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¢ Quick Reference

Easily Set Parameters for Specific Applications

Preset parameter defaults are available for setting up applications. Refer to Application Selection on page 133.

Run a Motor One-Frame Larger

This drive can operate a motor one frame size larger when running variable torque loads such as fans and pumps. Refer to C6-01: Drive Duty Mode Selection on page 214.

Drive a Synchronous PM Motor

U1000 can operate synchronous PM motors. Refer to Subchart A-3: Operation with Permanent Magnet Motors on page 130.

Perform Auto-Tuning

Automatic tuning sets motor parameters. Refer to Auto-Tuning on page 139.

Maintenance Check Using Drive Monitors

Use drive monitors to check the if fans, capacitors, and other components may require maintenance. Refer to Performance Life Monitors Maintenance Monitors on page 385.

Fault Display and Troubleshooting

Refer to Drive Alarms, Faults, and Errors on page 336 and Refer to Troubleshooting without Fault Display on page 372.

Standards Compliance

Refer to European Standards on page 572.
Refer to UL Standards on page 592.
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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.

i1 PREFACE . ... ... i i ittt a et st e 16
i.2 GENERAL SAFETY . ... i i ittt st s s i a s 17
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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.

This manual is designed to ensure correct and suitable application of U1000 Series Drives. Read this manual before
attempting to install, operate, maintain, or inspect a drive and keep it in a safe, convenient location for future reference.
Be sure you understand all precautions and safety information before attempting application.

€ Applicable Documentation

The following manuals are available for U1000 series drives:

I e OF YASKAWA U1000 Series

Quick Start Guide

This guide is packaged together with the product. It contains basic information on safety precautions, model list, and wiring. Use this manual
for basic settings and trial operation.

YASKAWA U1000 Series
Technical Manual (this book)

This manual is included on the CD-ROM packaged with the product (Yaskawa AC Drive Manuals, TOBC C710616 21). This manual
contains information required to install and wire the drive, in addition to an overview of fault diagnostics, maintenance safety, and parameter]|
settings. Contact Yaskawa or a Yaskawa representative to obtain the manual.

-

¢ Symbols

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

4 Terms and Abbreviations

* Harmonic Filter Module: U1000 Standard Configuration Device Harmonic Filter Module

* V/f: V/f Control

* V/f w/PG: V/f Control with PG

* OLV: Open Loop Vector Control

* CLV: Closed Loop Vector Control

* OLV/PM: Open Loop Vector Control for PM

* AOLV/PM: Advanced Open Loop Vector Control for PM

* CLV/PM: Closed Loop Vector Control for PM

* PM motor: Permanent Magnet Synchronous motor (an abbreviation for IPM motor or SPM motor)
* IPM motor: Interior Permanent Magnet Motor (such as Yaskawa’s SSR1 Series and SST4 Series motors)
* SPM motor: Surface mounted Permanent Magnet Motor (such as Yaskawa’s SMRA Series motors)

¢ Trademarks

* CANopen is a trademark of CAN in Automation (CiA).

* CC-Link is a trademark of CC-Link Partner Association (CLPA).

* DeviceNet is a trademark of Open DeviceNet Vendor Association, Inc. (ODVA).

* PROFIBUS-DP is a trademark of PROFIBUS International (PI).

* MECHATROLINK-IT and MECHATROLINK-III are a trademark of MECHATROLINK Members Association
(MMA).

* LONWORKS is a trademark of ECHELON USA.

* Modbus TCP/IP is a trademark of Modbus-IDA.

* EtherNet/IP is a trademark of the ODVA.

* Other companies and product names mentioned in this manual are trademarks of those companies.
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i.2 General Safety

i.2 General Safety

4 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 Yaskawa or a Yaskawa representative and
provide the manual number shown on the front cover.

* If nameplate becomes worn or damaged, order a replacement from Yaskawa or a Yaskawa representative.

A\ WARNING

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.

A\ WARNING

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.
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i.2 General Safety

& 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.

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 capacitor for the control power supply remains charged
even after the power supply is turned off. After shutting off the power, wait for at least the amount of time specified on
the drive before touching any components.

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.

Installation, maintenance, inspection and servicing 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.

Do not turn on the power for the EMC Filter Module only.

Failure to comply will result in death or serious injury.

The output terminals remain charged even after the power supply is turned off. Always connect the EMC Filter Module
as shown in the standard connection diagram and turn on the EMC Filter Module according to the diagram.

Make sure the protective earthing conductor complies with technical standards and local safety regulations.

When an EMC filter is installed or with models CIMR-UO400302 and larger, the leakage current exceeds 3.5 mA.
Therefore according to IEC/EN 61800-5-1 automatic power supply interruption in case of discontinuity of the
protective earthing conductor must be provided or a protective earthing conductor with a cross section of at least 10
mm? (Cu) or 16 mm? (Al) must be used.

Use appropriate equipment for residual current monitoring/detection (RCM/RCD).

This drive can cause a residual current with a DC component in the protective earthing conductor. Where a residual
current operated protective or monitoring device is used for protection in case of direct or indirect contact, always use
an RCM or RCD of type B according to [EC/EN 60755.
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i.2 General Safety

A\ WARNING
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.
Do not use improper combustible materials for the drive and harmonic filter module.

Failure to comply could result in death or serious injury by fire.

Attach the drive and harmonic filter module to metal or other noncombustible material.

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.

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.

If using a crane or a lifter to transport the drive, make sure that only qualified personnel are allowed operating.
Incorrect operation may cause the drive to suddenly drop, resulting in serious injury.

Only allow qualified personnel to operate a crane or hoist to transport the drive.

Failure to comply could result in death or serious injury from falling equipment.

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.

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.

If a fuse is blown or equipment for residual current monitoring/detection (RCM/RCD) is tripped, check the
wiring and the selection of the peripheral devices.

Contact Yaskawa or a Yaskawa representative if the cause cannot be identified after checking the above.

Do not restart the drive or immediately operate the peripheral devices if a fuse is blown or equipment for
residual current monitoring/detection (RCM/RCD) is tripped.

Check the wiring and the selection of peripheral devices to identify the cause.

Contact Yaskawa or a Yaskawa representative before restarting the drive or the peripheral devices if the cause cannot
be identified.

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 100,000 RMS symmetrical Amperes, 240 Vac
maximum (200 V Class), 480 Vac maximum (400 V Class: CIMR-UO4EO0OOO, CIMR-UO4WOOOO), and 500
Vac maximum (400 V Class: CIMR-UO4AO000, CIMR-UO4PO0O0O0).

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.

¢ Application Notes

B Selection
Drive Rated Output Current
Make sure that the motor rated current is less than the rated output current for the drive.
When running more than one motor in parallel from a single drive, the capacity of the drive should be larger than [motor

rated current X 1.1]. Run only one motor from each drive when using vector control. It is not possible to run more than
one motor from one drive with vector control.

When 2 Seconds is Required for Momentary Power Loss Ride-Thru Time

Use the units listed below when continuing drive operation after the power is restored even after a momentary loss of
power of 2 seconds occurs:

* 200 V class Momentary Power Loss Ride-Thru unit: Model No. PO010

* 400 V class Momentary Power Loss Ride-Thru unit: Model No. P0020

Drive Start-Up Time

The drive requires 1.5 seconds to prepare for operation after the power is turned on. Be mindful of this delay when using
an external reference input.

Note: 1.5 seconds is the required time when no optional devices are used with the drive. When using an optional communication
device, the time required for the drive to be ready for operation will vary in accordance with the start up time of the
communication card.
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i.2 General Safety

Selection of Power Supply Capacity

Use a power supply that is greater than the rated input capacity (kVA) of the drive. If the power supply is lower than the
rated capacity of the drive, the device will be unable to run the application properly and will trigger a fault.

The rated input capacity of the drive, Sy (kVA), can be calculated by the following formula:
Scony = N3 X1, X V3, /1000

(Z;,: Rated input current [A], V,,: Applicable power supply voltage [V])

Connection to Power Supply

The total impedance of the power supply and wiring for the rated current of the drive is %Z = 10% or more. Power
voltage distortion may occur when the impedance of the power supply is too large. When wiring over long distances, be
sure to take preventative measures such as using thick cables or series wiring to lower the impedance of wiring. Contact
Yaskawa or a Yaskawa representative for details.

Grounding the Power Supply

Yaskawa recommends using a dedicated ground for the power supply, as the drive is designed to run with a 1:1 ratio
relative to the power supply. Ground other devices should as directed in the specifications for those devices. Take
particular care when connecting sensitive electronic equipment such as OA devices. Separate ground lines and install a
noise filter to prevent problems from noise.

When Using a Generator as a Power Supply

Select the generator capacity approximately twice as large as the drive input power supply capacity. Set the deceleration
time or load so that the regenerative power from the motor will be 10% or less of the generator capacity. For further
information, contact Yaskawa or a Yaskawa representative.

When a Phase Advance Capacitor or Thyristor Controller is Provided for the Power Supply

Do not install a phase advancing capacitor to the drive.
For the phase advance capacitor that has already been installed on the same power supply system as the drive, switch to a
phase-advance capacitor with a series reactor to prevent oscillation with the drive.

Contact Yaskawa or a Yaskawa representative when a device generating voltage surge or voltage distortion such as DC
motor drive thyristor controller or magnetic agitator is installed on the same power supply system.

Prevention against EMC or High Frequency Leakage Current
Use units with built-in EMC filters that have the CE marking.

Be sure to use a stand-alone EMC filter for models CIMR-UO400477 to 4000930.
Use a zero-phase reactor as a noise filter when a device that will be affected by noise is near the drive.

Effects of Power Supply Distortion

Distortion of the power supply voltage increases the harmonics contents due to power supply harmonics entering the
drive.

Starting Torque

The startup and acceleration characteristics of the motor are restricted to the drive’s overload current rating (HD: 150%
60 s, ND: 120% 60 s).

The overload rating for the drive determines the starting and accelerating characteristics of the motor. Expect lower
torque than when running from line power. To achieve a higher starting torque, use a larger drive, or a drive and motor
with larger capacity.

Output Short Circuit

In an elevator with a synchronous motor, the three-phase motor line can be short-circuited to generate a holding force for
the motor while stopping, and to generate a large braking force during power loss or emergency stop. In this case, select
the appropriate motors and perform an interlock. Failure to comply could cause damage the drive and motor or
mechanical shock. Contact Yaskawa or a Yaskawa representative for details.
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Emergency Stop

When the drive faults out, the output is shut off. This, however, does not stop the motor immediately. Some type of
mechanical brake may be needed if it is necessary to halt the motor faster than the Fast Stop function is able to.
Repetitive Starting/Stopping

Cranes (hoists), elevators, punching presses, and other such applications with frequent starts and stops often exceed
150% of their rated output current values. Heat stress generated from repetitive high current can shorten the life span of
the IGBTs. The expected lifetime of the IGBTs is about 8 million start and stop cycles with a 4 kHz carrier frequency (a
3 kHz carrier frequency for CIMR-UO400477 to 4000930) and a 150% peak current.

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

Run only one motor from each drive when using vector control. It is not possible to run more than one motor from one
drive with vector control.

B Carrier Frequency Derating

When the carrier frequency of the drive is increased above the factory default setting, the rated output current of the drive
should be reduced. Refer to Carrier Frequency Derating on page 449 for details.

B Installation
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 a Yaskawa representative for details.

Installation Direction

The drive should be installed upright as specified in the manual. For more information on installation, refer to
Mechanical Installation on page 48.

B Settings

Upper Limits

The drive is capable of running the motor up to 400 Hz. Due to the danger of accidentally of operating at high speed, be
sure to set the upper limit for the frequency. The default setting for the maximum output frequency is 50 Hz.

DC Injection Braking

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

Acceleration/Deceleration Times

Acceleration and deceleration times are affected by how much torque the motor generates, the load torque, and the
moment of inertia. 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, use a larger drive and
motor.
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B General Handling

Wiring Check

Be sure to perform a final check of all sequence wiring and other connections before turning the power on. Make sure
there are no short circuits on the control terminals (+V, AC, etc.), as this could damage the drive.

Selecting a Circuit Breaker or Leakage Circuit Breaker

Yaskawa recommends installing equipment for residual current monitoring/detection (RCM/RCD) to the power supply
side. The RCM/RCD should be designed for use with an AC drive (e.g. Type B according to IEC/EN 60755).

Select a MCCB (Molded Case Circuit Breaker) or RCM/RCD with a rated current that is 1.5 to 2 times higher than the
rated current of the drive in order to avoid nuisance trips caused by harmonics in the drive input current. Also refer to
Installing a Molded Case Circuit Breaker (MCCB) and Equipment for Residual Current Monitoring/Detection
(RCM/RCD) on page 437.

Magnetic Contactor Installation

Use a magnetic contactor (MC) to ensure that power to the drive can be completely shut off when necessary. The MC
should be wired so that it opens when a fault output terminal is triggered.

Avoid switching a magnetic contactor on the power supply side more frequently than once every 30 minutes. Frequent
switching can cause damage to the drive.

Inspection and Maintenance

Capacitors for the control power supply take time to discharge even after the power has been shut off. After shutting off
the power, wait for at least the amount of time specified on the drive before touching any components.

The heatsink can become quite hot during operation, and proper precautions should be taken to prevent burns. When
replacing the cooling fan, shut off the power and wait at least 15 minutes to be sure that the heatsink has cooled down.

Even when the power has been shut off for a drive running a PM motor, voltage continues to be generated at the motor
terminals while the motor coasts to stop. Take the precautions described below to prevent shock and injury:

* In Applications where the machine can still rotate even though the drive has fully stopped a load switch for
disconnecting motor and drive should be installed to the output side of the drive.

* Do not allow an external force to rotate the motor beyond the maximum allowable speed, also when the drive has been
shut off.

» Wait for at least the time specified on the warning label after opening the load switch on the output side before
inspecting the drive or performing any maintenance.

* Do not open and close the load switch while the motor is running, as this can damage the drive.

* 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.

Wiring

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

manufacturer for crimping.

Transporting the Drive

Never steam clean the drive.

During transport, keep the drive from coming into contact with salts, fluorine, bromine, phthalate ester, and other such
harmful chemicals.
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4 Notes on Motor Operation

B Life of the Motor Bearing

In applications involving constant speed over long periods, such as fans, pumps, extruders, and textile machinery, the life
of the motor bearing may be shortened. This is called bearing electrolytic corrosion. The installation of a zero-phase
reactor between the drive and motor, and the utilization of a motor with insulated bearings are effective countermeasures.

Details can be found in the technical documentation. Contact Yaskawa or a Yaskawa representative for more information.

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 decreases 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.

Insulation Tolerance

Consider voltage tolerance levels and insulation in applications with an input voltage of over 440 V or particularly long
wiring distances. Contact Yaskawa or a Yaskawa representative 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.

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 U1000 lets the user choose between high carrier PWM control. Selecting Closed Loop Vector Control 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 resonance occurs shock-absorbing rubber should be installed around the base of the motor and
the Jump Frequency function should be enabled to prevent continuous operation in the resonant frequency range.

* Mechanical resonance can occur with long motor shafts and in applications such as turbines, blowers, and fans with
high inertia loads.

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 speed
can create unpleasant motor noise.

B Using a Synchronous Motor

* Contact Yaskawa or a Yaskawa representative if you plan to use any other synchronous motor not endorsed by
Yaskawa.

* 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 rotor position.

» 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 a Yaskawa representative if you plan to use a motor that does not fall within these specifications.

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

» 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.

» Use the Speed Search function to restart a coasting motor rotating over 200 Hz while in V/f Control.
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€ Applications with Specialized Motors

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 regenerative overvoltage fault
occurs or if overcurrent protection is triggered, the motor will coast to stop.

Submersible Motor

Because motor rated current is greater than a standard motor, select the drive accordingly. Be sure to use a large enough
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 explosion-proof too. Use an
insulating signal converter for connecting the encoder signal lines to the drives speed feedback option card.

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 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 U1000 is for use with three-phase motors
only.

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 Notes on Power Transmission Parts (belts, chains, gear boxes, ...)

Installing a drive in a machine that was directly connected to the power supply allows to adjust the machine speed.
Continuous operation above or below the rated speed can wear out lubrication material in gear boxes and other power
transmission parts. In order to avoid machine damage make sure lubrication is sufficient within the whole speed range.
Note that operation above the rated speed can increase the noise generated by the machine.
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4 Drive Label Warnings

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

/N WARNING

Risk of electric shock.
® Read manual before installing.

¢ Wait 5 minutes for capacitor
discharge after disconnecting
power supply.

e To conform to C€ rrequirements,
make sure to ground the supply
neutral for 400V class.

e After disconnecting from power
supply,please wait 5 minutes
before inspecting, performing
maintenance or wiring the
drive.

Hot Surfaces

* Wait 5 minutes or longer

until the unit has cooled.

Figure i.1 Warning Information

o
& =
(oo orw] I
} Warning Label
BE=
o )
G o —e——o—n

Figure i.2 Warning Information Position

4 Warranty Information

B Restrictions

U1000 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 Yaskawa or a
Yaskawa representative.

This product has been manufactured under strict quality-control guidelines. However, if this product is to be installed in
any location where failure of this product could involve or result in a life-and-death situation or loss of human life or in a
facility where failure may cause a serious accident or physical injury, safety devices must be installed to minimize the
likelihood of any accident.
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1.1
1.2
1.3
1.4
1.5

This chapter explains how to inspect the drive upon receipt, and gives and overview of the
different enclosure types and components.
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1.1 Section Safety

1.1 Section Safety

A\ CAUTION

Do not carry the drive by the front cover or the terminal 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 U1000 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 General Description

1.2 General Description

4 U1000 Model Selection
Refer to Table 1.1 for drive selection depending on Normal Duty (ND) or Heavy Duty (HD) rating.

Note: The models and capacities in shown here are based on standard settings and operation conditions. Higher carrier frequencies,

higher ambient temperatures, operating temperatures, and altitudes require derating.

