the Speed is less than L6-09 (signed) - Alarm
Detection when the speed is below L6-09 (signed). Upon detection the operation is continued but an oL5 alarm is output.

Setting 6: Continue Running if the Speed is less than L6-09 - Alarm
Detection when the speed is below L6-09 (unsigned). Upon detection the operation is continued but an oL5 alarm is output.

Setting 7: Stop when Motor Speed is less than L6-09 (signed)
Detection when the speed is below L6-09 (signed). Upon detection the operation is stopped and an oL5 fault is output.

Setting 8: Stop when Motor Speed is less than L6-09
Detection when the speed is below L6-09 (unsigned). Upon detection the operation is stopped and an oL5 fault is output.

B L6-09: Mechanical Weakening Detection Speed Level

Sets the speed level that defines the speed range for mechanical weakening detection.

No. Name Setting Range Default
L6-09 Mechanical Weakening Detection Speed Level -110.0 to 110.0% 110%

The value is set as a percentage of the maximum frequency. If L6-08 is set for unsigned speed detection (L6-08 =2, 4, 6,
8) then the absolute value of L6-09 is used, i.e., negative settings will be treated as positive.
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B L6-10: Mechanical Weakening Detection Time

Sets the time permitted for the situation selected in parameter L6-08 to arise before mechanical weakening is detected.

No. Name Setting Range Default
L6-10 Mechanical Weakening Detection Time 0.0t0 10.0 s 0.1s

B L6-11: Mechanical Weakening Detection Start Time

Sets the drives cumulative operation time at which mechanical weakening detection is activated. If U4-01 reaches the
L6-11 value, the function is activated.

No. Name Setting Range Default
L6-11 Mechanical Weakening Detection Start Time 0to 65535 h 0h

€ L7: Torque Limit

The torque limit function can be used to limit the torque in each of the four quadrants individually and thereby protect the
machinery. It can be used in the Open Loop Vector Control mode. A digital output programmed for “During Torque Limit”
(H2-01/02/03 = 30) can be switched when the drive is operating at the torque limit.

W L7-01/02/03/04: Torque Limits

These parameters set the torque limits in each operation mode.

No. Name Setting Range Default
L7-01 Forward Torque Limit 0 to 300% 200%
L7-02 Reverse Torque Limit 0 to 300% 200%
L7-03 Forward Regenerative Torque Limit 0 to 300% 200%
L7-04 Reverse Regenerative Torque Limit 0 to 300% 200%

Note: If the multi-function analog input is programmed for “10: Positive Torque Limit”, “11: Negative Torque Limit”, “12: Regenerative

Torque Limit”, or “15: General Torque Limit”, the drive uses the lower value of either L7-01 through L7-04, or analog input torque
limit. Refer to Setting 10/11/12/15: Positive/Negative/Regenerative/General Torque Limit (OLV only) on page 199 for details on
using analog torque limits.

B L7-06: Torque Limit Integral Time Constant

Sets the integral time constant for the torque limit function.

No. Name Setting Range Default

L7-06 Torque Limit Integral Time Constant 5 to 10000 ms 200 ms

W L7-07: Torque Limit Control Method Selection during Accel/Decel

Selects the function of torque limit during acceleration and deceleration.

No. Name Setting Range Default
L7-07 Torque Limit Control Mle;thod Selection during Acceleration/ 0orl 0
eceleration

Setting 0: Proportional Control

The torque limit function works with P-control during acceleration and deceleration and switches to I-control at constant
speed. Use this setting when acceleration or deceleration to the desired speed has priority over torque limitation during
speed changes.

Setting 1: Integral Control

The torque limit function always uses I-control. Use this setting when high accuracy torque limitation is required even
during speed changes. Using this function may increase the acceleration time, or may prevent the motor speed from reaching
the frequency reference when the torque limit is reached before.
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€@ L8: Hardware Protection

B L8-01: Internal Dynamic Braking Resistor Protection Selection (ERF type)

This parameter selects the dynamic braking resistor protection when using an optional heatsink mounted braking resistor
(ERF type, 3% ED).

No. Name Setting Range Default
L8-01 Internal Braking Resistor Protection Oorl 0

Setting 0: Disabled
Disables the braking resistor protection. Use this setting for any braking option other than the Yaskawa ERF Type resistor.

Setting 1: Enabled
Enables the protection for ERF type resistors.

B L8-02: Overheat Alarm Level

Sets the overheat alarm (oH) detection level.

The drive will output an alarm when the heatsink temperature exceeds the alarm level set in parameter L8-02. If the
temperature reaches the overheat fault level, the drive will trigger an oH1 fault and stop operation.

When an output terminal is set for the oH pre-alarm (H2-01/02/03 =20), the switch will close when the heatsink temperature
rises above L8-02.

No. Name Setting Range Default
L8-02 Overheat Alarm Level 50to 130 °C Depending on size

B L8-03: Overheat Pre-Alarm Operation Selection

Sets the operation when an overheat pre-alarm is detected.

No. Name Setting Range Default
L8-03 Overheat Pre-Alarm Operation 0to4 3

Setting 0: Ramp to Stop

If an overheat alarm occurs, the drive decelerates to stop using the selected deceleration time. If a digital output is
programmed for “fault” (H2-01/02/03 = E), this output will be triggered.

Setting 1: Coast to Stop

If an overheat alarm occurs, the drive switches off the output and the motor coasts to stop. If a digital output is programmed
for “fault” (H2-01/02/03 = E), this output will be triggered.

Setting 2: Fast-stop

If an overheat alarm occurs, the drive decelerates to stop using the Fast-stop time (C1-09). If a digital output is programmed
for “fault” (H2-01/02/03 = E), this output will be triggered.

Setting 3: Alarm Only
If an overheat alarm occurs, an alarm is output and the drive continues operation.

Setting 4: Operation with Reduced Speed

If an overheat alarm occurs, the operation is continued but the speed is reduced to the level set in parameter L8-19. If after
10 s the oH alarm is still present, the speed is reduced once more. The amount of reduction depends on how often the alarm
repeats. If the oH alarm disappears while the drive is operating at a reduced speed, then the drive will switch back to the
previous speed it was reduced to before. Figure 5.91 explains the operation with reduced speed during an oH alarm. A
digital output programmed for 4D is switched when the oH alarm is still active after ten reduction cycles.
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Output frequency
A 10s 10s 1+ 10s 10s 10s 10s 10s
sk sk
fref
oH
Alarm
fref X (L8_1 9) .............. Reset oH
Alarm Reset oH
oH Alarm
Alarm ¢« o | Y
f % (I X 1) G ERe S
e oH etc. oH
TR (I KT I ES SR S— Alarm § | Alarm
fref X (L8_19)4 ........................................................................
oH Alarm number Time#
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Figure 5.91 Output Frequency Reduction During Overheat Alarm

B L8-19: Frequency Reduction Rate During Overheat Pre-Alarm

Specifies how much the output frequency is reduced when L8-03 is set to 4 and an oH alarm is present. Set as a factor of
the maximum output frequency.

No. Name Setting Range Default
L8-19 Frequency Reduction Rate During oH Pre-Alarm 0.1t0 0.9 0.8

B L8-05: Input Phase Loss Protection Selection

Enables or disables the input phase loss detection.

No. Name Setting Range Default
L8-05 Input Phase Loss Detection Selection Oorl 1

Setting 0: Disabled

Setting 1: Enabled

Enables the input phase loss detection. As detection is performed by measuring the DC bus ripple, a phase loss fault (PF)
can also be triggered by power supply voltage imbalance or main circuit capacitor deterioration. Detection is disabled
when:

* The drive is decelerating.
* No Run command is active.
* Output current is less than or equal to 30% of the drive rated current.

B L8-07: Output Phase Loss Protection Selection

Enables or disables the output phase loss detection, which is triggered when the output current falls below 5% of the drive
rated current.

Note: Output phase loss detection can mistakenly be triggered if the motor rated current is very small compared to the drive rating. Disable
this parameter in such cases.
No. Name Setting Range Default
L8-07 Output Phase Loss Protection Selection 0to?2 0

Setting 0: Disabled

Setting 1: Fault when One Phase is Lost

An output phase loss fault (LF) is triggered when one output phase is lost. The output shuts off and the motor coasts to
stop.
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Setting 2: Fault when Two Phases are Lost

An output phase loss fault (LF) is triggered when two output phases are lost. The output shuts off and the motor coasts to
stop.

B L8-09: Output Ground Fault Detection Selection

Enables or disables the output ground fault detection.

No. Name Setting Range Default
L8-09 Output Ground Fault Detection Oorl 1

Setting 0: Disabled
Ground faults are not detected.

Setting 1: Enabled
A ground fault (GF) is triggered when high leakage current or a ground short circuit occurs in one or two output phases.

B L8-10: Heatsink Cooling Fan Operation Selection

Selects the heatsink cooling fan operation.

No. Name Setting Range Default
L8-10 Fan Operation Selection Oorl 0

Setting 0: Run with Timer

The fan is switched on when a Run command is active. It is switched off with the delay set in parameter L.8-11 after the
Run command has been released. Using this setting extends the fan lifetime.

Setting 1: Run always
The fan runs whenever power is supplied to the drive.

B L8-11: Heatsink Cooling Fan Off Delay Time

Sets the cooling fan switch off delay time if parameter L8-10 is set to 0.

No. Name Setting Range Default
L8-11 Cooling Fan Switch Off Delay 0to300s 60s

B L8-12: Ambient Temperature Setting

If the temperature where the drive is mounted is above the specified values, the drive rated current must be reduced for
optimal performance life. By setting the ambient temperature to parameter L8-12 and adjusting the installation method
setting in L8-35, the drive rating automatically adapts to safe values.

No. Name Setting Range Default
L8-12 Ambient Temperature Setting -10 to +50 °C 40 °C

B L8-15: oL2 Characteristics Selection at Low Speeds

Selects whether the drive overload capability (oL fault detection level) is reduced at low speeds in order to prevent
premature output transistor failures.

No. Name Setting Range Default
L8-15 oL2 Characteristics at Low Speed Oorl 1

Setting 0: Disabled

The overload protection level is not reduced. Frequently operating the drive with high output current at low speed can lead
to premature drive faults.

Setting 1: Enabled
The overload protection level (oL2 fault detection level) is automatically reduced at speeds below 6 Hz.
W L8-18: Software Current Limit Selection

The Software Current Limit (CLA) is a drive protection function that prevents output transistor failures caused by high
current. Parameter L8-18 enables or disables this function.

Note: This setting should not be changed unless absolutely necessary. For proper drive protection and operation leave the Software CLA
function enabled.
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No. Name Setting Range Default
L8-18 Software Current Limit Selection Oorl <I>

<1> Default setting is determined by drive software version and C6-02 setting. Drive software versions PRG: 1021 and later have a default setting
of 0 when the carrier frequency is set for Leakage Current Rejection PWM (C6-02 = B), and 1 when C6-02 is set to any other value.

Setting 0: Disabled
The drive may trip on an oC fault if the load is too heavy or the acceleration is too short.

Setting 1: Enabled

When the soft CLA current level is reached, the drive reduces the output voltage in order to reduce the current. If the
current level drops below the Software CLA level, then normal operation will continue.

B L8-29: Current Unbalance Detection (PM OLV only)

Current unbalance can heat up a PM motor and lead to demagnetization of the magnets from heat. The current imbalance
detection function prevents such motor damage by monitoring output currents and triggering a LF2 fault in case of current
unbalance.

No. Name Setting Range Default
L8-29 Current Unbalance Detection (LF2) Oorl 1

Setting 0: Disabled
The drive does not protect the motor.

Setting 1: Enabled

When an output current imbalance is detected, a LF2 fault is triggered, the output is switched off, and the motor coasts to
stop.

B L8-35: Installation Method Selection

Selects the type of installation and changes the drive overload (oL2) limits accordingly.

Note: 1. This parameter is not reset when the drive is initialized.

2. The value is preset to the appropriate value when the drive is shipped. Change the value only when using Side-by-Side installation
or when mounting a standard drive with the heatsink outside the cabinet.

No. Name Setting Range Default
L8-35 Installation Method Selection 0Oto3 Dete(r)r;_i(r)ljd by

Setting 0: IP20/IP00 Drive

Must be selected if an IP20/IP00 drive is installed with a minimum of 30 mm space to the next drive or a cabinet wall.
Setting 1: Side-by-Side Mounting

Must be selected if drives are Side-by-Side mounted with a minimum space of 2 mm.

Setting 2: NEMA Type 1 Drive

Must be selected if the drive has a NEMA Type 1 enclosure or an IP20/Open-Chassis drive fitted with the NEMA Type
1 Kit option.

Parameter Details

Setting 3: Finless Drive or External Heatsink Installation
Must be selected for finless drives or if a standard drive is mounted with the heatsink outside the cabinet.

B L8-38: Carrier Frequency Reduction Selection

The drive can reduce the carrier frequency when the output current exceeds a certain level. This temporarily increases the
overload capability (0L2 detection) and the drive can run through transient load peaks without tripping.

L.8-38 selects the operation of the carrier frequency reduction function.

Note: This function cannot be used in Open Loop Vector for PM motors.
No. Name Setting Range Default
L8-38 Carrier Frequency Reduction Selection 0to?2 Deteggl_l(r)lzd by

Setting 0: Disabled
No carrier frequency reduction at high current.
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Setting 1: Enabled for Output Frequencies below 6 Hz

The carrier frequency is reduced at speeds below 6 Hz when the current exceeds 100% of the drive rated current. The drive
returns to its normal carrier frequency when the current falls below 88% or the output frequency exceeds 7 Hz.

Setting 2: Enabled for Entire Frequency Range

The carrier frequency is reduced at the following speeds:

» Below 6 Hz when the current exceeds 100% of the drive rated current.

» Above 7 Hz when the current exceeds 112% of the drive rated current.

The drive uses the delay time set in parameter L8-40 and a hysteresis of 12% when switching the carrier frequency back
to the set value.

B L8-40: Carrier Frequency Reduction Off Delay Time

Sets the delay time which is used to switch back to the normal carrier frequency. The carrier frequency reduction function
is disabled if this value is 0 s.

No. Name Setting Range Default
L8-40 Low Carrier Frequency Off Delay Time 0.00 or 2.00 s 0.50's

B L8-41: High Current Alarm Selection

The drive can be set to trigger a high current alarm (HCA) when the output current rises too high.

No. Name Setting Range Default
L8-41 High Current Alarm Selection Oorl 0

Setting 0: Disabled
No alarm is output.

Setting 1: Enabled

An alarm is triggered when the output current exceeds 150% of the drive rated current. A digital output indicating an alarm
(H2-01/02/03 = 10) can be programmed.

Bl L8-51: STo Fault Detection Level
Note: Parameter available in drive software versions PRG: 1018 and later.
Sets the STo detection level as a percentage of the motor rated current.

Increase this value for faster detection of pull-out during acceleration. The drive calculates this value automatically when
L8-51 is set to 0.0%. There is normally no need to change this parameter from the default value.

No. Name Setting Range Default
L8-51 STo Fault Detection Level 0.0 to 150. % 0.0%
B L8-54: STo Deviation Detection
Note: Parameter available in drive software versions PRG: 1018 and later.

Enables or disables the STo Deviation fault detection.
There is normally no need to change this parameter from the default value.

No. Name Setting Range Default
L8-54 STo Deviation Detection Oorl 1

Setting 0: Disabled
Setting 1: Enabled
W L8-56: Stall Prevention during Acceleration Continuous Operation Time

Note: Parameter available in drive software versions PRG: 1018 and later.

Sets the amount of time that allows Stall Prevention during acceleration to operate continuously.

No. Name Setting Range Default
L8-56 Stall Prevention during Acceleration Continuous Operation Time 100 to 5000 ms 5000 ms
Note: Setting this parameter to a value that is too short may cause the drive to incorrectly trigger an STo fault (pull-out detection). If the

parameter setting is too long, the drive may fail to detect an STo fault when pull-out has occurred.

B L8-57: Number of Times for Stall Prevention during Acceleration

Note: Parameter available in drive software versions PRG: 1018 and later.
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Sets the number of times Stall Prevention during acceleration can be used before speed agree is achieved.

No. Name Setting Range Default
L8-57 Number of Times for Stall Prevention during Acceleration 1to 10 10
Note: Setting this parameter to a value that is too low may cause the drive to incorrectly trigger an STo fault (pull-out detection). If the

parameter setting is too high, the drive may fail to detect an STo fault when pull-out has occurred.
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5.9 n: Special Adjustments

The n parameters handle a variety of specialized adjustments and functions, including Hunting Prevention, AFR Control,
High Slip Braking, resistance between motor lines, and PM motor control functions.

€ n1: Hunting Prevention

Hunting Prevention keeps the drive from hunting as a result of low inertia and operating with light load. It is available in
V/f Control only.

B n1-01: Hunting Prevention Selection

Enables or disables the Hunting Prevention function.

Note: This function is available only when using V/f Control. Hunting Prevention should be disabled when drive response is need over
suppressing motor oscillation. This function can also be disabled without any problems in applications with high inertia loads or
relatively heavy loads.

No. Name Setting Range Default
nl-01 Hunting Prevention Selection Oorl 1

Setting 0: Disabled

Setting 1: Enabled

B n1-02: Hunting Prevention Gain Setting

Sets the gain for the Hunting Prevention Function.

No. Name Setting Range Default
nl-02 Hunting Prevention Gain Setting 0.00 to 2.50 1.00

Normally, n1-02 does not need to be changed, but adjustment may help under the following conditions:

* If the motor vibrates while lightly loaded and n1-01 = 1, increase the gain by 0.1 until vibration ceases.
* If the motor stalls while n1-01 = 1, decrease the gain by 0.1 until the stalling ceases.

B n1-03: Hunting Prevention Time Constant

Determines how responsive the Hunting Prevention function is (affects the primary delay time for Hunting Prevention).

No. Name Setting Range Default
nl-03 Hunting Prevention Time Constant 0 to 500 ms Dete(l;gl_lg:d by

B n1-05: Hunting Prevention Gain while in Reverse

This parameter is the same as n1-02, except that it is used when the motor rotates in reverse. See the setting instructions
for n1-02.

Note: When set to 0 ms, n1-02 is enabled even when the drive is operating in reverse.
No. Name Setting Range Default
nl-05 Hunting Prevention Gain while in Reverse 0.00 to 2.50 0.00

€ n2: Automatic Frequency Regulator (AFR) Tuning

These parameters are used to achieve speed stability when a load is suddenly applied or removed by calculating changes
in the torque current feedback and then compensating the output frequency.

Note: Before making changes to the AFR parameters, make sure the motor parameters are set properly or perform Auto-Tuning.

B n2-01: Speed Feedback Detection Control (AFR) Gain
Sets the internal speed feedback detection control gain in the AFR.

No. Name Setting Range Default
n2-01 Speed Feedback Detection Control (AFR) Gain 0.00 to 10.00 <I>

<I> Default setting is determined by drive model.
Models BA0001 to BA0012, 2A0001 to 2A0020, and 4A0001 to 4A0011: Setting 1.00.
Models BA0018, 2A0030 to 2A0069, and 4A0018 to 4A0038: Setting 1.50.

Normally there is no need to adjust n2-01 from the default setting. Make adjustments in the following cases:
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* If hunting occurs, increase the set value in steps of 0.05 while checking the response.
* Ifresponse is low, decrease the set value in steps of 0.05 while checking the response.

B n2-02/n2-03: AFR Time Constant 1/2

Parameter n2-02 sets the time constant normally used by AFR.

Parameter n2-03 sets the time constant during Speed Search or when during regenerative operation the actual motor slip
exceeds 50% of the rated slip.

No. Name Setting Range Default
n2-02 AFR Time Constant 1 0to 2000 ms 50 ms
n2-03 AFR Time Constant 2 0 to 2000 ms 750 ms

Note: Parameter n2-02 cannot be set higher than n2-03 or an oPEOS error will result.

These parameters rarely need to be changed. Adjust settings only under the following conditions.
* If hunting occurs, increase n2-02. If response is low, decrease it.

* Increase the setting of n2-03 if overvoltage (ov) failures occur with high inertia loads at the end of acceleration or when
the load changes radically.

* When increasing n2-02, make sure to increase C4-02 (Torque Compensation Delay Time Constant 1) proportionally.
* When increasing n2-03, make sure to increase C4-06 (Torque Compensation Delay Time Constant 2) proportionally.

€ n3: High Slip Braking (HSB)/Overexcitation Deceleration

High Slip Braking (V/f Control)

HSB works in V/f Control only and is used to decrease the stopping time compared to normal deceleration without using
braking resistor options. HSB stops the motor by reducing the output frequency in large steps, thus producing a high slip.
Regenerative energy created from decelerating the load is dissipated in the motor windings through increased motor slip.
Because of the increased temperature of the motor windings, HSB should not be used for frequently stopping the motor.
The duty cycle should be around 5% or less.

Notes on using High Slip Braking:

* The deceleration time that has been set is ignored during HSB.

 Braking time varies based on the load inertia and motor characteristics.

» HSB must be triggered by a digital input set to HI-C1O = 68. Once the HSB command is given, it is not possible to
restart the drive until the motor is stopped and the Run command is cycled.

Use parameters n3-01 through n3-04 for adjusting HSB.
Overexcitation Deceleration (V/f Control and Open Loop Vector)

Overexcitation deceleration increases the flux during deceleration and allows shorter deceleration time settings than with
normal deceleration without the use of a braking resistor. Enabled by setting L.3-04 = 4.
Notes on Overexcitation Deceleration

» As regenerative energy is mainly dissipated as heat in the motor, the motor temperature will rise if overexcitation
deceleration is applied frequently. In such cases, make sure the motor temperature does not exceed the maximum
allowable value or consider using a braking resistor option instead.

» The drive decelerates at the active deceleration time. Make sure to set this time so that no overvoltage (ov) fault occurs.

* When a Run command is entered during overexcitation deceleration, overexcitation operation is cancelled and the drive
will reaccelerate to the specified speed.

* Do not use overexcitation deceleration in combination with a braking resistor option.
* Overexcitation deceleration cannot be used in OLV/PM control mode.
Use parameters n3-13 through n3-23 for adjusting overexcitation deceleration.

B n3-01: High Slip Braking Deceleration Frequency Width

Sets the step width for frequency reduction during HSB. Increase this value if DC bus overvoltage (ov) occurs during HSB.

No. Name Setting Range Default
n3-01 High Slip Braking Deceleration Frequency Width 1 to 20% 5%

B n3-02: High Slip Braking Current Limit

Sets the maximum current to be output during an HSB stop as a percentage of motor rated current (E2-01). Reducing the
current limit increases the deceleration time. Make sure that this value does not exceed 150% of the drive’s current rating.
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No.

Name

Setting Range

Default

n3-02

High Slip Braking Current Limit

100 to 200%

150%

B n3-03: High Slip Braking Dwell Time at Stop

When the motor reaches a relatively low speed at the end of HSB, the output frequency is kept at the minimum output
frequency E1-09 for the time set in n3-03. Increase this time if the inertia is very high and the motor is still coasting after
HSB is complete.

No. Name
n3-03 High Slip Braking Dwell Time at Stop

Setting Range Default
0.0to 10.0 s 1.0s

B n3-04: High Slip Braking Overload Time

Sets the time required for an HSB overload fault (0L7) to occur when the drive output frequency does not change for some
reason during an HSB stop.

No. Name
n3-04 High Slip Braking Overload Time

Setting Range Default
30to 1200 s 40 s

B n3-13: Overexcitation Deceleration Gain

Applies a gain to the V/f pattern output value during overexcitation deceleration, thereby determining the level of
overexcitation. The drive returns to the normal V/f value after the motor has stopped or when it is accelerating to the
frequency reference.

Setting Range Default
1.00 to 1.40 1.10

No. Name
n3-13 Overexcitation Deceleration Gain

The optimum setting for n3-13 depends on the motor flux saturation characteristics.
* Increase the gain by 1.25 to 1.30 to improve the breaking power of overexcitation.
* Reduce the value when the motor slip gets too high, which can trigger overcurrent (oC), motor overload (oL 1), or drive

overload (0oL2) faults. Alternatively reduce n3-21.
B n3-21: High Slip Suppression Current Level

If overcurrent, oL 1, or oL2 occur during overexcitation deceleration, reduce the overslip suppression current level. Set as
a percentage of the drive rated current.

Reduce this setting if the current during overexcitation deceleration exceeds the overslip suppression current set in n3-21
as a result of flux saturation and excessive slip. Alternatively reduce the overexcitation gain n3-13.

No. Name Setting Range Default
n3-21 Overslip Suppression Current Level 0to 150% 100%

B n3-23: Overexcitation Operation Selection

Determines which direction overexcitation can be used in. However, parameter L.3-04 must be set to 4 in order for n3-23
to be enabled.

No. Name Setting Range Default

n3-23 Overexcitation Operation Selection 0to2 0

Setting 0: Enabled in Both Directions
Setting 1: Enabled in Forward Direction Only

Setting 2: Enabled in Reverse Direction Only

€ n6: Motor Line-to-Line Resistance Online Tuning

The drive can tune the motor line-to-line resistance during run in order to prevent torque loss due to a rise in motor
temperature increase, especially at low speeds.

B n6-01: Motor Line-to-Line Resistance Online Tuning Selection

No.

Name

Setting Range

Default

n6-01

Motor Line-to-Line Resistance Online Tuning

Oorl

1
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Setting 0: Disabled
Setting 1: Enabled

4 n8: PM Motor Control

These parameters are available when using the special Open Loop Vector Control for permanent magnet motors and can
be used to adjust the control performance.

B n8-45: Speed Feedback Detection Control Gain (for PM OLV)

Sets the gain for internal speed feedback detection control. Although this setting rarely needs to be changed, adjustment
may be necessary under the following conditions:

* Increase this setting if motor oscillation or hunting occurs.

* Decrease this setting in increments of 0.05 to decrease the drive responsiveness.

No. Name Setting Range Default
n8-45 Speed Feedback Detection Control Gain 0.00 to 10.00 0.80

B n8-47: Pull-In Current Compensation Time Constant (for PM OLV)
Sets the time constant for making the actual current and the pull-in current agree.

Although this setting rarely needs to be changed, adjustment may be necessary under the following conditions:
* Increase this setting when it takes too long for the reference value for the pull-in current to match the target value.
* Decrease this setting if motor oscillation occurs.

No. Name Setting Range Default
n8-47 Pull-In Current Compensation Time Constant 0.0 to 100.0 s 50s

B n8-48: Pull-In Current (for PM OLV)

Tells the drive the amount of d-axis current to be provided to the motor during no-load operation at a constant speed. Set
as a percentage of the motor rated current.

* Increase this setting when hunting occurs or the motor speed is unstable while running at a constant speed.

* If there is too much current when driving a light load at a constant speed, then reduce this level slightly.

No. Name Setting Range Default
<1 Determined by
n8-48 Pull-In Current e E5-01

<1> Setting range varies depending on drive software version. Software versions PRG: 1018 and later disable pull-in current when n8-48 = 0, and
allow the pull-in current to be changed during Run.
PRG: 1018 and later: 0% or 20 to 200%
PRG: 1017 and earlier: 20 to 200%

B n8-49: d Axis Current for High Efficiency Control (for PM OLV)

Sets the amount of d axis current when using Energy Saving control as a percentage of the motor rated current.
Although this setting seldom needs to be changed, please note the following:

* If motor operation is unstable when driving heavy loads, try increasing this setting (towards 0).

* If motor parameters (E5) have been changed, this value will be reset to 0 and has to be readjusted.

No. Name Setting Range Default
n8-49 d Axis Current for High Efficiency Control <> Deteggl_i(r)l Td by

<1> Setting range varies depending on drive software version. Software versions PRG: 1018 and later allow this parameter to be changed during
Run.
PRG: 1018 and later: -200.0 to 200.0%
PRG: 1017 and earlier: -200.0 to 0.0%

B n8-50: Heavy Load Current Level
Note: Parameter available in drive software versions PRG: 1018 and later.