Table 1.1 U1000 Models

3-Phase 200 V Class 3-Phase 400 V Class
Model Heavy Duty Rating (HD) | Normal Duty Rating (ND) Model Heavy Duty Rating (HD) | Normal Duty Rating (ND)
CIMR-UOI Rated Output Rated Output CIMR-UOI Rated Output Rated Output
Current (A) Current (A) Current (A) Current (A)

200028 22 28 400011 9.6 11
200042 28 42 400014 11 14
200054 42 54 400021 14 21
200068 54 68 400027 21 27
200081 68 81 400034 27 34
2000104 81 104 400040 34 40
200130 104 130 400052 40 52
2000154 130 154 400065 52 65
200192 154 192 400077 65 77
200248 192 248 400096 77 96

- - - 400124 96 124

- - - 400156 124 156

- - - 400180 156 180

- — — 400216 180 216

- — — 400240 216 240

- - - 400302 240 302

- - - 400361 302 361

- - - 400414 361 414

- - - 400477 414 477

- - - 400590 477 590

- - - 400720 590 720

- - - 400900 720 900

- - - 400930 900 930

Note: Current derating is required when setting the carrier frequency higher. Refer to Carrier Frequency Derating on page 449 for

details.

YASKAWA ELECTRIC SIEP C710636 03D YASKAWA U1000 Technical Manual

29

Receiving



1.2 General Description

¢ Control Mode Selection
Table 1.2 gives an overview of the U1000 control modes and their various features:

Table 1.2 Control Modes and their Features

Motor Type Induction Motors Permanent Magnet Motors Comments
Control Mode \%1 V/f w/PG OLV CLV OLV/PM AOLV/PM CLV/PM
Parameter Setting Al-02=0 | A1-02=1 | A1-02=2 | AI-02=3 | Al1-02=5 | A1-02=6 | Al-02=7 [C);fla;(l)‘l Setting is Open Loop Vector
L?;l/tf; C?:z)rt(z)lr Open Loop | Closed Loo, Open Loop Vgcl:(e)rrlcl:;(t)ljol Closed Loop
Basic Description V/f control £ p P P | Vector control Vector control
speed Vector control | Vector control for IPM
for PM motors for PM motors
feedback motors
Motor Type M ™M M M PM IPM PM
Multi Motor YES N/A N/A N/A N/A N/A N/A
Motor data YES N/A N/A N/A N/A N/A N/A
unknown
High Speed N/A YES YES YES YES YES YES
Accuracy
Type of High Speed
Applications Response N/A N/A YES YES N/A YES YES
Zero Specd N/A N/A N/A YES N/A YES YES
Control
Torque Control
a N/A N/A N/A YES N/A YES YES
Operation
Torque Limit N/A N/A YES YES N/A N/A YES
Operation
. PG-B3 or PG-B3 or
PG Option Card N/A PG-X3 N/A PG-X3 N/A N/A PG-X3 -
May fluctuate with characteristics and
Speed Control . . . . X 1:20 i motor temperature.
Range 1:40 1:40 1:200 1:1500 1:20 1:100 <1> L1500 | B abled for 1:100 when n8-57 = 1 (high
frequency injection enabled).
Speed deviation rate between speed
reference value and motor speed
Speed Accuracy| +2to3% +0.03% +0.2% +0.02% +0.2% +0.2% +0.02% (100% = rated speed, motor temperature
25°C+£10°C) when operating at normal
Control status and when load is stable.
Characteristics -
3 Hz 3Hz Max. frequency of a speed reference signal
Speed Response (approx.) (approx.) 10 Hz 100 Hz 10 Hz 10 Hz 100 Hz that the drive can follow. May fluctuate
Pprox. PPrOX. with characteristics and motor temperature.
100% at 5%
o o o speed o May fluctuate with characteristics and
Starting Torque | 150% at 3 Hz | 150% at 3 Hz 200% at 20.0 /0 a 1000/0 at 200% at 20.0_/0 at motor temperature.
0.3 Hz<2> | Omin!<2> 5% speed . 0 min-! <2> . .
0 min"! Performance may differ by capacity.
<]><2>
« Rotational
* Rotational + Stationary
* Energy * Energy . - « Stator
Savin Savin * Rotational |- Stationary Resistance
ng ng  Stationary [e Line to + Stationary |[e Stationary Automatically adjusts parameter settings
q Tuning Tuning : X < ASR . .
Auto-Tuning . . + Line to line « Stator « Stator . that concern electrical characteristics of the
¢ Line to * Line to . X . .  Inertia
. - line resistance Resistance Resistance motor.
line line : * Encoder
X X resistance ¢ ASR
resistance resistance « Tnertia Offset
« Back EMF
Constant
Torque Limit N/A N/A YES YES N/A YES YES Sets the maximum torque for the motor to
protect the load and connected machinery.
Allows direct control of motor torque for
Torque Control N/A N/A N/A YES N/A N/A YES . L
tension control and other such applications.
A Sets the slip for the load torque of the
Dreopltunction NA N/A N/A YES N/A N/A YES motor. Used for motor load distribution.
Application- | Zero Servo N/A N/A N/A YES N/A N/A YES | Locks the rotor position.
Specific Control
Speed Search YES YES YES _ YES YES YES Bi-directional speed.detectlon of a coasting
motor to restart it without stopping.
Energy-Saving YES YES YES YES N/A YES (IPM YES (IPM | Saves energy by.always opgratmg the
Control motors only) | motors only) | motor at its maximum efficiency.
Feed Forward Improves speed accuracy when the load
N/A N/A N/A YES N/A N/A YES changes by compensating effects of the
Control L0
system inertia.
Inertia Tuning, Provides automatic Speed Control and
ASR Tuning N/A N/A N/A YES N/A N/A YES Feed Forward function tuning.
q When the output frequency matches the
Commercial
Power power supply frequency 50 Hz, the PWM
Switchin YES N/A N/A N/A N/A N/A N/A switching operation stops and switches to
Selec tiong operation with a direct commercial power
supply connection.
High lf‘req‘uency N/A N/A N/A N/A N/A YES (IPM N/A Greatly increases the speed control range
Injection motor) of an IPM motor.

<1> Use a larger drive or increase the drive capacity to achieve this value.
<2> Available when High Frequency Injection is enabled (n8-57 = 1).
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1.3 Model Number and Nameplate Check

1.3 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 Yaskawa or a Yaskawa
representative.

¢ Nameplate
E CIMR-UO2010028 to 2(10248, 410011 to 4010930

4 CIMR-UO200028 to 2000248, 4000011 to 4000590 h

Normal Duty Amps / Heavy Duty Amps
1

AC drive model MODEL :  CIMR-UC4E0011AAA us
REV:A LISTED

Input specifications INPUT  : AC3PH 380-480V 50/60Hz 10A/8.7A IND.CONTEQ
Output specifications —— OUTPUT : AC3PH 0-456V 0-400Hz 11A/9.6A 7J48 o

MASS  :20 kg ( PRG : 1010 )—— Software version
Lot number ———— 0/N  :6W3050-2-100 C €
Serial number SIN  :J0065F575310100

e

FILENO : E131457 1P00 ) S0 ¢4

YASKAWA ELECTRIC CORPORATION RoHS

2-1 Kurosaki-shiroishi, ishi-Ku, Kitakyushu 806-0004 Japan —4—— <q>

CIMR-UO400720 to 4000930
Normal Duty Amps / Heavy Duty Amps

AC drive model MODEL :  CIMR-UC4A0720AAA

REV:A
Input specifications INPUT - AC3PH 380480V 50/60Hz 65545374 | QY us
Output specifications ——| OUTPUT : AC3PH 0-456V 0-400Hz 720A/530A
MASS  : 630 kg ((PRG: 1010 }———1— software version
Lot number ——— O/N_: 6W3050-2-100 C E
Ot numoer SIN JO0B5F575310100

Serial number

i M
FILENO : E131457 1P00 TOV

YASKAWA ELECTRIC CORPORATION MADEINJAPAN ROHS
2-1 Kurosaki-shiroishi, i-Ku, Kitakyushu 806-0004 Japan <1>

- /

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

Figure 1.1 Nameplate Information (CIMR-U2[10028 to 210248, 410011 to 4010930)
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1.3 Model Number and Nameplate Check

B Harmonic Filter Module

Model ————— mopEL :  EUJ711800

Input specifications — NPUT _: AC3PH 380-500 50/60Hz 655A/537A c“us
Output specifications —| OUTPUT : AC3PH 380-500V 50/60Hz 655A/537A

MASS  :345kg
Lot number —— O/N_: 6W3050-2-100 C E
. SIN : JO0B5F575310100
S | b
erial number OO 0 OO
FILENO : E131457 P00

TUV
MADEINJAPAN  RoH'S
itaky 806-0004 Japan —

- /

'YASKAWA ELECTRIC CORPORATION
21 Ki ki-shiroishi, Y

<1>

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

Figure 1.2 Nameplate Information (Harmonic Filter Module)

¢ Model Number
E CIMR-UO200028 to 2[10248, 4000011 to 400930

U1000 Series No.| Customized N Enclosure Design
‘| Specifications Lt Type Revision
No Region A |Standard model A [1POO Order
" | Code £ | EMC Noise Filter F [IP20/UL Type 1
[} Europe Built-in
24V Power
Supply Unit No Environmental
Built-in | Specification <1>
EMC Noise Filter
and 24 V Power A | Standard
Supply Unit K | Gas-resistant
Built-in M | Humidity- and
dust-resistant
N | Oil-resistant
No. Voltage Class S | Vibration-resistant

3-phase, 200-240 Vac

4 3-phase, 380-480 Vac

v

Refer to Table 1.3 and Table 1.4.

<1> Drives with these specifications do not guarantee complete protection for the
environmental conditions indicated.
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1.3 Model Number and Nameplate Check

B Three-Phase 200 V
Table 1.3 Model Number and Specifications (200 V)

Rated Output Current (A)
No. Heavy Duty (HD) Normal Duty (ND)
[C6-01 = 0] [C6-01 = 1]
0028 22 28
0042 28 42
0054 42 54
0068 54 68
0081 68 81
0104 81 104
0130 104 130
0154 130 154
0192 154 192
0248 192 248

B Three-Phase 400 V
Table 1.4 Model Number and Specifications (400 V)

Rated Output Current (A)
No. Heavy Duty (HD) Normal Duty (ND)
[C6-01 =0] [C6-01=1]
0011 9.6 11
0014 11 14
0021 14 21
0027 21 27
0034 27 34
0040 34 40
0052 40 52
0065 52 65
0077 65 77
0096 77 98
0124 96 124
0156 124 156
0180 156 180
0216 180 216
0240 216 240
0302 240 302
0361 302 361
0414 361 414
0477 414 477
0590 477 590
0720 590 720
0900 720 900
0930 900 930

Note: 1. Use parameter C6-01 to select between Normal duty and Heavy duty (default).
2. Refer to Drive Models and Enclosure Types on page 34 for differences regarding enclosure protection types and component
descriptions.
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1.4 Drive Models and Enclosure Types

1.4 Drive Models and Enclosure Types

Two types of enclosures are offered for U1000 drives.

* IP00 enclosure models are designed for installation in an enclosure panel that serves to protect personnel from injury
caused by accidentally touching live parts.
» [P20/UL Type 1 enclosure models mount to an indoor wall or in an enclosure panel.

¢ CIMR-UO200028 to 2010248, 4010011 to 410930

Table 1.5 describes drive enclosures and models.

Table 1.5 Drive Models and Enclosure Types (CIMR-UCO200028 to 210248, 4010011 to 4010930)

Enclosure Type

Voltage Class 1P00 Enclosure IP20/UL Type 1 Enclosure
CIMR- CIMR-UOI
2000028A 2000028F </>
2000042A 2000042F <7>
2000054A 2000054F <1>
2000068A 2000068F <1>

Three-Phase 2000081A 2000081F <7>

200 V Class 2000104A 2000104F <7>
2000130A 2000130F </>
2000154A 2000154F <1>
200192A 2000192F </>
2000248A 2010248F <1>
400011A 4000011F <7>
4000014A 40I0014F </>
4000021A 4000021F <7>
4000027A 400027F <1>
400034A 4000034F <1>
400040A 40J0040F <7>
400052A 4000052F <7>
4000065A 4000065F <I>
400077A 400077F <I>
4000096A 4000096F <7>
400124A 4000124F <1>

e nase 4000156A 40I0156F <1>
400180A 4000180F <7>
400216A 4000216F <I>
4000240A 40J0240F </>
400302A 4000302F <7>
400361A 400361F <1>
4000414A 4000414F <1>
400477A 4000477F <1>
400590A 4000590F <I>
400720A ,
4000900A -
400930A -

<1> Remove the top protective cover when installing an [P20/UL Type 1 enclosure drive in a cabinet. Removing the top protective cover
from an [P20/UL Type 1 enclosure drive voids UL Type 1 protection while retaining IP20 conformity. Attaching a top protective cover
and bottom cover to an [P00 enclosure drive will convert the drive to an IP20/UL Type 1 enclosure drive.

4 Harmonic Filter Module
Table 1.6 Harmonic Filter Module Models and Enclosure Types for CIMR-UO400720 to 4010930

EUJ711830.03 400720
Three-Phase 400 V Class EUJ711840.00 400900
EUJ711850.0 400930
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1.5 Component Names

1.5 Component Names

This section gives an overview of the drive components and harmonic filter module components described in this
manual.

Note: 1. Refer to Using the Digital Operator on page 117 for a description of the operator keypad.
2. The drive may have no cooling fans or only one cooling fan depending on the model.

¢ |IP00 Enclosure

B Three-Phase AC200 V CIMR-UJ2[010028A to 2[10081A
Three-Phase AC400 V CIMR-ULJI4[10011A to 4L10077A

D
C
“ | 4\
A - Cooling fan D - Digital operator
B - Heatsink E - Front cover
C — Terminal cover F — Eye bolt

Figure 1.3 IP00 Enclosure Components
(CIMR-UI2[00028A)

B Three-Phase AC200 V CIMR-UL12[]0104A, 2[]10130A
Three-Phase AC400 V CIMR-UL14[10096A, 410124A

A - Cooling fan D - Digital operator
B — Heatsink E - Front cover
C - Terminal cover F — Eye bolt

Figure 1.4 1P00 Enclosure Components
(CIMR-UCI2[J0104A)
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1.5 Component Names

B Three-Phase AC200 V CIMR-UO2[10154A, 2[10192A

Three-Phase AC400 V CIMR-U04[10156A, 4[10180A

ol Wi
uuuuﬂgmm!wﬂ" ° EHHH .
iy HH

c
8 o %
g1
A - Cooling fan E - Front cover
B — Heatsink F - Drive cover
C - Terminal cover G - Hanging bracket

D - Digital operator

Figure 1.5 IP00 Enclosure Components
(CIMR-UI2[00154A)

B Three-Phase AC200 V CIMR-U[J2[]0248A

36

Three-Phase AC400 V CIMR-ULI4[10216A to 4[10414A

G B
”'a Imﬂ,,
.
gl
F .
0L
E Ny | )
D |
gy |J W
o] o
o , . 2
412
A - Cooling fan E - Front cover
B — Heatsink F - Drive cover 2
C — Terminal cover G - Drive cover 1
D - Digital operator H - Hanging bracket

Figure 1.6 IP00 Enclosure Components
(CIMR-UJ2[10248A)
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1.5 Component Names

B Three-Phase AC400 V CIMR-U4[10477A, 4C10590A

G
F
B
E
D
c
A - Cooling fan E —Front cover
B — Heatsink F — Drive cover 2
C - Terminal cover G - Drive cover 1
D - Digital operator H — Hanging bracket

Figure 1.7 IP00 Enclosure Components
(CIMR-UJ4[10477A)

B Three-Phase AC400 V CIMR-U400720A to 4C10930A

H
G
B

F

E

D

¢
A —Cooling fan F - Drive cover 2
B - Heatsink G —Drive cover 3
C - Terminal cover H - Drive cover 1
D - Digital operator | —Hanging bracket

E - Front cover

Figure 1.8 IP00 Enclosure Components
(CIMR-UI4J0720A)
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1.5 Component Names

4 IP20/UL Type 1 Enclosure

B Three-Phase AC200 V CIMR-U02[0028F to 2[10081F
Three-Phase AC400 V CIMR-UL14[]0011F to 4L10077F

B
SN

Al
Ji

>
S

E I
M
D r‘i‘“ I }\
I
it i
L} N ;\I\‘
b | g
w5
L W
A - Cooling fan E - Digital operator
B — Heatsink F - Front cover
C — Bottom cover G — Top protective cover
D — Terminal cover H — Eye bolt

Figure 1.9 IP20/UL Type 1 Enclosure Components
(CIMR-UJ2[]0028F)

B Three-Phase AC200 V CIMR-U02[100104F, 210130F
Three-Phase AC400 V CIMR-UL14[10096F, 4L10124F

E
D
C
A - Cooling fan E - Digital operator
B — Heatsink F —Front cover
C - Bottom cover G - Top protective cover
D — Terminal cover H — Eye bolt

Figure 1.10 IP20/UL Type 1 Enclosure Components
(CIMR-UI2010104F)
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1.5 Component Names

B Three-Phase AC200 V CIMR-UO2[10154F, 2[00192F
Three-Phase AC400 V CIMR-U14[10156F, 4C10180F

I
£ W

I i
SN

H

A - Cooling fan F — Front cover

B — Heatsink G - Drive cover

C - Bottom cover H - Top protective cover
D — Terminal cover | — Hanging bracket

E - Digital operator

Figure 1.11 IP20/UL Type 1 Enclosure Components
(CIMR-UI2[10154F)

B Three-Phase AC200 V CIMR-UL12[]0248F
Three-Phase AC400 V CIMR-UJ4[10216F to 4[10414F

A - Cooling fan F —Front cover

B — Heatsink G - Drive cover 2

C — Bottom cover H - Drive cover 1

D — Terminal cover | —Top protective cover
E - Digital operator J —Hanging bracket

Figure 1.12 IP20/UL Type 1 Enclosure Components
(CIMR-UJ2010248F)
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1.5 Component Names

B Three-Phase AC400 V CIMR-U4[10477F, 4010590F

A - Cooling fan F —Front cover

B — Heatsink G - Drive cover 2

C - Bottom cover H —Drive cover 1

D - Terminal cover | — Top protective cover
E - Digital operator J — Hanging bracket

Figure 1.13 IP20/UL Type 1 Enclosure Components
(CIMR-ULI410477F)
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1.5 Component Names

4 Harmonic Filter Module

Models CIMR-UO400720F to 4000930F need stand-alone-installation of input fuses, damping resistors, and AC
reactors. The unit these components are stored are called harmonic filter module.

B Three-Phase AC400 V EUJ7118010.00

B

o ”00

..,ﬂ ) 2 ”oa

c_ ! Ly

. ¢
A - Cooling fan D — Harmonic filter module cover 2
B - Heatsink E — Harmonic filter module cover 1
C - Terminal cover F — Hanging bracket

Figure 1.14 Harmonic Filter Module Components
(EUJ711800.00)
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1.5 Component Names

¢ Front Views

m CIMR-UO2010028 to 210248, 4C10011 to 4010930

A - Terminal board (Refer to Control C - EMC filter switch (CIMR-UO2EO0O0OO/2WOO0O0O/
Circuit Terminal Block Functions 4EO000O0O/4WO000) <1>
on page 90 and Terminal Board on
page 417)

B - Main circuit terminal (Refer to D - 24 V control power supply unit (Refer to 24 V Control
Wiring the Main Circuit Terminal Power Supply Unit Wiring on page 108)
on page 89)

<1> Be sure to use a stand-alone EMC filter for models CIMR-UO400720 to 4000930.

Figure 1.15 Front View of Drives
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1.5 Component Names

B Harmonic Filter Module

A — Main circuit terminal
(Refer to Main Circuit
Terminal Functions
(EUJ711800.L0) on
page 81)

Figure 1.16 Front View of Harmonic Filter Module
(EUJ711800.00)
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1.5 Component Names
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Mechanical Installation

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

21 SECTION SAFETY ..ottt i ettt e e et a e et e aaes 46
2.2 MECHANICAL INSTALLATION. . ... e et e e aas 48
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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.

Crush Hazard

Use a dedicated lifter when transporting the drive by a lifter.
Failure to comply may result in serious injury or death from falling equipment.

Only use vertical suspension to temporarily lift the drive during installation to an enclosure panel. Do not use
vertical suspension to transport the drive.

Failure to comply may result in serious injury or death from falling equipment.

Use screws to securely affix the drive front cover, terminal blocks, and other drive components prior to vertical
suspension.

Failure to comply may result in serious injury or death from falling equipment.

Do not subject the drive to vibration or impact greater than 1.96 m/s? (0.2 G) while it is suspended by the cables.
Failure to comply may result in serious injury or death from falling equipment.

Do not attempt to flip the drive over or leave the drive unattended while it is suspended by the wires.

Failure to comply may result in serious injury or death from falling equipment.
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2.1 Section Safety

NOTICE

Equipment Hazard

Prevent foreign matter such as metal shavings or wire clippings from falling into the drive during drive
installation and project construction.

Failure to comply could result in damage to the drive.
Place a temporary cover over the top during installation. Be sure to remove the temporary cover before start-up, as the
cover will reduce ventilation and cause the unit to overheat.

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

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-control motor. Select a motor that is
compatible with the required load torque and operating speed range.

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.

When the input voltage is 440 V or higher or the wiring distance is greater than 100 meters, pay special
attention to the motor insulation voltage or use a drive-rated motor with reinforced insulation.

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.

The current rating differs for a motor with variable pole pitches differs from a standard motor.

Check the maximum current of the motor before selecting the drive capacity. Only switch motor poles when the motor
is stopped. Switching between motor during run will trigger overcurrent protection circuitry or result in overvoltage
from regeneration, and the motor will simply coast to stop.

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.

Never lift the drive up while the cover is removed.
This can damage the terminal board and other components.
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2.2 Mechanical Installation

2.2 Mechanical Installation

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

harmonic filter module.

¢ Installation Environment

To help prolong the optimum performance life of the drive, install the drive in an environmental matching the
specifications in Table 2.1 and Table 2.2.

m CIMR-UO2010028 to 2010248, 410011 to 4010930

Table 2.1

Installation Environment (CIMR-U2[10028 to 2[10248, 410011 to 4C10930)

Environment

Conditions

Installation Area

Indoors

Ambient Temperature

-10 to 40°C (IP20/UL Type 1 enclosure)

-10 to 50°C (IP0O enclosure)

Drive reliability improves in environments without wide temperature fluctuations.

When using the drive in 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.

Humidity

95% RH or less and free of condensation

Storage Temperature

-20°C to +60°C

Surrounding Area

Install the drive in an area free from:

oil mist and dust

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

combustible materials (e.g., wood)

harmful gases and liquids

excessive vibration

chlorides

direct sunlight

Altitude

1000 m, up to 3000 m with derating (for details, refer to Altitude Derating on page 449)

Vibration

10 to 20 Hz: 9.8 m/s? (4000477 to 400930: 5.9 m/s?)
20 to 55 Hz: 5.9 m/s? (200104 to 200248, 4000096 to 4000930: 2.0 m/s?)

Orientation

Install the drive vertically to maintain maximum cooling effects.

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

NOTICE: Prevent foreign matter such as metal shavings and wire clippings from falling into the drive during installation. 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.

B Harmonic Filter Module

Table 2.2 Installation Environment (Harmonic Filter Module)

Environment

Conditions

Installation Area

Indoors

Ambient Temperature

IP00 enclosure: -10°C to +50°C

Harmonic filter module reliability improves in environments without wide temperature fluctuations.

When using the harmonic filter module in 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 harmonic filter module.

Humidity

95% RH or less and free of condensation

Storage Temperature

-20°C to +60°C

Surrounding Area

Install the harmonic filter module in an area free from:
* oil mist and dust

+ metal shavings, oil, water or other foreign materials
radioactive materials

combustible materials (e.g., wood)

harmful gases and liquids

excessive vibration

chlorides

direct sunlight

Altitude

1000 m, up to 3000 m with derating (for details, refer to Altitude Derating on page 449)

Vibration

10 to 20 Hz: 5.9 m/s?
20 to 55 Hz: 2.0 m/s?

Orientation

Install the harmonic filter module vertically to maintain maximum cooling effects.

NOTICE: Avoid placing harmonic filter module peripheral devices, transformers, or other electronics near the harmonic filter module
as the noise created can lead to erroneous operation. If such devices must be used in close proximity to the harmonic filter module,
take proper steps to shield the harmonic filter module from noise.

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

the harmonic filter module to overheat.

4 Installation Orientation and Spacing

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

Figure 2.1 Correct Installation Orientation
B Single Drive Installation

Figure 2.2 and Figure 2.3 show the installation distance required to maintain sufficient space for airflow and wiring.

CIMR-U200028 to 210248, 410011 to 4010590

Side Clearance Top/Bottom Clearance

1A

ia
A =50 mm minimum D —120 mm minimum
B — 30 mm minimum E - Airflow direction

C -200 mm minimum
Figure 2.2 Correct Installation Spacing

Note: [P20/UL Type 1 enclosure and IPO0 enclosure models require the same amount of space above and below the drive for
installation.

CIMR-U400720 to 4010930 and Harmonic Filter Module

Side Clearance Top/Bottom Clearance

A
CIMR-UO400720A
Harmonic
Filter Module ﬂ‘ 'u
u.
0, . 0 E
B T
| — e 8| —
A
A =50 mm minimum D —120 mm minimum
B — 30 mm minimum E — 60 mm minimum
C —200 mm minimum F — Airflow direction

Figure 2.3 Correct Installation Spacing (CIMR-UO400720A and Harmonic Filter Module)
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¢ Instructions on Installation

Eye bolts and hanging brackets are used to install the drive or to temporarily lift the drive when replacing it. Using the
eye bolts and hanging brackets, the drive can be installed in an enclosure panel or on a wall. Do not leave the drive
suspended by the wires in a horizontal or vertical position for long periods of time. Do not transport the drive over long
distances. Read the following precautions and instructions before installing the drive.

WARNING! Crush Hazard. Observe the following instructions and precautions. Failure to comply could result in serious injury or death
from falling equipment.

* Only use vertical suspension to temporarily lift the drive during installation to an enclosure panel. Do not
use vertical suspension to transport the drive.

» Confirm that the spring washer is completely closed prior to lifting to prevent damage to the drive.

» Use screws to securely affix the drive front cover, terminal blocks, and other drive components prior to
vertical suspension.

» Do not subject the drive to vibration or impact greater than 1.96 m/s2 (0.2 G) while it is suspended by the
wires.

* Do not leave the drive unattended while it is suspended by the wires.

* Do not attempt to flip the drive over while it is suspended by the wires.

B
A
S
A — No space between drive and washer C - Space between drive and washer
B — Spring washer fully closed D - Spring washer open

Figure 2.4 Spring Washer

B Horizontal Suspension of the Drive Models 2[100154 to 210248 and 410156 to 4010930, and
Harmonic Filter Module

To make a wire hanger or frame for use when lifting the drive with a crane, lay the drive in a horizontal position and pass

a wire through the hanging brackets.

Note: Use the hanging brackets on the top and hanging holes of the bottom cover when lifting models 2000154F, 2000192F, 4000156F,
400180F.

2000154A, 2000192A, 200248, 2000154F, 2000192F, 4000156F, 400180F
400156A, 400180A, 4000216 to 4000590,
4000720A to 4000930A, Harmonic Filter Module

Figure 2.5 Horizontal Suspension (2000154)
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B Vertical Suspension of the Drive
Follow the procedure described below when suspending the drive with eye bolts or hanging brackets.
Models 200028 to 200130 and 410011 to 4010124

WARNING! Crush Hazard. Use an adequate length of wire to ensure a 50° or wider suspension angle as illustrated in Figure 2.6. The
maximum allowable load of the eye bolts cannot be guaranteed when the drive is suspended with the wires at angles less than 50°.
Failure to comply may result in serious injury or death from falling equipment.

1. Pass wire through the holes of the two eye bolts or two hanging brackets.

Suspending angle:
50 degree or greater

il (| ——
Figure 2.6 Drive Suspension Using Wires and Eye Bolts (2000028)
2. Gradually take up the slack in the wires and hoist the drive after the wires are stretched tight.
3. Lower the drive when ready to install in the enclosure panel. Stop lowering the drive when it is near the floor then
begin lowering the drive again very slowly until the drive is placed correctly.
2[70154 to 2[10248, 400156 to 4010414

WARNING! Crush Hazard. Use an adequate length of wire to ensure a 50° or wider suspension angle as illustrated in Figure 2.8. The
maximum allowable load of the eye bolts cannot be guaranteed when the drive is suspended with the wires at angles less than 50°.
Failure to comply may result in serious injury or death from falling equipment.

1. Remove the two hanging brackets from the drive lower side panels and bolt them on the top panel.

Note: 1. Tighten the hanging brackets with the specified tightening torque: M10: 18 to 23 N'm, M12: 32 to 40 N-m.
2. Four hanging brackets are attached to the top of IP20/UL Type 1 drives 2000154F, 200192F, 4000156F, and 400180F.

@

o
Figure 2.7 Location of Hanging Brackets (2000154 to 2[10248, 410156 to 4[10414)
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2. Pass wire through the holes of all four hanging brackets.

Suspending angle:
50° or greater

‘\/
Figure 2.8 Drive Suspension Using Wires and Hanging Brackets (2000154 to 210248, 4010156 to 4[10414)
3. Gradually take up the slack in the wires and hoist the drive after the wires are stretched tight.
4. Lower the drive when ready to install in the enclosure panel. Stop lowering the drive when it is near the floor,
then slowly begin lowering the drive again very slowly until the drive is placed correctly.
400477 to 4000930

1. Pass wire through the holes of all four hanging brackets.

Suspending angle:
50° or greater

Figure 2.9 Drive Suspension Using Wires and Hanging Brackets (4000477 to 4010930)

2. Gradually take up the slack in the wires and hoist the drive after the wires are stretched tight.
3. Lower the drive when ready to install in the enclosure panel. Stop lowering the drive when it is near the floor,
then slowly begin lowering the drive again very slowly until the drive is placed correctly.

Harmonic Filter Module

1. Pass wire through the holes of all four hanging brackets.

Suspending angle:
50° or greater

\

Figure 2.10 Harmonic Filter Module Suspension Using Wires and Hanging Brackets (EUJ711800.0)

2. Gradually take up the slack in the wires and hoist the harmonic filter module after the wires are stretched tight.

3. Lower the harmonic filter module when ready to install in the enclosure panel. Stop lowering the harmonic filter
module when it is near the floor, then slowly begin lowering the harmonic filter module again very slowly until the
harmonic filter module is placed correctly.
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4 Digital Operator Remote Usage

B Remote Operation

The digital operator mounted on the drive can be removed and connected to the drive using a remote control extension
cable up to 3 m long. This makes it easier to operate the drive when it is installed in a location where it can not be
accessed easily.

The digital operator can also be permanently mounted in a remote location like a panel door. A remote control extension
cable and an installation support set (depending on the installation type) will be required.

Note: Refer to Drive Options and Peripheral Devices on page 424 for information on remote control extension cables and installation
support sets.

Operator
© o
— Comm Port
.
- l >
IFLELj
llo o

Communication Cable Connector

Figure 2.11 Communication Cable Connection

B Digital Operator Remote Installation
Digital Operator Dimensions

12.2]11.6 Installation holes (2-M3 screws, depth 5)

STy B ™ ®— o —
i " “
|
| |

o ! ! ©

i : e ||F
O ! ‘
= |

it i

| 60 | 7.9 44
minimum
50 Unit: mm

Figure 2.12 Digital Operator Dimensions
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Installation Types and Required Materials

There are two ways the digital operator can be mounted to an enclosure:

1. External/face-mount installs the operator outside the enclosure panel
2. Internal/flush-mount installs the operator inside the enclosure panel

Table 2.3 Digital Operator Installation Methods and Required Tools

Installation Method Description Installation Support Sets Model Required Tools

Simplified installation with the digital
External/Face-Mount operator is mounted on the outside of - - Phillips screwdriver (#1)
the panel with two screws.

Installation Support Set A

. . (for mounting with screws through EZZ7020642A Phillips screwdriver (#1, #2)
Encloses the digital operator in the holes in the panel)

Internal/Flush-Mount panel. The digital operator is flush
with the outside of the panel.

Installation Support Set B
(for use with threaded studs that are EZZ7020642B
fixed to the panel)

Phillips screwdriver (#1)
Wrench (7 mm)

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 drive start-up, as the cover will reduce ventilation and cause the drive to overheat.

External/Face-Mount

1. Cut an opening in the enclosure panel for the digital operator as shown in Figure 2.14.

2. Position the digital operator so the display faces outwards, and mount it to the enclosure panel as shown in
Figure 2.13.

M3 x 6

Phillips recessed
pan head machine screw x 2

Digital Operator

Enclosure panel

Unit: mm

Figure 2.13 External/Face-Mount Installation

22

78
26

RS

22

22

Unit: mm

Figure 2.14 Panel Cut-Out Dimensions (External/Face-Mount Installation)
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Internal/Flush-Mount

An internal flush-mount requires an installation support set that must be purchased separately. Contact Yaskawa or a

Yaskawa representative to order an installation support set and mounting hardware. Figure 2.15 illustrates how to attach
the Installation Support Set A.

1. Cut an opening in the enclosure panel for the digital operator as shown in Figure 2.16.
2. Mount the digital operator to the installation support.

3. Mount the installation support set and digital operator to the enclosure panel.

(=
M4 x 10
Phillips truss head screw x 4
(for panel widths between 1 and 1.6)

Enclosure panel

Digital Operator
Installation Support Set A

M3 x 6
Phillips recessed
pan head machine screw x 2

Unit: mm
Figure 2.15 Internal/Flush Mount Installation

Note: Use a gasket between the enclosure panel and the digital operator in environments with a significant amount of dust or other
airborne debris.