Sets the load current level that starts high-efficiency operation for IPM motors. Set as a percentage of the motor rated
current (E5-03).
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No. Name Setting Range Default
n8-50 Heavy Load Current Level 50 to 255% <> 80%

<1> Setting range is determined by the following parameters:
Upper limit: n8-77
Lower limit: n8-75

B n8-51: Acceleration/Deceleration Time Pull-In Current (for PM OLV)
Sets the d-axis current during acceleration and deceleration as a percentage of the motor rated current (E5-03).

Adjustments to this setting may help in the following situations:
* Increase this setting when a large amount of starting torque is required.
» Lower this setting if there is excessive current during acceleration and deceleration.

No. Name Setting Range Default
n8-51 Acceleration/Deceleration Time Pull-In Current 0 to 200% Deteg;l_ig Td by

B n8-54: Voltage Error Compensation Time Constant (for PM OLV)

Sets the time constant for voltage error compensation. Make changes to this parameter under the following conditions:
* Adjust the value when hunting occurs at low speed.

* Increase the value in steps of 0.1 when hunting occurs with sudden load changes. Try to disable the compensation by
setting n8-51 = 0 if increasing does not help.

* Increase the value when oscillations occur at start.

No. Name Setting Range Default
n8-54 Voltage Error Compensation Time Constant 0.00 to 10.00 1.00
B n8-55: Load Inertia (for PM OLV)

Sets the ratio between motor inertia and the inertia of the connected machinery. If this value is set too low, the motor may
not start very smoothly, and a STo fault (Motor Step-Out) might occur.

No. Name Setting Range Default
n8-55 Motor/Load Inertia Ratio Oto3 0

Setting 0: Below 1:10
The inertia ratio between the motor and the load is just less than 1:10.

Setting 1: Between 1:10 and 1:30

The inertia ratio between the motor and the load is between 1:10 and 1:30. Set n8-55 to 1 if a STo fault occurs as a result
of impact load or sudden acceleration/deceleration when n8-55 = 0.

Setting 2: Between 1:30 and 1:50

The inertia ratio between the motor and the load is between 1:30 and 1:50. Set n8-55 to 2 if a STo fault occurs as a result
of impact load or sudden acceleration/deceleration when n8-55 = 1.

Setting 3: Beyond 1:50

The inertia ratio between the motor and the load is higher than 1:50. Set n8-55 to 3 if a STo fault occurs as a result of
impact load or sudden acceleration/deceleration when n8-55 = 2.

B n8-62: Output Voltage Limit (for PM OLV)

Sets the output voltage limit to prevent output voltage saturation. This value should not be set higher than the actual input
voltage.

No. Name Setting Range Default
n8-62 Output Voltage Limit 0.0 to 230.0 Vac <> 200 Vac <>

<1> Values shown here are for 200 V class drives. Double values when using a 400 V class drive.

B n8-63/n8-68: Output Voltage Limit Gain 1/2

n8-63 sets the gain for the output voltage limit in 0.01 units. n8-68 sets the voltage detection level adjustment gain. There
is normally no need to change these parameters from their default values.
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No. Name Setting Range Default
n8-63 Output Voltage Limit Gain 1 0.00 to 100.00 1.00
n8-68 Output Voltage Limit Gain 2 0.50 to 1.50 0.95

B n8-65: Speed Feedback Detection Control Gain during ov Suppression (for PM OLV)

Sets the gain for internal speed feedback detection control when overvoltage suppression is active. Although this setting

rarely needs to be changed, adjustment may be necessary under the following conditions:
* Increase this setting if motor oscillation or hunting occurs when ov suppression is active.

* Decrease this setting in increments of 0.05 to decrease the drive responsiveness during ov suppression.

No. Name Setting Range Default
1n8-65 Speed Feedback Detection Control Gain 0.00 to 10.00 1.50
during Overvoltage Suppression
H n8-74: Light Load Current Level
Note: Parameter available in drive software versions PRG: 1018 and later.
Sets the load current (g-axis current) applied to the pull-in current (n8-48).
No. Name Setting Range Default
n8-74 Light Load Current Level 0.0 to 250.0% <> 50.0%
<1> The upper limit is dependent upon parameter n8-75, Mid-Sized Load Current Level.
Note: 1. Be sure to set parameter values so n8-74 < n8-75 < n8-50 to avoid triggering an oPEQ2 error.

2. The magnitude of the pull-in current changes linearly from n8-48 to n8-78 while the amount of current is between the light-load
current level (n8-74) and the mid-sized load current level (n8-75).

B n8-75: Mid-Sized Current Level

Note: Parameter available in drive software versions PRG: 1018 and later.

Sets the load current (g-axis current) applied to the pull-in current (n8-78).

No. Name Setting Range Default
n8-75 Mid-Sized Current Level 0.0 to 250.0% </~ 50.0%
<1> The setting range is determined by the following parameters:
Upper limit: n8-50
Lower limit: n8-74
Note: 1. Be sure to set parameter values so n8-74 < n8-75 < n8-50 to avoid triggering an oPE02 error.

2. The magnitude of the pull-in current changes linearly from n8-48 to n8-78 while the amount of current is between the light-load
current level (n8-74) and the mid-sized load current level (n8-75).

Bl n8-76: Filter Time Constant for d-axis Current Switch
Note: Parameter available in drive software versions PRG: 1018 and later.
Sets a low-pass filter to prevent the d-axis current reference from changing suddenly.
No. Name Setting Range Default
n8-76 Filter Time Constant for d-axis Current Switch 0 to 5000 ms 200 ms

B n8-77: Heavy Load Pull-In Current Switch Level

Note:

Sets the load current (g-axis current) applied to the d-axis current (n8-49) during high-efficiency operation.

Parameter available in drive software versions PRG: 1018 and later.

Parameter Details

No. Name Setting Range Default
n8-77 Heavy Load Pull-In Current Switch Level 0.0 to 250.0% <> 90.0%
<1> The lower limit is dependent upon parameter n8-50, Heavy Load Current Level.
Note: The magnitude of the pull-in current changes linearly from n8-78 to n8-49 while the amount of current is between the heavy-load

current level (n8-75) and heavy-load pull-in current switch level (n8-77).

B n8-78: Mid-Sized Load Pull-In Current Level

Note: Parameter available in drive software versions PRG: 1018 and later.

Sets the pull-in current level when operating with a mid-sized load.
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No.

Name

Setting Range

Default

n8-78

Mid-Sized Load Pull-In Current Level

-200.0% to 200.0%

0.0%

B n8-87: Output Voltage Limit Selection

Note:

Determines the method of the output voltage limit. Use the feed-forward method if oscillation occurs in the constant output

Parameter available in drive software versions PRG: 1018 and later.

range. There is normally no need to change this parameter from its default value.

No.

Name

Setting Range

Default

n8-87

Output Voltage Limit Selection

Oorl

0

Setting 0: Feedback Method
Setting 1: Feed-Forward Method

B n8-88: Output Voltage Limit Switching Current Level

Note:

Sets the current level to switch the output voltage limit sequence. Set as a percentage of the motor rated current (E5-03).
There is normally no need to change this parameter from its default value.

Parameter available in drive software versions PRG: 1018 and later.

No.

Name

Setting Range

Default

n8-88

Output Voltage Limit Switching Current Level

0 to 400%

400%

Bl n8-89: Output Voltage Limit Switching Current Hysteresis Width

Note:

Determines the hysteresis of the current level to switch the output voltage limit sequence. Set as a percentage of the motor

Parameter available in drive software versions PRG: 1018 and later.

rated current (E5-03).

No.

Name

Setting Range

Default

n8-89

Output Voltage Limit Switching Current Hysteresis Width

0 to [n8-88]

3%

B n8-90: Output Voltage Limit Switching Speed

Note: Parameter available in drive software versions PRG: 1018 and later.
Sets the speed level to switch the output voltage limit sequence. Set as a percentage of the maximum output frequency
(E1-04).
No. Name Setting Range Default
n8-90 Output Voltage Limit Switching Speed 0 to 200% 200%

B n8-91: Id Limit for Output Voltage Limit Control

Note:

Sets the amount of pull-in current that flows through the motor while operating at constant speed. Set as a percentage of

Parameter available in drive software versions PRG: 1018 and later.

the motor rated current (E5-03). Increase this setting if hunting occurs at constant speed.

No.

Name

Setting Range

Default

n8-91

Id Limit for Output Voltage Limit Control

-200 to 0%

-50%

236

YASKAWA ELECTRIC SIEP C710606 19D YASKAWA AC Drive - V1000 Technical Manual




5.10 o: Operator Related Settings

5.10 o: Operator Related Settings

These parameters concern the various functions and features of the digital operator.

€ o1: Display Settings and Selections
These parameters determine how data is shown on the operator display.

B 01-01: Drive Mode Unit Monitor Selection

When using an LED operator, pressing the up arrow key on the drive will display the following data: frequency reference
— rotational direction — output frequency — output current — 01-01 selection.

Parameter 01-01 selects the content of the last monitor in this sequence. There is no effect like this on an LCD operator.

No. Name Setting Range Default
01-01 Drive Mode Unit Monitor Selection 1040 810 106 (U1-06)
(U1-04 to U8-10) </~

<I> U2-00 and U3-0O0 parameters cannot be selected.

To select a monitor parameter, set the three numeric digits that make up that monitor. This is done by entering the -
00 part of UO-O0O. For a list of monitors, Refer to U: Monitor Parameters on page 243.

B 01-02: User Monitor Selection after Power Up

Selects which monitor parameter will be displayed upon power up. Defaulted to show the frequency reference when the
drive is first turned on.

No. Name Setting Range Default
01-02 User Monitor Selection after Power Up 1to5 1

Setting 1: Frequency Reference (U1-01)
Setting 2: Forward/Reverse

Setting 3: Output Frequency (U1-02)
Setting 4: Output Current (U1-03)

Setting 5: User Selected Monitor (set by 01-01)
Setting 5 displays the monitor selected from the U parameter by o1-01.

B 01-03: Digital Operator Display Selection

Sets the units used to display the frequency reference and output frequency.
Set this parameter to 3 for user-set units before setting parameters o1-10 and ol-11.
No. Name Setting Range Default
01-03 Digital Operator Display Selection O0to3 0

Setting 0: 0.01 Hz Units
Setting 1: 0.01% Units
100% = max output frequency.

Setting 2: r/min Units
Calculated by the max output frequency and the number of motor poles.
Note: Setting 2 requires entering the number of motor poles to E2-04, E4-04, and E5-04.

Setting 3: User-Set Units (use 01-01 and 01-11)

Set the value used for the maximum frequency reference to 01-10, then set the placement of the decimal point in this
number to o1-11.

For example, to display the maximum output frequency as “100.00”, set 01-10 to 10000 and o1-11 to 2 (i.e., 10000 with
two numbers to the right of the decimal point).

Note: Parameter 01-03 allows the programmer to change the units used in the following parameters and monitors:
U1-01: Frequency Reference
U1-02: Output Frequency
U1-05: Motor Speed
Ul-16: Output Frequency after Soft-Starter (Accel/Decel Ramp Generator)
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d1-01 to d1-17: Frequency References
B 01-05: LCD Contrast Control

Note: Parameter available in drive software versions PRG: 1022 and later.

Sets the brightness of the optional LCD operator. The lower the setting, the brighter the LCD contrast. The higher the
setting, the darker the LCD contrast.

No. Name Setting Range Default
0l-05 LCD Contrast Control 0Oto5 3

B 01-10: User-Set Display Units Maximum Value

Determines the display value that is equal to the maximum output frequency. The decimal number is defined by parameter
ol-11.

Note: This setting changes automatically when 01-03 is changed. 01-10 can only be adjusted when 01-03 is set to 3.
No. Name Setting Range Default
ol-10 User-Set Display Units Maximum Value 1 to 60000 Detecl;rln_l(r)l;: d by

B o1-11: User-Set Display Units Decimal Display

Determines the number of digits for user-set display if 01-03 is set to 3. The setting value is equal to the number of decimal
places. The maximum display value is defined by o1-10.

Note: This setting changes automatically when 01-03 is changed. o1-11 can only be adjusted when 01-03 is set to 3.
No. Name Setting Range Default
ol-11 User-Set Display Units Decimal Display 0to3 Detecl;rln_l(r)l;: d by

€ 02: Operator Key Selections
These parameters determine the functions assigned to the operator keys.

B 02-01: LO/RE (LOCAL/REMOTE) Key Function Selection

Parameter 02-01 determines whether the LO/RE key on the digital operator will be enabled or not for switching between
LOCAL and REMOTE.

No. Name Setting Range Default
02-01 LO/RE Key Function Selection Oorl 1
Setting 0: Disabled
The LO/RE key is disabled.

Setting 1: Enabled

The LO/RE switches between LOCAL and REMOTE operation. Switching is possible during stop only. When LOCAL
is selected, the LED indicator on the LO/RE key will light up.

WARNING! Sudden Movement Hazard. The drive may start unexpectedly if the Run command is already applied when switching from
LOCAL mode to REMOTE mode when b1-07 = 1, resulting in death or serious injury. Be sure all personnel are clear of rotating machinery
and electrical connections prior to switching between LOCAL mode and REMOTE mode.

B 02-02: STOP Key Function Selection

Selects if the STOP key on the digital operator can be used to stop the operation when the drive is controlled from a remote
source (i.e., not from digital operator).

No. Name Setting Range Default
02-02 STOP Key Function Selection Oorl 1

Setting 0: Disabled

The STOP key has no function when the drive is controlled by a source other than the digital operator. The drive can only
be stopped from the Run command source that has been selected.

Setting 1: Enabled

The STOP key can be used to terminate the operation, even if the Run command source is not assigned to the digital
operator. If operation has been interrupted by pressing the STOP key, the Run command must be cycled to restart the drive.
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B 02-03: User Parameter Default Value

Once drive parameters are set up completely, the values set can be saved as “User Initialization Values” by setting parameter
02-03. Once this has been done, the “Initialize Parameters” parameter (A1-03) will offer the choice of “1110: User
Initialize”. Choosing A1-03 = “1110: User Initialize”, will reset all parameters to the values saved as “User Initialization
Values”. Refer to A1-03: Initialize Parameters on page 111 for details on drive initialization.

No. Name Setting Range Default
02-03 User Parameter Default Value 0to2 0

Setting 0: No Change
All “User Initialization Values” are saved as they are.

Setting 1: Set User Initialization Values

The current parameter settings are saved as “User Initialization Values”. After setting 02-03 to 1 and pressing the ENTER
key, the values are saved and the display returns to 0.

Setting 2: Clear User Initialization Values

All “User Initialization Values” are cleared. After setting 02-03 to 2 and pressing the ENTER key, the values are erased
and the display returns to 0. A1-03 = 1110 becomes invalid.

B 02-04: Drive Model Selection

Parameter 02-04 matches the control board to the drive hardware. Proper setting of 02-04 is important for optimal
performance and proper protection for the drive hardware. This parameter is configured at the factory and does not normally
require adjustment in the field. It is available primarily to accommodate control board replacement in the event of damage.

No. Name Setting Range Default
02-04 Drive Model Selection - D‘g"?“dil?g on
rive size

Note: 1. Refer to Defaults by Drive Model and Duty Rating (ND/HD) on page 385 for a list of 02-04 settings and parameters that change
depending on the drive model selection.

2. Drive performance will suffer if the correct drive capacity is not set to 02-04, and protective functions will fail to operate properly.
3. This parameter is not reset to the default value when the drive is initialized using A1-03.

B 02-05: Frequency Reference Setting Method Selection

Determines if the ENTER key must be used to input a frequency reference from the digital operator.

No. Name Setting Range Default
02-05 Frequency Reference Setting Method Selection Oorl 0

Setting 0: ENTER Key Required

Every change in the frequency reference setting on the digital operator has to be finalized by pressing the ENTER key
before it becomes effective.

Setting 1: ENTER Key Not Required

The output frequency changes immediately when the reference is changed by the UP and DOWN key on the digital operator.
The ENTER key does not need to be pressed. The frequency reference is saved five seconds after the Up or DOWN key
has been released. If an undervoltage error (Uv) occurs within 5 seconds of pressing the ENTER key, the frequency
reference will not be saved to memory. The digital operator display flashes when settings can be made to the frequency ﬂ
reference.

Parameter Details

AR A 4

Figure 5.92 Ready to Set Frequency Reference

B 02-06: Operation Selection when Digital LCD Operator is Disconnected

Determines if the drive will stop when an external LCD operator is removed in LOCAL mode or with b1-02 set to 0.

Note: An LCD operator is available as an option. This setting is not applicable to the standard LED operator that comes with the drive.
No. Name Setting Range Default
02-06 Digital Operator Disconnection Operation Oorl 0
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Setting 0: Continue Operation
The operation is continued.

Setting 1: Trigger a Fault
The operation is stopped and an oPr fault is triggered. The motor coasts to stop.

B 02-07: Motor Direction at Power Up when Using Operator

Determines the direction the motor will rotate after the drive is powered up when the Run command is set to be given from
the digital operator.

Note: This parameter is effective only when the Run command is set to be given from the digital operator (b1-02/16 = 0).
No. Name Setting Range Default
02-07 Motor Direction at Power Up when Using Operator Oorl 0

Setting 0: Forward

Setting 1: Reverse

€ 03: Copy Function
Use 03 parameters to Read, Copy, and Verify the parameter settings to and from the drive.

B 03-01: Copy Function Selection

This parameter controls the copying of parameters to and from the LED operator (option). The copy function will change
certain parameter default settings depending on the regional specification of the drive.

No. Name Setting Range Default

03-01 Copy Function Selection 0to3 0
0: COPY SELECT (no function)

1: INV --> OP READ
All parameters are copied from the drive to the digital operator.
Note: Set 03-02 to 1 to unlock copy protection.

2: OP --> INV WRITE
All parameters are copied from the digital operator to the drive.

3: OP<-->INV VERIFY
Parameter settings in the drive are compared to those in the digital operator.
Note: When using the copy function, the drive model number (02-04) and the software number (U1-14) must match or an error will occur.

B 03-02 Copy Allowed Selection

Enables and disables the digital operator copy functions.

No. Name Setting Range Default
03-02 Copy Allowed Selection 0,1 0
0: Disabled
No digital operator copy functions are allowed
1: Enabled
Copying allowed

€ o04: Maintenance Monitor Settings

B 04-01: Accumulated Operation Time Setting

Parameter 04-01 sets the cumulative operation time and allows the user to set the starting value of the accumulated operation
time displayed in monitor U4-01.

Note: The value in 04-01 is set in 10 h units. For example, a setting of 30 will set the cumulative operation time counter to 300 h. 300 h will
also be displayed in monitor U4-01.

No. Name Setting Range Default
04-01 Accumulated Operation Time Setting 0 to 9999 0
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B o04-02: Accumulated Operation Time Selection

Selects the conditions for what is to be considered “accumulated operation time.” Accumulated operation time is displayed
in U4-01.

No. Name Setting Range Default

04-02 Accumulated Operation Time Selection Oorl 0

Setting 0: Power On Time
The drive logs the time it is connected to a power supply, no matter if the motor is running or not.

Setting 1: Run Time

The drive logs the time that the output is active, i.e., whenever a Run command is active (even if the motor is not rotating)
or a voltage is output.

B 04-03: Cooling Fan Operation Time/Maintenance Setting

Sets the value of the cooling fan operation time counter displayed in monitor U4-03. Parameter 04-03 also sets the base
value used for the cooling fan maintenance value displayed in U4-04. Be sure to reset this parameter back to 0 if the cooling
fan is replaced.
Note: 1. The value in 04-03 is set in 10 h units. For example, a setting of 30 will set the cooling fan operation time counter to 300 h. “300”
will be displayed in monitor U4-03.
2. The actual maintenance time depends on the environment the drive is used in.

No. Name Setting Range Default
04-03 Cooling Fan Operation Time 0 to 9999 0

B 04-05: Capacitor Maintenance Setting

Sets value of the maintenance monitor for the DC bus capacitors displayed in U4-05 as a percentage of the total expected
performance life. This value should be reset to 0 when the DC bus capacitors have been replaced.

Note: The actual maintenance time will depend on the environment the drive is used in.
No. Name Setting Range Default
04-05 Capacitor Maintenance Setting 0 to 150% 0%

B 04-07: DC Bus Pre-charge Relay Maintenance Setting

Sets the value of the softcharge bypass relay maintenance time displayed in U4-06 as a percentage of the total expected
performance life. This value should be reset to 0 when the relay has been replaced.

Note: The maintenance actual time depends on the environment the drive is used in.
No. Name Setting Range Default
04-07 DC Bus Pre-charge Relay Maintenance Setting 0to 150% 0%
B 04-09: IGBT Maintenance Setting
Sets the value of the IGBT maintenance time displayed in U4-07 as a percentage of the total expected performance life.
This value should be reset to 0 when the IGBTs have been replaced.
Note: The actual maintenance time depends on the environment the drive is used in.
No. Name Setting Range Default
04-09 IGBT Maintenance Setting 0to 150% 0%

H o04-11: U2, U3 Initialization

When the drive is initialized, the fault trace and fault history monitors (U2-000 and U3-0O00) are not reset. Parameter
04-11 can be used to initialize them.

No. Name Setting Range Default
04-11 U2, U3 Initialization Oorl 0

Setting 0: No Action
The drive keeps a record of the fault trace and fault history.

Setting 1: Reset Fault Data

Resets the data for the U2-000 and U3-0O0 monitors. Once 04-11 is set to 1 and the ENTER key is pressed, the fault data
are erased and the display returns to 0.
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B o04-12: kWh Monitor Initialization

The kWh monitors U4-10 and U4-11 are not initialized when the power is cycled or the drive is initialized. 04-12 can be
used to manually reset them.

No. Name Setting Range Default
04-12 kWh Monitor Initialization Oorl 0

Setting 0: No Action
The kWh data are kept as they are.

Setting 1: Reset kWh Data

Resets the kWh counter. The monitors U4-10 and U4-11 will show 0. Once 04-12 is set to 1 and the ENTER key is pressed,
the kWh data are erased and the display returns to 0.

B 04-13: Number of Run Commands Counter Initialization

The Run command counter displayed in U4-02 is not reset when the power is cycled or the drive is initialized. Using 04-13
it can be manually reset to 0.

No. Name Setting Range Default
04-13 Number of Run Commands Counter Reset Oorl 0

Setting 0: No Action
The Run command data are kept as they are.

Setting 1: Reset Run Commands Counter

Resets the Run commands counter. The monitor U4-02 will show 0. Once 04-13 is set to 1 and the ENTER key is pressed,
the counter value is erased and the display returns to 0.

€ q: DriveWorksEZ Parameters

B q1-01 to q6-07: Reserved for Use by DriveWorksEZ

These parameters are reserved for use with DriveWorksEZ. Refer to the DriveWorksEZ manual for more information.

@ r: DriveWorksEZ Connection Parameters

B r1-01 to r1-40: DriveWorksEZ Connection Parameters

These parameters are reserved for use with DriveWorksEZ. Refer to the DriveWorksEZ manual for more information.

€ T: Motor Tuning

Auto-Tuning automatically sets and tunes parameters required for optimal motor performance.
Refer to Auto-Tuning on page 98 for details on Auto-Tuning parameters.
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5.11 U: Monitor Parameters

Monitor parameters let the user view various aspects of drive performance as it is shown on the operator display.

Some monitors can be output from terminal AM by assigning the specific monitor parameter number to H4-01. Refer to
H4-01: Multi-Function Analog Terminal AM Monitor Selection on page 200 for details on assigning functions to the
analog output.

€ U1: Operation Status Monitors

Status monitors display drive status like output frequency, current etc. Refer to U1: Operation Status Monitors on page
375 for a complete list of U1-O00O monitors and descriptions.

€ U2: Fault Trace

These monitor parameters are used to view the status of various drive aspects when a fault occurs. This information is
helpful for finding out why a fault occurred. Refer to U2: Fault Trace on page 377 for a complete list of U2-0C000 monitors
and descriptions.

U2-00 monitors are not reset when the drive is initialized. Refer to 04-11: U2, U3 Initialization on page 241 for
instructions to initialize the fault trace.

€ U3: Fault History

These parameters display faults that have occurred during operation as well as the drive operation time when those faults
occurred. Refer to U3: Fault History on page 377 for a complete list of U3-000 monitors and descriptions.

U3-00 monitors are not reset when the drive is initialized. Refer to 04-11: U2, U3 Initialization on page 241 for
instructions to initialize the fault trace.

€ U4: Maintenance Monitors

Maintenance monitors show:

* Runtime data of the drive and cooling fans, and number of Run commands issued.

* Maintenance data and replacement information for various drive components.

* kWh data.

* Highest peak current that has occurred and output frequency at the time the peak current occurred.

* Motor overload status information.

* Detailed information about the present Run command and frequency reference source selection.

Refer to U4: Maintenance Monitors on page 378 for a complete list of U4-C00 monitors and descriptions.

€ US5: PID Monitors

These monitors display various aspects of PID control. Refer to PID Block Diagram on page 131 for a description of
where each monitor is located in the PID control block.

Refer to U5: PID Monitors on page 379 for a complete list of U5-000 monitors and descriptions.

& U6: Control Monitors

Control monitors show:
» Reference data for the output voltage and vector control.

* ASR monitors. Refer to C5: Automatic Speed Regulator (ASR) on page 146 for details and an illustration that shows
where in the ASR block the monitors are located.

* The offset value added to the frequency reference by the Frequency Offset function. Refer to Setting 44/45/46: Offset
Frequency 1/2/3 Addition on page 183.

* The bias value added to the frequency reference by the Up/Down 2 function. Refer to Setting 75/76: Up/Down 2 on
page 184.

Refer to U6: Control Monitors on page 380 for a complete list of U6-C00 monitors and descriptions.

Note: Fix monitors U6-80 to U6-99 for communication options. Monitor content will vary based on the communication option card connected
to the drive. Refer to the option manual for more information.

& U8: DriveWorksEZ Monitors

These monitors are reserved for use with DriveWorksEZ.
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Troubleshooting

This chapter provides descriptions of the drive faults, alarms, errors, related displays, and possible
solutions. This chapter can also serve as a reference guide for tuning the drive during a trial run.
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6.1 Section Safety

A DANGER

Electrical Shock Hazard
Do not connect or disconnect wiring while the power is on.
Failure to comply will result in death or serious injury.

A WARNING

Electrical Shock Hazard
Do not operate equipment with covers removed.

Failure to comply could result in death or serious injury.

The diagrams in this section may illustrate drives without covers or safety shields to display details. Be sure to reinstall
covers or shields before operating the drives and run the drives according to the instructions described in this manual.

Always ground the motor-side grounding terminal.

Improper equipment grounding could result in death or serious injury by contacting the motor case.
Do not touch terminals before the capacitors have fully discharged.

Failure to comply could result in death or serious injury.

Before wiring terminals, disconnect all power to the equipment. The internal capacitor remains charged even after the
drive input power is turned off. The charge indicator LED will extinguish when the DC bus voltage is below 50 Vdc. To
prevent electric shock, wait at least five minutes after all indicators are off and measure the DC bus voltage level to
confirm safe level.

Do not allow unqualified personnel to perform work on the drive.
Failure to comply could result in death or serious injury.

Installation, maintenance, inspection and servicing must be performed only by authorized personnel familiar with
installation, adjustment and maintenance of AC drives.

Do not perform work on the drive while wearing loose clothing, jewelry, or without eye protection.
Failure to comply could result in death or serious injury.

Remove all metal objects such as watches and rings, secure loose clothing and wear eye protection before beginning
work on the drive.

Do not remove covers or touch circuit boards while the power is on.
Failure to comply could result in death or serious injury.
Fire Hazard
Tighten all terminal screws to the specified tightening torque.
Loose electrical connections could result in death or serious injury by fire due to overheating of electrical connections.
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 drive input power before applying power.
Do not use improper combustible materials.
Failure to comply could result in death or serious injury by fire.