89 %’
120

45
59°¢°

Unit: mm

Figure 2.16 Panel Cut-Out Dimensions (Internal/Flush-Mount Installation)
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¢ Exterior and Mounting Dimensions

B CIMR-UO200028 to 2[10248, 4C10011 to 410930
Table 2.4 Drive Models and Types

Drive Model CIMR-UO
Protective Design Three-Phase Three-Phase Page
200 V Class 400 V Class
400011A
400014A
400021A
400027A
400034A
400040A
2000028A 40100524
400065A
2000042A
400077A
2000054A
400096A
2000068A
S00081A 400124A
IP00 Enclosure 400156A 57
200104A
400180A
2000130A
400216A
2000154A
400240A
2000192A
2000248A 40103024
400361A
400414A
4000477A
400590A
400720A
400900A
400930A
400011F
400014F
400021F
400027F
400034F
2000028F 400040F
2000042F 400052F
200054F 400065F
2000068F 400077F
IP20/UL Type 1 Enclosure ggg?g}; jgg?gg 60
200130F 400156F
2000154F 400180F
200192F 400216F
2000248F 4000240F
400302F
400361F
4000414F
400477F
400590F
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IP00 Enclosure Drives

W1
Q
= L
Iz
B=
[ o
NS Sae] O it
W T
Figure 1
W1

r—»\ 4-d 5:'- t2

oo :
oo it
I :

i ]

A
?

w Mex 15T D1

Max 15| , D

Figure 3
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Wi1

we, w2] ed I

il
B

ma
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o i‘. i‘. )‘h QIE V‘ o go

Max 15 w Max 15
Figure 4

Table 2.5 Dimensions for IP00 Enclosure: 200 V Class

t2

Model Dimensions (mm) Weight (kg)
ode .
Figure CIMR-UO CIMR-UO
CIMR-UO
w H D w1 w2 H1 H2 H4 D1 t1 t2 d 2AC/2P00 2ECI/2WO
2[J0028A 250 480 360 205 - 463 6.5 40 100 23 4 7 20 21
2000042A
32 33
2[00054A 1
264 650 420 218 - 629 11.5 40 115.5 2.3 4 10
2[00068A
35 36
2[00081A
2000104A
2 264 816 450 218 - 795 11.5 40 124.5 23 23 10 60 63
2000130A
2000154A
3 415 990 403 250 - 966 11 40 165 4.5 39 12 110 115
2000192A
2[10248A 4 490 1132 450 360 180 1104 14.5 49 181 4.5 4.5 14 176 181
Table 2.6 Dimensions for IP00 Enclosure: 400 V Class
Dimensions (mm) Weight (kg)
ode! Figure CIMR-UO | CIMR-UO
CIMR-UO H A
w H D W1 w2 H1 H2 H4 D1 t1 t2 d 4AC/4PO | 4EC/AWD
4000011A
410014A
4000021A 250 480 360 205 - 463 6.5 40 100 23 4 7 20 21
4000027A
400034A 1
4C10040A
32 33
4010052A
264 650 420 218 - 629 11.5 40 115.5 23 4 10
4C10065A
35 36
4000077A
400096A
2 264 816 450 218 - 795 11.5 40 124.5 23 23 10 60 63
4000124A
4000156A
3 415 990 403 250 - 966 11 40 165 4.5 39 12 110 115
4C10180A
4000216A
490 1132 450 360 180 1104 14.5 49 181 4.5 4.5 14 176 181
4000240A
4000302A 4
4000361A 695 1132 450 560 280 1102 14.5 65 178 4.5 4.5 14 259 267
4000414A
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Table 2.7 Dimensions for IP00 Enclosure: 400 V Class
. Dimensions (mm) Weight
Model CIMR-UO Figure K
W | H D |W1 | W2 | W3 |W4 | HI | H2 [ H4 | H5 | H6 | H7 | D1 | t1 | t2 | d1 | d2 (kg)
4000477A
5 1070 | 1595 | 445 | 850 | 275 | 300 | 1040 | 1568 | 13 | 50 | 148 | 291 |138.5| 163 | 45 | 45 | 14 | 15 560
4000590A
4000720A
4010900A 6 1210 | 1835 | 445 | 1000 | 280 | 440 | 1180 | 1808 | 13 | 50 [176.5] 291 | 291 | 150 | 45 | 45 | 14 | 15 630
4000930A
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IP20/UL Type 1 Enclosure Drives

60
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Figure 1
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Table 2.8 Dimensions for IP20/UL Type 1 Enclosure: 200 V Class

Model Dimensions (mm) Weight (kg)
odae -
Figure CIMR-UO | CIMR-UI
CIMR-UCI
w H D wi1 w2 HoO H1 H2 H3 H4 D1 t1 t2 d | sa02PO | 2EC/2WD
2[00028F 250 | 524 360 | 205 - 480 | 463 6.5 42 40 100 23 4 7 215 225
2000042F
34 35
2010054F 1
264 | 705 420 | 218 - 650 | 629 | 115 54 40 | 1155 | 23 4 10
2010068F
37 38
2010081F
2010104F
2 264 885 450 | 218 - 816 795 115 68 40 | 1245 | 23 23 10 62 65
2000130F
2000154F
3 415 | 1107 | 403 250 - 990 | 966 11 85 8 165 45 39 12 113 118
2000192F
2010248F 4 490 | 1320 | 450 360 180 | 1132 | 1104 | 145 169 29 181 45 45 14 180 185
Table 2.9 Dimensions for IP20/UL Type 1 Enclosure: 400 V Class
Dimensions (mm) Weight (kg)
Model | Figure CIMR-UCI | CIMR-UDI
CIMR-UOI ] N
w H D w1 w2 Ho H1 H2 H3 H4 D1 t1 t2 d | Ja;napO | sECTAWE
4CI0011F
4C10014F
4000021F 250 | 524 360 | 205 - 480 | 463 6.5 42 40 100 23 4 7 215 225
4[10027F
4C10034F 1
4C10040F
34 35
4010052F
264 | 705 420 | 218 - 650 | 629 | 115 54 40 | 1155 | 23 4 10
410065F
37 38
4[10077F
4[10096F
2 264 885 450 | 218 - 816 795 115 68 40 | 1245 | 23 23 10 62 65
4000124F
4010156F
3 415 | 1107 | 403 250 - 990 | 966 11 85 8 165 45 39 12 113 118
4C10180F
4010216F
490 | 1320 | 450 360 180 | 1132 | 1104 | 145 169 29 181 45 45 14 180 185
4[10240F
4[10302F 4
4000361F 695 | 1460 | 450 560 | 280 | 1132 | 1102 | 145 | 300 29 178 45 45 14 270 278
4C10414F
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Table 2.10 Dimensions for IP20/UL Type 1 Enclosure: 400 V Class

Model Figure Dimensions (mm) Weight
CIMR-ULI W[ H[D/|[wt|[w2[w3|[was[HO|[HI [H2 [ H3 [ H4 [H5 [H6 [ H7 [ D1 [ t1 [ 2 [ d1 | d2 (kg)
4010477F

5 | 1070|1853 | 445 | 850 | 275 | 300 | 1040 | 1595 | 1568 | 13 | 221 | 14 | 148 | 201 |1385| 163 | 45 | 45 | 14 | 15 570
4010590F

B Harmonic Filter Module
Table 2.11 Harmonic Filter Module Models and Types for CIMR-U0400720 to 4010930

Harmonic Filter Module Model

Protective Design Three-Phase

400 V Class

EUJ711830.0
EUJ711840.0
EUJ711850.00

IP00 Enclosure

W1

» 8d
W2, W3 | W2, I
LN
) 8 ) i o o e
. I|T
B8 8 =‘8
=5 E T = L.
[
T
Max 20 | w Max 20

Table 2.12 Dimensions for IP00 Enclosure: Harmonic Filter Module for CIMR-U0410720 to 410930

Dimensions (mm)

Model W H D Wi W2 W3 HA H2 Ha D1 t 2 g | Weight (kg)
EUJ711830.0
EUJ711840.0 700 1350 432 560 160 240 1321 13 50 231 4.5 4.5 14 345
EUJ7118501.00
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3.1
3.2
3.3
3.4
3.5
3.6
3.7
3.8
3.9
3.10
3.11
3.12
3.13
3.14
3.15
3.16

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

SECTION SAFETY ...t i i i i it st s e 64
STANDARD CONNECTION DIAGRAM. . . ... ottt it e e 66
MAIN CIRCUIT CONNECTIONDIAGRAM ....... ...t ens 7
TERMINAL BLOCK CONFIGURATION. . ... ..ot i e 72
TERMINALCOVER . ... o i i sttt s e a e e 76
DIGITAL OPERATORAND FRONTCOVER. ........ ..o 78
TOP PROTECTIVECOVER. . ... .. s i it i e 80
MAINCIRCUITWIRING . .. ... o i ittt e s i st i a i 81
CONTROL CIRCUITWIRING. . . ... i i et e e na e e 90
CONTROLI/OCONNECTIONS . ... ...ttt s i s 97
CONNECT TO A PC . ... i i ettt s it i a s nnns 102
MEMOBUS/MODBUS TERMINATION. . . ... e e 103
ENABLE THE INTERNALEMCFILTER .. ... .ottt a s 104
24V CONTROL POWER SUPPLY UNITWIRING. . .............coviunt. 108
EXTERNAL INTERLOCK . .. ..ot e e c it e a e a e s 112
WIRING CHECKLIST . . ...t e et s it et a e a e e 113
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3.1 Section Safety

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. After shutting off the power, wait for at least the amount of time specified on the drive
before touching any components.

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 for the drive and harmonic filter module.
Failure to comply could result in death or serious injury by fire.
Attach the drive and harmonic filter module 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.

A\ CAUTION

Do not carry the drive by the front cover or the terminal cover.

Failure to comply may cause the main body of the drive to fall, resulting in minor or moderate injury.
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NOTICE

Be sure to perform a final check of all sequence wiring and other connections before turning the power on.

Failure to comply could cause erroneous operation or damage the drive.

Make sure there are no short circuits on the control terminals (+V, AC, etc.).

Failure to comply could damage the drive.

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.

Use ring terminals that comply with UL/cUL for all wire ends.

Failure to comply could result in damage to the drive.

Use only the tools recommended by the terminal manufacturer for crimping.

Failure to comply could result in damage to the drive.

Do not allow unqualified personnel to use the product.

Failure to comply could result in damage to the drive.

Carefully review instruction manual when connecting, wiring, or replacing 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.
Comply with proper wiring practices.
The motor may run in reverse if the phase order is backward.

Connect motor input terminals U, V and W to drive output terminals U/T1,V/T2, and W/T3. The phase order for the
drive and motor should match.
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3.2 Standard Connection Diagram

Connect the drive and peripheral devices as shown in Figure 3.1 and Figure 3.2. It is possible to set and 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 115 for instructions on operating the drive.

Models CIMR-UO400720 to 4000930 need main circuit wiring and connecting with the module communications
connector. Refer to Module Communications Connector on page 95 for details.

WARNING! Sudden Movement Hazard. Do not close the wiring for the control circuit unless the multifunction input terminal
parameters are properly set. 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! Sudden Movement Hazard. When using a 3-Wire sequence, set the drive to 3-Wire sequence prior to wiring the control
terminals and set parameter b1-17 to 0 so the drive will not accept a Run command at power up (default). If the drive is wired for a
3-Wire sequence but set up for a 2-Wire sequence (default), and parameter b1-17 is set to 1 so the drive accepts a Run command at
power up, the motor will rotate in reverse direction at drive power up and may cause injury.

WARNING! Sudden Movement Hazard. Confirm the drive I/O signals and external sequence before executing the application preset
function. Executing the application preset function or setting A1-06 # 0 will change the drive I/O terminal functions and may cause
unexpected equipment operation. Failure to comply may cause death or serious injury.

WARNING! When using the automatic fault restart function with wiring designed to shut off the power supply upon drive fault, make
sure the drive does not trigger a fault output during fault restart (L5-02 = 0, default). Failure to comply will prevent the automatic fault
restart function from working properly.

NOTICE: /Inadequate wiring could result in damage to the drive. Install adequate branch circuit protection per applicable codes. The
drive is suitable for circuits capable of delivering not more than 100,000 RMS symmetrical amperes, 240 Vac maximum (200 V Class),
480 Vac maximum (400 V Class: CIMR-UO4EOOOO/4WO0OOO), and 500 Vac maximum (400 V Class: CIMR-UO4A0000/
4PO0OONO).

NOTICE: When the input voltage is 440 V or higher or 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: Do not connect AC control circuit ground to drive enclosure. Improper drive grounding can cause control circuit malfunction.
NOTICE: The minimum load for the relay outputs M1-M2, M3-M4, M5-M6, and MA-MB-MC is 10 mA.

NOTICE: Install the wire link between terminals SC-SP for Sink mode and SC-SN for Source mode. Leave it out for external power
supply. Never short terminals SP and SN as doing so will damage the drive. Refer to Control I/O Connections on page 97 for details.

NOTICE: Create a sequence to shut off power on the power supply side by using a fault relay output as shown in the standard
connection diagram, or create a sequence that prevents the motor shaft from being turned by an external force. If you continue to input
power from a power supply with a large distortion or if an external force causes the motor shaft to continue turning even after an SoH
(Snubber Discharge Resistor Overheat) occurs, the snubber resistor may break.

NOTICE: Do not connect more than one multi-function input to one terminal. Improper wiring may result in drive malfunction. Use an
external power supply when sharing a terminal with more than one input. Do not use the built-in +24 V power supply.

NOTICE: Install an interlock system to de-energize the drive when the drive experiences a fault in models 4000477 to 400930.
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¢ CIMR-UO200028 to 200248, 4010011 to 4010590

<2>
FU
FV
M
FW
Cooling fan
Wiring sequence should shut off Terminals p1 and n1 are for
power to the drive when a fault momentary power loss recovery
output is triggered. <1> unit. Do not connect to AC power
2MCCB supply.
RCM/RCD L
(MccB) weY [P t— pt ni | U
Three-phase R =~ R/L1 U/mt @ ©
power supply " : SiL2 v
200t0 240y ST G VT2 o
380 to 500 V <3> T——-™ T3 D rive WIT3 i
50/60 Hz @ @
If running from a 400 V power supply, g anl Lo
a step-down transformer is needed to Control Circuit | <4> Ground :
reduce the voltage to 200 V.
Forward Run / Stop | | S1 :@ Terminal board
h ] I = jumpers and switches
! MC,MB 2MCCB THRX OFF ! " |
I 4 | DIP Switch S1 |
| - i Reverse Run / Stop S2 — '| A2 Volt/Curr. Sel PG-B3 R i
| | <5> A+ :
| Motor cooling fan | External fault 153 DIP Switch S2 A- |
! Thermal relay trip contact | ! Term. Res. On/Off 4 !
| o : l B+ A PG
Fault t —
! 2, | ault resef sS4 Jumper S3 B A
! ! H1, H2 74 2
|  ES— | Multi-speed step 1 S5 Sink/Source Sel. 7
i MC MA | ! I DIP Switch S4 sD
| TRX | Multi-speed step 2 S6 A3 Analog/PTC
| i - FE
! ' Input Sel
Fault relay Jog speed s7
contact g 5p - Jumper S5 TB2|
Multi-function
digital inputs External Baseblock s8 AM/FM Volt./Curr. P &
(default setting) = Selection I &
SN ﬁ\BO } A track monitor
Slide Switch S6
Sink / Source mode DM+ DM- BO §&—— )
selection wire link L N.C./N.O. Selection G B track monitor
(default: Sink) <6> <« 1 <8>
+24V <7>
Option board
connectors
Shield ground terminal

Fault relay output <9>
250 Vac, max. 1 A

30 Vdc, max 1 A

(min. 5 Vdc, 10 mA)

Pulse Train Input (max 32 kHz)

Power supply +10.5 Vdc, max. 20 mA

2kQ Analog Input 1 (Frequency Reference Bias)
-10 to +10 Vdc (20 kQ2)
" dY A1 and A3 terminals only support 0-10VDC and +/-10VDC. Multi-function relay output (During Run)
Multi-function They do not support 0/4-20 mA references. 250 Vac, max. 1 A
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(min. 5 Vdc, 10 mA)

Muilti-function relay output (Zero Speed)
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(min. 5 Vdc, 10 mA)

0 or 4 to 20 mA (250 Q)
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-10 to +10 Vdc (20 k)
<125 ACc Al and A3 terminals only support 0-10VDC and +/-10VDC.

trai t Analog Input 2 (Frequency Reference Bias)
rain inputs // 210 to +10 Vdc (20 k)

R They do not support 0/4-20 mA references. Multi-function relay output (Speed Agree 1)
L 250 Vac, max. 1 A
<105 30 Vdc, max 1 A
(min. 5 Vdc, 10 mA)
Termination resistor " " "
(120 Q, 12 W) Multi-function pulse train output
' (Output frequency)
IR DIP 0 to 32 kHz (2.2 kQ)
R R+ i Switch S2
J/ R- 1 J <13>
MEMOBUS/Modbus S+ N " "
Multi-function analog output 1
camm, RS-4221%5 455 | — - TaD) (Ounssuency s
Safety ) ) P — -10 to +10 Vdc (2mA) or 4 to 20 mA
Switch IG <14> AM <15>
v
s2 B Multi-function analog output 2
S — v | sate disatie 5382 | 1 :IAC / eg@ﬂ (Output current)
P! 05 g 10 to +10 Vdc (2mA) or 4 to 20 mA
! - EM? Lilte;g ,,,,,, <15>
| J witch <719>
[ E— E (G
¥
Open
EDM (Safety Electronic Device Monitor)
Safety relay / DM+
controller <18> -
DM-]| == shielded line
24 V Control Power Supply 2 twisted-pair shielded line
Unit Terminals <20> (O control circuit terminal
@ main circuit terminal

Figure 3.1 Drive Standard Connection Diagram (example: CIMR-UO200028)

<1> 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 O (fault output not active during restart attempt).

<2> Self-cooling motors do not require wiring that would be necessary with motors using a cooling fan.

<3> Use a three-phase power supply with a voltage of 380 to 480 V for drive models 4000011 to 40300414 (built-in EMC filter) and 4000477 to
400590 (with stand-alone EMC filter).

<4> Supplying power to the control circuit separately from the main circuit requires a 24 V power supply.

<5> For control modes that do not use a motor speed feedback signal, PG option card wiring is not necessary.
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<6> This figure shows an example of a sequence input to S1 through S8 using a non-powered relay or an NPN transistor. Install the wire link
between terminals SC-SP for Sink mode and SC-SN for Source mode. Leave it out for external power supply. Never short terminals SP and
SN as doing so will damage the drive. Refer to Control I/0 Connections on page 97 for details.

<7> The maximum current supplied by this voltage source is 150 mA if no digital input option card DI-A3 is used.

<8> Available slide switch S6 is models ETC742620 and ETC742621.

N.O. N.O.
1 E. 1
N.C. N.C.
ETC742620 ETC742621

<9> Wire the fault relay output separately from the main circuit power supply and other power lines.

<10> The maximum output current capacity for the +V and -V terminals on the control circuit is 20 mA. Never short terminals +V, -V, and AC, as
this can cause erroneous operation or damage the drive.

<11> Set DIP switch S1 to select between a voltage or current input signal to terminal A2. The default setting is for current input.

<12> Set DIP switch S4 to select between analog or PTC input for terminal A3.

<13> Enable the termination resistor in the last drive in a MEMOBUS network by setting DIP switch S2 to the ON position.

<14> Use jumper S5 to selection between voltage or current output signals at terminal AM and FM. Set parameters H4-07 and H4-08 accordingly.

<15> 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.

<16> Use jumper S3 to select between Sink mode, Source mode or external power supply for the Safe Disable inputs.

<17> Disconnect the wire jumper between H1 - HC and H2 - HC when utilizing the Safe Disable input.

<18> Slide the switch S6 to select N.C. or N.O. as the state of the DM+ and DM- terminals for EDM output.

<19> Models CIMR-UOOEOOOO and OWOOODO have EMC filter switch. Models CIMR-UO400477 to 4000590 with a stand-alone EMC
filter do not have the EMC filter switch.

<20> Models UUOPOOOO and UUOWOOMOM have terminals 24, 0, and FE to provide board-level component voltages for the drive from an
external, customer-supplied 24 VDC source and maintain drive control power and network communications when the main three-phase input
power is removed.
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4 CIMR-UO400720 to 4010930

Wiring sequence should shut off
power to the drive when a fault

output is triggered. <71>
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Figure 3.2 Drive Standard Connection Diagram (example: CIMR-UO400720)
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3.2 Standard Connection Diagram

<1> 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 not active during restart attempt).

<2> Self-cooling motors do not require wiring that would be necessary with motors using a cooling fan.

<3> Use a three-phase power supply with a voltage of 380 to 480 V for drive models 4000720 to 4000930 (with stand-alone EMC filter).

<4> The cable between CIMR-U400720 to 4000930 and harmonic filter module should not exceed 5 m.

<5> Be sure to wire module connector CN500 to connect the standard configuration device (harmonic filter module) and the models
CIMR-UO400720 to 4000930 before turning on or operating the models CIMR-UO40720 to 4000930.

<6> Supplying power to the control circuit separately from the main circuit requires a 24 V power supply.

<7> For control modes that do not use a motor speed feedback signal, PG option card wiring is not necessary.

<8> This figure shows an example of a sequence input to S1 through S8 using a non-powered relay or an NPN transistor. Install the wire link
between terminals SC-SP for Sink mode and SC-SN for Source mode. Leave it out for external power supply. Never short terminals SP and
SN as doing so will damage the drive. Refer to Control I/0 Connections on page 97 for details.

<9> The maximum current supplied by this voltage source is 150 mA if no digital input option card DI-A3 is used.

<10> Available slide switch S6 is models ETC742620 and ETC742621.

N.O. N.O.
t E. 1
N.C. N.C.
ETC742620 ETC742621

<11> Wire the fault relay output separately from the main circuit power supply and other power lines.

<12> The maximum output current capacity for the +V and -V terminals on the control circuit is 20 mA. Never short terminals +V, -V, and AC, as
this can cause erroneous operation or damage the drive.

<13> Set DIP switch S1 to select between a voltage or current input signal to terminal A2. The default setting is for current input.

<14> Set DIP switch S4 to select between analog or PTC input for terminal A3.

<15> Enable the termination resistor in the last drive in a MEMOBUS network by setting DIP switch S2 to the ON position.

<16> Use jumper S5 to selection between voltage or current output signals at terminal AM and FM. Set parameters H4-07 and H4-08 accordingly.

<17> 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.

<18> Use jumper S3 to select between Sink mode, Source mode or external power supply for the Safe Disable inputs.

<19> Disconnect the wire jumper between H1 - HC and H2 - HC when utilizing the Safe Disable input.

<20> Slide the switch S6 to select N.C. or N.O. as the state of the DM+ and DM- terminals for EDM output.

<21>Models CIMR-UOOPOOONO and OWOOOMO have terminals 24, 0, and FE. The main circuit power supply can be turned off separately
even when power is supplied to the control circuit.

Note: Be sure to use a stand-alone EMC filter for models CIMR-U400720 to 4000930.
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3.3 Main Circuit Connection Diagram

Refer to the Figure 3.3 when wiring the main circuit of the drive.

Figure 3.3 Drive main circuit configurations

CIMR-UJ2[]0028 to 210248, 410011 to 4010590

Control
p1<1>Q > board
n1<1>Q
Control power supply
RIL1 O— U/m
S/IL2 O— Input filter Bidirectional IGBT VIT2
TIL3 © WIT3

<1> A Momentary Power Loss Recovery Unit can be connected as an option. Do not connect an AC power supply to these terminals.
CIMR-U4[10720 to 4010930, Harmonic Filter Module

Harmonic filter module CIMR-UO400720 to 4000930
1 rre11 r1/e11 |
1011021 210021 L
1 t1/431 t1/431 1
<1> Control
p:]l <;>g board
n Control
(,X1 X1 S power —
%\(1 Y1 — supply | ——
© ©
Z1 Z1 ]
O @©
Input Input
filter © X X © filter O UIT1
Y Y Bidirectional
O © IGBT O VIT2
0% 25 OWT3
FAN p2 p2 I
supply

power In2 n2 X

<1> A Momentary Power Loss Recovery Unit can be connected as an option. Do not connect an AC power supply to these terminals.
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3.4 Terminal Block Configuration

3.4 Terminal Block Configuration
m CIMR-UCI2010028 to 2010248, 410011 to 4C10930

Figure 3.3 to Figure 3.11 show the different main circuit terminal arrangements for the drive capacities.

Table 3.1 Terminal Block Configuration

Model Figure
2000028 Figure 3.3
2000042
2000054
Figure 3.5
2000068
200 V Class 2000081
CIMR-UOI 2000104
Figure 3.6
2000130
2000154
Figure 3.7
2000192
2000248 Figure 3.8
400011
400014
400021 Figure 3.3
400027
400034
400040
400052
Figure 3.5
400065
400077
400096
Figure 3.6
400124
400 V Class
400156
CIMR-UOI Figure 3.7
400180
400216
Figure 3.8
400240
400302
400361 Figure 3.9
400414
400477
Figure 3.10
400590
400720
4000900 Figure 3.11
400930

[ v v e e v v e

| iGliis]

Figure 3.4 Main Circuit Terminal Arrangements (210028, 4010011 to 4C10034)
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Figure 3.5 Main Circuit Terminal Arrangements (2000042 to 210081, 4010040 to 4C10077)
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Figure 3.7 Main Circuit Terminal Arrangements (2000154, 210192, 4000156, 4010180)

YASKAWA ELECTRIC SIEP C710636 03D YASKAWA U1000 Technical Manual 73

n Electrical Installation



3.4 Terminal Block Configuration

1® ®E Teollelle] *E

[ T I R/L1 S/L2 I T ) T ) VIT2 WIT3

H — — — — TN

® OIE of
=\ T e

]
©
=111l ] | @ ©
L] = .
©
qlo
o]
o " o o ®
@) RIL1 @) um VIT2 WIT3 @
Rl [© 1@ @@ [.
=
Figure 3.9 Main Circuit Terminal Arrangements (4000302 to 4C10414)
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Figure 3.10 Main Circuit Terminal Arrangements (4000477 to 4C10590)
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Figure 3.11 Main Circuit Terminal Arrangements (4010720 to 4010930)
B Harmonic Filter Module

Figure 3.12 shows the main circuit terminal arrangements for the harmonic filter module.
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Figure 3.12 Main Circuit Terminal Arrangements (EUJ711800.0)
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3.5 Terminal Cover

Follow the procedure below to remove the terminal cover for wiring and to reattach the terminal cover after wiring is
complete.

¢ 2010028 to 2010130, 4010011 to 410124

B Removing the Terminal Cover

1. Loosen the terminal cover screw.

|
SN

N
v

Figure 3.13 Removing the Terminal Cover

2. Push in on the hook located on the bottom of the terminal cover, and gently pull forward. This should remove the
terminal cover.

Figure 3.14 Removing the Terminal Cover
B Reattaching the Terminal Cover

Power lines and signal wiring should pass through the opening provided. Refer to Wiring the Main Circuit Terminal on
page 89 and Wiring the Control Circuit Terminal on page 93 for details on wiring.

Reattach the terminal cover after completing the wiring to the drive and other devices.

Figure 3.15 Reattaching the Terminal Cover

<1> Connect the ground wiring first, then the main circuit wiring, and finally the control circuit wiring.
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¢ 2010154 to 2010248, 4010156 to 4010930

B Removing the Terminal Cover
1. Loosen the screws on the terminal cover, then pull down on the cover.

CAUTION! Crush Hazard. Do not completely remove the cover screws, just loosen them. If the cover screws are removed completely,
the terminal cover may fall off causing an injury. Take special care when removing/reattaching the terminal covers for larger drives.

Figure 3.16 Removing the Terminal Cover
2. Pull forward on the terminal cover to free it from the drive.

Figure 3.17 Removing the Terminal Cover
B Reattaching the Terminal Cover

Once wiring to the terminal board and other devices is complete, double check all connections and finally reattach the
terminal cover. Refer to Wiring the Main Circuit Terminal on page 89 and Wiring the Control Circuit Terminal on
page 93 for details on wiring.

n Electrical Installation

Figure 3.18 Reattaching the Terminal Cover

<1> Connect the ground wiring first, then the main circuit wiring, and finally the control circuit wiring.
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3.6 Digital Operator and Front Cover

3.6 Digital Operator and Front Cover

Detach the digital operator from the drive for remote operation or when opening the front cover to install an option card.

NOTICE: Be sure to remove the digital operator prior to opening or reattaching the front cover. Leaving the digital operator plugged
into the drive when removing the front cover can result in erroneous operation caused by a poor connection. Firmly fasten the front
cover back into place before reattaching the digital operator.

¢ Removing/Reattaching the Digital Operator

B Removing the Digital Operator

While pressing on the tab located on the right side of the digital operator, pull the digital operator forward to remove it
from the drive.

T

Figure 3.19 Removing the Digital Operator
B Reattaching the Digital Operator

Insert the digital operator into the opening in the front cover while aligning it with the notches on the left side of the
opening. Next, press gently on the right side of the operator until it clicks into place.

Figure 3.20 Reattaching the Digital Operator

4 Removing/Reattaching the Front Cover

B Removing the Front Cover
2010028 to 2[10130, 4010011 to 4010124

After removing the terminal cover and the digital operator, loosen the screw that affixes the front cover. Pinch in on the
tabs found on each side of the front cover, then pull forward to remove it from the drive.
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3.6 Digital Operator and Front Cover

2[10154 to 20110248, 4L10156 to 4L10930

1. Remove the terminal cover and the digital operator.
2. Loosen the installation screw on the front cover.
3. Use a straight-edge screwdriver to loosen the hooks on each side of the cover that hold it in place.

A

Hook /t Hook

Front cover
installation screw

Figure 3.22 Remove the Front Cover (2000154 to 210248, 410156 to 4[10930)

4. Unhook the left side of the front cover then swing the left side towards you as shown in the figure below until the
cover comes off.

Figure 3.23 Remove the Front Cover (20]0154 to 210248, 410156 to 4[10930)
B Reattaching the Front Cover

2[10028 to 2110130, 410011 to 410124

Reverse the instructions given in Remove the Front Cover (270028 to 2L10130, 4L10011 to 4L70124) on page 78 to
reattach the front cover.Reverse the instructions given in Removing the Front Cover on page 78 to reattach the front
cover. Pinch inwards on the hooks found on each side of the front cover while guiding it back into the drive. Make sure it
clicks firmly into place.

2[10154 to 2[10248, 4010156 to 410930

1. Slide the front cover so that the hooks on the top connect to the drive.

n Electrical Installation

Figure 3.24 Reattach the Front Cover (2]0154 to 2[10248, 4[10156 to 4C10930)
2. Once the hooks have connected to the drive, press firmly on the cover to make sure it locks into place.
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3.7 Top Protective Cover

3.7 Top Protective Cover

Drive models with IP0O specifications become [P20/UL Type 1 after correctly installing a top protective cover. Do not
attach the top protective cover when installing the drive in a control panel.

4 Attaching the Top Protective Cover

Insert the small protruding hooks on the sides of the top protective cover into the provided mounting holes on the top of
the drive. Pinch the hooks inward so that the they connect with the mounting holes and fasten the top protective cover
back into place.

Note: Attaching the top protective cover and the bottom conduit bracket to an IPO0 drive changes protection to IP20/UL Type 1.

A - Protective Cover Mounting Holes

Figure 3.25 Reattaching the Top Protective Cover

4 Removing the Top Protective Cover

Insert the tip of a straight-edge screwdriver into the small opening located on the front edge of the top protective cover.
Gently apply pressure as shown in the figure below to free the cover from the drive.

Note: Removing the top protective cover or the bottom conduit bracket from an IP20/UL Type 1 enclosure drive voids the IP20/UL
Type 1 protection while maintaining IP20 conformity.

Figure 3.26 Removing the Top Protective Cover
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3.8 Main Circuit Wiring

3.8 Main Circuit Wiring

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

in 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.

NOTICE: Do not switch the drive input to start or stop the motor. Frequently switching the drive on and off shortens the life of the DC

bus charge circuit and the control power supply capacitors, and can cause premature drive failures. For the full performance life,

refrain from switching the drive on and off more than once every 30 minutes.

4 Main Circuit Terminal Functions

m CIMR-2000028 to 2[10248, 4010011 to 4010590

Table 3.2 Main Circuit Terminal Functions (CIMR-200028 to 200248, 4C10011 to 4[10590)

Voltage Class Three-Phase 200 V Class Three-Phase 400 V Class
CIMR-UO 2[10028 to 2[10248 410011 to 4010590 Function Page
Terminal Type
R/L1, S/L2, T/L3 Main circuit power supply input Connects line power to the drive. 67
U/T1, VIT2, WIT3 Drive output Connects to the motor. 67
p1, n1 Momentary power loss recovery unit input These are the DC Voltage terminals that connect to a momentary 67
power loss recovery unit.
@ 100 Q or less 10 Q or less Grounding terminal 89
Em CIMR-4000720 to 4010930
Table 3.3 Main Circuit Terminal Functions (CIMR-400720 to 4C10930)
Voltage Class Three-Phase 400 V Class
CIMR-UO 4010720 to 410930 Function Page
Terminal Type
XY, Z Main circuit power supply input 1| These are the power supply input terminals that connect to the harmonic filter module.
X1,Y1,Z1 Main circuit power supply input 2| These are the power supply input terminals that connect to the harmonic filter module.
rl/011, 2 1/021, Power Supply Voltage Detection | These terminals are to connect to the harmonic filter module and to detect the power supply voltage
t1/031 Input order and voltage levels. 69
U/T1, VIT2, W/T3 Drive output Connects to the motor.
p1, n1 Momentaryu];'l ?:&;E;L(iss TCCOVETY | These are the DC voltage terminals that connect to a momentary power loss recovery unit.
p2, n2 DC voltage output These are the DC voltage terminals that connect to the harmonic filter module. 69
@ 10 Q or less Grounding terminal 89
B Harmonic Filter Module
Table 3.4 Main Circuit Terminal Functions (EUJ711800.0)
Terminal Type Function Page
R/L1, S/L2, TIL3 Main circuit power supply input | Connects line power to the harmonic filter module.
rl/ 011, 4 1/021, Power Supply Voltage Detection | These terminals are to connect to the drive models CIMR-U400720 to 4000930 and to detect the
t1/031 Input power supply voltage order and voltage levels.
. These are the harmonic filter module output terminals that connect to the drive models
X, Y, Z Filter module output 1 CIMR-UCI4DI0720 to 4010930 69
. These are the harmonic filter module output terminals that connect to the drive models
X1,Y1,21 Filter module output 2 CIMR-UCI4CI0720 to 4010930
These are the DC voltage output terminals that connect to the drive models CIMR-UO400720 to
p2, n2 DC voltage output
400930.
10 Q or less Grounding terminal 89

D
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3.8 Main Circuit Wiring

€ Protecting Main Circuit Terminals

B Insulation Caps or Sleeves

Use insulation caps or sleeves when wiring the drive with crimp terminals. Take particular care to ensure that the wiring
does not touch nearby terminals or the surrounding case.

B Insulation Barrier

Insulation barriers are packaged with drive models CIMR-UO400477 through 4000930 to provide added protection
between terminals. Yaskawa recommends using the insulation barriers provided to ensure proper wiring. See Figure 3.27
for instructions on where the insulation barriers should be placed.

Insulation Barrier

Figure 3.27 Installing insulation barriers
B Main Circuit Protective Cover
Close the protective cover after wiring the main circuit terminals on 2000028 to 2000081, 4000011 to 40J0077.

Figure 3.28 Main Circuit Protective Cover (2010028 to 210081, 4C10011 to 4010077)
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3.8 Main Circuit Wiring

Attach the protective covers after wiring the main circuit terminals, p1, and nl terminals on models 2000104 to
2000248, 4000096 to 4000590, and the pl, nl, p2, n2, r1, <1, and t1 terminals on models 4000720 to 4000930.

Main circuit terminal Terminals p1, n1

Figure 3.29 Protective Cover (2C10104)

€ Main Circuit Wire Gauges and Tightening Torque

Select the appropriate wires and crimp terminals from Zable 3.5 through Table 3.7.

Note: Wire gauge recommendations based on drive continuous current ratings (ND) using 75°C 600 Vac vinyl-sheathed wire assuming
ambient temperature within 40°C and wiring distance less than 100 m.

* 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) = 43 X wire resistance (€/km) X wire length (m) X motor rated current (A) x 10-3

* Refer to UL Standards Compliance on page 592 for information on UL compliance.