Attach the drive to metal or other noncombustible material.
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NOTICE

Observe proper electrostatic discharge procedures (ESD) when handling the drive and circuit boards.

Failure to comply may result in ESD damage to the drive circuitry.

Never connect or disconnect the motor from the drive while the drive is outputting voltage.
Improper equipment sequencing could result in damage to the drive.

Do not use unshielded cable for control wiring.

Failure to comply may cause electrical interference resulting in poor system performance. Use shielded twisted-pair wires
and ground the shield to the ground terminal of the drive.

Do not allow unqualified personnel to use the product.

Failure to comply could result in damage to the drive or braking circuit.

Carefully review instruction manual TOBPC72060000 when connecting a braking option to the drive.
Do not modify the drive circuitry.

Failure to comply could result in damage to the drive and will void warranty.

Yaskawa is not responsible for modification of the product made by the user.

Check all the wiring after installing the drive and connecting other devices to ensure that all connections are
correct.

Failure to comply could result in damage to the drive.
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6.2 Motor Performance Fine Tuning_]

6.2 Motor Performance Fine Tuning

This section offers helpful information for counteracting oscillation, hunting, or other faults that occur while performing
a trial run. Refer to the section below that corresponds to the motor control method used.

Note:
the drive.

This section describes parameters that are commonly edited. Consult Yaskawa for more information on detailed settings and fine-tuning

€ V/f Motor Control Method Tuning

Table 6.1 Parameters for Tuning the Drive in V/f Motor Control Method

drives. Double this value when using a 400 V class drive.

. ; Default Suggested
Problem Parameter Corrective Action Value Setting
« Ifinsufficient motor torque relative to the size of the load
causes hunting, reduce the setting.
* Motor hunting and Hunting Prevention |° When motor hunting and oscillation occur with a light
oscillation at speeds Gair% (n1-02) load, increase the setting. 1.00 0.10 to 2.00
between 10 and 40 Hz  Lower this setting if hunting occurs when using a motor
with a relatively low inductance, such as a high-
frequency motor or a motor with a larger frame size.
¢ If the motor noise is too loud, increase the carrier
fi .
* Motor noise requency . o
. . Carrier Frequency |° ‘When motor hunting and oscillation occur at speeds up 7 (Swin
Motor hunting and L rrequency to 40 Hz, lower the carrier frequency. g 1to A
oscillation at speeds up to | Selection (C6-02) . ; PWM 1)
40 Hz » The default setting for the carrier frequency depends on
the drive capacity (02-04) and the Drive Duty Selection
(C6-01).
* Poor torque or speed Torque + Ifmotor torque and speed response are too slow, decrease
response Compensation the setting. <>
. . 100 to 1000
¢ Motor hunting and Primary Delay Time |+ If motor hunting and oscillation occur, increase the 200 ms © ms
oscillation (C4-02) setting.
* Poor motor torque at speeds » If motor torque is insufficient at speeds below 10 Hz,
below 10 Hz Torque increase the setting.
. Compensation Gain . . . . . 1.00 0.50to 1.50
* Motor hunting and (C4-01)  If motor hunting and oscillation with a relatively light
oscillation load, decrease the setting.
* If torque is insufficient at speeds below 10 Hz, increase )
« Poor motor torque at low | Mid Output Voltage | the setting. 113 61 -(?2\3]
speeds A (E1-08)  If motor instability occurs at motor start, decrease the 0 .
) . L . E1-10: Initial value £5 V
 Motor instability at motor | Minimum Output setting. 120V
start Voltage (E1-10) | Note: The recommended setting value is for 200 V class <I>

Poor speed precision

Slip Compensation
Gain (C3-01)

» After setting the motor-rated current (E2-01), motor-
rated slip (E2-02) and motor no-load current (E2-03),
adjust the slip compensation gain (C3-01).

05t0 1.5

<1> Default settings change when the Control Method is changed (A1-02) or a different V/f pattern is selected using parameter E1-03. The default
setting shown is for V/f Control.

Note:

Use slip compensation to improve speed precision in V/f Control. First make sure that the proper values have been set for the motor

rated current to E2-01, motor rated slip (E2-02), and motor no-load current (E2-03). Next, adjust the slip compensation gain set to
C3-01 so that it is between 0.5 to 1.5.
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€ Open Loop Vector (OLV) Motor Control Method Tuning
Table 6.2 Parameters for Tuning the Drive in OLV Motor Control Method

- - Default Suggested
Problem Parameter No. Corrective Action Value Setting
f’eosorogls(;tor torque and speed  If motor torque and speed response are too slow,
. pt ] b ‘ AFR Gain gradually decrease the setting by 0.05. <> 0.50 10 2.00
ontrol motor hunting an (n2-01)  If motor hunting and oscillation occur, gradually ’ '
oscillation at speeds between 10 . h 1o by 0.05
and 40 Hz. increase the setting by 0.05.
» To improve motor torque speed response,
gradually reduce this setting by 10 ms and check
the performance.
Poor motor torque and speed . —
response * If motor hunting and oscillation occur as a result
. AFR Time Constant 1 of load inertia, gradually increase the setting by 50 ms 50 t0 2000 ms
Control motor hunting and (n2-02) 50 ms and check the performance.
oscillation at speeds between 10 .
and 40 Hz. Note: Ensure that n2-02 < n2-03. When making
adjustments to n2-02, set C4-02 (Torque
Compensation Primary Delay Time Constant 1)
accordingly.
 Ifovervoltage trips occur, gradually increase this
setting by 50 ms.
« Ifresponse is slow, gradually reduce this settin.
. P g y g
AFR T1m§ gé)nstant 2| by 10 ms. . 750 ms 750 to 2000 ms
(n2-03) Note: Ensure that n2-02 < n2-03. When making
adjustments to n2-03, increase the value of C4-06
Overvoltage trips when (Torqute_ Coglpensation Primary Delay Time 2)
accelerating, decelerating, or proportionally.
during sudden speed or load  If overvoltage trips occur, gradually increase this
changes. setting by 10 ms and check the performance.
Torgue Compensaion | 1spome oy, gradually redce s s
Primary Delay Time ) 150 ms 150 to 750 ms
Constrgm 2 ((}j/4-()6) Note: Ensure that C4-02 < C4-06. When changing
C4-06 (Torque Compensation Primary Delay Time
Constant 2), increase the value of n2-03
proportionally.
* To improve motor torque speed response,
gradually reduce this setting by 2 ms and check
Poor motor torque and speed | Torque Compensation the performar}ce. o
Primary Delay Time |¢ If motor hunting and oscillation occur, gradually <>
response . . . 20 ms 20 to 100 ms
Motor huntine and oscillation Constant 1 increase this setting by 10 ms.
& : (C4-02) Note: Ensure that C4-02 < C4-06. When making
adjustments to C4-02, increase n2-02 (AFR Time
Constant) proportionally.
o If is sl dually d the setti
Poor soeed resnonse and Slip Compensation byrelsop:)riqss'e is slow, gradually decrease the setting
stabilitp P Primary Delay Time . ) ) 200 ms <2~ 100 to 500 ms
y Constant (C3-02) |* If speed is unstable, gradually increase the setting
by 10 ms.
» Ifspeed is too slow, gradually increase the setting
. Slip Compensation by 0.1 ms.
P . <2> Stol.
oor speed precision Gain (C3-01) » Ifspeed is too fast, gradually decrease the setting 1.0 05t 1.5
by 0.1 ms.
e Ifthere is too much motor noise, the carrier
Motor noise frequency is t'oo high. o
. Carrier Frequency | If motor hunting and oscillation occur at low Dep. on drive | 0 to the default
Control motor hunting and : speeds, reduce the carrier frequency. o .
oscillation occur at speeds Selection (C6-02) . . capacity setting
below 10 Hz. * The default setting for the carrier frequency
depends on the drive capacity (02-04) and Drive
Duty Selection (C6-01).
 If motor torque and speed response are too slow,
increase the setting.
. * Ifthe motor exhibits excessive instability at start-| g1_08: 12
Poor motor torque at low speeds | Mid Ou(tlglllfagc))ltage A up, reduce the setting. 08<-2> oV )
Poor speed response Minimum Output | Note: The default value is for 200 V class units. E1-10: 2.5V Initial £2 V
Motor instability at motor start. Voltage (E1-10) Double this value when using a 400 V class drive. <2>
When working with a relatively light load,
increasing this value too much can create an
excessively high of a torque reference.
<1> Default setting is determined by drive model.
Models BA00O1 to BA0012, 2A0001 to 2A0020, and 4A0001 to 4A0011: Setting 1.00.
Models BA0018, 2A0030 to 2A0069, and 4A0018 to 4A0038: Setting 1.50.
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<2> Default settings change when the Control Method is changed (A1-02) or a different V/f pattern is selected using parameter E1-03. The default
setting shown is for V/f Control.

When using OLV Motor Control, leave the torque compensation gain (C4-01) at its default setting of 1.00. To increase
speed precision during regeneration in OLV Motor Control, enable slip compensation during regeneration (C3-04 = “17),

€ Motor Hunting and Oscillation Control Parameters

In addition to the parameters discussed on page 161, the following parameters indirectly affect motor hunting and
oscillation.

Table 6.3 Parameters that Affect Control Performance in Applications
Name (Parameter No.) Application

q Prevents motor speed loss by maintaining the output frequency when working with heavy loads or when
R i1 is powerful backlash on the machine side.

Accel/Decel Time (C1-01 through Adjusting accel and decel times will affect the torque presented to the motor during acceleration or
C1-09) deceleration.
?lil(‘:ol:lrgvlf ggl_%zz;cterlstlcs ezl Prevents shock at the beginning and end of acceleration and deceleration.

Jump Frequency (d3-01 through d3-04) | Skips over the resonant frequencies of connected machinery.
Analog Filter Time Constant (H3-13) |Prevents fluctuation in the analog input signal due to noise.

* Prevents motor speed loss and overvoltage. Used when the load is too heavy and also during sudden
Stall Prevention (L3-01 through L.3-06,| acceleration/deceleration.

L3-11) * Adjustment is not normally required because Stall Prevention is enabled as a default. Disable Stall
Prevention during deceleration (L3-04 = “0”) when using a braking resistor.

 Sets th i t for Open Loop Vector Control.
Torque Limits (L7-01 through L7-04, ets the maximum torque for Open Loop Vector Contro

L7-06, L7-07) + Ensure that the drive capacity is greater than the motor capacity when increasing this setting. Be careful
> when reducing this value because motor speed loss may occur with heavy loads.
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6.3 Drive Alarms, Faults, and Errors

€ Types of Alarms, Faults, and Errors

Check the LED operator for information about possible faults if the drive or motor fails to operate. Refer to Using the
Digital LED Operator on page 76.

If problems occur that are not covered in this manual, contact the nearest Yaskawa representative with the following

information:

* Drive model

* Software version
* Date of purchase
* Description of the problem

Table 6.4 contains descriptions of the various types of alarms, faults, and errors that may occur while operating the drive.

Contact Yaskawa in the event of drive failure.

Table 6.4 Types of Alarms, Faults, and Errors

Type

Drive Responses to Alarms, Faults, and Errors

Faults

When the drive detects a fault:

» The digital operator displays text that indicates the specific fault and the ALM indicator LED remains lit until the fault
is reset.

» The fault interrupts drive output and the motor coasts to a stop.
* Depending on the setting, the drive and motor may stop via different methods than listed.
« Ifadigital output is programmed for fault output (H2-OO = E), it will close if a fault occurs.

When the drive detects a fault, it will remain inoperable until that fault has been reset. Refer to Fault Reset Methods on
page 284.

Alarms

Minor Faults and

When the drive detects an alarm or a minor fault:

+ The digital operator displays text that indicates the specific alarm or minor fault and the ALM indicator LED flashes.
* The motor does not stop.

* One of the multi-function contact outputs closes if set to be tripped by a minor fault (H2-OO = 10), but not by an alarm.
 The digital operator displays text indicating a specific alarm and ALM indicator LED flashes.

Remove the cause of an alarm or minor fault to automatically reset.

Operation Errors

When parameter settings conflict with one another or do not match hardware settings (such as with an option card), it
results in an operation error.
When the drive detects an operation error:

» The digital operator displays text that indicates the specific error.
» Multi-function contact outputs do not operate.

When the drive detects an operation error, it will not operate the motor until the error has been reset. Correct the settings
that caused the operation error to reset.

Tuning Errors

Tuning errors occur while performing Auto-Tuning.
When the drive detects a tuning error:

» The digital operator displays text indicating the specific error.
* Multi-function contact outputs do not operate.
* Motor coasts to stop.

* Remove the cause of the error and repeat the Auto-Tuning process.

€ Alarm and Error Displays

B Faults

When the drive detects a fault, the ALM indicator LEDs remain lit without flashing. If the LEDs flash, the drive has
detected a minor fault or alarm. Refer to Minor Faults and Alarms on page 252 for more information. Conditions such
as overvoltage or external faults can trip both faults and minor faults, therefore it is important to note whether the LEDs
remain lit or if the LEDs flash.

Table 6.5 Fault Displays

Digital Operator Digital Operator
Display Name Pg. Display Name Pg.
bU5 bUS |Option Communication Error 255 CPEOC CPF02 |A/D Conversion Error 256
= MEMOBUS/Modbus CRFDS CPF03 |PWM Data Fault 256
LC CE C P 255
ommunication Error X : - X
- - Drive Specification Mismatch
L CF  |Control Fault 255 LARLG CPF06 |during Terminal Board or Control | 256
fof CoF | Current Offset Fault 255 Board Replacement
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Digital Operator

Digital Operator

Display Name Pg. Display Name Pg.
CEERT CPFO7 %";rlrlrtlinal Board Communication 256 ] _‘:_ ;'_-_ oC Overcurrent 260
- — offlili <> | oFA00 |Option Card Connection Error 261
CPEGR | cprog | L ROM Serial Communications |-y | 17 F 0 ™ FAQT |Option Unit Fault 261
Fec CPF11 |RAM Fault 256 ofRO3 oFA03 |Option Card Fault 261
fpeg CPF12 |FLASH Memory Fault 256 ofAOY oFA04 | Option Card Fault 261
CREIS CPF13 |Watchdog Circuit Exception 256 of lL__' :77 'l'.-:' o oFA30 to Option Card Fault 261
CPF !4 | CPF14 |Control Circuit Fault 256 offi13 | oFA43
TAF G CPF16 | Clock Fault 257 ot oH |Heatsink Overheat 261
Nk CPF17 | Timing Fault 257 o /1: 7:' oH1 |Heatsink Overheat . 261
CPFIE CPF18 |Control Circuit Fault 257 ond oH3 | Motor Overheat 1 (PTC input) 262
CAF 1D CPF19 |Control Cireuit Fault 257 oht oH4 |Motor Overheat 2 (PTC input) 262
RAM Fault 257 ol f oL1 |Motor Overload 262
FPE20or | CPF20 or[FLASH Memory Fault 257 old oL2 |Drive Overload 263
FOEZ | <1> | CPF21 Watchdog Circuit Exception 257 ol oL3 |Overtorque Detection 1 263
Clock Fault 257 ol oL4  |Overtorque Detection 2 264
rpEZ2 CPF22 | A/D Conversion Error 257 ol 5 oL5 |Mechanical Weakening Detection 1| 264
LFFZ3 | CPF23 |PWM Feedback Data Fault 257 ol i oL7 _ |High Slip Braking oL 264
CRE2Y CPF24 |Drive Capacity Signal Fault 257 afr oPr | Operator Connection Fault 204
LREZS CPF25 |Terminal Board Not Connected 257 o5 oS Overspeed (for Simple V/fwithPG) | 264
ny dEv gﬁﬁ;ﬁ?‘@ fsvlz,?qu ]PGE)Viaﬁon (for 258 ::, :__l ov Overvoltage 264
I PF Input Phase Loss 265
dudAL | dWAL gflit;%‘t’vorkSEZ Program Error 158 fro PGo lI;g)Disconnect (for Simple V/fwith| . ¢
dUdFL dWFL |DriveWorksEZ Fault -4 rH |Dynamic Braking Resistor 266
ES E5 %ig?ﬁgiouNK Watchdog 258 rr T Dynamic Braking Transistor 266
EFD EF0 |Option External Fault 258 ot sC IGBT Short Circuit 266
EF ltoEFE EF1 to |External Fault (input terminal S1 to 258 - 'l:_'_ SEr | Too Many Spee.d Search Restarts 266
EF6  [S6) 5 a STo |Pull-Out Detection 267
crr Err | EEPROM Write Error 259 He 3 UL3 |Undertorque Detection 1 267
FoH FbH |Excessive PID Feedback 259 Ly UL4 | Undertorque Detection 2 267
Fbl FbL | PID Feedback Loss 259 Ls ULS5 |[Mechanical Weakening Detection2| 267
LF GF | Ground Fault 259 o i3> Uvl  |Undervoltage 267
L _:-_ LF  |Output Phase Loss 259 a5 Uva | Control Power Supply 268
LA LF2 |Current Imbalance 260 Undervoltage
5L nSE  |Node Setup Error 260 Hud Uv3 | Soft Charge Circuit Fault 268
<1> Displayed as LPE20 when occurring at drive power up. When one of the faults occurs after successfully starting the drive, the display will
show LPFZ 1.
<2> Available in drive software versions PRG: 1020 and later.
<3> Uvl1 and Uv2 faults are not saved to the fault history

B Minor Faults and Alarms

When a minor fault or alarm occurs, the ALM LED flashes and the text display shows an alarm code. A fault has occurred
if the text remains lit and does not flash. Refer to Alarm Detection on page 269. An overvoltage situation, for example,
can trigger both faults and minor faults. It is therefore important to note whether the LEDs remain lit or if the LEDs flash.

Table 6.6 Minor Fault and Alarm Displays

Digital Operator Display Name Mirza;_FDauDItgll:)t)p = Pg.
Ac- AEr E/E::tgﬁ :](}groe?dslgit)ing Error (CC-Link, CANopen, YES 269

oh bb Drive Baseblock No output 269
HUS bUS Option Card Communications Error YES 269
CALL CALL Serial Communication Transmission Error YES 269
Lk CE MEMOBUS/Modbus Communication Error YES 270
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Digital Operator Display Name Mi?ﬁafnagtgluot)p = Pg.
frsl CrST Can Not Reset YES 270
T CyC MECHATROLINK Comm. Cycle Setting Error YES 270
dEu dEv Excessive Speed Deviation (for Simple V/f with PG) YES 270
dnt dnE Drive Disabled YES 271
dudAl dWAL  |DriveWorksEZ Alarm YES 258
£S ES MECHATROLINK Watchdog Timer Error YES 271
EF EF Run Command Input Error YES 271
EFD EFO Option Card External Fault YES 271
EF lto£FE | EFI to EF6 |External Fault (input terminal S1 to S6) YES 271
FhH FbH  |Excessive PID Feedback YES 272
Fhl FbL PID Feedback Loss YES 272
Hbb Hbb Safe Disable Signal Input YES 272
HbbF HbbF  |Safe Disable Signal Input YES 272
HLCA HCA  |Current Alarm YES 272
L= LT-1 Cooling Fan Maintenance Alarm No S}Eput 273
Lr-2 LT-2 Capacitor Maintenance Alarm No Slu>tput 273
Lh-4 LT-3 Soft Charge Bypass Relay Maintenance Time No S,u:p ut 273
Lr-4 LT-4 IGBT Maintenance Time (50%) No Slu>tput 273
oh oH Heatsink Overheat YES 273
ohd oH2 Drive Overheat YES 274
oRd oH3 Motor Overheat YES 274
ol 3 oL3 Overtorque 1 YES 274
ol oL4 Overtorque 2 YES 274
ol 5 oL5 Mechanical Weakening Detection 1 YES 275
o5 oS Overspeed (for Simple V/f with PG) YES 275
ou ov Overvoltage YES 275
PRES PASS MEMOBUS/Modbus Test Mode Complete No output 275
Plho PGo PG Disconnect (for Simple V/f with PG) YES 275
rin rUn During Run 2, Motor Switch Command Input YES 275
5E SE MEMOBUS/Modbus Test Mode Fault YES 276
FrPL TrPC  |IGBT Maintenance Time (90%) YES 276
e UL3 Undertorque 1 YES 276
UL UL4 Undertorque 2 YES 276
HLs ULS5 Mechanical Weakening Detection 2 YES 267
Uu Uv Undervoltage YES 276
<I> Output when H2-OO =F
B Operation Errors
Table 6.7 Operation Error Displays
Digitgils('))rai;'ator Nl Pg. Digitlglils?)i):;ator Name Pg.
oPED oPEO1 |Drive Unit Setting Error 278 oFEND oPEO8 |Parameter Selection Error 280
oPElC oPE02 |Parameter Setting Range Error 278 oPEDS oPE09 |PID Control Selection Error 280
ofEDS oPEO3 |Multi-Function Input Setting Error 278 oPE 0 oPE10 |V/fData Setting Error 281
oPEOY oPE04 |Terminal Board Mismatch Error 279 oPE 1! oPE11 |Carrier Frequency Setting Error 281
oPENS oPE(O5 |Run Command Selection Error 279 oPE 13 oPE13 |Pulse Train Monitor Selection Error 281
oBEnT oPE07 lg/gllel:tclt-llf)lrllnég(())rrl Analog Input 279 oPE 4 oPE14 |Application Setup Error 281
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B Auto-Tuning Errors
Table 6.8 Auto-Tuning Error Displays

Digital Operator Digital Operator
Display Name Pg. Display Name Pg.
End ! Endl |Excessive V/f Setting 282 Er-04 Er-04 |Line-to-Line Resistance Error 283
Endl End2 g/l(;)etlcc)fglclireorlllt %?rrgrSaturation 282 I:: - /_Z’ 5 Er-05 |No-Load Current Error 283
— , E--08 | Er-08 |Rated Slip Error 283
':,_ n :_,_':' ’ End3 |Rated Current Setting Alarm 282 [T Er-09 | Acceleration Error 283
‘I'_' "'_l’ _" Er-01 | Motor Data Error 282 Er-11 Er-11 |Motor Speed Error 283
L_' L“-_ Er-02 |Alarm 282 E-- i Er-12 | Current Detection Error 283
Er-03 Er-03 [STOP button Input 282
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6.4 Fault Detection

€ Fault Displays, Causes,
Table 6.9

and Possible Solutions

Detailed Fault Displays, Causes, and Possible Solutions

Digital Operator Display

Fault Name

Option Communication Error

b5 bUS

* After establishing initial communication, the connection was lost.
* Only detected when the run command frequency reference is assigned to an option card.

Cause

Possible Solution

No signal received from the PLC.

circuit exists.

The communication cable is faulty or a short | *

» Check for faulty wiring.
Correct the wiring.
» Check for loose wiring and short circuits. Repair as needed.

A communications data error occurred due to
noise.

» Check the various options available to minimize the effects of noise.

+ Counteract noise in control circuit, main circuit, and ground wiring.

 Ensure that other equipment such as switches or relays do not cause noise and use surge suppressors
if required.

» Use cables recommended by Yaskawa or another type of shielded line. Ground the shield on the
controller side or on the drive input power side.

+ Separate all wiring for communications devices from drive input power lines. Install an EMC noise
filter to the input side of the drive input power.

The option card is damaged.

* Replace the option card if there are no problems with the wiring and the error continues to occur.

The option card is not properly connected to
the drive.

» The connector pins on the option card are not properly lined up with the connector pins on the drive.
* Reinstall the option card.

Digital Operator Display

Fault Name

MEMOBUS/Modbus Communication Error

CE CE

Control data was not received for the CE detection time set to H5-09.

Cause

Possible Solution

Faulty communications wiring, or a short
circuit exists.

* Check for faulty wiring.
* Correct the wiring.
* Check for loose wiring and short circuits. Repair as needed.

A communications data error occurred due to
noise.

* Check the various options available to minimize the effects of noise.
+ Counteract noise in control circuit, main circuit, and ground wiring.

» Use Yaskawa-recommended cables, or another type of shielded line. Ground the shield on the
controller side or on the drive input power side.

* Ensure that other equipment such as switches or relays do not cause noise and use surge suppressors
if required.

* Separate all wiring for communications devices from drive input power lines. Install an EMC noise
filter to the input side of the drive input power.

Digital Operator Display

Fault Name

Control Fault

r CF

==

A torque limit was reached continuously for three seconds or longer during a ramp to stop while in
Open Loop Vector Control.

Cause

Possible Solution

Motor parameters are not set properly.

Check the motor parameter settings and repeat Auto-Tuning.

Torque limit is too low.

Set the torque limit to the most appropriate setting (L7-01 through L7-04).

Load inertia is too big.

* Adjust the deceleration time (C1-02, -04, -06, -08).

* Set the frequency to the minimum value and interrupt the run command when the drive finishes
decelerating.

Digital Operator Display

Fault Name

Current Offset Fault

CoF

==
]
i

The current sensor is damaged or there was residual induction current in the motor (e.g., during sudden
deceleration or when coasting) when the drive attempted to start the motor.

Cause

Possible Solution

Due to residual induction current in the
motor when the drive attempted to start the
motor, the drive attempted to adjust the
current offset value beyond the allowable
range.

» Create a motor restart sequence that allows enough time for the residual induction voltage to
dissipate.

* Enable Speed Search at start (b3-01 = 1). Use the multi-function terminals to execute External Speed
Search 1 and 2 (H1-OO =61 or 62).

Note: When using a PM motor, both External Speed Search 1 and 2 perform the same operation.
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Digital Operator Display

Fault Name

ocn
Iy

CPF02

=
iy

A/D Conversion Error

An A/D conversion error occurred.

Cause

Possible Solution

Control circuit is damaged.

Cycle power to the drive. If the problem continues, replace the drive.

Control circuit terminals have shorted out
(+V, AC).

* Check for wiring errors along the control circuit terminals.
* Correct the wiring.

Check the resistance of the speed potentiometer and related wiring.

Control terminal input current has exceeded
allowable levels.

* Check the input current.
* Reduce the current input to control circuit terminal (+V) to 20 mA.

Digital Operator Display

Fault Name

rocn
L

[

CPFO03

PWM Data Error

There is a problem with the PWM data.

Cause

Possible Solution

Drive hardware is damaged.

Replace the drive.

Digital Operator Display

Fault Name

e
CPFOE

CPF06

EEPROM Data Error

There is an error in the data saved to EEPROM.

Cause

Possible Solution

Control circuit is damaged.

Cycle power to the drive. If the problem continues, replace the drive.

The power supply was switched off when
parameters were written (e.g., using a
communications option card).

* Cycle power to the drive and check operation again.
¢ Initialize the drive using A1-03.
« If the problem persists after initializing the drive, replace the drive.

Digital Operator Display

Fault Name

rocn
g

1 CPF07

Terminal Board Communications Error

A communication error occurred at the terminal board.

Cause

Possible Solution

There is a fault connection between the
terminal board and control board.

Turn the power off and reconnect the control circuit terminals.

Digital Operator Display Fault Name
Focno EEPROM Serial Communication Fault
[ AN CPFO08 , . . .
EEPROM communications are not functioning properly.
Cause Possible Solution

Terminal board or control board is not
connected properly.

Turn the power off and check the control terminal connections.

Digital Operator Display

Fault Name

CPEL CPF11

[ |

RAM Fault

Cause

Possible Solution

Hardware is damaged.

Replace the drive.

Digital Operator Display

Fault Name

1
!CIL !

(]

CPF12

==

FLASH Memory Fault

Problem with the ROM (FLASH memory).

Cause

Possible Solution

Hardware is damaged.

Replace the drive.

Digital Operator Display

Fault Name

N}
ILILI

CPF13

==
[

Watchdog Circuit Exception

Self-diagnostics problem.

Cause

Possible Solution

Hardware is damaged.

Replace the drive.