The wire gauges listed in the following tables are Yaskawa recommendations. Refer to local codes for proper wire gauge
selections.
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3.8 Main Circuit Wiring

B Three-Phase 200 V Class
Table 3.5 Wire Gauge and Torque Specifications (Three-Phase 200 V Class)

For Asia <71> For U.S.A. <2> For Europe and China <3> . )
Model A 1 i i Screw Tightening
CIMR-UD] Terminal Recomm. Applicable Recomm. Applicable Recomm. Applicable L Torque
a Gauge Gauge Gauge Gauge Gauge Gauge Size N-m (Ib.in.)
mm?2 mm? AWG, kcmil AWG, kcmil mm?2 mm?2
R/L1, S/L2, T/L3 5.5 35t08 8 10to 8 4 2.5t0 10 MS 23t02.7
U/T1, V/T2, W/T3 5.5 35t08 8 10to 8 4 251010 M5 (204 10 23.9)
2000028 39t04.9
@ 5.5 55t0 14 8 10t0 6 6 61016 M6 (34710 43.4)
ltol.4
pl,nl 2 2t03.5 14 14 to 12 2.5 25t04 M4 (8910 12.4)
R/L1, S/L2, T/L3 14 551022 6 8to03 10 5.5t025 M6 4106
U/T1, V/T2, W/T3 14 551022 6 8t03 10 5.5t025 M6 (35410 53.1)
2000042 8.8t010.8
@ 5.5 551022 8 10to3 10 61025 M8 (78.1 10 95.5)
ltol.4
pl,nl 2 2t03.5 14 14to 12 2.5 25t04 M4 (8910 12.4)
R/L1, S/L2, T/L3 14 14 t0 22 4 6t03 16 10 to 25 M6 4106
U/T1, V/T2, W/T3 14 14 t0 22 6t03 16 10 to 25 M6 (35410 53.1)
2000054 8.8t010.8
@ 8 8 to 22 6 8t03 10 10 to 25 M8 (78.1 10 95.5)
ltol.4
pl,nl 2 2t03.5 14 14to 12 2.5 25t04 M4 (8910 12.4)
R/L1, S/L2, T/L3 22 14 t0 22 4103 16 16 to 25 M6 4106
U/T1, V/T2, W/T3 22 14 t0 22 4103 16 16 to 25 M6 (35410 53.1)
2000068 8.8t010.8
@ 14 14 t0 22 6 6103 16 16 to 25 M8 (78.1 10 95.5)
ltol.4
pl,nl 2 2t03.5 14 14 to 12 2.5 25t04 M4 (8910 12.4)
R/L1, S/L2, T/L3 8 x 2P 8 to 22 x 2P 6 % 2P 6103 x 2P 25 16 to 25 M6 4106
U/T1, V/T2, W/T3 8 x 2P 8 to 22 x 2P 6% 2P 6103 x 2P 25 16 to 25 M6 (35410 53.1)
2000081 8.8t010.8
@ 14 14 to 22 6 6103 16 16 to 25 M8 (78.11095.5)
1tol.4
pl, nl 2 2103.5 14 14 to 12 25 25t04 M4 8910 12.4)
R/L1, S/L2, T/L3 38 8 to 60 x 2P 1 6to 1/0 X 2P 35 10 to 50 x 2P M8 $to 10
U/T1, V/T2, W/T3 38 8 to 60 x 2P 1 6to 1/0 X 2P 35 10 to 50 x 2P M8 (70.8 to 88.5)
2000104 8.8t010.8
@ 22 22 to 38 4 4101 25 10 to 35 M8 (78.11095.5)
121t02.0
pl, nl 2 2t03.5 14 14 to 12 25 25t04 M4 (10410 17.4)
R/L1, S/L2, T/L3 22 x 2P 14 to 60 x 2P 4% 2P 6to 1/0 X 2P 16 x 2P 10 to 50 x 2P M8 $to 10
U/T1, V/T2, W/T3 22 x 2P 14 to 60 x 2P 4x2P 6to 1/0 X 2P 16 x 2P 10 to 50 x 2P M8 (70.8 to 88.5)
2000130 8.8t010.8
@ 22 221038 4 4101 16 16 to 35 M8 (78.1 0 95.5)
121020
pl,nl 2 2t03.5 14 14 to 12 2.5 25t04 M4 (10410 17.4)
R/L1, S/L2, T/L3 22 x 2P 22 to 100 x 2P 3% 2P 410 4/0 x 2P 25 x 2P 16 to 95 x 2P M10 15 to 20
U/T1, V/T2, W/T3 22 x 2P 22 to 100 x 2P 3% 2P 410 4/0 x 2P 25 x 2P 16 to 95 x 2P M10 (130 to 173)
2000154 17.7 to 22.6
o 22 22 to 60 4 410 2/0 25 25 to 70 M10 (156 t0 200)
121t02.0
pl, nl 2 2t03.5 14 14 to 12 25 25t04 M4 (10410 17.4)
R/L1, S/L2, T/L3 38 x 2P 22 to 100 x 2P 1x2P 3 to 4/0 x 2P 35 2P 25 t0 95 x 2P M10 15 to 20
U/T1, V/T2, W/T3 38 x 2P 22 to 100 x 2P 1x2P 3 to 4/0 X 2P 35 x 2P 25 to 95 x 2P M10 (130 to 173)
2000192 17.7 to 22.6
o 22 22 to 60 3 410 2/0 25 25 to 70 M10 (156 t0 200)
121t02.0
pl, nl 2 2t03.5 14 14 to 12 25 25t04 M4 (10410 17.4)
R/L1, S/L2, T/L3 50 x 2P 38 to 100 x 2P 2/0 x 2P 1 to 4/0 x 2P 50 x 2P 35 t0 95 x 2P M10 15 to 20
U/T1, V/T2, W/T3 50 x 2P 38to 100 x 2P 2/0 x 2P 1 to 4/0 x 2P 50 x 2P 35 t0 95 x 2P M10 (130 to 173)
2000248 31.4t039.2
@ 22 22 to 100 3 410 4/0 35 251095 Mi2 (278 10 347)
121t02.0
pl,nl 2 2t03.5 14 14 to 12 25 25104 M4 (10410 17.4)

<1> Gauges listed here are for use in Japan.
<2> Gauges listed here are for use in the United States.
<3> Gauges listed here are for use in Europe and China.
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3.8 Main Circuit Wiring

B Three-Phase 400 V Class

Table 3.6 Wire Gauge and Torque Specifications (Three-Phase 400 V Class)

For Asia <71> For U.S.A. <2> For Europe and China <3> ) X
Model " " - s Tightening
ode Terminal Recomm. Applicable Recomm. Applicable Recomm. Applicable (i Torque
CIMR-UOI Gauge Gauge Gauge Gauge Gauge Gauge Size N'm (lb.in.)
mm? mm? AWG, kcmil | AWG, kemil mm? mm?
R/L1, S/L2, T/L3 2 2t08 14 14t08 2.5 2.5t0 10 M5 23t02.7
U/T1, V/T2, W/T3 2 2t08 14 14t08 2.5 251010 M5 (204 t0 23.9)
4000011 (@) 35 210 14 10 12106 2.5 2.5t0 16 M6 (32'3 :g 1'394)
1to 1.4
pl, nl 2 2t03.5 14 14to 12 2.5 2.5t04 M4 (8.9 10 12.4)
R/L1, S/L2, T/L3 2 2t08 12 14t08 2.5 2.5t0 10 M5 231t02.7
U/T1, V/T2, W/T3 2 2t08 12 14t08 2.5 251010 M5 (204 t0 23.9)
4000014 @) 3.5 2t0 14 10 12t0 6 25 25t0 16 M6 (32'3 :g 1'394)
1to 1.4
pl, nl 2 2t03.5 14 14to 12 2.5 25t04 M4 (8.9 10 12.4)
R/L1, S/L2, T/L3 35 2108 10 12t0 8 2.5 25t010 M5 231027
U/TI1, V/T2, W/T3 3.5 2t08 10 12t0 8 2.5 251010 M5 (204 t0 23.9)
4000021 (@) 35 210 14 10 12106 2.5 251016 M6 (32'3 :g 1'394)
1to 1.4
pl, nl 2 2t03.5 14 14to 12 2.5 25t04 M4 (8.9 10 12.4)
R/L1, S/L2, T/L3 55 3508 8 10to 8 4 25t0 10 M5 231027
U/T1, V/T2, W/T3 5.5 35t08 8 10to 8 4 251010 M5 (20.4 t0 23.9)
4000027 (@) 5.5 3.51t0 14 8 12106 4 41016 M6 (32'3 :g 1'394)
1to 1.4
pl, nl 2 2t03.5 14 14to 12 2.5 25t04 M4 (8.9 10 12.4)
R/L1, S/L2, T/L3 8 55t08 8 8 6 41010 M5 231027
U/T1, V/T2, W/T3 8 55t08 8 8 6 41010 M5 (20.4 t0 23.9)
4010034 @) 5.5 5.5t0 14 8 10t0 6 6 61016 M6 (32'3 :g 1'394)
1to 1.4
pl, nl 2 2t03.5 14 14to 12 2.5 25t04 M4 (8.9 10 12.4)
R/L1, S/L2, T/L3 14 8 to 22 8 8t03 10 61025 M6 4106
U/T1, V/T2, W/T3 14 8 to 22 8 8t03 10 61025 M6 (35410 53.1)
4000040 @ 55 551022 8 1003 10 61025 MS (78581‘:’01905'85)
1to 1.4
pl,nl 2 2t03.5 14 14to 12 2.5 25t04 M4 (8.9 10 12.4)
R/L1, S/L2, T/L3 14 14 to 22 6 8t03 10 10 to 25 M6 4106
U/T1, V/T2, W/T3 14 14 to 22 6 8103 10 10 to 25 M6 (35410 53.1)
4000052 @ 8 81022 6 8103 10 101025 MS (78581‘:’01905'85)
1to 1.4
pl,nl 2 2t03.5 14 14to 12 2.5 25t04 M4 (8.9 10 12.4)
R/L1, S/L2, T/L3 22 14 to 22 4 6103 16 10 to 25 M6 4106
U/T1, V/T2, W/T3 22 14 to 22 4 6t03 16 10 to 25 M6 (35410 53.1)
4010065 @ 14 141022 6 6103 16 161025 MS (78881‘:’01905'85)
1to 1.4
pl,nl 2 2t03.5 14 14to 12 2.5 25t04 M4 (8.9 10 12.4)
R/L1, S/L2, T/L3 22 22 3 4103 25 16 to 25 M6 4106
U/T1, V/T2, W/T3 22 22 3 4103 25 16 to 25 M6 (35410 53.1)
4000077 @ 14 141022 6 6103 16 161025 MS (78881‘:’01905'85)
1to 1.4
pl,nl 2 2t03.5 14 14to 12 2.5 25t04 M4 (8.9 10 12.4)
R/LI1, S/L2, T/L3 38 8 to 60 X 2P 1 8 to 1/0 x 2P 35 10 to 50 x 2P M8 81010
U/T1, V/T2, W/T3 38 8 to 60 x 2P 1 8 to 1/0 x 2P 35 10 to 50 x 2P M8 (70.8 to 88.5)
4000096 @ 2 21038 4 4101 25 10035 MS$ (78881‘;’01905'85)
pl,nl 2 2t03.5 14 141012 25 25104 M4 (1(1)?21 © f'704)
R/L1, S/L2, T/L3 22 x 2P 14 to 60 x 2P 4x2P 6to0 1/0 x 2P 16 x 2P 10 to 50 x 2P M8 81010
U/T1, V/T2, W/T3 22 x 2P 14 to 60 x 2P 4x2P 6to 1/0 x 2P 16 x 2P 10 to 50 x 2P M8 (70.8 to 88.5)
4000124 o) 2 21038 4 4101 16 16 to 35 M8 (788'81‘:’0 1905'85)
pl,nl 2 2t03.5 14 141012 25 25104 M4 (1(1)}21:2 f’704)
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3.8 Main Circuit Wiring

For Asia <7> For U.S.A. <2> For Europe and China <3> . )
Model : R . SEEy Tightening
CIMR-UDI Terminal Recomm. Applicable Recomm. Applicable Recomm. Applicable A Torque
- Gauge Gauge Gauge Gauge Gauge Gauge Size N‘m (lb.in.)
mm? mm? AWG, kcmil AWG, kcmil mm? mm?2
R/LI, S/L2, T/L3 22 x 2P 22 to 100 x 2P 3%2P 40 4/0 X 2P 25 % 2P 16 to 95 x 2P M10 15 to 20
U/T1, V/T2, W/T3 22 x 2P 22 to 100 x 2P 3x2P 410 4/0 x 2P 25 x 2P 16 to 95 x 2P M10 (130 to 173)
400156 @ 2 2210 60 4 40200 25 251070 M10 ('175'2 e %'06)
pl, nl 2 2t03.5 14 14to0 12 25 25t04 M4 (1(1)?2&2%704)
R/L1, S/L2, T/L3 30 x 2P 22 to 100 x 2P 2% 2P 3 to 4/0 X 2P 25 % 2P 25 t0 95 X 2P M10 15 to 20
U/T1, V/T2, W/T3 30 x 2P 22 to 100 x 2P 2% 2P 3 to 4/0 x 2P 25 x 2P 25 t0 95 x 2P M10 (130 to 173)
400180 @ 2 2210 60 3 40200 25 251070 M10 ('175'2 e %'06)
pl, nl 2 2t03.5 14 14to0 12 25 25t04 M4 (1(1)?2&2%704)
R/L1, S/L2, T/L3 38 x 2P 30 to 100 x 2P 1/0 x 2P 2 to 4/0 X 2P 35% 2P 25 t0 95 X 2P M10 15 to 20
U/T1, V/T2, W/T3 38 x 2P 30 to 100 x 2P 1/0 x 2P 2 to 4/0 x 2P 35x 2P 25 t0 95 x 2P M10 (130 to 173)
4000216 @ 22 22 t0 100 3 410 4/0 35 2510 95 M12 (32'7'2 :g 22'72)
pl, nl 2 2t03.5 14 14to0 12 25 25t04 M4 (1(1)?2&2%704)
R/L1, S/L2, T/L3 50 x 2P 38 to 100 x 2P 1/0 x 2P 1/0 to 4/0 x 2P 50 x 2P 35 to 95 x 2P M10 15 to 20
U/T1, V/T2, W/T3 50 x 2P 38 to 100 x 2P 1/0 x 2P 1/0 to 4/0 x 2P 50 x 2P 35 t0 95 x 2P M10 (130 to 173)
4000240 @ 38 300 100 2 210 4/0 50 35095 MI2 (32'7'2 o 23'72)
pl, nl 2 2t03.5 14 14to0 12 25 25t04 M4 (1(1)?2&2%704)
R/L1, S/L2, T/L3 80 x 2P 50 to 100 x 2P 3/0 x 2P 1/0 to 4/0 x 2P 70 x 2P 50 to 95 x 2P M10 15 to 20
U/T1, V/T2, W/T3 80 x 2P 50 to 100 x 2P 3/0 x 2P 1/0 to 4/0 x 2P 70 x 2P 50 to 95 x 2P M10 (130 to 173)
4000302 @ 38 3810150 1 1t 300 70 3510150 MI2 (32'7"; o ;9"72)
pl,nl 2 2t03.5 14 14 to 12 25 25t04 M4 (1(1)?%@%'704)
R/L1, S/L2, T/L3 100 x 2P 80 to 100 x 2P 4/0 x 2P 3/0 to 4/0 x 2P 95 x 2P 70 to 95 x 2P M10 15 to 20
U/T1, V/T2, W/T3 100 x 2P 80 to 100 x 2P 4/0 x 2P 3/0 to 4/0 x 2P 95 x 2P 70 to 95 x 2P M10 (130 to 173)
4000361 @ 60 60 to 150 10 1/0 to 300 95 7010 150 MI2 (3217'2 o ;9"72)
pl,nl 2 2t03.5 14 14 to 12 25 25t04 M4 (1(1)?2&2%704)
R/L1, S/L2, T/L3 125 x 2P 100 to 150 x 2P 300 x 2P 4/0 to 300 x 2P 95 x 2P 95 to 150 x 2P M12 25 10 35
U/TI1, V/T2, W/T3 125 x 2P 100 to 150 x 2P 300 x 2P 4/0 to 300 x 2P 95 x 2P 95 to 150 x 2P MI12 (217 to 304)
4000414 @ 60 60 t0 200 10 1/0 to 400 95 70 to 240 MI2 (3217'3 o ;9"72)
pl, nl 2 2103.5 14 14 to 12 25 25t04 M4 (1(1)?2&?,%704)
300 x 2P
R/L1, S/L2, T/L3 150 x 2P X ;(2)1 “2’1, 3/0 x 4P 2/0 to 120 x 2P . 5%5;029 MI2 (32'7';} :g ;9"72)
300 x 4P
300 x 2P
125 to 95 to 31.41039.2
00477 U/T1, V/T2, W/T3 150 x 2P 150 2P 3/0 x 4P 3(%0;31) 120 x 2P 150 % 2P Mi2 278 10 347)
@ 60 60 to 150 10 1/0 to0 300 120 95t0 150 MI2 (3217'2 o ;9"72)
pl, nl 2 2103.5 14 14 to 12 25 25t04 M4 (1(1)?21 :g f'704)
120 to
150 x 2P 3/0 to 150 x 2P 31.41039.2
R/L1,S/L2,T/L3 80 x 4P 60 10 150 x 4P 250 x 4P 300 x 4P 95 x 4P 20 to M12 (278 10 347)
150 x 4P
120 to
150 x 2P 3/0 to 150 x 2P 31410392
401059 U/T1,V/T2,W/T3 80 x 4P 60 10150 x 4P 250 x 4P 300 x 4P 95 x 4P 20 to M12 278 to 347)
150 x 4P
120 to 150
@ 60 60 to 150 200 2/0 t0 300 95 x 2P 95 to MI12 (3217;‘ o 33'72)
150 x 2P
plnl 2 21035 14 l4t0 12 25 25104 M4 121020

(10.4 to 17.4)
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3.8 Main Circuit Wiring