Digital Operator Display

Fault Name

roc

LHF N CPF14

Control Circuit Fault

CPU error (CPU operates incorrectly due to noise, etc.)
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Digital Operator Display

Fault Name

CPF16

Cause Possible Solution
Hardware is damaged. Replace the drive.
Digital Operator Display Fault Name
- - Clock Fault

Standard clock error.

CPF17

—rra

Cause Possible Solution
Hardware is damaged. Replace the drive.
Digital Operator Display Fault Name
Fac 1T Timing Fault

A timing error occurred during an internal process.

Cause

Possible Solution

Hardware is damaged.

Replace the drive.

Digital Operator Display

Fault Name

ocC
HEG

CPF18

==

Control Circuit Fault

CPU error. Non-Maskable Interrupt (An unusual interrupt was triggered by noise, etc.)

Cause

Possible Solution

Hardware is damaged.

Replace the drive.

Digital Operator Display

Fault Name

oc
[ |

(]

CPF19

Control Circuit Fault

CPU error (Manual reset due to noise, etc.)

Cause

Possible Solution

Hardware is damaged.

Replace the drive.

Digital Operator Display

Fault Name

One of the following faults occurred: RAM fault, FLASH memory error, watchdog circuit exception,
clock error

CPF20 or CPF21

* RAM fault.

* FLASH memory error (ROM error).

» Watchdog circuit exception (self-diagnostic error).
* Clock error.

Cause Possible Solution
Hardware is damaged. Replace the drive.
Digital Operator Display Fault Name
rEESD CPE22 A/D Convers}ion Fault
A/D conversion error.
Cause Possible Solution

Control circuit is damaged.

» Cycle power to the drive. Refer to Diagnosing and Resetting Faults on page 284.
+ If the problem continues, replace the drive.

Digital Operator Display Fault Name
P PWM Feedback Fault
Lrrcd CPF23
PWM feedback error.
Cause Possible Solution
Hardware is damaged. Replace the drive.

Digital Operator Display

Fault Name

mOoC o
!_IL!LL-L'

CPF24

Drive Capacity Signal Fault

Entered a capacity that does not exist. (Checked when the drive is powered up.)

Cause

Possible Solution

Hardware is damaged.

Replace the drive.

Digital Operator Display

Fault Name

CPEAS | CPF25

Terminal Board Not Connected

Cause

Possible Solution
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Digital Operator Display

Fault Name

Terminal board is not connected correctly.

Reconnect the terminal board to the connector on the drive, then cycle the power to the drive.

Digital Operator Display

Fault Name

dEv

e
dtu

Speed Deviation (for Simple V/f with PG)

According to the pulse input (RP), the speed deviation is greater than the setting in F1-10 for longer
than the time set to F1-11.

Cause

Possible Solution

Load is too heavy.

Reduce the load.

Acceleration and deceleration times are set
too short.

Increase the acceleration and deceleration times (C1-01 through C1-08).

The load is locked up.

Check the machine.

Parameters are not set appropriately.

Check the settings of parameters F1-10 and F1-11.

Motor brake engaged. Ensure the motor brake releases properly.
Digital Operator Display Fault Name
LdFL dWFL DriveWorksEZ Fault
dbdAL dWAL DriveWorksEZ Program Error Output

Cause

Possible Solution

Fault output by DriveWorksEZ

Correct the cause of the fault.

Digital Operator Display

Fault Name

I~y

5 E5

MECHATROLINK Watchdog Timer Error

The watchdog timed out.

Cause

Possible Solution

Data has not been received from the PLC,
triggering the watchdog timer.

Execute DISCONNECT or ALM_CLR, then issue a CONNECT command or SYNC_SET command
and proceed to phase 3.

Digital Operator Display

Fault Name

IL )

=

EFO0

iz

Option Card External Fault

An external fault condition is present.

Cause

Possible Solution

An external fault was received from the PLC
with other than F6-03 = 3 “alarm only” (the
drive continued to run after external fault).

* Remove the cause of the external fault.
* Remove the external fault input from the PLC.

Problem with the PLC program.

Check the PLC program and correct problems.

Digital Operator Display Fault Name
£F BF1 External Fault (input terminal S1)
External fault at multi-function input terminal S1.
o External Fault (input terminal S2)
circ EF2 . . -
External fault at multi-function input terminal S2.
£F3 EF3 External Fault (input terminal S3)
External fault at multi-function input terminal S3.
CEy EF4 External Fault (input .termin.f:ll Sfl) -
External fault at multi-function input terminal S4.
cCr EF5 External Fault (input terminal S5)
- External fault at multi-function input terminal S5.
- External Fault (input terminal S6
trb EF6 (inp ; . ) -
External fault at multi-function input terminal S6.

Cause

Possible Solution

An external device has tripped an alarm
function.

Remove the cause of the external fault and reset the fault.

Wiring is incorrect.

» Ensure the signal lines have been connected properly to the terminals assigned for external fault
detection (H1-O0O = 20 to 2F).

* Reconnect the signal line.

Incorrect setting of multi-function contact
inputs.

* Check if the unused terminals set for H1-OO = 20 to 2F (External Fault).
* Change the terminal settings.
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6.4 Fault Detection

Digital Operator Display Fault Name
p EEPROM Write Error
cri Err - -
Data does not match the EEPROM being written to.
Cause Possible Solution

* Press the ENTER button.
 Correct the parameter settings.
» Cycle power to the drive. Refer to Diagnosing and Resetting Faults on page 284.

Digital Operator Display

Fault Name

™
=
=

FbH

Excessive PID Feedback

PID feedback input is greater than the level set b5-36 for longer than the time set to b5-37. Set b5-12
to 2 or 5 to enable fault detection.

Cause

Possible Solution

Parameters are not set appropriately.

Check the settings of parameters b5-36 and b5-37.

Wiring for PID feedback is incorrect.

Correct the wiring.

There is a problem with the feedback sensor.

* Check the sensor on the control side.
* Replace the sensor if damaged.

Digital Operator Display

Fault Name

Iz
——

FbL

PID Feedback Loss

This fault occurs when PID Feedback Loss Detection is programmed to fault (b5-12 = 2) and the PID
Feedback < PID Feedback Loss Detection Level (b5-13) for the PID Feedback Loss Detection Time
(b5-14).

Cause

Possible Solution

Parameters are not set appropriately.

Check the settings of parameters b5-13 and b5-14.

Wiring for PID feedback is incorrect.

Correct the wiring.

There is a problem with the feedback sensor.

Check the sensor on the controller side. If damaged, replace the sensor.

Digital Operator Display

Fault Name

GF

Ground Fault

* Current shorted to ground exceeded 50% of rated current on output side of the drive.

» Setting L8-09 to 1 enables ground fault detection in models 2A0020 to 2A0069 and 4A0011 to
4A0038.

Cause

Possible Solution

Motor insulation is damaged.

* Check the insulation resistance of the motor.
* Replace the motor.

A damaged motor cable is creating a short
circuit.

» Check the motor cable.
* Remove the short circuit and turn the power back on.

* Check the resistance between the cable and the ground terminal ©.
* Replace the cable.

The leakage current at the drive output is too
high.

* Reduce the carrier frequency.
* Reduce the amount of stray capacitance.

The drive started to run during Current Offset
Fault or while coasting to a stop.

* The value set exceeds the allowable setting range while the drive automatically adjusts the current
offset (this happens only attempting to restart a PM motor that is coasting to stop).

* Enable Speed Search at start (b3-01 = 1).

* Perform Speed Search 1 or 2 (H1-OO = 61 or 62) via one of the external terminals.
Note: Speed Search 1 and 2 are the same when using OLV/PM control mode.

Hardware problem.

» Replace the drive.

Digital Operator Display

Fault Name

LF LF

Output Phase Loss

 Phase loss on the output side of the drive.
* Phase Loss Detection is enabled when L8-07 is set to 1 or 2.

Cause

Possible Solution

The output cable is disconnected.

» Check for wiring errors and ensure the output cable is connected properly.
* Correct the wiring.

The motor winding is damaged.

* Check the resistance between motor lines.
* Replace the motor if the winding is damaged.

The output terminal is loose.

* Apply the tightening torque specified in this manual to fasten the terminals. Refer to Wire Size on
page 63.
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6.4 Fault Detection

Digital Operator Display

Fault Name

The motor being used is less than 5% of the
drive rated current.

Check the drive and motor capacities.

An output transistor is damaged.

Replace the drive.

A single-phase motor is being used.

The drive being used cannot operate a single phase motor.

Digital Operator Display

Fault Name

pu

C LF2

!
L

Output current imbalance

One or more of the phases in the output current is lost.

Cause

Possible Solution

Phase loss has occurred on the output side of
the drive.

* Check for faulty wiring or poor connections on the output side of the drive.
* Correct the wiring.

Terminal wires on the output side of the drive
are loose.

Apply the tightening torque specified in this manual to fasten the terminals. Refer to Wire Size on
page 63.

No signal displays from the gate driver
board.

Replace the drive. Contact Yaskawa for assistance.

Motor impedance or motor phases are
uneven.

* Measure the line-to-line resistance for each motor phase. Ensure all values are the same.
* Replace the motor. Contact Yaskawa for assistance.

Digital Operator Display

Fault Name

[y
[

nSE

i

Node Setup Error

A terminal assigned to the node setup function closed during Run.

Cause

Possible Solution

The node setup terminal closed during Run.

A Run command was issued while the node
setup function was active.

* Check whether a Run command was accidentally entered via the terminals or from a comm. option
unit.

* Turn off the Run command when using the node setup function.

Digital Operator Display

Fault Name

oC

r
oL

Overcurrent

Drive sensors have detected an output current greater than the specified overcurrent level.

Cause

Possible Solution

The motor has been damaged due to
overheating or the motor insulation is
damaged.

¢ Check the insulation resistance.
* Replace the motor.

One of the motor cables has shorted out or
there is a grounding problem.

» Check the motor cables.
* Remove the short circuit and power the drive back up.

* Check the resistance between the motor cables and the ground terminal®.
* Replace damaged cables.

The load is too heavy.

* Measure the current flowing into the motor.

* Replace the drive with a larger capacity unit if the current value exceeds the rated current of the
drive.

* Determine if there is sudden fluctuation in the current level.
» Reduce the load to avoid sudden changes in the current level or switch to a larger drive.

The acceleration or deceleration times are
too short.

Calculate the torque needed during acceleration relative to the load inertia and the specified
acceleration time.
If the right amount of torque cannot be set, make the following changes:

* Increase the acceleration time (C1-01, C1-03, C1-05, C1-07)
* Increase the S-curve characteristics (C2-01 through C2-04)
* Increase the capacity of the drive.

The drive is attempting to operate a
specialized motor or a motor larger than the
maximum size allowed.

* Check the motor capacity.

» Ensure that the rated capacity of the drive is greater than or equal to the capacity rating found on
the motor nameplate.

Magnetic contactor (MC) on the output side
of the drive has turned on or off.

Set up the operation sequence so that the MC is not tripped while the drive is outputting current.

V/f setting is not operating as expected.

» Check the ratios between the voltage and frequency.

* Set parameter E1-04 through E1-10 appropriately. Set E3-04 through E3-10 when using a second
motor.

» Lower the voltage if it is too high relative to the frequency.

Excessive torque compensation.

* Check the amount of torque compensation.

» Reduce the torque compensation gain (C4-01) until there is no speed loss and less current.
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6.4 Fault Detection

Digital Operator Display

Fault Name

interference.

Drive fails to operate properly due to noise

* Review the possible solutions provided for handling noise interference.

* Review the section on handling noise interference and check the control circuit lines, main circuit
lines and ground wiring.

Overexcitation gain is set too high.

* Check if fault occurs simultaneously to overexcitation function operation.
 Consider motor flux saturation and reduce the value of n3-13 (Overexcitation Deceleration Gain).

coasting.

Run command applied while motor was

* Set b3-01 to 1 to enable Speed Search at Start.

* Program the Speed Search command input through one of the multi-function contact input terminals
(H1-O0O =“61" or “62”).

The wrong motor code has been entered for
in OLV/PM (Yaskawa motors only).

Enter the correct motor code to E5-01 to indicate that a PM motor is connected.

match.

The motor control method and motor do not

Check which motor control method the drive is set to in A1-02.
* For IM motors, set A1-02 to 0 or 2.
¢ For PM motors, set A1-02 to 5.

The motor cable is too long

Use a larger drive.

Digital Operator Display

Fault Name

ar A i

2

oFA00

Option Card Connection Error at Option Port CN5

The option card is incompatible with the drive.

Cause

Possible Solution

drive.

The option card is incompatible with the

Use a compatible option card.

Digital Operator Display

Fault Name

oFRO

oFAO1

Option Card Fault

Replace the option card.

Cause

Possible Solution

The option card is not connected properly to

Turn the power off and reconnect the option card.

the drive.
Digital Operator Display Fault Name
R, Option Card Fault
oFAG3 OFAO3 - —
Option card self-diagnostic error
LEADY oFAO4 Option Card Fault ' . '
An error occurred attempting to write to the option card memory.
. - Option Card Fault
0FA3T00F AT | OFA30 to oFA43 [

Communication ID error

Cause

Possible Solution

Option card or hardware is damaged.

Replace the option card. Contact Yaskawa for consultation.

Digital Operator Display

Fault Name

ot

oH

Heatsink Overheat

The temperature of the heatsink exceeded the value set to L8-02. Default value for L8-02 is determined
by drive capacity (02-04).

Cause

Possible Solution

Surrounding temperature is too high.

* Check the temperature surrounding the drive. Verify temperature is within drive specifications.
* Improve the air circulation within the enclosure panel.

* Install a fan or air conditioner to cool the surrounding area.

* Remove anything near the drive that might be producing excessive heat.

Load is too heavy.

* Measure the output current.
* Decrease the load.
» Lower the carrier frequency in C6-02.

Internal cooling fan is stopped.

* After replacing the fan, set 04-03 to 0 to reset cooling fan maintenance.

Digital Operator Display

Fault Name

o
an

oH1

Overheat 1 (Heatsink Overheat)

The temperature of the heatsink has exceeded 10 °C plus the default value of L8-02.

Cause

Possible Solution
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6.4 Fault Detection

Digital Operator Display

Fault Name

Surrounding temperature is too high.

* Check the temperature surrounding the drive.

* Improve the air circulation within the enclosure panel.

* Install a fan or air conditioner to cool the surrounding area.

* Remove anything near the drive that might be producing excessive heat.

Load is too heavy.

* Measure the output current.
» Lower the carrier frequency (C6-02).
* Reduce the load.

The internal cooling fan has reached its
performance life or has malfunctioned.

* Check the maintenance time for the cooling fan (U4-04).
» After replacing the fan, set 04-03 to 0 to reset cooling fan maintenance.

Current flowing to control circuit terminal
+V exceeded the tolerance level.

¢ Check the current level of the terminal.
* Set the current to the control circuit terminal to be 20 mA or less.

Digital Operator Display

Fault Name

oH3

oH3

Motor Overheat Alarm (PTC Input)

» The motor overheat signal to analog input terminal A1 or A2 exceeded the alarm detection level.
* Detection requires multi-function analog input H3-02 or H3-10 be set to E.

Cause

Possible Solution

Motor has overheated

* Check the size of the load, the accel/decel times and the cycle times.
* Decrease the load.
* Increase the acceleration and deceleration times (C1-01 through C1-08).

* Adjust the preset V/f pattern (E1-04 through E1-10). This will mainly involve reducing E1-08 and
E1-10.

» Be careful not to lower E1-08 and E1-10 excessively, as this reduces load tolerance at low speeds.

* Check the motor-rated current.

* Enter the motor-rated current as indicated on the motor nameplate (E2-01).
» Ensure the motor cooling system is operating normally.

» Repair or replace the motor cooling system.

Digital Operator Display

Fault Name

oH4

oHH

Motor Overheat Fault (PTC Input)

* The motor overheat signal to analog input terminal A1 or A2 exceeded the fault detection level.
» Detection requires multi-function analog input H3-02 or H3-10 be set to E.

Cause

Possible Solution

Motor has overheated.

» Check the size of the load, the accel/decel times and the cycle times.
¢ Decrease the load.
* Increase the acceleration and deceleration times (C1-01 through C1-08).

* Adjust the preset V/f pattern (E1-04 through E1-10). This will mainly involve reducing E1-08 and
E1-10. Be careful not to lower E1-08 and E1-10 excessively because this reduces load tolerance at
low speeds

* Check the motor-rated current.

* Enter the motor-rated current as indicated on the motor nameplate (E2-01).
» Ensure the motor cooling system is operating normally.

* Repair or replace the motor cooling system.

Digital Operator Display

Fault Name

oL1

Motor Overload

The electrothermal sensor tripped overload protection.
Note: The U4-16 value must be less than 100 before oL1 can be reset.

Cause

Possible Solution

Cycle times are too short during acceleration
and deceleration.

Increase the acceleration and deceleration times (C1-01 through C1-08).

Drive overloaded at low speeds.

Overload may occur at low speeds when
using a general-purpose motor, even if
operating within the rated current
limitation.

» Reduce the load.
* Increase the speed.

 Ifthe drive is supposed to operate at low speeds, either increase the motor capacity or use a motor
specifically designed to operate with the drive.

Although a special type of motor is being
used, the motor protection selection is set for
a general-purpose motor (L1-01 =1).

Set L1-01 to 2.
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6.4 Fault Detection

Digital Operator Display

Fault Name

Voltage is too high for the V/f characteristics.

* Adjust the user set V/f patterns (E1-04 through E1-10). Parameters E1-08 and E1-10 may need to
be reduced.

» IfE1-08 and E1-10 are set too high, there may be very little load tolerance at low speed.

The wrong motor-rated current is set to
E2-01.

* Check the motor-rated current.
* Enter the value written on the motor nameplate to parameter E2-01.

The motor base frequency for the drive input
power is set too low.

* Check the rated frequency indicated on the motor nameplate.
+ Enter the rated frequency to E1-06 (Base Frequency).

Multiple motors are running off the same
drive.

Set L1-01 to 0 to disable the Motor Protection function and install a thermal relay to each motor.

The electrical thermal protection
characteristics and motor overload
characteristics do not match.

* Check the motor characteristics.
» Correct the value set to L1-01 (Motor Protection Function).
+ Install an external thermal relay.

The electrical thermal relay is operating at
the wrong level.

» Check the current rating listed on the motor nameplate.
» Check the value set for the motor-rated current (E2-01).

Motor overheated by overexcitation
operation.

+ Overexcitation increases the motor losses and the motor temperature. If applied too long, motor
damage can occur. Prevent excessive overexcitation operation or apply proper cooling to the motor

* Reduce the excitation deceleration gain (n3-13).
* Set L3-04 (Stall Prevention during Deceleration) to a value other than 4.

Speed Search related parameters are not set
to the proper values.

» Check values set to Speed Search related parameters.

Adjust the Speed Search current and Speed Search deceleration times (b3-02 and b3-03
respectively).

+ After Auto-Tuning, enable Speed Estimation Type Search (b3-24 = “17).

Output current fluctuation due to input phase
loss

Check the power supply for phase loss.

Digital Operator Display

Fault Name

ol2

1
oL

Drive Overload

The thermal sensor of the drive triggered overload protection.

Cause

Possible Solution

Load is too heavy.

Reduce the load.

Cycle times are too short during acceleration
and deceleration.

Increase the settings for the acceleration and deceleration times (C1-01 through C1-08).

Voltage is too high for the V/f characteristics.

* Adjust the preset V/f pattern (E1-04 through E1-10). This will mainly involve reducing E1-08 and
E1-10.

» Be careful not to lower E1-08 and E1-10 excessively because this reduces load tolerance at low
speeds.

Drive capacity is too small.

Replace the drive with a larger model.

Overload occurred when operating at low
speeds.

* Reduce the load when operating at low speeds.
» Replace the drive with a model that is one frame size larger.
» Lower the carrier frequency (C6-02).

Excessive torque compensation.

Reduce the torque compensation gain (C4-01) until there is no speed loss but less current.

Speed Search related parameters are not set
correctly.

* Check the settings for all Speed Search related parameters.

 Adjust the current used during Speed Search and the Speed Search deceleration time (b3-03 and
b3-02 respectively).

» After Auto-Tuning the drive, enable the Speed Search Estimation Type (b3-24 = “1”).

Output current fluctuation due to input phase
loss

Check the power supply for phase loss.

Digital Operator Display

Fault Name

oL3

Overtorque Detection 1

The current has exceeded the value set for torque detection (L6-02) for longer than the allowable time
(L6-03).

Cause

Possible Solution

Parameter settings are not appropriate for the
type of load.

Check the settings of parameters L6-02 and L6-03.

There is a fault on the machine side (e.g., the
machine is locked up).

Check the status of the load. Remove the cause of the fault.
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6.4 Fault Detection

Digital Operator Display

Fault Name

oLt

oL4

Overtorque Detection 2

The current has exceeded the value set for Overtorque Detection 2 (L6-05) for longer than the allowable
time (L6-06).

Cause

Possible Solution

type of load.

Parameter settings are not appropriate for the

Check the settings of parameters L6-05 and L6-06.

Digital Operator Display

Fault Name

ol 5

oL5

Mechanical Weakening Detection 1

Overtorque occurred, matching the conditions specified in L6-08.

Cause

Possible Solution

Overtorque occurred, triggering the
mechanical weakening level set to L6-08.

Check for the cause of mechanical weakening.

Digital Operator Display

Fault Name

[
o

oL7

High-Slip Braking oL

The output frequency stayed constant for longer than the time set in n3-04 during High-slip Braking.

Cause

Possible Solution

Excessive load inertia.

Motor is driven by the load.

deceleration.

Something on the load side is restricting

* Reduce deceleration times using parameters C1-02, C1-04, C1-06 and C1-08 in applications that
do not use High-slip Braking.

» Use a braking resistor to shorten deceleration time.

is too short.

The overload time during High-slip Braking

¢ Increase parameter n3-04 (High-slip Braking Overload Time).
* Install a thermal relay and increase the parameter setting of n3-04 to the maximum value.

Digital Operator Display

Fault Name

oPr

External Digital Operator Connection Fault

» The external operator has been disconnected from the drive.
Note: An oPr fault will occur when all of the following conditions are true:

* Output is interrupted when the operator is disconnected (02-06 = 1).

* The run command is assigned to the operator
(b1-02 = 0 and LOCAL has been selected).

Cause

Possible Solution

to the drive.

External operator is not properly connected

* Check the connection between the operator and the drive.

Replace the cable if damaged.

» Turn off the drive input power and disconnect the operator. Next reconnect the operator and turn
the drive input power back on.

Digital Operator Display

Fault Name

]

o3

oS

Overspeed (Simple V/f with PG)

Pulse input (RP) indicates that motor speed feedback exceeded F1-08 setting.

Cause

Possible Solution

Overshoot or undershoot is occurring.

» Adjust the gain by using the pulse train input parameters (H6-02 through H6-05).

* Increase the settings for C5-01 (Speed Control Proportional Gain 1) and reduce C5-02 (Speed
Control Integral Time 1).

Incorrect PG pulse settings.

Set the H6-02 (Pulse Train Input Scaling) = 100%, the frequency of the PG pulses at maximum motor
speed.

Inappropriate parameter settings.

Check the setting for the overspeed detection level and the overspeed detection time (F1-08 and F1-09).

Digital Operator Display

Fault Name

oo

ov

Overvoltage

Voltage in the DC bus has exceeded the overvoltage detection level.
* For 200 V class: approximately 410 V
* For 400 V class: approximately 820 V (740 V when E1-01 is less than 400)

Cause

Possible Solution

into the drive.

Deceleration time is too short and
regenerative energy flows from the motor

* Increase the deceleration time (C1-02, C1-04, C1-06, C1-08).
* Install a braking resistor or a dynamic braking resistor unit.

* Enable stall prevention during deceleration (L3-04 = “17).
Stall prevention is enabled as the default setting.
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6.4 Fault Detection

Digital Operator Display

Fault Name

Fast acceleration time causes the motor to
overshoot the speed reference.

* Check if sudden drive acceleration triggers an overvoltage alarm.
* Increase the acceleration time.
» Use longer S-curve acceleration and deceleration times.

Excessive braking load.

The braking torque was too high, causing regenerative energy to charge the DC bus.
Reduce the braking torque, use a braking option, or lengthen decel time.

Surge voltage entering from the drive input
power.

Install a DC reactor.
Note: Voltage surge can result from thyristor convertor and phase advancing capacitor using same
drive main input power supply.

Ground fault in the output circuit causing the
DC bus capacitor to overcharge.

» Check the motor wiring for ground faults.
» Correct grounding shorts and turn the power back on.

Improper Setting of Speed Search related
parameters. (Includes Speed Search after a
momentary power loss and after a fault
restart.)

+ Check the settings for Speed Search related parameters.

» Enable Speed Search Retry function
(b3-19 greater than or equal to 1 to 10).

* Adjust the current level during Speed Search and the deceleration time (b3-02 and b3-03
respectively).

» Perform Line-to-Line Resistance Auto-Tuning and then enable Speed Estimation Type Speed
Search (b3-24 =1).

Excessive regeneration when overshoot
occurs after acceleration.

» Enable the Overvoltage Suppression function (L3-11 =1).
» Lengthen the S-curve at acceleration end.

Drive input power voltage is too high.

* Check the voltage.
» Lower drive input power voltage within the limits listed in the specifications.

The dynamic braking transistor is damaged.

Replace the drive.

The braking transistor is wired incorrectly.

* Check braking transistor wiring for errors.
* Properly rewire the braking resistor device.

Drive fails to operate properly due to noise
interference.

* Review the list of possible solutions provided for controlling noise.

* Review the section on handling noise interference and check the control circuit lines, main circuit

lines and ground wiring.

Load inertia has been set incorrectly.

* Check the load inertia settings when using KEB, overvoltage suppression or Stall Prevention during

deceleration.
* Adjust L3-25 (Load Inertia Ratio) in accordance with the load.

Braking function is being used in PM Open
Loop Vector Control.

Connect a braking resistor.

Motor hunting occurs.

* Adjust the parameters that control hunting.
* Set the hunting prevention gain (n1-02).

* Adjust the AFR time constant 1 (n2-02) and the AFR time constant 2 (n2-03) when in OLV Control.

+ Use parameters n8-45 (PM Speed Feedback Detection Suppression Gain)
and n8-47 (Pull-In Current Compensation Time Constant).

Digital Operator Display Fault Name
Input Phase Loss
PE PF Drive input power has an open phase or has a large imbalance of voltage between phases. Detected
when L8-05 =1 (enabled).
Cause Possible Solution

There is phase loss in the drive input power.

* Check for wiring errors in the main circuit drive input power.
* Correct the wiring.

There is loose wiring in the drive input power
terminals.

» Ensure the terminals are tightened properly.

* Apply the tightening torque specified in this manual to fasten the terminals. Refer to Wire Gauges

and Tightening Torques on page 56 for details.

There is excessive fluctuation in the drive
input power voltage.

* Check the voltage from the drive input power.
» Review the possible solutions for stabilizing the drive input power.

+ Disable Input Phase Loss Detection (L8-05 = “0”). PF is detected if DC bus ripple is too high. If it
is disabled, there is no fault but the ripple is still too high, thereby the capacitors are stressed more

and lose lifetime.

There is poor balance between voltage
phases.

« Stabilize drive input power or disable phase loss detection.
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6.4 Fault Detection

Digital Operator Display

Fault Name

The main circuit capacitors are worn.

* Check the maintenance time for the capacitors (U4-05).
» Replace the drive if U4-05 is greater than 90%.

* Check for anything wrong with the drive input power.
* Ifnothing is wrong with the drive input power, try the following solutions if the alarm continues:

 Disable Input Phase Loss Protection selection (L8-05 = “0”). PF is detected if DC bus ripple is too
high. If it is disabled, there is no fault but the ripple is still too high, thereby the capacitors are
stressed more and lose lifetime.

» Replace the drive.

Digital Operator Display

Fault Name

PGo

.
Flho

PG Disconnect (for Simple V/f with PG)

No PG pulses are received for longer than the time set to F1-14.

Cause

Possible Solution

Pulse input (RP) is disconnected.

Reconnect the pulse input (RP).

Pulse input (RP) wiring is wrong.

Correct the wiring.

Motor brake engaged.

Ensure the motor brake releases properly.

Digital Operator Display

Fault Name

rH rH

Braking Resistor Overheat

Braking resistor protection was triggered.
Fault detection is enabled when L8-01 = 1 (disabled as a default).

Cause

Possible Solution

Deceleration time is too short and excessive
regenerative energy is flowing back into the
drive.

* Check the load, deceleration time and speed.

* Reduce the load.

* Increase the acceleration and deceleration times (C1-01 through C1-08).

» Replace the braking option with a larger device that can handle the power that is discharged.

Excessive braking inertia.

Recalculate braking load and braking power. Then try reducing the braking load and checking the
braking resistor settings and improve braking capacity.

The proper braking resistor has not been
installed.

* Check the specifications and conditions for the braking resistor device.
* Select the optimal braking resistor.

Note: The magnitude of the braking load trips the braking resistor overheat alarm, NOT the surface temperature. Using the braking resistor more
frequently than its rating trips the alarm even when the braking resistor surface is not very hot.

Digital Operator Display

Fault Name

[ 1T

Dynamic Braking Transistor

The built-in dynamic braking transistor failed.

Cause

Possible Solution

The braking transistor is damaged.

The control circuit is damaged.

» Cycle power to the drive and check if the fault reoccurs. Refer to Diagnosing and Resetting
Faults on page 284.

» Replace the drive if the fault continues.

IGBT short circuit detection and circuit fault

Digital Operator Display Fault Name
50 e IGBT Short Circuit
Cause Possible Solution
IGBT fault * Check motor wiring

* Cycle power to the drive.
« If the problem continues, contact your Yaskawa representative or the nearest Yaskawa sales office.

Digital Operator Display

Fault Name

[y
a0

SEr

Too Many Speed Search Restarts

The number of speed search restarts exceeded the number set to b3-19.

Cause

Possible Solution

Speed Search parameters are set to the wrong
values.

* Reduce the detection compensation gain during Speed Search (b3-10).
* Increase the current level when attempting Speed Search (b3-17).

* Increase the detection time during Speed Search (b3-18).

* Repeat Auto-Tuning.

The motor is coasting in the opposite
direction of the Run command.

Set b3-14 to 1 to enable Bi-directional Speed Search.
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Digital Operator Display

Fault Name

-
!

0 STo

Motor Pull Out or Step Out Detection

Motor pull out or step out has occurred. Motor has exceeded its pull out torque.

Cause

Possible Solution

The wrong motor code has been set
(Yaskawa motors only).

* Enter the correct motor code for the PM being used into E5-01.

+ For special-purpose motors, enter the correct data to all ES parameters according to the Test Report
provided for the motor.

Load is too heavy.

* Increase the value set to n8-55 (Load Inertia for PM).

* Increase the value set to n8-51 (Pull-In Current during Accel/Decel for PM).
* Reduce the load.

* Increase the motor or drive capacity.

Load inertia is too heavy.

Increase n8-55 (Load Inertia for PM).

Acceleration and deceleration times are too
short.

* Increase the acceleration and deceleration times (C1-01 through C1-08).
* Increase the S-curve acceleration and deceleration times (C2-01).

Digital Operator Display

Fault Name

UL3

1 a
Ul 3

Undertorque Detection 1

The current has fallen below the minimum value set for torque detection (L6-02) for longer than the
allowable time (L6-03).

Cause

Possible Solution

Parameter settings are not appropriate for the
type of load.

Check the settings of parameters L6-02 and L6-03.

There is a fault on the machine side.

Check the load for any problems.

Digital Operator Display

Fault Name

UL4

Undertorque Detection 2

The current has fallen below the minimum value set for torque detection (L6-05) for longer than the
allowable time (L6-06).

Cause

Possible Solution

Parameter settings are not appropriate for the
type of load.

Check the settings of parameters L6-05 and L6-06.

There is a fault on the machine side.

Check the load for any problems.

Digital Operator Display

Fault Name

[

UL5

[
oL

Mechanical Weakening Detection 2

The operation conditions matched the conditions set to L6-08.

Cause

Possible Solution

Undertorque was detected and matched the
condition of mechanical loss detection
operation selection (L6-08).

Check the load side for any problems.

Digital Operator Display

Fault Name

Uvl

DC Bus Undervoltage

One of the following conditions occurred while the drive was in operation:
* Voltage in the DC bus fell below the undervoltage detection level (L2-05).
* For 200 V class: approximately 190 V (160 V for single phase drives)

* For 400 V class: approximately 380 V (350 V when E1-01 is less than 400) The fault is output only
if L2-01 =0 or L2-01 = 1 and the DC bus voltage is under L2-05 for longer than L2-02.

Cause

Possible Solution

Input power phase loss.

* The main circuit drive input power is wired incorrectly.
 Correct the wiring.

One of the drive input power wiring
terminals is loose.

 Ensure there are no loose terminals.

* Apply the tightening torque specified in this manual to fasten the terminals. Refer to Wire Gauges
and Tightening Torques on page 56 for details.

There is a problem with the voltage from the
drive input power.

* Check the voltage.
 Correct the voltage to within range listed in drive input power specifications.

The power has been interrupted.

Correct the drive input power.

Drive internal circuitry has become worn.

* Check the maintenance time for the capacitors (U4-05).
* Replace the drive if U4-05 exceeds 90%.

The drive input power transformer is not
large enough and voltage drops after
switching on power.

Check the capacity of the drive input power transformer.
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6.4 Fault Detection

Digital Operator Display Fault Name
Air inside the drive is too hot. Check the drive internal temperature.
Problem with the CHARGE indicator. Replace the drive.
Digital Operator Display Fault Name
noT Control Power Supply Voltage Fault
uuc Uv2 ; .
Voltage is too low for the control drive input power.

Cause Possible Solution

L2-02 changed from its default value in drive
that is 7.5 kW or smaller without installing a | Correct parameter L2-02 setting or install optional Momentary Power Loss Ride-Thru unit.
Momentary Power Loss Ride-Thru.

The wiring for the control power supply is |* Cycle power to the drive. Check if the fault reoccurs.
damaged. * Replace the drive if the fault continues to occur.

Internal cireuitry is damaced * Cycle power to the drive. Check if the fault reoccurs.
al circuitry is damaged. . .
Y g » Replace the drive if the fault continues to occur.

Digital Operator Display Fault Name
A Undervoltage 3 (Inrush Prevention Circuit Fault)
[Ny} UV3 R R R . .
The inrush prevention circuit has failed.
Cause Possible Solution
* Cycle power to the drive. Check if the fault reoccurs.
The contactor on the inrush prevention » Replace the drive if the fault continues to occur.
circuit is damaged. * Check monitor U4-06 for the performance life of the inrush prevention circuit.

» Replace the drive if U4-06 exceeds 90%.
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6.5 Alarm Detection

Alarms are drive protection functions that do not operate the fault contact. The drive will return to original status when
the cause of the alarm has been removed.

During an alarm condition, the Digital Operator display flashes and an alarm output is generated at the multi-function
outputs (H2-01 to H2-03), if programmed.

Investigate the cause of the alarm and Refer to Detailed Alarm Codes, Causes, and Possible Solutions on page 269 for

the appropriate action.

€ Alarm Codes, Causes, and Possible Solutions

Table 6.10 Detailed Alarm Codes, Causes, and Possible Solutions

Digital Operator Display

Minor Fault Name

0

Station Address Setting Error (CC-Link, CANopen, MECHATROLINK)

ALr AEr - , , :
Option card node address is outside the acceptable setting range.
Cause Possible Solution (I_]\I/I;EEF:T;)
. . . . * Set parameter F6-10 to the proper value if a CC-Link option card is used
ssf;[tattilr(l)g rr:ft:;é)er is set outside the possible |, Set parameter F6-20 to the proper value if a MECHATROLINK option card is used. YES
+ Set parameter F6-35 to the proper value if a CANopen option card is used.
Digital Operator Display Minor Fault Name
o Baseblock
bl bb - X A :
Drive output interrupted as indicated by an external baseblock signal.
Cause Possible Solution (}]\I/I;EEFiT;)
External baseblock signal entered via multi- . . ..
function input terminal (S1 to S6). Check external sequence and baseblock signal input timing. No output
Digital Operator Display Minor Fault Name
Option Communication Error
R bUS ¢ After initial communication was established, the connection was lost.
» Assign a run command frequency reference to the option card.
Cause Possible Solution (Il;/l;nlggiull;)
o * Check for faulty wiring.
Connection is broken or master controller |, Correct the wiring.
stopped communicating. . A .
* Repair ground wiring or disconnected cables.
Option card is damaged. If there are no problems with the wiring and the fault continues to occur, replace the
option card.
. * Th tor pi the opti d t ly lined ith th t
The option card is not properly connected to pinc; c(:)(;lntl;]eecd(g \5)61.115 on the option card are not properly lined up with the connector
the drive. . .
» Reinstall the option card.
» Check options available to minimize the effects of noise. YES
 Take steps to counteract noise in the control circuit wiring, main circuit lines and
ground wiring.
* Try to reduce noise on the controller side.
A data error occurred due to noise. » Use surge absorbers on magnetic contactors or other equipment causing the
disturbance.
» Use cables recommended by Yaskawa, or another type of shielded line. The shield
should be grounded on the controller side or on the drive input power side.
» All wiring for communications devices should be separated from drive input power
lines. Install an EMC noise filter to the input side of the drive input power.
Digital Operator Display Minor Fault Name
R Serial Communication Transmission Error
CARLL CALL — -
Communication has not yet been established.
Cause Possible Solution (IJ;II;EEFT:B)
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6.5 Alarm Detection

Digital Operator Display

Minor Fault Name

Communications wiring is faulty, there is a
short circuit, or something is not connected

properly.

* Check for wiring errors.
¢ Correct the wiring.
* Remove and ground shorts and reconnect loose wires.

Programming error on the master side.

Check communications at start-up and correct programming errors. YES

Communications circuitry is damaged.

* Perform a self-diagnostics check.
» Replace the drive if the fault continues to occurs.

Terminal resistance setting is incorrect.

The terminal slave drive must have the internal terminal resistance switch set correctly.
Place DIP switch S2 to the ON position.

Digital Operator Display

Minor Fault Name

CE

[’

r
L

MEMOBUS/Modbus Communication Error

Control data was not received correctly for two seconds.

Cause

Minor Fault

Possible Solution (H2-0000 = 10)

A data error occurred due to noise.

» Check options available to minimize the effects of noise.
+ Counteract noise in the control circuit wiring, main circuit lines and ground wiring.
» Reduce noise on the controller side.

+ Use surge absorbers on magnetic contactors or other equipment causing the
disturbance.

+ Use cables recommended by Yaskawa or another type of shielded line. The shield
should be grounded on the controller side or on the drive input power side.

* Separate all wiring for communications devices from drive input power lines. Install
an EMC noise filter to the input side of the drive input power.

Communication protocol is incompatible.

* Check the HS parameter settings as well as the protocol setting in the controller. YES

» Ensure settings are compatible.

than the time required for a communication
cycle to take place.

The CE detection time (H5-09) is set shorter|*

Check the PLC.
+ Change the software settings in the PLC.
+ Set a longer CE detection time (H5-09).

Incompatible PLC software settings or there
is a hardware problem.

* Check the PLC.
* Remove the cause of the error on the controller side.

Communications cable is disconnected or
damaged.

» Check the connector for a signal through the cable.
* Replace the communications cable.

Digital Operator Display

Minor Fault Name

LrGl CrST Can Not Reset
. . Minor Fault
Cause Possible Solution 12-00 = 10)
. * Ensure that a run command cannot be entered from the external terminals or option
Fault reset was being executed when a run card during fault reset. YES
command was entered.
e Turn off the run command.
Digital Operator Display Minor Fault Name
cur CvC MECHATROLINK Comm. Cycle Setting Error
[
Y Comm. Cycle Setting Error was detected.
. . Minor Fault
Cause Possible Solution (H2-00 = 10)
The controller is using a comm. cycle beyond oy .
the allowable setting range for the 1%% glg Z%n};né IfI}II\(I:Ilg gortitgf 1111r;1)i;t)er controller within the allowable setting range for the YES
MECHATROLINK option unit. p :

Digital Operator Display

Minor Fault Name

Cw dEv

Speed Deviation (for Simple V/f with PG)

According to the pulse input (RP), the speed deviation is greater than the setting in F1-10 for a time
longer than the setting in F1-11.

Cause

Minor Fault

Possible Solution (H2-00 = 10)

270

YASKAWA ELECTRIC SIEP C710606 19D YASKAWA AC Drive - V1000 Technical Manual



6.5 Alarm Detection

Digital Operator Display

Minor Fault Name

Load is too heavy

Reduce the load.

Acceleration and deceleration times are set
too short.

Increase the acceleration and deceleration times (C1-01 through C1-08).

The load is locked up. Check the machine. YES
Parameter settings are inappropriate. Check the settings of parameters F1-10 and F1-11.
The motor brake engaged. Ensure the brake releases properly.
Digital Operator Display Minor Fault Name
danf | dnE Drive Disabled
Cause Possible Solution (I_]\l/lzifggiull;)
“Drive Enable” is set to a multi-function
contact input (H1-OO = 6A) and that signal | Check the operation sequence. YES
was switched off.
Digital Operator Display Minor Fault Name
£S5 | E5 MECHATROLINK Watchdog Timer Error
Cause Possible Solution (Il;/lzmlggi“ll:))
The watchdog timer expired while waiting |Issue a DISCONNECT or ALM_CLR command, followed by a CONNECT or YES
for data from the controller. SYNC_SET command and move to phase 3.
Digital Operator Display Minor Fault Name
crc EF Forward/Reverse Run Command Input Error
()
Both forward run and reverse run closed simultaneously for over 0.5 s.
Cause Possible Solution (}TziEEFiull;)
Sequence error Check the forward and reverse command sequence and correct the problem. YES
q Note: Motor ramps to stop when minor fault EF is detected.
Digital Operator Display Minor Fault Name
- - Option Card External Fault
£F EFO P etk
An external fault condition is present.
Cause Possible Solution (l_l\l/lzij;gi"ll;)
An external fault was received from the PLC|, Remove the cause of the external fault.
with F6-03 = 3 (causing the drive to continue .
* Remove the external fault input from the PLC. YES

running when an external fault occurs).

There is a problem with the PLC program.

Check the PLC program and correct problems.

Digital Operator Display

Minor Fault Name

cc EF1 External fault (input terminal S1)
s External fault at multi-function input terminal S1.
cra EF2 External fault (input terminal S2)
the External fault at multi-function input terminal S2.
£F3 EF3 External fault (input terminal S3)
External fault at multi-function input terminal S3.
R External fault (input terminal S4)
LR EF4 : . -
External fault at multi-function input terminal S4.
cre EFS External fault (input terminal S5)
T External fault at multi-function input terminal S5.
R EF6 External fault (input terminal S6)
s External fault at multi-function input terminal S6.
crn EF7 External fault (input terminal S7)
- External fault at multi-function input terminal S7.
Cause Possible Solution (}I\I/I;EEF:“I];)
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6.5 Alarm Detection

Digital Operator Display

Minor Fault Name

An external device has tripped an alarm
function.

Remove the cause of the external fault and reset the multi-function input value.

Wiring is incorrect.

+ Ensure the signal lines have been connected properly to the terminals assigned for
external fault detection (H1-000 = 20 to 2F).

* Reconnect the signal line.

YES

Multi-function contact inputs are set
incorrectly.

* Check if the unused terminals have been set for H1-OOO = 20 to 2F (External Fault).
* Change the terminal settings.

Digital Operator Display

Minor Fault Name

FoH

FbH

Excessive PID Feedback

The PID feedback input is higher than the level set in b5-36 for longer than the time set in b5-37, and
b5-12 is set to 1 or 4.

Cause Possible Solution (}]\I/lzi:;gi';];)
Parameters settings for b5-36 and b5-37 are
incorrect. Check parameters b5-36 and b5-37.
PID feedback wiring is faulty. Correct the wiring. YES
Feedback sensor has malfunctioned. Check the sensor and replace it if damaged.
Feedback input circuit is damaged. Replace the drive.

Digital Operator Display

Minor Fault Name

PID Feedback Loss

Fal FbL The PID feedback input is lower than the level set in b5-13 for longer than the time set in b5-14, and
b5-12 is set to 1 or 4.
Cause Possible Solution (I];/lzif:;giulls)
Parameters settings for b5-13 and b5-14 are Check parameters b3-13 and b5-14.
incorrect.
PID feedback wiring is faulty. Correct the wiring. YES
Feedback sensor has malfunctioned. Check the sensor and replace it if damaged.
Feedback input circuit is damaged. Replace the drive.
Digital Operator Display Minor Fault Name
Hbb Hbb Safe Disable. Signal Input
Both Safe Disable Input channels are open.
Cause Possible Solution (Il:lzi?égi“ll;)
Both Safe Disable Inputs H1 and H2 are Check if external safety circuit tripped and disabled the drive. If the Safe Disable
open. function is not utilized, check if the terminals HC, H1, and H2 are linked. YES
{)r;gekr;illy, both Safe Disable channels are Replace the drive.
Digital Operator Display Minor Fault Name
Y- HbbE Safe Disable Signa.ﬂ Inpu.t .
One of the Safe Disable input channels is open.
Cause Possible Solution (II;/IZIHEEFiT;)
. . * Check the wiring to device that controls the Safe Disable inputs.
One of th ts H1 and H2 h
O her s oy, EHSISOPERWAETL | 1 e Safe Disable function is not utilized, check that terminals HC, H1, and H2 are| ~ YES
the other is closed. .
linked properly.
One of the Safe Disable channels is faulty. |Replace the drive. YES
Digital Operator Display Minor Fault Name
. Current Alarm
HLA HCA - -
Drive current exceeded overcurrent warning level (150% of the rated current).
Cause Possible Solution (Il;/lzi_nlgrDFi“ll;)
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Digital Operator Display

Minor Fault Name

Load is too heavy.

* Measure the current flowing through the motor.
* Reduce the load or increase the capacity of the drive.

Acceleration and deceleration times are too
short.

* Calculate the torque required during acceleration and for the inertia moment.
+ If the torque level is not right for the load, take the following steps:

* Increase the acceleration and deceleration times (C1-01 through C1-08).

* Increase the capacity of the drive.

A special-purpose motor is being used, or the
drive is attempting to run a motor greater
than the maximum allowable capacity.

* Check the motor capacity.

» Use a motor appropriate for the drive. Ensure the motor is within the allowable
capacity range.

YES

Digital Operator Display

Minor Fault Name

Cooling Fan Maintenance Time

L= LT-1 The cooling fan has reached its expected maintenance period and may need to be replaced.
Note: An alarm output (H2-OO = 10) will only be triggered if H2-OO = 2F.
Cause Possible Solution Minor Fault

(H2-00 = 10)

The cooling fan has reached 90% of its
expected performance life.

Replace the cooling fan and reset the Maintenance Monitor by setting 04-03 to 0.

Digital Operator Display

Minor Fault Name

)
L

LT-2

(]

Capacitor Maintenance Time

The main circuit and control circuit capacitors are nearing the end of their expected performance life.

Note: An alarm output (H2-O0O = 10) will only be triggered if H2-O0O = 2F.

Cause

Possible Solution

Minor Fault
(H2-O0O=10)

The main circuit and control circuit
capacitors have reached 90% of their
expected performance life.

Replace either the control board or the entire drive. For instructions on replacing the
control board, contact Yaskawa or your nearest sales representative.

Digital Operator Display

Minor Fault Name

LT-3

Soft Charge Bypass Relay Maintenance Time

The DC bus soft charge relay is nearing the end of its expected performance life.
Note: An alarm output (H2-OO = 10) will only be triggered if H2-OO = 2F.

Minor Fault

Cause Possible Solution (H2-00 = 10)
The DC bus soft charge relay has reached |Replace either the control board or the entire drive. For instructions on replacing the B
90% of their expected performance life. control board, contact Yaskawa or your nearest sales representative.
Digital Operator Display Minor Fault Name
IGBT Maintenance Time (50%)
Li-H LT-4 IGBTSs have reached 50% of their expected performance life.
Note: An alarm output (H2-O1O = 10) will only be triggered if H2-OOO = 2F.
. . Minor Fault
Cause Possible Solution (H2-00 = 10)

IGBTSs have reached 50% of their expected
performance life.

Check the load, carrier frequency, and output frequency.

Digital Operator Display

Minor Fault Name

oh oH

Heatsink Overheat

The temperature exceeded the value set to L8-02.

Cause

Possible Solution

Minor Fault

(H2-000 = 10)
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Digital Operator Display

Minor Fault Name

Surrounding temperature is too high

* Check the surrounding temperature.

* Improve the air circulation within the enclosure panel.
* Install a fan or air conditioner to cool surrounding area.
* Remove anything near drive that may cause extra heat.

Internal cooling fan has stopped.

» Replace the cooling fan. Refer to Cooling Fan Replacement on page 303.
» After replacing the fan, reset the cooling fan maintenance parameter to (04-03 = “0”).

Airflow around the drive is restricted.

» Provide proper installation space around the drive as indicated in the manual. Refer
to Correct Installation Orientation on page 36.

» Allow for the specified space and ensure that there is sufficient circulation around
the control panel.

* Check for dust or foreign materials clogging cooling fan.
* Clear debris caught in the fan that restricts air circulation.

YES

Digital Operator Display

Minor Fault Name

warning in the drive.

* Solving the problem will clear the warning.

b3 0 Drive Overheat Warning

onC o

o “Drive Overheat Warning” was input to a multi-function input terminal, S1 through S6 (H1-OO= B)
Cause Possible Solution (II;/I;HSEF:I]]:))

An external device triggered and overheat ¢ Search for the device that trlpped the overheat Warning. YES

Digital Operator Display

Minor Fault Name

oH3 oH3

Motor Overheat

The motor overheat signal entered to a multi-function analog input terminal exceeded the alarm level

(H3-02 or H3-10 = E).

Cause

Possible Solution

Minor Fault
H2-O0=10)

Motor thermostat wiring is fault (PTC input).

Repair the PTC input wiring.

There is a fault on the machine side (e.g., the
machine is locked up).

¢ Check the status of the machine.
¢ Remove the cause of the fault.

Motor has overheated.

* Check the load size, accel/decel times, and cycle times.
¢ Decrease the load.
* Increase accel and decel times (C1-01 to C1-08).

* Adjust the preset V/f pattern (E1-04 through E1-10). This will mainly involve
reducing E1-08 and E1-10. Note: Do not lower E1-08 and E1-10 excessively,
because this reduces load tolerance at low speeds.

* Check the motor-rated current.

* Enter motor-rated current on motor nameplate (E2-01).
» Ensure the motor cooling system is operating normally.
* Repair or replace the motor cooling system.

YES

Digital Operator Display

Minor Fault Name

Overtorque 1

There is a fault on the machine side (e.g., the
machine is locked up).

* Remove the cause of the fault.

ol 3 oL3
- Drive output current (or torque in OLV) was greater than L6-02 for longer than the time set in L6-03.
. . Minor Fault
Cause Possible Solution 12-00 = 10)
Inappropriate parameter settings. Check parameters L6-02 and L6-03.
+ Check the status of the machine. YES

Digital Operator Display

Minor Fault Name

There is a fault on the machine side (e.g., the
machine is locked up).

« Remove the cause of the fault.

LU 14 Overtorque 2
oL o
Drive output current (or torque in OLV) was greater than L6-05 for longer than the time set in L6-06.
. . Minor Fault
Cause Possible Solution 12-00 = 10)
Parameter settings are not appropriate. Check parameters L6-05 and L6-06.
» Check the status of the machine being used. YES
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Digital Operator Display

Minor Fault Name

Mechanical Weakening Detection 1

mechanical weakening level set to L6-08.

ol 5 oL5 - — ——
Overtorque occurred, matching the conditions specified in L6-08.
. . Minor Fault
Cause Possible Solution (H2-00 = 10)
Overtorque occurred, triggering the Check for the cause of mechanical weakening. YES

Digital Operator Display

Minor Fault Name

oh

oS

Overspeed (for Simple V/f with PG)

Pulse input (RP) indicates that motor speed feedback exceeded F1-08 setting.

Cause

Possible Solution

Minor Fault

(H2-00 = 10)
* Adjust the gain by using the pulse train input parameters (H6-02 through H6-05).
Overshoot or undershoot is occurring. * Adjust the sp eeq feedback accuracy. ) )
* Increase the settings for C5-01 (Speed Control Proportional Gain 1) and reduce C5-02
(Speed Control Integral Time 1). YES

PG pulse settings are incorrect.

Set the H6-02 (Pulse Train Input Scaling) to the frequency of PG pulses at maximum
motor speed.

Parameter settings are inappropriate.

Check the setting for the overspeed detection level and the overspeed detection time
(F1-08 and F1-09).

Digital Operator Display

Minor Fault Name

ov

DC Bus Overvoltage

The DC bus voltage exceeded the trip point.
For 200 V class: approximately 410 V
For 400 V class: approximately 820 V (740 V when E1-01 < 400)

Minor Fault

normally.

Cause Possible Solution (H2-00 = 10)
. L * Install an AC or DC reactor.
Surge voltage present in the drive input . . .
power. * Voltage surge can result from a thyristor convertor and a phase advancing capacitor
operating on the same drive input power system.
* The motor is short-circuited. |+ Check the motor power cable, relay terminals and motor terminal box for short
* Ground current has over-charged the main|  circuits.
ciruit capacitors via the drive input * Correct grounding shorts and turn the power back on.
power. YES

* Review possible solutions for handling noise interference.

* Review section on handling noise interference and check control circuit lines, main
Noise interference causes the drive to operate| ~ Circuit lines and ground wiring.
incorrectly. « Ifthe magnetic contactor is identified as a source of noise, install a surge protector

to the MC coil.
Set number of fault restarts (L5-01) to a value other than 0.
Digital Operator Display Minor Fault Name
PRSS PASS MEMOBUS/Modbus Comm. Test Mode Complete
. . Minor Fault
Cause Possible Solution (H2-000 = 10)

MEMOBUS/Modbus test has finished This verifies that the test was successful. No output

Digital Operator Display

Minor Fault Name

o
Hlho

PGo

PG Disconnect (for Simple V/f with PG)

Detected when no PG pulses received for a time longer than setting in F1-14.

Cause

Possible Solution

Minor Fault

(H2-00 = 10)
Pulse input (RP) is disconnected. Reconnect the pulse input (RP).
Pulse input (RP) wiring is wrong. Correct the wiring. YES
Motor brake is engaged. Ensure the brake releases properly
Digital Operator Display Minor Fault Name
" Motor Switch during Run
run rUn N .
A command to switch motors was entered during run.
. . Minor Fault

Cause Possible Solution (H2-00 = 10)
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Digital Operator Display

Minor Fault Name

A motor switch command was entered

Change the operation pattern so that the motor switch command is entered while the

performance life.

during run. drive is stopped. YES
Digital Operator Display Minor Fault Name
5 | SE MEMOBUS/Modbus Communication Test Mode Error
Cause Possible Solution (ll_\:zi?égiull;)
A digital input programmed to 67H
(MEMOBUS/Modbus test) was closed while | Stop the drive and run the test again. No output
the drive was running.
Digital Operator Display Minor Fault Name
roar IGBT Maintenance Time (90%)
N TrPC . .
IGBTSs have reached 90% of their expected performance life.
Cause Possible Solution (SEEF:“;;)
IGBTs have reached 90% of their expected Replace the drive. YES

Digital Operator Display

Minor Fault Name

UL3

[

]
L

Undertorque Detection 1

Drive output current (or torque in OLV) less than L6-02 for longer than L6-03 time.