For Asia <7> For U.S.A. <2> For Europe and China <3> Tighteni
ightenin
Model Terminal Recomm. Applicable Recomm. Applicable Recomm. Applicable Screw %orque =
CIMR-UOI Gauge Gauge Gauge Gauge Gauge Gauge Size N-m (lb.in.)
mm?2 mm?2 AWG, kcmil AWG, kcmil mm? mm?
250 to 95 to 31.4t039.2
X, Y,Z 100 x 4P 80 to 150 x 4P 300 x 4P 300 x 4P 120 x 4P 150 x 4P M12 (278 t0 347)
5.4106.0
X1, Y1, Z1 38 38 to 60 1/0 1/0 to 2/0 35 35to0 50 M8 (47.8 10 53.0)
250 to 95 to 31.41t039.2
U/T1, V/T2, W/T3 100 x 4P 80 to 150 x 4P 300 x 4P 300 x 4P 120 x 4P 150 x 4P MI12 (278 1o 347)
100 to 150 95 to 31.41t039.2
400720 D 38 x 2P 38 to 150 x 2P 3/0 3/0 to 300 120 x 2P 150 x 2P MI12 (278 to 347)
1.2t0 2.0
rl, 21,tl 2 2t03.5 14 14to 12 2.5 25t04 M4 (104 to 17.4)
2.0to2.5
pl,nl 2 2to 14 14 14t0 6 2.5 25t0 16 M5 (174 1021.7)
1.2t0 2.0
p2,n2 2 2t03.5 14 14to0 12 2.5 25t04 M4 (10.4 to 17.4)
300 x 4P
100 to 120 to 31.4t039.2
X,Y,Z 150 x 4P 150 % 4P 4/0 x 8P 3(%0;%]) 150 x 4P 150 x 4P MI12 (278 t0 347)
5.4106.0
X1,Y1,Z1 38 38 to 60 1/0 1/0 to 2/0 35 35t0 50 M8 (47.8 10 53.0)
300 x 4P
100 to 120 to 31.41t039.2
U/T1, V/T2, W/T3 150 x 4P 150 x 4P 4/0 x 8P 30260;;]) 150 x 4P 150 x 4P MI12 (278 1o 347)
400900
60 to 120 to 31.4t039.2
D 60 x 2P 150 % 2P 4/0 4/0 to 300 150 x 2P 150 % 2P MI12 (278 to 347)
1.2t0 2.0
rl, 21,tl 2 2t03.5 14 14to0 12 2.5 25t04 M4 (10.4 to 17.4)
2.0to2.5
pl,nl 2 2to 14 14 14t0 6 2.5 2.5t0 16 M5 (17410 21.7)
1.2t0 2.0
p2,n2 2 2t03.5 14 14to 12 2.5 25t04 M4 (104 to 17.4)
4/0 to 31.4t039.2
XY, Z 150 x 4P 150 x 4P 4/0 x 8P 300 x 8P 150 x 4P 150 x 4P M12 (278 to 347)
54106.0
X1, YL, Zl1 38 38 to 60 1/0 1/0 to 2/0 35 35to0 50 M8 (47.8 10 53.0)
4/0 to 31.41t039.2
U/T1, V/T2, W/T3 150 x 4P 150 x 4P 4/0 x 8P 300 x 8P 150 x 4P 150 x 4P MI12 (278 1o 347)
60 to 31.41t039.2
400930 D 60 x 2P 150 % 2P 4/0 4/0 to 300 150 x 2P 150 x 2P M12 (278 1o 347)
1.2t02.0
rl, 21, tl 2 2t03.5 14 14to 12 2.5 25t04 M4 (104 10 17.4)
2.0t02.5
pl,nl 2 2to 14 14 14t06 2.5 25t016 M5 (174 1021.7)
1.2t0 2.0
p2, n2 2 2t03.5 14 14to0 12 2.5 25t04 M4 (10.4 t0 17.4)

<1> Gauges listed here are for use in Japan.
<2> Gauges listed here are for use in the United States.
<3> Gauges listed here are for use in Europe and China.
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3.8 Main Circuit Wiring

Harmonic Filter Module

Table 3.7 Harmonic Filter Module Wire Gauge and Torque Specifications for CIMR-UO410720 to 410930

For Asia <71> For U.S.A. <2> For Europe and China <3> : )

- = - s Tightening
Model Terminal Recomm. Applicable Recomm. Applicable Recomm. Applicable (e Torque

Gauge Gauge Gauge Gauge Gauge Gauge Size N-m (Ib.in.)

mm?2 mm? AWG, kcmil AWG, kcmil mm?2 mm?2

80 to 250 to 95 to 31.4t039.2

R/L1, S/L2, T/L3 100 x 4P 150 % 4P 300 x 4P 300 x 4P 120 x 4P 150 x 4P M12 (278 10 347)

80 to 250 to 95 to 314t039.2

XYz 100> 4P 150 x 4P 3004p 300 x 4P 120>4p 150 x 4P Mi2 (278 10 347)

X1,Y1,Z1 38 3810 60 10 1/0 10 2/0 35 3510 50 M8 (43'2 o 2'300)

EUI7Issa.0 100 to 150 95 t 31‘4t 39'2
0 (o) 4 to .

38 x 2P 38 10 150 x 2P 3/0 3/0 to 300 120 x 2P 150 x 2P M12 (278 t0 347)
1.2t02.0

rl, 21,tl 2 2t03.5 14 14to0 12 2.5 25t04 M4 (10.4 to 17.4)
1.2t02.0

p2,n2 2 2t03.5 14 14 to0 12 2.5 25t04 M4 (104 to 17.4)

300 x 4P
100 to 120 to 31.4t039.2
R/L1, S/L2, T/L3 150 x 4P 150 x 4P 4/0 x 8P 3(%0;(;1) 150 x 4P 150 x 4P M12 (278 to 347)
300 x 4P

100 to 120 to 31.4t039.2

XY, Z 150 x 4P 150 x 4P 4/0 x 8P 302(;0;(;“) 150 x 4P 150 x 4P M12 (278 10 347)
541t06.0

EUJ7118400.00 X1, Y1, Z1 38 38 to 60 1/0 1/0 to 2/0 35 35050 M8 (47810 33.0)

60 to 120 to 31.4t039.2

D 60 x 2P 150 x 2P 4/0 4/0 to 300 150 x 2P 150 % 2P MI12 (278 10 347)
1.2t02.0

rl, 41, t1 2 2t03.5 14 141012 2.5 25t04 M4 (104 to 17.4)
1.2t02.0

p2,n2 2 2t03.5 14 14t0 12 2.5 2.5t04 M4 (104 to 17.4)

4/0 to 31.4t039.2

R/L1, S/L2, T/L3 150 x 4P 150 x 4P 4/0 x 8P 300 x 8P 150 x 4P 150 x 4P M12 (278 to 347)

4/0 to 31.4t039.2

XY, Z 150 x 4P 150 x 4P 4/0 x 8P 300 x 8P 150 x 4P 150 x 4P M12 (278 10 347)
541t06.0

X1,Y1,Z1 38 38 to 60 1/0 1/0 to 2/0 35 35t0 50 M8 (478 t0 53.0)

EUi71ss0.0 60 t 314t039.2
() 410 .

D 60 x 2P 150 % 2P 4/0 4/0 to 300 150 x 2P 150 x 2P MI12 (278 10 347)
1.2t02.0

rl, 21,tl 2 2t03.5 14 14t0 12 2.5 2.5t04 M4 (104 t0 17.4)
1.2t02.0

p2,n2 2 2t03.5 14 14t0 12 2.5 25t04 M4 (104 to 17.4)

<1> Gauges listed here are for use in Japan.
<2> Gauges listed here are for use in the United States.
<3> Gauges listed here are for use in Europe and China.

4 Main Circuit Terminal 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. Failure to comply could result in
damage to the drive, phase-advancing capacitors, LC/RC noise filters or ground fault circuit interrupters.

B Cable Length Between Drive and Motor

Voltage drop along the motor cable may cause reduced motor torque when the wiring between the drive and the motor is
too long, especially at low frequency output. This can also be a problem when motors are connected in parallel with a
fairly long motor cable. 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 Table 3.8. 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 215.
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3.8 Main Circuit Wiring

Table 3.8 Cable Length Between Drive and Motor

Cable Length 50 m or less Greater than 50 m

Carrier Frequency 10 kHz or less 4 kHz or less

Note: 1. When setting carrier frequency for drives running multiple motors, calculate cable length as the total wiring distance to all connected
motors.
2. The maximum cable length is 100 m when using OLV/PM (A1-02 = 5) or AOLV/PM (A1-02 = 6).

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 3.30 when using multiple drives or when using multiple models CIMR-UO400720 to 4000930 that are
connected with harmonic filter module. Do not loop the ground wire.

Figure 3.30 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.

Wire the main circuit terminals after the terminal board has been properly grounded.

Models 2000028 to 2000081 and 4000011 to 4000077 have a cover placed over terminals pl and nl prior to shipment to
help prevent miswiring. Use wire cutters to cut away covers as needed for terminals.

/\/
L5

N AN

A - Protective Covert for Terminal p1 and n1 B — Main Circuit Protective Cover

Figure 3.31 Protecting Cover to Prevent Miswiring
B Main Circuit Connection Diagram

Refer to Main Circuit Connection Diagram on page 71 when wiring terminals on the main power circuit of the drive.
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3.9 Control Circuit Wiring

3.9 Control Circuit Wiring

4 Control Circuit Connection Diagram

Refer to Standard Connection Diagram on page 66 when wiring terminals on the drive’s control circuit.

& Control Circuit Terminal Block Functions

Drive parameters determine which functions apply to the multi-function digital inputs (S1 to S8), multi-function digital
outputs (M1 to M6), multi-function analog inputs (A1 to A3), and multi-function analog monitor outputs (FM, AM). The
default setting is listed next to each terminal in Figure 3.1 and Figure 3.2.

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.

WARNING! Sudden Movement Hazard. 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 133. Failure to comply may result in death or serious injury.

B Input Terminals

Table 3.9 lists the input terminals on the drive. Text in parenthesis indicates the default setting for each multi-function

input.

Table 3.9 Control Circuit Input Terminals

Type No. Terminal Name (Function) Function (Signal Level) Default Setting Page
S1 Multi-function input 1 (Closed: Forward run, Open: Stop)
S2 Multi-function input 2 (Closed: Reverse run, Open: Stop)
S3 Multi-function input 3 (External fault, N.O.) Photocoupler
S4 Multi-function input 4 (Fault reset) 24 Vdc, 8 mA )
- — - Set the wire jumper between SC and SN or SC and SP for selection of
S5 Multi-function input 5 (Multi-step speed reference 1) sinking/sourcing mode and power supply. Refer to Sinking/Sourcing | 482
. . L. S6 Multi-function input 6 (Multi-step speed reference 2) Mode for Digital Inputs on page 98.
Multi-Function Digital Inputs
S7 Multi-function input 7 (Jog reference)
S8 Multi-function input 8 (Baseblock command (N.O.))
SC Multi-function input common Multi-function input common
SP Digital input power supply +24 Vdc 24 Vdc power supply for digital inputs, 150 mA max (only when not
using digital input option DI-A3) 98
SN Digital input power supply 0 V NOTICE: Do not jumper or short terminals SP and SN. Failure
to comply will damage the drive.
H1 Safe Disable input 1 24 Vdc, 8 mA
One or both open: Output disabled
Both closed: Normal operation
Internal impedance: 3.3 kQ
Off time of at least 1 ms
Safe Disable Inputs H2 Safe Disable input 2 Disconnect the wire jumpers shorting terminals H1, H2, and HC to 604
use the Safe Disable inputs. Set the S3 jumper to select between
sinking, sourcing mode, and the power supply as explained in
Sinking/Sourcing Mode Selection for Safe Disable Inputs on
page 99.
HC Safe Disable function common Safe disable function common
Input frequency range: 0 to 32 kHz
. . . Signal Duty Cycle: 30 to 70% 169
RP Multi-function pulse train input (Frequency reference) High level: 3.5 to 13.2 Ve, low level: 0.0 to 0.8 Vdc 281
Input impedance: 3 kQ
+V Power supply for analog inputs 10.5 Vdc (max allowable current 20 mA) 168
-V Power supply for analog inputs -10.5 Vdc (max allowable current 20 mA) -
Al Multi-function analog input 1 (Frequency reference bias) | -10 to 10 Vdc, 0 to 10 Vdc (input impedance: 20 kQ) ;gﬁ
Analog Inputs / Pulse Train Input - -
-10to 10 Vdc, 0 to 10 Vdc (input impedance: 20 kQ) 168
A2 Multi-function analog input 2 (Frequency reference bias) | 4 to 20 mA, 0 to 20 mA (input impedance: 250 Q) 168
Voltage or current input must be selected by DIP switch S1 and H3-09| 275
. . . i -10 to 10 Vdc, 0 to 10 Vdc (input impedance: 20 kQ)
A3 Multi-function analog input 3 (auxiliary frequency Use DIP switch S4 on the terminal board to select between analog and | 168
reference) / PTC Input .
PTC input.
AC Frequency reference common ov 168
E (G) | Ground for shielded lines and option cards - -
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B Output Terminals

Table 3.10 lists the output terminals on the drive. Text in parenthesis indicates the default setting for each multi-function

output.
Table 3.10 Control Circuit Output Terminals
Type No. Terminal Name (Function) Function (Signal Level) Default Setting Page
MA N.O. output (Fault)
30 Vdc, 10 mA to 1 A; 250 Vac, I0mA to 1 A
Fault Relay Output MB | N.C. output (Fault) Minimum load: 5 Vdc, 10 mA 86
MC Fault output common
MI S .
Multi-function digital output (During run)
M2
. : o M3 . . .. 30 Vdc, 10 mA to 1 A; 250 Vac, l0mA to 1 A
Multi-Function Digital Output <7> A Multi-function digital output (Zero Speed) Minimum load: 5 Vde, 10 mA 264
M5 . o
P Multi-function digital output (Speed Agree 1)
M
MP Pulse train output (Output frequency) 32 kHz (max) 493
FM Analog monitor output 1 (Output frequency) -10to +10 Vdc, 0 to +10 Vdc, or 4-20 mA
Monitor Output A Us]ejumper S5 on the tenn}nal :Joard to select between 279
AM | Analog monitor output 2 (Output current) voltage or current output signals.
Resolution: 1/1000
AC Monitor common ov -
DM+ | Safety monitor output Outputs status of Safe Disable function. Closed when
both Safe Disable channels are closed. Up to +48 Vdc
Safety Monitor Output . 50 mA. Slide the switch S6 to select N.C. or N.O. as 606
DM- | Safety monitor output the state of the DM+ and DM- terminals for EDM
output as explained on 604 page.

<1> Refrain from assigning functions to digital relay outputs that involve frequent switching, as doing so may shorten relay performance life.

Switching life is estimated at 200,000 times (assumes 1 A, resistive load).

B Serial Communication Terminals

Table 3.11 Control Circuit Terminals: Serial Communications

Type No. Signal Name Function (Signal Level)
R+ Communications input (+)
MEMOBUS/Modbus R- Communications input (-) MEMOBUS/Modbus communication: Use a RS-485 or I\R/ISE_;\‘/f(Z)ggétf/Isodbus communication protocol
Communication S+ Communications output (+) RS-422 cable to connect the drive. 115.2 Kbps (max.)
<> S- Communications output (-)
1G Shield ground ov

<1> Enable the termination resistor in the last drive in a MEMOBUS/Modbus network by setting DIP switch S2 to the ON position. For more

information on the termination resistor, see Control I/0 Connections on page 97.
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3.9 Control Circuit Wiring

4 Terminal Configuration

The control circuit terminals should be arranged as shown in Figure 3.32.

H1 H2 DM+DM- IG R+ R- S+ S-|

M3 M6 M4

®

A - Terminal Block (TB 2)
B — Terminal Block (TB 5)
C — Terminal Block (TB 1)

B Wire Size

Select appropriate wire type and gauges from 7able 3.12. For simpler and more reliable wiring, use crimp ferrules on the
wire ends. Refer to Ferrule-Type Wire Terminals on page 93 for ferrule terminal types and sizes.

D - Terminal Block (TB 3)
E - Terminal Block (TB 4)

Table 3.12 Wire Gauges

Figure 3.32 Control Circuit Terminal Arrangement

Bare Wire Terminal

Ferrule-Type Terminal

Tightening
Terminal i Screw Torque :
Block Terminal Size Ngn Re(‘.‘:ir;n;(iezn:ed Applicable wire size Retmrpen;?zneded Applicable wire size Wire Type
(Ib.in.) mm? (AWG) it mmZ (AWG) LB EE)
S1-S8, SC, SP, SN, RP,
+V,-V, A1, A2, A3, AC,
MI-M6, MA, MB, MC, 0.75 Stranded wire:
TB1, TB2, MP, AM, FM, AC, S+, B B (18) 02t0 1.0 (24 to 17) 0.5 0.2510 0.5
TB3, TB4 S-, R+, R-, IG, HC, HI, Solid wire: (20) (24 to 20) . )
H2, DM+, DM- 0.2t0 1.5 (24 to0 16) Shielded line, etc.
1.0
E (G) (16)
0.5t01.0 1.25 0.5t02
el EG) M3.5 (44108.9) (12) 20to 14) - -
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B Ferrule-Type Wire Terminals

Yaskawa recommends using CRIMPFOX 6, a crimping tool manufactured by PHOENIX CONTACT, to prepare wire
ends with insulated sleeves before connecting to the drive. Refer to Table 3.13 for dimensions.

Table 3.13 Ferrule Terminal Types and Sizes

d2

Figure 3.33 Ferrule Dimensions

Size mm2 (AWG) Type L (mm) d1 (mm) d2 (mm) Manufacturer
0.25 (24) Al 0.25-8YE 12.5 0.8 2.0
0.34 (22) Al 0.34-8TQ 12.5 0.8 2.0 PHOENIX CONTACT
0.5 20) QII %Ssz\gg 14 11 25

4 Wiring the Control Circuit Terminal
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 and other high-power lines. Improper wiring practices could result in
drive malfunction due to electrical interference.

The main circuit terminals vary by the drive models.

*CIMR-UO200028 to 200248, 400011 to 400414: R/L1, S/L2, T/L3, U/T1, /T2, W/T3, p1, n1

*CIMR-UO400477 to 4000930: X, Y, Z, X1, Y1, Z1, r1/011, <1/021, t1/¢31, U/T1, V/T2, W/T3, p1, n1, p2, n2

NOTICE: Separate wiring for output terminals MA, MB, MC, M1, and M2 to M6 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.

Wire the control circuit only after terminals have been properly grounded and main circuit wiring is complete. Refer to
Figure 3.34 and Figure 3.35 for details. Prepare the ends of the control circuit wiring as shown in Figure 3.36. Refer to
Wire Size on page 92.

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.
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Connect control wires as shown in Figure 3.34 and Figure 3.35.

Push wire end into
terminal

Control Wires

Figure 3.34 Terminal Board Wiring Guide

To disconnect control wires from the terminals use the procedure described in Figure 3.35. Grasp the wire where it
enters the terminal with a pair of pliers, then use a straight-edge screw driver to release the terminal and pull the wire out.
If it fits tightly, e.g. if ferrules are used, turn the wire for about 45° and then pull it gently out. Use this procedure to
remove the wire jumper between terminals HC, H1 and H2 that is preinstalled at shipping.

Push down to open
\the terminal
Turn the wire 45°

and pull it out of
the terminal.