Cause

Possible Solution

Minor Fault

operation selection (L6-08).

(H2-00 = 10)
Inappropriate parameter settings. Check parameters L6-02 and L6-03. YES
Load has dropped or decreased significantly. | Check for broken parts in the transmission system.
Digital Operator Display Minor Fault Name
A Undertorque Detection 2
UL UL4 - - -
Drive output current (or torque in OLV) less than L6-05 for longer than L6-06 time.
Cause Possible Solution (IT;:]SEF:“;;)
Inappropriate parameter settings. Check parameters L6-05 and L6-06.
YES
The load has dropped or decreased Check for broken parts in the transmission system.
significantly.
Digital Operator Display Minor Fault Name
e Mechanical Weakening Detection 2
UL 3 UL5
The operation conditions matched the conditions set to L6-08.
Cause Possible Solution (l_l\l/lzi:gg:“;;)
Undertorque was detected and matched the
condition of mechanical loss detection Check the load side for any problems. YES

Digital Operator Display

Minor Fault Name

Undervoltage

One of the following conditions was true when the drive was stopped and a run command was entered:

* DC bus voltage dropped below the level specified in L2-05.

U ] Uv
+ Contactor to suppress inrush current in the drive was open.
» Low voltage in the control drive input power. This alarm outputs only if L2-01 is not 0 and DC bus
voltage is under L2-05.
Cause Possible Solution Minor Fault

(H2-000 = 10)
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Digital Operator Display

Minor Fault Name

Phase loss in the drive input power.

Check for wiring errors in the main circuit drive input power. Correct the wiring.

Loose wiring in the drive input power
terminals.

Ensure the terminals have been properly tightened.

* Apply the tightening torque specified in this manual to fasten the terminals. Refer

to Wire Gauges and Tightening Torques on page 56.

There is a problem with the drive input power
voltage.

Check the voltage.

* Lower the voltage of the drive input power so that it is within the limits listed in the

specifications.
Drive internal circuitey is worn * Check the maintenance time for the capacitors (U4-05). YES
Y ’ * Replace the drive if U4-05 exceeds 90%.
The drive input power transformer is not » Check for a tripped alarm when the magnetic contactor, line breaker and leakage
large enough and voltage drops when the breaker are turned on.
power is switched on. * Check the capacity of the drive input power transformer.
Air inside the drive is too hot. * Check the temperature inside the drive.
The CHARGE indicator light is broken or |, Replace the drive.
disconnected.
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6.6 Operator Programming Errors

An Operator Programming Error (oPE) occurs when an inappropriate parameter is set or an individual parameter setting

is inappropriate.

The drive will not operate until the parameter is set correctly; however, no alarm or fault outputs will occur. If an oPE
occurs, investigate the cause and Refer to oPE Codes, Causes, and Possible Solutions on page 278 for the appropriate
action. When an oPE error is displayed, press the ENTER button to display U1-18 (oPE fault constant). This monitor
displays the parameter causing the oPE error.

€ OoPE Codes, Causes, and Possible Solutions

Table 6.11 Detailed oPE Codes, Causes, and Possible Solutions

Digital Operator Display

Error Name

O
Orco

oPEO1

Drive Capacity Setting Fault

Drive capacity and the value set to 02-04 do not match.

Cause

Possible Solution

The drive capacity setting (02-04) and the
actual capacity of the drive are not the same.

Correct the value set to 02-04.

Digital Operator Display

Fault Name

oPE02

ocna
orcuc

Parameter Range Setting Error

Use U1-18 to find parameters set outside the range.

Cause

Possible Solution

Parameters were set outside the possible
setting range.

Set parameters to the proper values.

Note: Other errors are given precedence over oPE02 when multiple errors occur at the same time.

Digital Operator Display

Fault Name

_ 0
or

1
[}

[nn
(W)

oPE03

Multi-Function Input Selection Error

A contradictory setting is assigned to multi-function contact inputs H1-01 to H1-06.

Cause

Possible Solution

» The same function is assigned to two
multi-function inputs.

¢ Excludes “Not used” and “External
Fault.”

 Ensure all multi-function inputs are assigned to different functions.
» Re-enter the multi-function settings to ensure this does not occur.

The Up command was set but the Down
command was not, or vice versa (settings 10
vs. 11).

The Up 2 command was set but the Down 2
command was not, or vice versa (settings 75
vs. 76).

Correctly set functions that need to be enabled in combination with other functions.

* Run/Stop command for a 2-Wire sequence
2 was set (H1-O0O = 42), but forward/
reverse command (H1-OO = 43) was not.

* “Drive Enable” is set to multi-function
input S1 or S2 (H1-01 = 6A or H1-02 =
6A).

Correctly set functions that need to be enabled in combination with other functions.

Two of the following functions are set at the
same time:

* Up/Down Command (10 vs. 11)
* Up 2/Down 2 Command (75 vs. 76)
* Hold Accel/Decel Stop (A)

* Analog Frequency Reference Sample/
Hold (1E)

» Offset Frequency 1, 2, 3 Calculations (44,
45, 46)

* Check if contradictory settings have been assigned to the multi-function input terminals at the same
time.

 Correct setting errors.

The Up/Down command (10, 11) is enabled
at the same time as PID control (b5-01).

Set b5-01 to 0 to disable PID control or disable the Up/Down command.
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Digital Operator Display

Fault Name

Settings for NC and NO input for the
following functions were selected at the
same time:

* External Search Command 1 and External
Search Command 2 (61 vs. 62)

+ Fast-Stop N.O. and Fast-Stop N.C.
(15 vs. 17)

» KEB for Momentary Power Loss and High
Slip Braking
(65, 66, 7A, 7B vs. 68)

* Motor Switch Command and Accel/Decel
Time 2
(16 vs. 1A)

* KEB Command 1 and KEB Command 2
(65, 66 vs. 7A, 7B)

* FWD Run Command (or REV) and FWD/
REV Run Command (2-wire)
(40, 41 vs. 42, 43)

¢ External DB Command and Drive Enable
(60 vs. 6A)

* Motor Switch Command and Up 2/Down
2 Command
(16 vs. 75, 76)

Check for contradictory settings assigned to the multi-function input terminals at the same time. Correct
setting errors.

One of the following settings was entered

while H1-OO = 2 (External Reference 1/2):

* bl-15=4 (Pulse Train Input) and H6-01
(Pulse Train Input Function Selection) not
=0 (Frequency Reference)

* bl-15 or bl-16 set to 3 but no option card
connected

* Although b1-15 =1 (Analog Input) and
H3-02 or H3-10 are set to 0 (Frequency
Bias).

H2-00 = 38 (Drive Enabled) but H1-OOO
is not set to 6A (Drive Enable).

H1-0O0=7E (Direction Detection) although
H6-01 is not set to 3 (Simple V/f with PG).

Correct the settings for the multi-function input terminal parameters.

Digital Operator Display

Fault Name

aPEQY | oPE04

Initialization required.

Cause

Possible Solution

The drive, control board, or terminal board
has been replaced and the parameter settings
between the control board and the terminal
board no longer match.

To load the parameter settings to the drive that are stored in the terminal board, set A1-03 to 5550.
Initialize parameters after drive replacement by setting A1-03 to 1110 or 2220.

Digital Operator Display

Fault Name

oPEDS | oPE0S

Run Command/Frequency Reference Source Selection Error

Cause

Possible Solution

Frequency reference is assigned to an option
card (b1-01 = 3) that is not connected to the
drive.

The Run command is assigned to an option
card (b1-02 = 3) that is not connected to the
drive.

Reconnect the option card to the drive.

Frequency reference is assigned to the pulse
train input (b1-01 =4), but terminal RP is not
set for pulse train input (H6-01 > 0)

Set H6-01 to 0.

Digital Operator Display

Fault Name

il
ol £l

oPEO07

Multi-Function Analog Input Selection Error

A contradictory setting is assigned to multi-function analog inputs H3-02 through to H3-10 and PID
functions conflict.

Cause

Possible Solution

H3-02 and H3-10 are set to the same value.

Change the settings to H3-02 and H3-10 so that functions no longer conflict.
Note: Both 0 (primary analog frequency reference) and F (Not Used) can be set to H3-02 and H3-10

at the same time.
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6.6 Operator Programming Errors

Digital Operator Display

Fault Name

The following simultaneous contradictory
settings: H3-02 or H3-10 = B (PID
Feedback) H6-01 (Pulse Train Input) =1
(PID Feedback)

The following simultaneous contradictory
settings: H3-02 or H3-10 = C (PID Target
Value) H6-01 = 2 (pulse train input sets the
PID target value)

The following simultaneous contradictory
settings: H3-02 or H3-10 = C (PID Target
Value) b5-18 =1 (enables b5-19 as the target
PID value)

The following simultaneous contradictory
settings: H6-01 or H3-10 = C (PID Target
Value) b5-18 =1 (enables b5-19 as the target
PID value)

Disable one of the PID selections.

Digital Operator Display

Fault Name

Oc
UlLtl'l

La]

oPE08

Parameter Selection Error

A function has been set that cannot be used in the motor control method selected.

Cause

Possible Solution

Attempted to use a function in the V/f motor
control method that is only possible in Open
Loop Vector Control.

Check the motor control method and the functions available.

Simple V/f with PG was enabled while not in
V/f Control (H6-01 = 3).

To use Simple V/f with PG, ensure the motor control method has been set to V/f Control (A1-02 = 0).

In Open Loop Vector Control, n2-02 is
greater than n2-03

Correct parameter settings so that n2-02 is less than n2-03.

In Open Loop Vector Control, C4-02 is
greater than C4-06

Correct parameter settings so that C4-02 is less than C4-06.

In OLV/PM], parameters E5-02 to E5-07 are
set to 0.

* Set the correct motor code in accordance with the motor being used (E5-01).
* When using a special-purpose motor, set E5-CIO in accordance with the Test Report provided.

The following conditions are true in PM
Open Loop Vector Control:

* ES5-03 does not equal 0

* E5-09 and E5-24 are both equal to 0, or
neither equals 0

¢ Set E5-09 or E5-24 to the correct value, and set the other to “0”.
* Set the motor-rated current for PM to “0” (E5-03).

occur simultaneously.

Note: Use U1-18 to find parameters set outside of the specified setting range. Other errors are given precedence over oPEO8 when multiple errors

Digital Operator Display

Fault Name

ofEl

[N

oPE09

PID Control Selection Fault

PID control function selection is incorrect. Requires that PID control is enabled (b5-01 =1 to 4).

Cause

Possible Solution

The following simultaneous contradictory

settings:

* b5-15 not 0.0 (PID Sleep Function
Operation Level)

* The stopping method is set to either DC
injection braking or coast to stop with a
timer (b1-03 =2 or 3).

* Set b5-15 to a value other than 0.
 Set the stopping method to coast to stop or ramp to stop (b1-03 =0 or 1).

* D control is being used on the setpoint
deviation (b5-01 = 1) or on the feedback
value (b5-01 = 2).

* A negative PID output value is set to
operate the drive in reverse (b5-11=1) and

the frequency reference lower limit greater
than 0 (d2-02 > 0).

Set parameters b5-01, b5-11, and d2-02 to the proper values.

* D control is being used on the setpoint
deviation and the frequency reference plus
the PID output (b5-01 = 4), D control is
being used on the feedback value and the
frequency reference plus the PID output
(b5-01 =4).

» The frequency reference lower limit is set
to a value greater than 0 (d2-02 > 0).

Set parameters b5-01 and d2-02 to the proper values.
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Digital Operator Display

Fault Name

The absolute value of the lower limit for PID
output is greater than the PID upper limit
(b5-34 > b5-06).

Set parameters b5-34 and b5-06 to the proper values.

Digital Operator Display

Fault Name

Il

=
™y
=3

oPEI10

V/f Data Setting Error

One or more of the parameters listed below are not set according to the formula:
* E1-09 <E1-07 <E1-06 <E1-11 < E1-04
* E3-09 <E3-07 <E3-06 < E3-11 < E3-04

Cause

Possible Solution

V/f pattern setting error.

Correct the settings for E1-04, E1-06, E1-07, E1-09, and E1-11.
For motor 2, correct E3-04, E3-06, E3-07, E3-09, and E3-11.

Digital Operator Display

Fault Name

N
orec o

oPE11

Carrier Frequency Setting Error

Correct the setting for the carrier frequency.

Cause

Possible Solution

The following simultaneous contradictory
settings: C6-05 is greater than 6 and C6-04 is
greater than C6-03 (carrier frequency lower
limit is greater than the upper limit). If C6-05
is less than or equal to 6, the drive operates
at C6-03.

Upper and lower limits between C6-02 and
C6-05 contradict each other.

Correct the parameter settings.

Digital Operator Display

Fault Name

_ O
-

)

I’_ oPE13

[}

Pulse Monitor Selection Error

Incorrect setting of monitor selection for Pulse Train (H6-06).

Cause

Possible Solution

Scaling for the Pulse Train monitor is set to
0 (H6-07 = 0) while H6-06 is not set to 000,
031, 101, 102, 105, or 116.

Change scaling for the Pulse Train monitor or set H6-06 to 000, 031, 101, 102, 105, or 116.

Digital Operator Display

Fault Name

OC 1
o't 4

oPE14

Application Setting Error

Incorrect setting in combination with simple positioning stop or Bi-directional output conversion.

Cause

Possible Solution

Parameter b1-03 = 9 (simple positioning

stop) and

* Drive is not initialized to European
settings (02-09 is not 2)

» Dwell function is activated (b6-03 or
b6-04 are not 0)

« the KEB function is activated (H1-OO =
65/66/7A/7B)

« Stall prevention during deceleration is
enabled (L3-04 is not 0)

+ Overvoltage suppression is enabled
(L3-11=1)

* High slip braking is enabled (H1-OO =
68)

* An S-curve is applied to the deceleration
ramp (C2-03 and C2-04 are not 0)

» PID output or frequency reference to bi-
directional output frequency reference is
enabled (d4-11 = 1) and the drive is not
initialized to European settings.

Check the initialization mode in parameter 02-09. Correct the parameter settings.
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6.7 Auto-Tuning_; Fault Detection

6.7 Auto-Tuning Fault Detection

Auto-Tuning faults are shown below. When the following faults are detected, the fault is displayed on the digital operator
and the motor coasts to a stop. No fault or alarm outputs will occur

€ Auto-Tuning Codes, Causes, and Possible Solutions

Table 6.12 Detailed Auto-Tuning Codes, Causes, and Possible Solutions

Digital Operator Display Error Name
End ! | Endl Excessive V/f Setting. Displayed after Auto-Tuning is complete.
Cause Possible Solution
The torque reference exceeded 20% during |+ Before Auto-Tuning the drive, verify the information written on the motor nameplate and enter that
Auto-Tuning. data to T1-03 through T1-05.
The no-load current exceeded 80% of the |* Enter proper information to parameters T1-03 to T1-05 and repeat Auto-Tuning.
drive rated current during Auto-Tuning. » If possible, disconnect the motor from the load and perform Auto-Tuning.
Digital Operator Display Fault Name
Crndd End2 Motor Iron-Core Saturation Coefficient. Detected only during Rotational Auto-Tuning and displayed
-t after Auto-Tuning is complete.
Cause Possible Solution
Motor data entered during Auto-Tuning was | * Enter the correct data.
Incorrect. » Restart Auto-Tuning and enter the correct information.

Auto-Tuning calculated values outside the .
parameter setting range, assigning the iron- |* Check and correct faulty motor wiring.

core saturation coefficient (E2-07, E2-08) a |« Disconnect the motor from machine and perform Rotational Auto-Tuning.
temporary value.

Digital Operator Display Fault Name
fndd | End3 Rated Current Setting Alarm (displayed after Auto-Tuning is complete)
Cause Possible Solution

¢ The motor line-to-line resistance and the
motor-rated current are not consistent with « Check T1-04 setting.

one another.

+ The correct current rating printed on the * Check the motor data and repeat Auto-Tuning.

nameplate was not entered into T1-04.

Digital Operator Display Fault Name
Er-01 | Er-01 Motor Data Error
Cause Possible Solution
Motor data entered during Auto-Tuning was | * Enter the correct data.
Incorrect. » Restart Auto-Tuning and enter the correct information.
Motor output and motor-rated current * Check the drive and motor capacities.

settings (T1-02 and T1-04) do not match. |« Correct the settings of parameters T1-02 and T1-04.
Motor output and no-load current settings
(T1-04 and E2-03) do not match. Data Check the motor-rated current and no-load current.

required when Auto-Tuning for OLV * Correct the settings of parameters T1-04 and E2-03.
Control or Stationary Auto-Tuning.

Base frequency and base motor rotations

(T1-05 and T1-07) do not match Set T1-05 and T1-07 to the correct values.

Digital Operator Display Fault Name
Er-0c | Er-02 Minor Fault
Cause Possible Solution
Motor data entered during Auto-Tuning was | * Enter the correct data.
Incorrect. » Restart Auto-Tuning and enter the correct information.
The wiring is faulty. * Check the wiring and correct defective connections.

¢ Check around the machine.

Load is too heavy. « Check the load

Digital Operator Display Fault Name
Er-03 Er-03 STOP Button Input

Cause Possible Solution
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Digital Operator Display

Fault Name

Auto-Tuning canceled by pressing STOP
button.

Auto-Tuning did not complete properly and will have to be performed again.

Digital Operator Display

Fault Name

' o
tr-U

Er-04

Line-to-Line Resistance Error

Cause

Possible Solution

Motor data entered during Auto-Tuning was
incorrect.

+ Enter the correct data.
* Restart Auto-Tuning and enter the correct information.

Auto-Tuning did not complete within
designated time frame.

Drive-calculated values outside parameter
setting range.

+ Check and correct faulty motor wiring.
* Disconnect the motor from machine and perform Rotational Auto-Tuning.

Digital Operator Display

Fault Name

E--05 Er-05

L o

No-Load Current Error

Cause

Possible Solution

Motor data entered during Auto-Tuning was
incorrect.

* Enter the correct data.
* Restart Auto-Tuning and enter the correct information.

Auto-Tuning did not complete within
designated time frame.

Drive-calculated values outside parameter
setting range.

+ Check and correct faulty motor wiring.
 Disconnect the motor from machine and perform Rotational Auto-Tuning.

Digital Operator Display

Fault Name

Er-08 Er-08

Rated Slip Error

Cause

Possible Solution

Motor data entered during Auto-Tuning was
incorrect.

+ Enter the correct data.
* Restart Auto-Tuning and enter the correct information.

Auto-Tuning did not complete within
designated time frame.

Values calculated by the drive are outside the
allowable parameter setting ranges.

* Check and correct faulty motor wiring.
+ Disconnect the motor from machine and perform Auto-Tuning.

Digital Operator Display

Fault Name

i~ o
Er-U5

Er-09

Acceleration Error (detected only during Rotational Auto-Tuning)

Cause

Possible Solution

The motor did not accelerate for the specified
acceleration time.

* Increase the acceleration time (C1-01).
* Check if'it is possible to disconnect the machine from the motor.

Torque limit when motoring is too low
(L7-01 and L7-02).

» Check the settings of parameters L7-01 and L7-02.
* Increase the setting.

Digital Operator Display

Fault Name

ny ]
Er-11 |

Er-11

Motor Speed Fault (detected only when Auto-Tuning is enabled)

Cause

Possible Solution

Torque reference is too high. (Enabled in
OLV only.)

* Increase the acceleration time in C1-01.
 Disconnect the machine from the motor, if possible.

Digital Operator Display

Fault Name

E-- Er-12

13
o |

Current Detection Error

Cause

Possible Solution

One of the motor phases is missing
(U/T1, V/T2, W/T3).

Check motor wiring and correct problems.

Current exceeded the current rating of the
drive.

The current is too low.

* Check the motor wiring for a short between motor lines.
+ If a magnetic contactor is used between motors, ensure it is on.
» Replace the drive.

Attempted Auto-Tuning without motor
connected to the drive.

Connect the motor and perform Auto-Tuning.

Current detection signal error.

Replace the drive.
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6.8 Diagnosing and Resetting Faults

6.8 Diagnosing and Resetting Faults

When a fault occurs and the drive stops, follow the instructions below to remove whatever conditions triggered the fault,
then restart the drive.

€ Fault Occurs Simultaneously with Power Loss

WARNING! Electrical Shock Hazard. Ensure there are no short circuits between the main circuit terminals (R/L1, S/L2, and T/L3) or
between the ground and main circuit terminals before restarting the drive. Failure to comply may result in serious injury or death and
will cause damage to equipment.

1. Turn on the drive input power.

2. Use monitor parameters U2-00 to display data on the operating status of the drive just before the fault
occurred.

3. Remove the cause of the fault and reset.

Note: To find out what faults were triggered, check U2-02 (Fault History). Information on drive status when the fault occurred
such as the frequency, current and voltage, can be found in U2-03 through U2-17. Refer to Viewing Fault Trace Data
After Fault on page 284 for information on how to view fault trace data.

Note: When the fault continues to be displayed after cycling power, remove the cause of the fault and reset.

& If the Drive Still has Power After a Fault Occurs

1. Look at the LED operator for information on the fault that occurred.
2. Refer to Fault Displays, Causes, and Possible Solutions on page 255
3. Reset the fault. Refer to Fault Reset Methods on page 284.

€ Viewing Fault Trace Data After Fault

Step Display/Result
1 Turn on the drive input power. The first screen -
* |displays.
L/ \ 1 = ALM REV.
2. | Press until the monitor screen is displayed. nd Mion | e em
vy
:J py
3. Press to display the parameter setting screen. -
“ vy
4. |Press and > until U2-02 (Fault History) is -p> na-na
displayed. —
9d
5- | Press to view most recent fault (here, EF3). nd m
y
6. | Press . to view drive status information when
fault occurred.
Parameters U2-03 through U2-17 help determine
7+ | cause of fault. nd m to m
€ Fault Reset Methods
After the Fault Occurs Procedure
Fix the cause of the fault, restart the
drive, and reset the fault Press W= on the digital operator.
= Drive
. .| Close then open the fault signal digital input via [Fautt Reset Switch[ "~~~
Fix the cause of the fault and reset via terminal S4. S4 is set fault reset as default (H1-04 1 Fault Reset Digtal npu
Fault Reset Dlgltal Input S4. — 12) SC Digital Input Common

Ifthe above methods do not reset the fault, turn off the drive main power supply. Reapply
power after LED operator display is out.
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6.9 Troubleshooting without Fault Display

This section describes troubleshooting problems that do not trip an alarm or fault.

€ Cannot Change Parameter Settings

Cause Possible Solutions
The drive is running the motor (i.e., the Run command | *  Stop the drive and switch over to the Programming Mode.
is present). » Most parameters cannot be edited during run.

The Access Level is set to restrict access to parameter

. + Set the Access Level to allow parameters to be edited (A1-01 = 2).
settings.

. . + See what mode the LED parameter is current set for.
The operator is not in the Parameter Setup Mode (the . . « » .
LED screen will display “PAr”). + Parameters cannot be edited when in the Setup Mode (“STUP”). Switch modes so that

“PAr” appears on the screen.

A multi-function contact input terminal is set to allow | Wwhen the terminal is open, parameters cannot be edited.
or restrict parameter editing (H1-01 through H1-06 = . . .
1B). * Turn on the multi-function contact input set to 1B.

+ If the password entered to A1-04 does not match the password saved to A1-05, then drive
settings cannot be changed.

* Reset the password.

The wrong password was entered. If you cannot remember the password:

Display parameter A1-04. Press the button while pressing at the same time.
Parameter A1-05 will appear.

* Set a new password to parameter A1-05.

* Check the drive input power voltage by looking at the DC bus voltage (U1-07).

Undervolt: detected. L
ndervoliage was detecte  Check all main circuit wiring.

€ Motor Does Not Rotate Properly after Pressing RUN Button or after Entering External
Run Command

B Motor Does Not Rotate

Cause Possible Solutions
» Check if the DRV light on the LED operator is lit.
The drive is not in the Drive Mode. + Enter the Drive Mode to begin operating the motor. Refer to The Drive and Programming
Modes on page 80.

Stop the drive and check if the correct frequency reference source is selected. If the operator
keypad shall be the source, the LO/RE button LED must be on, if the source is REMOTE, it

. must be off.
The button was pushed. :Fake the folomg steps to solve the problem:

Push the @G bytton.
e If 02-01 is set to 0, then the LO/RE button will be disabled.

* When Auto-Tuning has completed, the drive is switched back to the Programming Mode.
The Run command will not be accepted unless the drive is in the Drive Mode.

Auto-Tuning has just leted. . , ,
1o 2uning fias Just comprete » Use the LED operator to enter the Drive Mode. Refer to The Drive and Programming

Modes on page 80.

A Fast-Stop was executed and has not yet been reset. | Reset the Fast-Stop command.

Check parameter b1-02 (Run Command Selection).
Set b1-02 so that it corresponds with the correct run command source.
Settings are incorrect for the source that provides the | 0: LED/LCD operator
run command. 1: Control circuit terminal (default setting)
2: MEMOBUS/Modbus communications
3: Option card

* Check for a short-circuit between terminals H1 and HC.
One of the Safety Inputs is open.  See if one of the Safety Inputs is open.
* Correct any faulty wiring.

* Check the wiring for the control terminal.
There is faulty wiring in the control circuit terminals. |« Correct wiring mistakes.
* Check the input terminal status monitor (U1-10).
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Cause

Possible Solutions

The drive has been set to accept the frequency
reference from the incorrect source.

Check parameter b1-01 (Frequency Reference Selection 1).
Set b1-01 to the correct source of the frequency reference.
0: LED operator

1: Control circuit terminal (default setting)

2: MEMOBUS/Modbus communications

3: Option card

4: Pulse train input (RP)

The terminal set to accept the main speed reference
is set to the incorrect voltage and/or current.

If the frequency reference is set at terminal A1, check parameter H3-01 for the correct signal
level selection. If terminal A2 is used, check DIP switch S1. Then select the correct input level
for terminal A2 in parameter H3-08.

Refer to DIP Switch S1 Analog Input Signal Selection on page 68.

Selection for the sink/source mode is incorrect.

Check DIP switch S3. Refer to Sinking/Sourcing Mode Switch on page 66.

Frequency reference is too low.

* Check the frequency reference monitor (U1-01).
* Increase the frequency by changing the maximum output frequency (E1-09).

Multi-function analog input is set up to accept gain
for the frequency reference, but no voltage (current)
has been provided.

* Check the multi-function analog input settings.

» Check if'analog input A1 or A2 is set for frequency reference gain (H3-02/10 = 1). If so,
check if the correct signal is applied to the terminal. The gain and the frequency reference
will be 0 if no signal is applied to the gain input.

* Check if H3-02 and H3-10 have been set to the proper values.
» Check if the analog input value has been set properly.

The button was pressed when the drive was
started from a REMOTE source.

STOP . . .
When the button is pressed, the drive will decelerate to stop.
» Switch off the run command and then re-enter a run command.

The @’STOP button is disabled when 02-02 is set to 0.

Motor is not producing enough torque in the V/f
motor control method.

 Ensure the selected V/f pattern corresponds with the characteristics of the motor being used.
* Set the correct V/f pattern to E1-03.

* When E1-03 =F, increase both the minimum and mid output frequency voltages (E1-08,
E1-10).

Increase the frequency reference so that it is higher than the minimum frequency reference
(E1-09).

Perform Line-to-Line Resistance Auto-Tuning when using particularly long motor cables.

Increase the torque compensation gain (C4-01).

Motor is not producing enough torque in Open Loop
Vector Control.

» Execute Rotational Auto-Tuning.

« If the motor cables are replaced with longer cables after Rotational Auto-Tuning was
performed, Auto-Tuning may need to be repeated due to voltage drop across the line.

* Check if the torque limit parameters have been set too low (L7-01 through L7-04).
» Reset the torque limit back to its default setting (200%).

Increase both the minimum and mid output frequency voltages (E1-08 and E1-10).

at the same time.

The drive is set for both 2-Wire and 3-Wire sequence |,

* The drive is set for a 3-Wire sequence when one of parameters H1-03 through H1-06 is set
to 0.

If the drive is supposed to be set up for a 2-Wire sequence, then ensure parameters H1-03
through H1-06 are not set to 0.

« If the drive is supposed to be set up for a 3-Wire sequence, then H1-O1O must be set to 0.

B Motor Rotates in the Opposite Direction from the Run Command

Cause

Possible Solutions

Phase wiring between the drive and motor is
incorrect.

* Check the motor wiring.
» Switch two motor cables (U, V, and W) to reverse motor direction.

* Connect drive output terminals U/T1, V/T2 and W/T3 in the right order to the corresponding
motor terminals U, V, and W.

* Change the setting of parameter b1-14.

The forward direction for the motor is setup
incorrectly.

Typically, forward is designated as being counterclockwise when looking from the motor shaft
(refer to the figure below). 1

(=,

1. Forward Rotating Motor (looking down the motor shaft)
2. Motor Shaft

The motor is running at almost 0 Hz and the Speed
Search estimated the speed to be in the opposite
direction.

» Disable bi-directional search (b3-14
specified direction.

“0”) so that Speed Search is performed only in the

Note:
of the motor.
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B Motor Rotates in One Direction Only

Cause

Possible Solutions

The drive prohibits reverse rotation.

* Check parameter b1-04.
» Set the drive to allow the motor to rotate in reverse (b1-04 = “0).

A Reverse run signal has not been entered, although
3-Wire sequence is selected.

* Make sure that one of the input terminals S3 to S6 used for the 3-Wire sequence has been
set for reverse.

B Motor is Too Hot

Cause

Possible Solutions

The load is too heavy.

If the load is too heavy for the motor, the motor will overheat as it exceeds its rated torque
value for an extended period of time.

Keep in mind that the motor also has a short-term overload rating in addition to the possible
solutions provided below:

* Reduce the load.
 Increase the acceleration and deceleration times.

* Check the values set for the motor protection (L1-01, L1-02) as well as the motor rated
current (E2-01).

* Increase motor capacity.

The air around the motor is too hot.

* Check the ambient temperature.
* Cool the area until it is within the specified temperature range.

The drive is operating in a vector control mode but
Auto-Tuning has not yet been performed.

* Perform Auto-Tuning.
+ Calculate the motor value and reset the motor parameters.
* Change the motor control method to V/f Control (A1-02 = “0”).

Insufficient voltage insulation between motor
phases.

When the motor is connected to terminals U/T1, V/T2, and W/T3, voltage surges occur between
the motor coils and drive switching.

Normally, surges can reach up to three times the drive input power supply voltage (600 V for
200 V class, and 1200 V for 400 V class).

» Use a motor with voltage tolerance higher than the max voltage surge.
» Use a motor designed to work specifically with a drive when using a 400 V class unit.
+ Install an AC reactor on the output side of the drive.

The motor fan has stopped or is clogged.

Check the motor fan.

B Drive Does Not Allow Selection of Rotational Auto-Tuning

Cause

Possible Solutions

The drive is in the incorrect motor control method
for Rotational Auto-Tuning.

* Check if the drive is set to V/f Control by accident (A1-02 = 0).
» Change the motor control method to Open Loop Vector Control (A1-02 = “2”).

B Motor Hunting Occurs at Low Speeds

Cause

Possible Solutions

Excessive load inertia in Open Loop Vector Control.

» Excess load inertia can cause motor hunting in Open Loop Vector Control due to slow motor
response.

* Increase the speed feedback detection control time constant (n2-02) from its default value
of 50 ms to an appropriate level between 200 and 1000 ms. Adjust this setting in combination

with n2-03 (Feedback Detection Control Time Constant 2).

B oPEO02 Error Occurs when Lowering the Motor Rated Current Setting

Cause

Possible Solutions

The motor rated current and the motor no-load
current settings in the drive are incorrect.

The user is trying to set the motor rated current in E2-01 to a value lower than the no-load
current set in E2-03.

* Make sure that value set in E2-01 is higher than E2-03. Setting E2-01 < E2-03 will trigger
an oPEQ2 error.

+ Ifit is necessary to set E2-01 lower than E2-03, first lower the value set to E2-03, then
change the setting in E2-01 as needed.

B Overvoltage Occurs When Running at a Constant Speed

Cause

Possible Solutions

Excessive load inertia in Open Loop Vector Control.

* Loads with a lot of inertia (fans, etc.) can trigger an overvoltage fault when operating in
Open Loop Vector Control.

+ Switch to the V/f motor control method.
+ Adjust the values set for the speed feedback detection control time constant (n2-02, n2-03).
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Bl Motor Stalls During Acceleration or With Large Loads

Cause

Possible Solutions

Load is too heavy.

Take the following steps to resolve the problem:
* Reduce the load.

* Increase the acceleration time.

* Increase motor capacity.

+ Although the drive has a Stall Prevention function and a Torque Compensation Limit
function, accelerating too quickly or trying to drive an excessively large load can exceed
the capabilities of the motor.

B Motor Will Not Accelerate or the Acceleration Time is Too Long

Cause

Possible Solutions

Frequency reference is too low.

* Check the maximum output frequency (E1-04).
* Increase E1-04 if it is set too low.

Check U1-01 for proper frequency reference.

Check if a frequency reference signal switch has been set to one of the multi-function input
terminals.

Check for low gain level set to terminals Al or A2 (H3-03, H3-11).

Load is too heavy.

* Reduce the load so that the output current remains within the motor-rated current.

* In extruder and mixer applications, the load will sometimes increase as the temperature
drops.

Check if the mechanical brake is fully releasing as it should.

The torque limit function is operating in Open Loop
Vector Control.

+ Check the torque limit setting. It may be too low. (L7-01 through L7-04).
* Reset the torque limit to its default value (200%).

Acceleration time has been set too long.

Check if the acceleration time parameters have been set too long (C1-01, -03, -05, -07).

Motor characteristics and drive parameter settings
are incompatible with one another in V/f Control.

+ Set the correct V/f pattern so that it matches the characteristics of the motor being used.
* Check E1-03 (V/f Pattern Selection).

The right combination of motor characteristics have
not been set in Open Loop Vector Control.

Execute Rotational Auto-Tuning.

Incorrect frequency reference setting.

+ Check the multi-function analog input settings.

 Check if multi-function analog input terminal A1 or A2 is set for frequency gain (H3-02 or
H3-10 =“1”). If so, the frequency reference will be 0 if there is no voltage (current) input
provided.

» Ensure H3-02 and H3-10 are set to the proper values.
+ Ensure the analog input value is set to the right value (U1-13, U1-14).

The Stall Prevention level during acceleration and
deceleration set too low.

* Check the Stall Prevention level during acceleration (L3-02).
e If L3-02 is set too low, acceleration will take a fair amount of time.
* Increase L3-02.

low.

The Stall Prevention level during run has been set too |,

+ Check the Stall Prevention level during run (L3-06).
If L3-06 is set too low, speed will drop as the drive outputs torque.
* Increase the setting value.

motor control method, Auto-Tuning has not been
performed.

Although the drive is operating in Open Loop Vector|*

Perform Auto-Tuning.
+ Calculate motor data and reset motor parameters.
* Switch to the V/f motor control method (A1-02 = “0”).

Drive reached the limitations of the V/f motor control
method.

+ The motor cable may be long enough (over 50 m) to require Auto-Tuning for line-to-line
resistance.

* Be aware that V/f Control is comparatively limited when it comes to producing torque at
low speeds.

 Consider switching to Open Loop Vector Control.

B Drive Frequency Reference Differs from the Controller Frequency Reference Command

Cause

Possible Solutions

The analog input frequency gain and bias are set to
incorrect values.

+ Check the main speed frequency reference terminal input gain level assigned to terminals
Al and A2, as well as the frequency reference input bias to terminals A1 and A2 (parameters
H3-03, H3-04, and H3-12).

* Set these parameters to the appropriate values.

A frequency bias signal is being entered via analog
input terminals Al or A2.

* If multi-function analog input terminals A1 and A2 are set for frequency reference (H3-02
=0 and H3-10 = 0), the addition of both signals builds the frequency reference.

 Ensure that H3-02 and H3-10 are set appropriately.
* Check the input level set for terminals A1 and A2 (U1-13, U1-14).
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B Poor Speed Control Accuracy

Cause

Possible Solutions

Drive reached the slip compensation limit.

* Check the slip compensation limit (C3-03).
* Increase the value set to C3-03.

Motor-rated voltage is set too high in Open Loop
Vector Control.

» The input voltage for the drive determines the maximum output voltage. A drive with an
input of 200 Vac can only output a maximum of 200 Vac. Open Loop Vector Control
sometimes calculates an output voltage reference value that exceeds the maximum drive
output voltage level, resulting in a loss of speed control accuracy.

» Use a motor with a lower voltage rating (a vector control motor).
* Increase the input power voltage.

Auto-Tuning did not complete properly for Open

* Perform Auto-Tuning again.

Loop Vector Control.

B Deceleration Takes Longer Than Expected with Dynamic Braking Enabled

Cause

Possible Solutions

L3-04 is set incorrectly.

* Check the Stall Prevention Level during deceleration (L3-04).

+ If a braking resistor option has been installed, disable Stall Prevention during deceleration
(L3-04 =<0").

The deceleration time is set too long.

Set deceleration to more appropriate time (C1-02, C1-04, C1-06, C1-08).

Insufficient motor torque.

* Assuming parameter settings are normal and that no overvoltage occurs when there is
insufficient torque, it is likely that the demand on the motor has exceeded the motor capacity.

+ Use a larger motor.

Reaching the torque limit.

* Check the settings for the torque limit (L7-01 through L7-04).

+ Ifthe torque limit is enabled, deceleration might take longer than expected because the drive
cannot output more torque than the limit setting. Ensure the torque limit is set to a large
enough value.

* Increase the torque limit setting.

+ If multi-function analog input terminal A1 or A2 is set to torque limit (H3-02 or H3-10
equals 10, 11, 12, or 15), ensure that the analog input levels are set to the correct levels.

» Ensure H3-02 and H3-10 are set to the right levels.
+ Ensure the analog input is set to the correct value.

Load exceeded the internal torque limit determined
by the drive rated current.

Switch to a larger capacity drive.

B Motor Hunting Occurs When Operating With a Light Load

Cause

Possible Solutions

Carrier frequency is too high.

Lower the carrier frequency setting C6-02.

Large V/f setting value at low speeds triggers
overexcitation.

* Select the proper V/f pattern (E1-03).

» Use parameters E1-04 through E1-10 to set the V/f pattern in relation to the load
characteristics.

The maximum output frequency and the base
frequency reference are not set properly in
relationship to each other.

Set the proper values for the maximum output frequency and base frequency (E1-04, E1-06).

Hunting Prevention is disabled (V/f control only).

“1”

* (OLV only) Increase the speed feedback detection control gain and time constant (n2-01,

* Enable Hunting Prevention by setting n1-01

n2-02).

B Load Falls When Brake is App

lied (Hoist-Type Applications)

Cause

Possible Solutions

The timing for the brake to close and release is not
set properly.

Use frequency reference detection for closing and releasing the brake.
+ At start: Release the brake after creating enough torque.

+ At stop: Close the brake when the motor still produces torque.
Make the following setting changes to hold the brake:

* Set the frequency detection inactive during baseblock (L4-07 = 0).

* Multi-function contact output terminal will switch on when the output frequency is greater
than the frequency detection level set in L4-01. Set L4-01 between 1.0 and 3.0 Hz.

+ Slipping may occur when stopping because hysteresis is used in Frequency Reference 2
(where the frequency agree setting in L4-02 is 2.0 Hz). To prevent this, change the setting
to 0.1 Hz.

* Do not use the multi-function contact output setting “During Run” (H2-01 = 0) for the brake
signal.

Insufficient DC Injection Braking.

Increase the amount of DC Injection Braking (b2-02).
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B Noise From Drive or Output Lines When the Drive is Powered On

Cause

Possible Solutions

Relay switching in the drive generates excessive
noise.

Lower the carrier frequency (C6-02).

Install a noise filter on the input side of drive input power.

Install a noise filter on the output side of the drive.

Place the wiring inside a metal conduit to shield it from switching noise.
Ground the drive and motor properly.

Separate the main circuit wiring and the control lines.

B Ground Fault Circuit Interrupter (GFCI) Trips During Run

Cause

Possible Solutions

Excessive leakage current trips MCCB.

Increase the GFCI sensitivity or use GFCI with a higher threshold.
Lower the carrier frequency (C6-02).

Reduce the length of the cable used between the drive and the motor.
Install a noise filter or reactor on the output side of the drive.

B Connected Machinery Vibrates When Motor Rotates

Excessive Motor Oscillation and Erratic Rotation

Cause

Possible Solution

Poor balance between motor phases.

Check drive input power voltage to ensure that it provides stable power.

Unexpected Noise from Connected Machinery

Cause

Possible Solutions

The carrier frequency is at the resonant frequency of
the connected machinery.

Adjust the carrier frequency using parameters C6-02 through C6-05.

The drive output frequency is the same as the
resonant frequency of the connected machinery.

* Adjust the parameters used for the Jump Frequency function (d3-01 through d3-04) to skip
the problem-causing bandwidth.

* Place the motor on a rubber pad to reduce vibration.

Note:

B Oscillation or Hunting

The drive may have trouble assessing the status of the load due to white noise generated when using Swing PWM (C6-02 =7 to A).

Cause

Possible Solutions

Insufficient tuning in Open Loop Vector Control

Adjust the following parameters in the order listed.
An increase in gain should be followed with an increase in the primary delay time constant.

¢ (C4-02 (Torque Compensation Primary Delay Time)
* n2-01 (Speed Feedback Detection Control [AFR] Time Constant 1)
* (C3-02 (Slip Compensation Primary Delay Time)

The response for torque compensation and slip compensation will drop as the time constant is
increased.

Auto-Tuning has not yet been performed (required
for Open Loop Vector Control).

Perform Auto-Tuning.
Set motor parameters after calculating the proper values.
Change the motor control method to V/f Control (A1-02

440”).

Insufficient tuning in V/f Control.

Reduce the gain.
* n1-02 (Hunting Prevention Gain Setting)
* n1-03 (Hunting Prevention Time Constant Setting)

Gain is too low when using PID control.

Check the period of oscillation and adjust P, I, and D settings accordingly.

The frequency reference is assigned to an external
source and the signal is noisy.

Ensure that noise is not affecting the signal lines.
» Separate main circuit wiring and control circuit wiring.
Use twisted-pair cables or shielded wiring for the control circuit.

Increase the analog input time filter constant (H3-13).

The cable between the drive and motor is too long.

Perform Auto-Tuning.

* Reduce the length of the cable.

290

YASKAWA ELECTRIC SIEP C710606 19D YASKAWA AC Drive - V1000 Technical Manual




6.9 Troubleshooting without Fault Display

H PID Output Fault

Cause Possible Solutions
* Check the multi-function analog input terminal settings.
* Set multi-function analog input terminal A1l or A2 for PID feedback (H3-02 or H3-10 =
C‘B”).
No PID feedback input. » A signal input to the terminal selection for PID feedback is necessary.

Check the connection of the feedback signal.
Check the various PID-related parameter settings.

No PID feedback input to the terminal causes the value detected to be 0, causing a PID fault
and the drive to operate at max frequency.

The level of detection and the target value do not
correspond with each other.

PID control keeps the difference between target and detection values at 0. Set the input level
for the values relative to one another.

Use analog input gains H3-03/11 to adjust PID target and feedback signal scaling.

Reverse drive output frequency and speed detection.
When output frequency rises, the sensor detects a
speed decrease.

Set PID output for reverse characteristics (b5-09 = “17).

B Insufficient Motor Torque

Cause

Possible Solutions

Auto-Tuning has not yet been performed (required
for OLV Control).

Perform Auto-Tuning.

The control mode was changed after performing
Auto-Tuning.

Perform Auto-Tuning again.

Only Line-to-Line Resistance Auto-Tuning was
performed.

Perform Rotational Auto-Tuning.

B Motor Rotates After the Drive Output is Shut Off

Cause

Possible Solutions

Low DC Injection Braking and the drive cannot
decelerate properly.

¢ Increase the value of b2-02 (DC Injection Braking Current).

Adjust the DC Injection braking settings.

Increase the b2-04 (DC Injection Braking Time at Stop).

B ov or Speed Loss Occurs Whe

n Starting into a Rotating Load

Cause

Possible Solutions

The load is already rotating when the drive is trying
to start it.

» Enable Speed Search at start (b3-01 =

Stop the motor using DC Injection braking. Restart the motor.

Increase the value of b2-03 (DC Injection Braking Time at start).

“17).

Set a multi-function input terminal for external Speed Search command (H1-OO=“61" or
“62” during restart).

B Output Frequency is not as High as Frequency Reference

Cause

Possible Solutions

Frequency reference is set within the range of the
Jump Frequency.

* Enabling the Jump Frequency prevents the drive from outputting the frequencies specified

Adjust the parameters used for the Jump Frequency function (d3-01, d3-02, d3-03).

in the Jump Frequency range.

Upper limit for the frequency reference has been
exceeded.

Set the maximum output frequency and the upper limit for the frequency reference to more
appropriate values (E1-04, d2-01).

The following calculation yields the upper value for the output frequency = E1-04 x d2-01 /
100

Large load triggered Stall Prevention function during
acceleration.

Reduce the load.

Adjust the Stall Prevention level during acceleration (L3-02).

B Buzzing Sound from Motor at 2 kHz

Cause

Possible Solutions

Exceeded 110% of the rated output current of the
drive while operating at low speeds.

« Ifthe sound is coming from the motor, disable carrier frequency derating (L8-38 =

Ifthe output current rises too high at low speeds, the carrier frequency automatically reduces
and causes a whining or buzzing sound.

‘EO”)'
Disabling the automatic carrier frequency derating increases the chances of an overload fault
(oL2). Switch to a larger capacity motor if oL2 faults occur too frequently.
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B Unstable Motor Speed when Using PM or IPM

Cause

Possible Solutions

The motor code for PM (E5-01) is set incorrectly.
(Yaskawa motors only)

Set parameter E5-01 in accordance with the motor being used.

The drive is operating at less than 10% of the speed
reference.

Consult with Yaskawa about using a different type of motor when attempting to operate at
10% of the speed reference.

Motor hunting occurs.

Set and carefully adjust the following parameters in the order listed:
* n8-45 (Speed Feedback Detection Suppression Gain)

* n8-55 (Load Inertia for PM Motors)

* (C4-02 (Torque Compensation Primary Delay Time)

Hunting occurs at start.

Increase the S-curve time at the start of acceleration (C2-01).

Too much current is flowing through the drive.

» Ifusing a PM motor, set the correct motor code to E5-01.

+ Ifusing a specialized motor, set parameter E5-xx to the correct value according to the Motor
Test Report.

B Motor Does Not Operate When

the RUN Button on the Digital Operator is Pressed

Cause

Possible Solutions

The LOCAL/REMOTE mode is not selected
properly.

Press the LOCAL/REMOTE button to switch. The LO/RE LED should be on for LOCAL
mode.

The drive is not in drive mode.

A run command will not be issued. Exit to the drive mode and cycle the run command.

The frequency reference is too low.

« If the frequency reference is set below the frequency set in E1-09 (Minimum Output
Frequency), the drive will not operate.

* Raise the frequency reference to at least the minimum output frequency.

B Motor Does Not Operate When

an External Run Command is Input

Cause

Possible Solutions

The LOCAL/REMOTE mode is not selected
properly.

Press the LOCAL/REMOTE button to switch. The LO/RE LED should be off for REMOTE
mode.

The drive is not in Drive Mode.

A run command will not be issued. Exit to the Drive mode and cycle the run command.

The frequency reference is too low.

* Ifthe frequency reference is set below the frequency set in E1-09 (Minimum Output
Frequency), the drive will not operate.

+ Raise the frequency reference to at least the minimum output frequency.

B Motor Stops During Acceleration or When a Load is Connected

Cause

Possible Solution

The load is too heavy.

The limit of motor response may be reached during
rapid acceleration. This may be a result of
improper stall prevention or automatic torque
boost function adjustment.

Increase the acceleration time (C1-01) or reduce the motor load. Also, consider increasing the
motor size and/or drive size.

B Motor Rotates in One Direction Only

Cause

Possible Solutions

"Reverse run prohibited" is selected. If b1-04
(Reverse Prohibit Operation) is set to 1 (reverse run
prohibited), the drive will not accept a reverse run
command.

Set b1-04 = “0” to allow reverse run operation.

The drive prohibits reverse rotation.

* Check parameter b1-04.
* Set the drive to allow the motor to rotate in reverse (b1-04 = “0”).

A Reverse run signal has not been entered, although

* Make sure that one of the input terminals S3 to S5 used for the 3-Wire sequence has been

3-Wire sequence is selected.

set for reverse.

B Motor Operates at a Higher Speed than the Speed Command

Cause

Possible Solution

PID is enabled. If the PID mode is enabled (b5-01 =
1 to 4), the drive output frequency will change to
regulate the process variable to the target setpoint.
The PID can command a speed up to maximum
output frequency (E1-04).

If PID operation is not target, disable PID by setting b5-01 = “0”.
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B Poor Speed Control Accuracy Above Base Speed in Open Loop Vector Motor Control

Method

Cause

Possible Solution

The maximum output voltage of the drive is
determined by its input voltage. Vector control uses
voltage to control the currents within the motor. If the
vector control voltage reference value exceeds the
drive output voltage capability, the speed control
accuracy will decrease because the motor currents
cannot be properly controlled.

Use a motor with a lower rated voltage compared to the input voltage.

B Peripheral Devices Affected by Drive Operation

Cause

Possible Solutions

Radio frequency interference may be generated by
drive output PWM waveform.

* Change the Carrier Frequency Selection (C6-02) to lower the carrier frequency. This will
help to reduce the amount of transistor switching noise.

+ Install an Input Noise Filter at the input power terminals.
* Install an Output Noise Filter at the motor terminals.

» Use conduit. Metal can shield electrical noise.

* Ground the drive and motor.

* Separate main circuit wiring from control wiring.

B Ground Fault Interrupter Activates When Drive is Running

Cause

Possible Solutions

The output of the drive is a series of high frequency
pulses (PWM)), so there is a certain amount of leakage
current. This may cause the ground fault interrupter
to operate and cut off the drive input power.

» Change to a ground fault interrupter with a higher leakage current detection level (such as,
a sensitivity current of 200 mA or greater per Unit, with an operating time of 0.1 s or more),
or one that incorporates high-frequency corrective actions.

» Change the Carrier Frequency Selection (C6-02) to lower the carrier frequency.

Note: Leakage current increases in proportion to cable length.
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6.9 Troubleshooting without Fault Display
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This chapter describes the periodic inspection and maintenance of the drive to ensure that it receives
the proper care to maintain overall performance.
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7.1 Section Safety

7.1 Section Safety

A DANGER

Electrical Shock Hazard
Do not connect or disconnect wiring while the power is on.
Failure to comply will result in death or serious injury.

A WARNING

Electrical Shock Hazard
Do not operate equipment with covers removed.

Failure to comply could result in death or serious injury.

The diagrams in this section may show drives without covers or safety shields to show details. Be sure to reinstall covers
or shields before operating the drives and run the drives according to the instructions described in this manual.

Always ground the motor-side grounding terminal.

Improper equipment grounding could result in death or serious injury by contacting the motor case.
Do not remove covers or touch circuit boards while the power is on.

Failure to comply could result in death or serious injury.

Do not allow unqualified personnel to perform work on the drive.

Failure to comply could result in death or serious injury.

Installation, maintenance, inspection, and servicing must be performed only by authorized personnel familiar with
installation, adjustment, and maintenance of AC drives.

Do not perform work on the drive while wearing loose clothing, jewelry or without eye protection.
Failure to comply could result in death or serious injury.

Remove all metal objects such as watches and rings, secure loose clothing, and wear eye protection before beginning
work on the drive.

Do not touch any terminals before the capacitors have fully discharged.
Failure to comply could result in death or serious injury.
Before wiring terminals, disconnect all power to the equipment. The internal capacitor remains charged even after the
power supply is turned off. The charge indicator LED will extinguish when the DC bus voltage is below 50 Vdec. To
prevent electric shock, wait at least five minutes after all indicators are off and measure the DC bus voltage level to
confirm safe level.

Fire Hazard
Tighten all terminal screws to the specified tightening torque.
Loose electrical connections could result in death or serious injury by fire due to overheating of electrical connections.
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 use improper combustible materials.
Failure to comply could result in death or serious injury by fire.
Attach the drive to metal or other noncombustible material.
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NOTICE

Observe proper electrostatic discharge procedures (ESD) when handling the drive and circuit boards.

Failure to comply may result in ESD damage to the drive circuitry.

Never connect or disconnect the motor from the drive while the drive is outputting voltage.
Improper equipment sequencing could result in damage to the drive.

Do not use unshielded cable for control wiring.

Failure to comply may cause electrical interference resulting in poor system performance. Use shielded, twisted-pair
wires and ground the shield to the ground terminal of the drive.

Do not allow unqualified personnel to use the product.

Failure to comply could result in damage to the drive or braking circuit.

Carefully review instruction manual TOBPC72060000 when connecting a braking option to the drive.

Do not modify the drive circuitry.

Failure to comply could result in damage to the drive and will void warranty.

Yaskawa is not responsible for any modification of the product made by the user. This product must not be modified.

Check all the wiring to ensure that all connections are correct after installing the drive and connecting any other
devices.

Failure to comply could result in damage to the drive.
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7.2 Inspection

7.2 Inspection

Power electronics have limited life and may exhibit changed characteristics or performance deterioration after years of
use under normal conditions. To help avoid such problems, it is important to perform preventive maintenance and periodic
inspection on the drive.

Drives contain a variety of power electronics such as power transistors, semiconductors, capacitors, resistors, fans, and
relays. The electronics in the drive serve a critical role in maintaining proper motor control.

Follow the inspection lists provided in this chapter as a part of a regular maintenance program.

Note: The drive will require more frequent inspection if it is placed in harsh environments, such as:
* High ambient temperatures

* Frequent starting and stopping

* Fluctuations in the AC supply or load

» Excessive vibrations or shock loading

* Dust, metal dust, salt, sulfuric acid, chlorine atmospheres

* Poor storage conditions.

Perform the first equipment inspection 3 months after installation.

€ Recommended Daily Inspection

Table 7.1 outlines the recommended daily inspection for Yaskawa drives. Check the following items on a daily basis to
avoid premature deterioration in performance or product failure. Copy this checklist and mark the “Checked” column after
each inspection.

WARNING! Electrical Shock Hazard. Do not connect or disconnect wiring while the power is on. Failure to comply can result in serious
personal injury. Before servicing the drive, disconnect all power to the equipment. The internal capacitor remains charged even after

the power supply is turned off. The charge indicator LED will extinguish when the DC bus voltage is below 50 Vdc. To prevent electric
shock, wait at least five minutes after all indicators are OFF and measure the DC bus voltage level to confirm safe level.

Table 7.1 General Recommended Daily Inspection Checklist

Inspection Category Inspection Points Corrective Action Checked
. oscillati ) ) * Check the load coupling.
Motor * Inspect for abnormal oscillation or noise coming |, Measure motor vibration.
from the motor. )
« Tighten all loose components.
* Check for excessive load.
Coolin « Inspect for abnormal heat generated from the drive|* Loose connections
g or motor and visible discoloration. * Check for dirty heatsink or motor.
* Ambient temperature
. . . » Check for clogged or dirty fan.
Cooling Fan * Inspect drive cooling fan operation. E8 . . Y
* Check fan operation drive parameter.
* Verify the drive environment complies with the o .
- . : ; . : . ..|* Eliminate the source of contaminants or correct
Environment specifications listed in the Installation section of this :
manual poor environment.
* The drive output current should not be higher than |, check for excessive load.
Load the motor or drive rating for an extended period of . .
time. * Check the motor parameter settings of the drive.
* Correct the voltage or power supply to within
Power Supply Voltage |+ Check main power supply and control voltages. nameplate specifications.
* Verity all main circuit phases.
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€ Recommended Periodic Inspection

Table 7.2 outlines the recommended periodic inspections for Yaskawa drive installations. Periodic inspections should
generally be checked every 3-6 months; however, the drive may require more frequent inspection due to poor environments
or rigorous use. Operating and environmental conditions, along with experience in each application, will determine the
actual inspection frequency for each installation. Periodic inspection will help to avoid premature deterioration in
performance or product failure. Copy this checklist and mark the “Checked” column after each inspection.

B Periodic Inspection

WARNING! Electrical Shock Hazard. Do not connect or disconnect wiring while the power is on. Failure to comply can result in serious
personal injury. Before servicing the drive, disconnect all power to the equipment. The internal capacitor remains charged even after
the power supply is turned off. The charge indicator LED will extinguish when the DC bus voltage is below 50 Vdc. To prevent electric
shock, wait at least five minutes after all indicators are OFF and measure the DC bus voltage level to confirm safe level.

Table 7.2 Periodic Inspection Checklist

Inspection Area Inspection Points Corrective Action Checked
Main Circuit Periodic Inspection

* Overall check of the main power circuit and Take appropriate actions (e.g., tightening loose
ground terminals connections).

* Inspect equipment for discoloration from * Replace damaged components as required.
overheating or deterioration. * The drive has few serviceable parts and may require

General + Inspect for damaged or deformed parts. complete drive replacement.
+ Inspect enclosure door seal if present. Replace

+ Inspect for dirt, foreign particles, or dust components if cleaning is not possible.

collection on components. » Remove foreign particles and dust with a vacuum

cleaner to avoid touching parts.

* Inspect wiring and connections for discoloration,

(COIG UG damage, or heat stress. * Repair or replace damaged wiring.

Wirin; .. . L
g * Inspect wire insulation and shielding for wear.
Terminals * Inspect terminals for stripped, damaged, or loose |+ Tighten loose screws and replace damaged screws or
connections. terminals.
* Inspect contactors and relays for excessive noise|, Check coil voltage for over or under voltage conditions.
Relays and during operation. O
Contactors « Tnspect coils for signs of overheating such as » Replace damaged removable relays contactors or circuit
= . board.
melted or cracked insulation.
. i i * Minor discoloration may be acceptable.
Braking Resistors Inspect for discoloration of heat stress on or . : : y P .
around resistors. + If discoloration exists check for loose connections.

Motor Periodic Inspection

* Stop the motor and contact qualified maintenance

Operation Check |+ Check for increased vibration or abnormal noise. personnel as required.

Control Circuit Periodic Inspection

» Tighten loose screws and replace damaged screws or
terminals.

+ If terminals are integral to a circuit board then board or
drive replacement may be required.

* Inspect terminals for stripped, damaged or loose
General connections.

* Check for tightness.

Cooling System Periodic Inspection

« Check for abnormal oscillation or unusual noise. | Replace as required.

Cooling F R . . .
ooling Fan + Check for damaged or missing fan blades. Refer to Drive Cooling Fans on page 302 for
information on cleaning or replacing the cooling fan.
q * Inspect for dust or other foreign material * Remove foreign particles and dust with a vacuum
Heatsink > .
collected on the surface. cleaner to avoid touching parts.
* Inspect air intake and exhaust openings. They |, visually i t th
Air Duct must be free from obstruction and properly 1suatly 1nspe.c ¢ area. . .
: * Clear obstructions and clean air duct as required.
installed.
LED Periodic Inspection
» Make sure the LED lights correctly. + Contact your Yaskawa representative if there is any
LEDs « Inspect for dust or other foreign material thatmay| ~ trouble with the LED or keypad.
have collected on surrounding components. * Clean the LED.
Note: Periodic inspections should be performed every one or two years. The drive, however, may require more frequent inspection due to

poor environments or rigorous use.
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7.3 Periodic Maintenance

7.3 Periodic Maintenance

The drive has various "maintenance monitors." This feature provides advance maintenance warning and eliminates the
need to shut down the entire system for unexpected problems. The drive allows the user to check the following maintenance
periods.

* Cooling Fan

* Electrolytic Capacitors (Main Circuit)
* Inrush Prevention Circuit

« IGBT

€ Replacement Parts

Table 7.3 contains the estimated performance life of components that require replacement during the life of the drive. Only
use Yaskawa replacement parts for the appropriate drive model and revision.

Table 7.3 Estimated Performance Life

Component Estimated Performance Life
Cooling Fan 10 years
Electrolytic Capacitors (Main Circuit) 10 years <>

<1> The drive has few serviceable parts and may require complete drive replacement.

NOTICE: Estimated performance life based on specific usage conditions. These conditions are provided for the purpose of replacing
parts to maintain performance. Some parts may require more frequent replacement due to poor environments or rigorous use.
Usage conditions for estimated performance life:

» Ambient temperature: Yearly average of 40 °C

* Load factor: 80% maximum

* Operation time: 24 hours a day

B Performance Life Monitors

The drive calculates the maintenance period for components that may require replacement during the life of the drive. A
percentage of the maintenance period is displayed on the LED digital operator by viewing the appropriate monitor
parameter.

When the maintenance period reaches 100%, there is increased risk that the drive may malfunction. Yaskawa recommends
checking the maintenance period regularly to ensure maximum performance life.

Refer to Recommended Periodic Inspection on page 299 for more details.

Table 7.4 Performance Life Monitors Used for Component Replacement

Parameter Component Contents
Displays the accumulated operation time of the cooling fan, from 0 to 99999 hours. This value
U4-03 . : :
. is automatically reset to 0 once it reaches 99999.
Cooling Fan - - — -
Displays the accumulated cooling fan operation time as a percentage of the specified
U4-04 ! X ; . .
maintenance period (displayed in percent %).
U4-05 Main Circuit (DC bus) Displays the accumulated time the capacitors are used as a percentage of the specified
Electrolytic Capacitors maintenance period.
U4-06 Tnrush (pre-charge) relay Displays the number of times the drive is powered up as a percentage of the performance life
of the inrush circuit.
U4-07 IGBT Displays the percentage of the maintenance period reached by the IGBTs.

B Alarm Outputs for Maintenance Monitors
An output can be set up to inform the user when a specific components has neared its expected performance life.

When one of multi-function digital output terminals has been assigned the maintenance monitor function (H2-OO = 2F),
the terminal will close when the cooling fan, DC bus capacitors, or DC bus pre-charge relay reach 90% of the expected
performance life, or when the IGBTs have reached 50% of their expected performance life. Additionally the digital operator
will display an alarm like shown in Table 7.5 to indicate the specific components that may need maintenance.

Table 7.5 Maintenance Alarms
Digital Operator Alarm Display Function Corrective Action

The cooling fans have reached 90% of their designated

<[> _
L LT-1 life time.

Replace the cooling fan.

Contact a Yaskawa representative or
the nearest Yaskawa sales office on
possible drive replacement.

The DC bus capacitors have reached 90% of their

- _0 <]> _
- LT-2 designated life time.
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Digital Operator Alarm Display

Function

Corrective Action

The DC bus charge circuit has reached 90% of its

Contact a Yaskawa representative or

time.

possible drive replacement.

Lr-3 <> LT-3 desienated life time the nearest Yaskawa sales office on
g : possible drive replacement.
Proy <> LT-4 The IGBTSs have reached 50% of their designated life |Check the load, carrier frequency, and
= time. output frequency.
. . . |Contact a Yaskawa representative or
- - 0,
rror <2 TPC The IGBTs have reached 90% of their designated life the nearest Yaskawa sales office on

<1> This alarm message will be output only if the Maintenance Monitor function is assigned to one of the digital outputs (H2-OO = 2F). The alarm
will also trigger a digital output that is programmed for alarm indication (H2-OO = 10).

<2> This alarm message will always be output, even if the Maintenance Monitor function is not assigned to any of the digital outputs (H2-O0O =
2F). The alarm will also trigger a digital output that is programmed for alarm indication (H2-OO = 10).

B Related Drive Parameters

Use parameters 04-03, 04-05, 04-07, and 04-09 to reset a Maintenance Monitor to zero after replacing a specific component.
Refer to Parameter List on page 333 for details on parameter settings.
NOTICE: /f these parameters are not reset after the corresponding parts have been replaced, the Maintenance Monitor function will

continue to count down the performance life from the value that was reached with the old part. If the Maintenance Monitor is not reset,
the drive will not have the correct value of the performance life for the new component.
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7.4 Drive Cooling_; Fans

7.4 Drive Cooling Fans

NOTICE: Follow cooling fan replacement instructions. The cooling fan cannot operate properly when installed incorrectly and could
seriously damage the drive. To ensure maximum useful product life, replace all cooling fans when performing maintenance.

Contact your Yaskawa representative or supplier to order replacement cooling fans as required.
Some drive models have multiple cooling fans.

For drives with multiple cooling fans, replace all the fans when performing maintenance to ensure maximum useful product
life.

€ Number of Cooling Fans

Drive Model Cooling Fans
Single-Phase 200 V Class
BA0001 -
BA0002 -
BA0003 -
BA0006 -
BA0010 1
BA0012
BAO0018 2
Three-Phase 200 V Class

2A0001
2A0002
2A0004
2A0006
2A0010
2A0012
2A0020
2A0030
2A0040
2A0056
2A0069

DN N[N == ==

Three-Phase 400 V Class

4A0001
4A0002
4A0004
4A0005
4A0007
4A0009
4A0011
4A0018
4A0023
4A0031
4A0038

DN N[N =] ===
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€ Cooling Fan Replacement

The cooling fan is installed on the top of the drive. The cooling fan can easily be replaced without tools or removal of the
drive or enclosure parts.

WARNING! Electrical Shock Hazard. Do not connect or disconnect wiring while the power is on. Failure to comply can result in serious
personal injury. Before servicing the drive, disconnect all power to the equipment. The internal capacitor remains charged even after

the power supply is turned off. The charge indicator LED will extinguish when the DC bus voltage is below 50 Vdc. To prevent electric
shock, wait at least five minutes after all indicators are OFF and measure the DC bus voltage level to confirm safe level.

CAUTION! Burn Hazard. Do not touch a hot drive heatsink. Failure to comply could result in minor or moderate injury. Shut off the power
to the drive when replacing the cooling fan. To prevent burns, wait at least 15 minutes and ensure the heatsink has cooled down.

B Removing the Cooling Fan

1. Depress the right and left sides of the fan cover tabs and pull upward. Remove the fan cover from the top of the
drive. The following figure illustrates a drive with a single cooling fan.

A —Fan cover
B - Cooling fan

Figure 7.1 Remove the Cooling Fan Cover

2. Remove the fan cable carefully, disconnect the pluggable connector and remove the fan.

Figure 7.2 Disconnect and Remove the Fan
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7.4 Drive Cooling_; Fans

B Installing the Cooling Fan

NOTICE: Prevent Equipment Damage. Follow cooling fan replacement instructions. Improper cooling fan replacement could result in
damage to equipment. When installing the replacement cooling fan into the drive, make sure the fan is facing upwards. To ensure
maximum useful product life, replace all cooling fans when performing maintenance.

1. Install the replacement cooling fan into the drive, ensuring the alignment pins line up, as shown in the figure below:

e N
B
]
D
i |
[ ]
]
]
]
Cc
N J
A —Label facing up C —Front
B - Back

Figure 7.3 Cooling Fan Orientation

2. Ensure the connectors are properly connected and place the cable back into the recess of the drive.

A —Push the connectors together so no space remains between them.

Figure 7.4 Connectors

Note: Ensure that the left and right tabs are locked back into place.
3. Align the left and right cover tabs to install the fan cover back on the top of the drive.
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7.5 Drive Replacement

& Serviceable Parts

The drive contains few serviceable parts. The following parts are considered replacement parts on the drive:
* Main control board and I/O Terminal board I/O PCBs.

* Cooling fan(s)

* Front cover

Replace the drive if the main power circuitry is damaged. Contact your local Yaskawa representative before replacing
parts if the drive is still under warranty. Yaskawa reserves the right to replace or repair the drive according to Yaskawa

warranty policy.

WARNING! Electrical Shock Hazard. Do not connect or disconnect wiring while the power is on. Failure to comply can result in serious
personal injury. Before servicing the drive, disconnect all power to the equipment. The internal capacitor remains charged even after
the power supply is turned off. The charge indicator LED will extinguish when the DC bus voltage is below 50 Vdc. To prevent electric

shock, wait at least five minutes after all indicators are OFF and measure the DC bus voltage level to confirm safe level.

& Terminal Board Overview

The drive has a modular I/O terminal block that facilitates quick drive replacement. The terminal board contains on-board
memory that stores all drive parameter settings and allows the parameters to be saved and transferred to the replacement
drive by disconnecting the terminal board from the damaged drive then reconnecting the terminal board to the replacement

drive. There is no need to manually reprogram the replacement drive.

Note: When transferring the removable terminal block with backup memory to a drive with a different voltage class or different output
capacity, set A1-03 to 2220 to initialize the drive after installing the terminal block.
<
A

A - Charge LED C — Removable Terminal Board
B — Terminal Board Locking Pin

Figure 7.5 Terminal Board

€ Dismantling the Removable Terminal Block

WARNING! Electrical Shock Hazard. Never connect or disconnect wiring, remove connectors or option cards, or replace the cooling
fan while the power is on. Failure to comply may result in serious injury. Before servicing, disconnect all power to the equipment. The

internal capacitor remains charged even after the power supply is turned off.

WARNING! Electrical Shock Hazard. Do not allow unqualified personnel to perform work on the drive. Failure to comply could result in

serious injury. Installation, maintenance, inspection and servicing must be performed only by authorized personnel familiar with
installation, adjustment and maintenance of AC drives.

NOTICE: Damage to Equipment. Observe proper electrostatic discharge procedures (ESD) when handling the drive and circuit boards.

Failure to comply may result in ESD damage to the drive circuitry.
1. Loosen the screw on the front of the drive and remove the front cover.

Figure 7.6 Remove the Front Cover

2. Pull the pin on the ground terminal out of the removable terminal block.
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7.5 Drive Replacement

4 N\
Pull out the
i ) O )
ground erminal
pin in the direction {
indicated by
the arrow. I
Cable —
— a
Terminal
\ J (- I
\
[ratatal=t=t)

\ \

Figure 7.7 Pull Out the Ground Terminal

3. Push down the installation pin on the terminal board with a screwdriver

Push down
the terminal
board locking
pin with a
screwdriver.

Figure 7.8 Depress the Plastic Tab

4. While holding down the locking pin from step 3, slide the removable terminal block in the direction of the arrows
in Figure 7.9.

|

H damp o Jamp o O
O

Figure 7.9 Remove the Terminal Board
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7.5 Drive Replacement

Figure 7.10 Removable Terminal Board Disconnected from the Drive

B Reinstalling the Terminal Board

1. Reinstall the removable terminal block on the drive according to Figure 7.11.

/Place the terminal board below the )
guide tracks in the plastic case of the
drive. Then push it gently down and
slide it toward the keypad until the
locking pin clicks into place.

Figure 7.11 Terminal Board Reinstallation

2. Ensure the terminal block is firmly fastened to the connector.
Connector

Figure 7.12 Terminal Board Reinstalled

Periodic Inspection &

Maintenance

Put the lower cover and the terminal cover back in place.

After replacing the drive, check the drive unit selection setting in 02-04. Refer to Defaults by Drive Model and
Duty Rating (ND/HD) on page 385 for more information.

5. An oPE04 error may occur when replacing the drive or the removable terminal block. If the data saved to the

terminal block is compatible, set A1-03 to 5550 to write the parameter settings stored in the terminal block to the
new drive. Reset the appropriate maintenance monitors using parameters 04-01 to 04-13.

W
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Peripheral Devices & Options

8.1
8.2
8.3
8.4
8.5
8.6

This chapter explains the installation of available peripheral devices and options for the drive.
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INSTALLING PERIPHERAL DEVICES...........ccoiiiiiiinsssssssesnnnss e 313
COMMUNICATION OPTIONS........oummmttmimrrririnnnsssssssss s ssnnns 318
CONNECTING AN OPTION CARD........cccootmrriinnnrre s 319
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8.1 Section Safety

A DANGER

Electrical Shock Hazard
Do not connect or disconnect wiring while the power is on.
Failure to comply will result in death or serious injury.

Disconnect all power to the drive, wait at least five minutes after all indicators are off, measure the DC bus voltage to
confirm safe level, and check for unsafe voltages before servicing to prevent electric shock. The internal capacitor remains
charged even after the power supply is turned off. The charge indicator LED will extinguish when the DC bus voltage
is below 50 Vdc.

Electrical Shock Hazard
Do not operate equipment with covers removed.

Failure to comply could result in death or serious injury.

The diagrams in this section may show drives without covers or safety shields to show details. Be sure to reinstall covers
or shields before operating the drives and run the drives according to the instructions described in this manual.

Do not remove covers or touch circuit boards while the power is on.
Failure to comply could result in death or serious injury.

Do not touch any terminals before the capacitors have fully discharged.
Failure to comply could result in death or serious injury.

Before wiring terminals, disconnect all power to the equipment. The internal capacitor remains charged even after the
power supply is turned off. The charge indicator LED will extinguish when the DC bus voltage is below 50 Vdec. To
prevent electric shock, wait at least five minutes after all indicators are off and measure the DC bus voltage level to
confirm safe level.

Do not allow unqualified personnel to perform work on the drive.
Failure to comply could result in death or serious injury.

Installation, maintenance, inspection and servicing must be performed only by authorized personnel familiar with
installation, adjustment and maintenance of AC drives.

Do not perform work on the drive while wearing loose clothing, jewelry or without eye protection.
Failure to comply could result in death or serious injury.

Remove all metal objects such as watches and rings, secure loose clothing and wear eye protection before beginning
work on the drive.

Always ground the motor-side grounding terminal.

Improper equipment grounding could result in death or serious injury by contacting the motor case.
Do not change wiring or remove option unit while power is running through the drive.
Failure to comply could result in death or serious injury.

Disconnect all power to the drive and check for unsafe voltages before servicing.

Tighten all terminal screws to the specified tightening torque.

Loose electrical connections could result in death or serious injury by fire due to overheating of electrical connections.

Observe proper electrostatic discharge procedures (ESD) when handling the drive and circuit boards.
Failure to comply may result in ESD damage to the drive circuitry.

Never connect or disconnect the motor from the drive while the drive is outputting voltage.
Improper equipment sequencing could result in damage to the drive.
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8.2 Drive Options and Peripheral Devices

The following table of peripheral devices lists the names of the various devices/options available for Yaskawa drives.

Contact Yaskawa or your Yaskawa agent to order these peripheral devices.

* Peripheral Device Selection: Refer to Yaskawa catalog for selection and part numbers.
* Peripheral Device Installation: Refer to option manual for option installation instructions.

Table 8.1 Available Peripheral Devices

Option

Option Model Number | Description
Power Options
DC Reactor — DC reactor to improve power factor
AC Reactor — AC reactor to improve power factor
Braking Resistor ERF-150W1 Series 3% ED, 150 W braking resistor
Braking Chopper CDBR Series External braking transistor
Interface Options
Remote operator with 8 languages clear text LCD
Remote LCD Operator JVOP-180 display and copy function; Cable length max. 3 m
Allows the user to copy and verify parameter settings
USB/Copy Unit JVOP-181 between drives. Can also be used as adapter to connect
the drive to a PC USB port
Mechanical Options
Heatsink External Mounting EZZ0205680] Installation kit for mounting the drive with the heatsink
Attachment outside of the panel (side-by-side mounting possible)
DIN Rail Attachment EZz081220 Installation kit for mounting the drive on a DIN rail
. Parts to make the drive conform to NEMA Type 1
<I> yp
NEMA Type 1 Kit EZ702056400 enclosure
Others
Provides power to the control circuit and option boards
24 Vdc Control Power Supply PS-vioO in the event of a power loss. Allows the user to monitor
Option drive settings and fault information when the main
circuit has no power.
PC tool for drive setup and parameter management
Drive Wizard Plus — The installation files can be obtained at no charge from:
http://www.yaskawa.eu.com
DriveWorksEZ — PC tool for enhanced programming of the drive
Communication Options
8ANOP en Communications SI-S3/V Connects to a CANopen network
ption
CC-Link Communications Option | SI-C3/V Connects to a CC-Link network
Somp oNet Communications SI-M3/V Connects to a CompoNet network
ption
geylceNet Communications SI-N3/V Connects to a DeviceNet network
ption
gthquAT Communications SI-ES3/V Connects to an EtherCAT network
ption
gtphteigll\llet/IP Communications SI-EN3/V <> Connects to an EtherNet/IP network
Iéonw orks Communications SI-W3/V <2> Connects to a LonWorks network
ption
MECHATROLINK-II SI-T3/V Connects to a MECHATROLINK-II network
Communications Option
MECHATROLINK-IIT SI-ET3/V Connects to a MECHATROLINK-ITI network
Communications Option
I\OA&?ES s TCP/IP Communications SI-EM3/V 2> Connects to a Modbus/TCP network
PO(I?:?{)ERLINK Communications SI-EL3/V Connects to a POWERLINK network
PROFIBUS-DP Communications | 1 p3 Connects to a PROFIBUS-DP network

PROFINET Communications
Option

SI-EP3/V <2>

Connects to a PROFINET network

<1> Available for models: BA0O0O1 to BA0018, 2A0001 to 2A0020, and 4A0001 to 4A0011.

<2> Under development.
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8.3 Connecting Peripheral Devices

Figure 8.1 illustrates how the drive and motor connect together with various peripheral devices.
Refer to peripheral device option manual for detailed installation instructions.

Engineering software tools

. DriveSelect
USB Copy Unit - :
(RJ-45/USB adapter) DriveWizard I

Power DriveWorksEZ
Supply s
RJ-45 cable
. (1m) |
Line | _edicated cable
breaker (RJ-45/D-sub adapter) PC <1>
(MCCB) (30cm)
P — T —— —

Surge T S emen T

absorber connch);tor
Leakage
breaker

J(pin
|

AC reactor &“ Braking

resistor

O DN g z
T E b =
=0 o= \\
O'E_O W;
<= \
°=3

=

@

2

i

1AL
(e

PR ———

Input side
noise filter

Output side
noise filter

Motor

Ground

Figure 8.1 Connecting Peripheral Devices

<1> NOTICE: Do not connect the LAN port on a PC and the comm. port of the drive. Failure to comply may damage the
drive and the PC.

Note: If the drive is set to trigger an output terminal when performing a fault restart (L5-02 = 1), the power supply will be shut off during
fault restart as the drive outputs a fault signal. Keep this in mind when designing a wiring sequence to interrupt the power to the drive.
The default setting for the drive is to not trigger an output terminal that indicates a fault restart is being performed (L5-02 = 0).
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8.4 Installing Peripheral Devices
This section describes the proper steps and precautions to take when installing or connecting various peripheral devices
to the drive.

Refer to peripheral device manual for detailed installation instructions.

NOTICE: Use a class 2 power supply (UL standard) when connecting to the control terminals. Improper application of peripheral devices
could result in drive performance degradation due to improper power supply.

€ Installing a Molded Case Circuit Breaker (MCCB)

Install an MCCB for line protection between the power supply and the main circuit power supply input terminals R/L1,
S/L2 and T/L3. This protects the main circuit and devices wired to the main circuit while also providing overload protection.

Consider the following when selecting and installing an MCCB:

* Therated current of the MCCB should be 1.5 to 2 times the rated output current of the drive. Use an MCCB with operation
characteristics that do not trip the MCCB faster than the drive overload protection (shuts off the drive after 1 minute of
operation at 150% of the drive rated current).

* If'several drives are connected to one MCCB or an MCCB that is shared with other equipment, use a sequence that shuts
the power OFF when errors are output by using magnetic contactor (MC) as shown in the following figure.

Drive
MCCB MC
" R/L1
e
S ! T/L3
Power MC
Supply MB
:[ T@ ve
MC

Figure 8.2 Connecting an MCCB

WARNING! Electrical Shock Hazard. Disconnect the MCCB and MC before wiring terminals. Failure to comply may result in serious
injury or death.

@ Installing a Leakage Breaker

Residual currents occurring in drive installations can contain AC, DC, and high frequency components that may prevent
anormal RCM/RCD from tripping. If an RCM/RCD is required in the installation, always use all current-sensitive RCM/
RCD (Type B according to IEC/EN 60755) to ensure proper ground fault interruption.

Leakage currents generated by the drive during normal operation may trip an RCM/RCD even if a ground fault is not
present.

Factors in determining leakage current:
* Size of the AC drive

* AC drive carrier frequency

* Motor cable type and length

* EMI/RFI filter

If the RCM/RCD trips spuriously, consider changing these items or use an RCM/RCD with a higher trip level, but consider
local safety standards, rules, and regulations.

€ Installing a Magnetic Contactor
B Disconnecting the Power Supply

The drive should be shut off in the case of a fault in external equipment such as braking resistors through use of a Magnetic
Contactor (MC).

NOTICE: Install an MC on the input side of the drive when the drive should not automatically restart after power loss. To get the full
performance life out of the electrolytic capacitors and circuit relays, refrain from switching the MC more than once every 30 minutes.
Frequent use can damage the drive. Use the drive to stop and start the motor.

Note: 1. Install an MC to the drive output to prevent the drive from restarting automatically when the power is restored after momentary
power loss.
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2. Setup a delay for the MC so that it does not open prematurely for the drive to continue operating through momentary power loss.
B Protecting the Braking Resistor or Braking Resistor Unit

Use an MC on the input side of the drive to protect a braking resistor or braking resistor unit from overheat or fire.

WARNING! Fire Hazard. When using a braking unit, use a thermal relay on the braking resistors and configure a fault contact output
for the braking resistor unit to disconnect drive main power via an input contactor. Inadequate braking circuit protection could result in
death or serious injury by fire from overheating resistors.

€ Connecting an AC or DC Reactor

AC and DC reactors suppress surges in current and improve the power factor on the input side of the drive.
Use a DC reactor or AC reactor or both:

» To suppress harmonic current or improve the power factor of the power supply.
* When using a phase advancing capacitor switch.
» With a large capacity power supply transformer (over 600 kVA).

Note: Use an AC or DC reactor when also connecting a thyristor converter (such as a DC drive) to the same power supply system, regardless
of the conditions of the power supply.

B Connecting an AC Reactor

U ~N X R/L1
% : \ N Y S/i2
w ~ N Z T3

NC-X

A — Power supply C - AC reactor
B-MCCB D - Drive

Figure 8.3 Connecting an AC Reactor

B Connecting a DC Reactor

Ensure the jumper between terminals +1 and +2 (terminals are jumpered for shipment) is removed when connecting a DC
reactor. The jumper must be installed if no DC reactor is used. Refer to Connecting a DC Reactor on page 314 for an
example of DC reactor wiring.

A
T~
[N
N
D
A — Power supply C - Drive
B-MCCB D - DC reactor

Figure 8.4 Connecting a DC Reactor

€ Connecting a Surge Protector

A surge protector suppresses surge voltages generated from switching an inductive load near the drive. Inductive loads
include magnetic contactors, relays, valves, solenoids and brakes. Always use a surge protector or diode when operating
with an inductive load.

Note: Never connect a surge protector to the drive output.

€ Connecting a Noise Filter

B Input-Side Noise Filter

Drive outputs generate noise as a result of high-speed switching. This noise flows from inside the drive back toward the
power supply, possibly affecting other equipment. Installing a noise filter to the input side of the drive can reduce the
amount of noise flowing back into the power supply. This also prevents noise from e