~

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

Control Wires Terminal Board

Figure 3.35 Removing Wires from the Terminal Board

When setting the frequency by analog reference from an external potentiometer, use shielded twisted-pair wires
(preparing wire ends as shown in Figure 3.36 and connect the shield to the ground terminal (E [G]) of the drive.

A - Drive side D —Shield sheath (insulate with tape)
B —Insulation E —Shield
C - Control device side

Figure 3.36 Preparing the Ends of Shielded Cables
NOTICE: The analog signal wiring 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.
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¢ Module Communications Connector

A connector to connect models CIMR-U400720 to 4000930 and the harmonic filter module is called module
connector (CN500).

Be sure to connect the harmonic filter module before turning on or operating the models CIMR-UO400720 to 4000930.

B Module Communications Connector Functions
Table 3.14 Module Communications Connector (CN500) Functions

No. Name Function Page

CN500 Module Communications Connector| Connector to communicate information for turning on or operating the models CIMR-UO400720 to 4030930. 69

B Module Communications Connector Location
CIMR-UO400720 to 4010930

n Electrical Installation
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3.9 Control Circuit Wiring

B Cable Specifications

Use a cable packaged with the harmonic filter module to connect with connector CN500.

Table 3.15 Module Communications Connector (CN500) Cable Specifications

Cable Length

Cable Connector Exterior

Dimensions

Approximately 5 m

Half pitch I/O connector (1.27 mm)

)

B Precautions when Wiring Module Communications Connector

After inserting the connector, pull the cable gently, and make sure that the connector is securely inserted.
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3.10 Control I/0 Connections

€ Switches and Jumpers on the Terminal Board

The terminal board is equipped with several switches used to adapt the drive I/Os to the external control signals.
Figure 3.39 shows the location of these switches.

<1> Available slide switch S6 is models ETC742620 and ETC742621.

N.O.

N.C. I

ETC742620

YASKAWA ELECTRIC SIEP C710636 03D YASKAWA U1000 Technical Manual

Slide Switch S6
Terminal DM+,DM-

=R

N.C.

Jumper S3
Terminal H1/H2
Sink/Source Sel.

DIP Switch S2
RS-422/485

Termination Resistor
off On

o a1 &

>

N.C./N.O. Selection <1>
N.O.

e

9

AL

Q

( opswichst )

DIP Switch S1
Terminal A2 Signal
Selection

J

umper S5
Terminal AM/FM Signal
Selection

B>

oo

FM AM

‘ DIP Switch S4
Terminal A3 Analog/
h PTC Input Sel.

il > [

PTC

il

-

Al

. d

Figure 3.39 Locations of Jumpers and Switches on the Terminal Board

N.O.

=N

N.C.
ETC742621
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4 Sinking/Sourcing Mode for Digital Inputs

Use the wire jumper between terminals SC and SP or SC and SN to select between Sink mode, Source mode or external
power supply for the digital inputs S1 to S8 as shown in Table 3.16 (Default: Sink mode, internal power supply).

Note: Never short terminals SP and SN as doing so will damage the drive.

Table 3.16 Digital Input Sink / Source / External Power Supply Selection

Drive Internal Power Supply (Terminal SN and SP) External 24 Vdc Power Supply

B |
B |

. S7

~ |
-~ |

C‘ SN

:‘ sC
— | 24 Vdc
External C: SP ﬂ
24 Vdc T

Sinking Mode (NPN)

|
|

— |
Sourcing Mode (PNP) }/—C |

! 24 vdo External ‘
' SP ' SP
‘ M } }7 24 Vdc Q_Kli‘ }7
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3.10 Control I/0 Connections

4 Sinking/Sourcing Mode Selection for Safe Disable Inputs

Use jumper S3 on the terminal board to select between Sink mode, Source mode or external power supply for the Safe
Disable inputs H1 and H2 as shown in 7able 3.16 (Default: Source mode, internal power supply.) Refer to Switches and

Jumpers on the Terminal Board on page 97 for locating jumper S3.

Table 3.17 Safe Disable Input Sink / Source / External Power Supply Selection

Drive Internal Power Supply External 24 Vdc Power Supply

Jumper S3

! 24 Vde
—» |HC
oo

External ‘ Q Q

Jumper S3

| 24Vde | |
Sinking Mode #Z%S R :‘ L o #Z%S . ;
- Q‘ H1 1 -
- B ‘ - i
= ' H2 i
L —Q 1 L
Jumper S3 Jumper S3
1 , 24 Vdc
<+ HC
External ‘ Q Q
| 24Vdc | L
Sourcing Mode #Z%S . : ¢ \ Lo ! #Z%S N :
= HA =
- —0 -

Bl | L o B

4 Terminal DM+ and DM- Output Signal Selection

Slide the switch S6 to select N.C. or N.O. as the state of the DM+ and DM- terminals for EDM output. The switch is
initially set to N.C.
Table 3.18 EDM Switch Settings

S6 Position Description
N.O. Normal Open
N.C. Normal Close (default setting)

Note: Refer to Safe Disable Input Function on page 604 for details on EDM.
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3.10 Control I/0 Connections

4 Using the Pulse Train Output

The pulse train output terminal MP can either supply power but can also be used with external power supply. Peripheral
devices should be connected in accordance with the specifications listed below. Failure to do so can cause unexpected

drive operation, and can damage the drive or connected circuits.
B Using Power from the Pulse Output Terminal (Source Mode)

The high voltage level of the pulse output terminal depends on the load impedance.

Load Impedance R, (kQ) Output Voltage V\s (V) (insulated)
1.5kQ 5V
4 kQ 8V
10 kQ 10V

Note: The load resistance needed in order to get a certain high level voltage Vyp can be calculated by: R =Vy,* 2/(12-V,,)
Load Impedance

MP i /

Ve R

L

Figure 3.40 Pulse Output Connection Using Internal Voltage Supply

B Using External Power Supply (Sink Mode)

The high voltage level of the pulse output signal depends on the external voltage applied. The voltage must be between
12 and 15 Vdc. The load resistance must be adjusted so that the current is lower than 16 mA.

Load Impedance (k<)

External Power Supply (V)
1.0 kQ or higher

12 to 15 Vdc £10%

External Power Supply

Load Impedance

MP
<— Sink Current

AC

Figure 3.41 Pulse Output Connection Using External Voltage Supply
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3.10 Control I/0 Connections

4 Terminal A2 Input Signal Selection

Terminal A2 can be used to input either a voltage or a current signal. Select the signal type using switch S1 as explained
in Table 3.19. Set parameter H3-09 accordingly as shown in 7able 3.20. Refer to Switches and Jumpers on the Terminal
Board on page 97 for locating switch S1.

Note: Ifterminals Al and A2 are both set for frequency bias (H3-02 = 0 and H3-10 = 0), both input values will be combined to create
the frequency reference.

Table 3.19 DIP Switch S1 Settings

Setting Description
V (left position) Voltage input (-10 to +10 V)
I (right position) (default) Current input (4 to 20 mA or 0 to 20 mA): default setting

Table 3.20 Parameter H3-09 Details

No. Parameter Name Description ?étrt"gg g::ﬁ:lgt
Selects the signal level for terminal A2.
0:0to 10 Vdc
H3-09 Terminal A2 signal level selection 1:-10to 10 Vdc Oto3 2
2:4t020 mA
3:0to 20 mA

4 Terminal A3 Analog/PTC Input Selection

Terminal A3 can be configured either as multi-function analog input or as PTC input for motor thermal overload
protection. Use switch S4 to select the input function as described in Table 3.21. Refer to Switches and Jumpers on the
Terminal Board on page 97 for locating switch S4.

Table 3.21 DIP Switch S4 Settings

Setting Description
Al (lower position) (default) Analog input for the function selected in parameter H3-06
PTC (upper position) PTC input. Parameter H3-06 must be set to E (PTC input)

¢ Terminal AM/FM Signal Selection

The signal type for terminals AM and FM can be set to either voltage or current output using jumper S5 on the terminal
board as explained in 7Table 3.22. When changing the setting of jumper S5, parameters H4-07 and H4-08 must be set
accordingly. The default selection is voltage output for both terminals. Refer to Switches and Jumpers on the Terminal
Board on page 97 for locating jumper S5.

Table 3.22 Jumper S5 Settings

n Electrical Installation

Voltage Output Current Output
Terminal AM
Terminal FM
Table 3.23 Parameter H4-07, H4-08 Details
o Setting Default
No. Parameter Name Description Range Setting
H4-07 Terminal AM signal level selection 0: 0to 10 Vdc
K Rk ] 1:-10 to 10 Vdc 0to2 0
H4-08 Terminal FM signal level selection 2: 410 20 mA
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3.11 Connect to a PC

3.11 Connectto a PC

This drive is equipped with a USB port (type-B).

The drive can connect to the USB port of a PC using a USB 2.0, AB type cable (sold separately). DriveWizard Plus can
then be used to monitor drive performance and manage parameter settings. Contact Yaskawa or a Yaskawa representative
for more information on DriveWizard Plus.

USB Cable
(Type-AB)

- e (<[] —)p

(Type-B) (Type-A)

l
O

Figure 3.42 Connecting to a PC (USB)

(fe
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3.12 MEMOBUS/Modbus Termination

3.12 MEMOBUS/Modbus Termination

This drive is equipped with a built in termination resistor for the RS-422/RS-485 communication port. DIP switch S2
enables or disabled the termination resistor as shown in Table 3.24. The OFF position is the default. The termination
resistor should be placed to the ON position when the drive is the last in a series of slave drives. Refer to Switches and
Jumpers on the Terminal Board on page 97 for locating switch S2.

Table 3.24 MEMOBUS/Modbus Switch Settings

S2 Position Description
ON Internal termination resistor ON
OFF Internal termination resistor OFF (default setting)

Note: Refer to MEMOBUS/Modbus Communications on page 541 for details on MEMOBUS/Modbus.
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3.13 Enable the Internal EMC Filter

3.13 Enable the Internal EMC Filter

¢ Internal EMC Filter

An EMC filter module is built in model CIMR-UOOEOOOO/UOOWOOON. The EMC filter module can be
switched between enabled (ON) or disabled (OFF). Change the placement of the EMC filter screw when switching the
EMC filter between enabled (ON) or disabled (OFF).

Note: Models CIMR-UO400477 to 4000930 are not available. Be sure to use a stand-alone EMC filter for
models CIMR-UO400477 to 4000930.

DANGER! Electrical Shock Hazard. Do not touch SW screw while power is applied to the drive. Failure to comply will result in death or
serious injury.

WARNING! Electrical Shock Hazard. Connect the ground cable correctly. Failure to comply may result in death or serious injury.

NOTICE: When disabling the internal EMC filter, move the screws from ON to OFF and then tighten to the specified torque.
Completely removing the screws or tightening the screws to an incorrect torque may cause drive failure.

NOTICE: Prevent Drive Damage. Install the two EMC filter screws in the same position (ON and ON, or OFF and OFF). Failure to
comply may result in serious damage to the drive.

NOTICE: Prevent Drive Damage. Install the EMC filter screw in the OFF position. Installing the EMC filter screw disables the internal
EMC filter if the network is grounded as follows. Failure to comply may result in serious damage to the drive.

* Floating network

* High impedance grounded network

* Asymmetrically grounded network

Note: 1. Models CIMR-UO400477 to 4000930 are not available. Be sure to use a stand-alone EMC filter for models CIMR-U400477 to
400930.
2. Models CIMR-UO2E0248, 2W0248, 4E0216, 4E0240, 4W0216, 4W0240 have two EMC filter screws.
3. For floating, impedance grounded, or asymmetrically grounded networks, disconnect the internal EMC filter by moving the SW
screw to the OFF position.

Use size M4 internal EMC filter screws with 1.0 to 1.3 N-m tightening torque.

B Asymmetrical Grounded Network

Table 3.25 shows asymmetrical grounded networks. Asymmetrical networks require first moving the SW screw to
disconnect the internal ground connection. (Drives are shipped with SW screw installed at the OFF position.)

Table 3.25 Asymmetrical Grounded Network

L1
Grounded at the corner of the delta
L3 L2
L1
Grounded at the middle of the side
L3 1 L2
L1
Single-phase, grounded at the end point
N
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3.13 Enable the Internal EMC Filter

Three-phase variable transformer without solidly grounded
neutral

L1

-~ L1

L2

2

L3

3

If EMC is a concern and the network is grounded symmetrically, install the SW screw to the ON position. Installing the
SW screw enables the internal EMC filter (Drives are shipped with SW screw installed at the OFF position).

L3

L1

L2

Figure 3.43 Symmetrical Grounded Network

B EMC Filter Switch Location

W >

A —SW (ON)

B — Screw (OFF)

Figure 3.44 EMC Filter Switch Location (2E0028, 2W0028, 4E0011 to 4E0034, 4W0011 to 4W0034)

A —SW (ON)
Figure 3.45 EMC Filter Switch Location (2E0042, 2E0054, 2W0042, 2W0054, 4E0040 to 4E0077, 4W0040 to 4W0077)
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3.13 Enable the Internal EMC Filter

*\AJM\“H
A - SW (ON) B - Screw (OFF)
Figure 3.46 EMC Filter Switch Location (2E0104, 2E0130, 2W0104, 2W0130, 4E0096, 4E0124, 4W0096, 4W0124)

\

o

A —SW (ON) B — Screw (OFF)
Figure 3.47 EMC Filter Switch Location (2E0154, 2E0192, 2W0154, 2W0192, 4E0156, 4E0180, 4W0156, 4W0180)
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3.13 Enable the Internal EMC Filter

A - SW (ON) B - Screw (OFF)
Figure 3.48 EMC Filter Switch Location (2E0248, 2W0248, 4E0216, 4E0240, 4W0216, 4W0240)

- ®:) 4
= | @@
o ® ]
(A il
® ©
B
A
C

A — SW (ON) C - Terminals p1 and n1
B — Screw (OFF)

Figure 3.49 EMC Filter Switch Location (4E0302 to 4E0414, 4W0302 to 4W0414)
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3.14 24V Control Power Supply Unit Wiring

3.14 24 V Control Power Supply Unit Wiring

4 24V Control Power Supply Unit

The 24 V Control Power Supply Unit maintains drive control circuit power in the event of a main power outage. As long
as the control circuit has power, network communications and I/O data remain operational. The unit provides external
power to the control circuit only, and does not provide power to the main circuit of the drive.

It is possible to read fault and parameter data in the drive via the operator or network communications when the drive
switches to the unit as a back-up power supply.

Note: Parameter settings cannot be changed without drive main circuit power regardless of whether the control circuit has enough
power to operate.Parameter settings cannot be changed without drive main circuit power regardless of whether the control circuit
has enough power to operate.

B 24V Control Power Supply Unit Location

s [ = [
Power Supply 7@
Terminal Block T
TB1

Figure 3.50 24 V Control Power Supply Unit Location
(Models 2P0028 2W0028, 4P0011 to 4P0034, and 4W0011 to 4W0034)

—1 \\\//

HARGEI B\

Power Supply
Terminal Block
TB1

Figure 3.51 24 V Control Power Supply Unit Location
(Models 2P0042 to 2P0081 2W0042 to 2W0081, 4P0040 to 4P0077, and 4W0040 to 4W0077)
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3.14 24V Control Power Supply Unit Wiring

— T \ /

Power Supply
Terminal Block
TB1

mmage 0 —
4o IFE

e

Figure 3.52 24 V Control Power Supply Unit Location

(Models 2P0104, 2W0104 2P0130, 2W0130, 4P0096, 4W0096, 4P0124, and 4W0124)

o

e 0 —

Power Supply —!
Terminal Block
TB1

e S [

T N /
® o]

Figure 3.53 24 V Control Power Supply Unit Location

(Models 2P0154, 2W0154 2P0192, 2W0192, 4P0156, 4W0156, 4P0180, and 4W0180)

Power Supply —|
Terminal Block
TB1

I8 DDN /
@ =17

/\/

Figure 3.54 24 V Control Power Supply Unit Location

(Models 2P0248, 2W0248, 4P0216, 4W0216, 4P0240, and 4W0240)

g 0 =
Power Supply \ /
(41T

Terminal Block
TB1

e

s O [

Power Supply
Terminal Block
TB1

-

Figure 3.55 24 V Control Power Supply Unit Location
(Models 4P0302 to 4P0414 and 4W0302 to 4W0414)

Figure 3.56 24 V Control Power Supply Unit Location
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3.14 24V Control Power Supply Unit Wiring

¢ Power Supply Terminal Block TB1 Wiring
B Power Supply Terminal Block TB1 Wiring Procedure

1. Select an external power supply.
When the 24 V Control Power Supply Unit is first switched on, two times the normal current will flow through the
unit for approximately 0.5 seconds. The unit requires at least 3 A to function properly.

WARNING! Electrical Shock Hazard. Use a battery or a double-reinforced UL Class 2 power supply to provide power to the 24 V
Control Power Supply Unit. Using a different type of power supply may result in death or serious injury by electrical shock or fire.

NOTICE: Do not install multiple 24 VV Control Power Supply Unit. Failure could cause erroneous operation or damage the drive.

2. Use a flat-blade screwdriver to loosen the screws on the terminal block TB1, connect wiring to the 24, 0, and FE
terminals as shown in Figure 3.57, then tighten the terminal screws to hold wiring in place.
Refer to Table 3.30 to confirm that the proper tightening torque is applied to each terminal. Take particular
precaution to ensure that each wire is properly connected and wire insulation is not accidentally pinched into
electrical terminals.

NOTICE: Be sure to properly connect an external 24 \V/dc power source to the terminal block TB1. Refer to Table 3.30 for details.
Improper wiring practices could damage the 24 V' Control Power Supply Unit due to incorrect terminal connections.

Preparing wire ends: Screwdriver blade size \%\7
Pull back the shielding and lightly
twist the end with fingers, keeping Q D )
the ends from fraying.
Blade depth of D) (& ::‘

**************** O =D

I+ about 5.5 mm (7/32") 0.4 mm or less O
When not using Blade width of
crimped insulated 2.5 mm or less

sleeves

Figure 3.57 Wire the Option Plug
WARNING! Fire Hazard. Tighten terminal screws to the specified tightening torque. Loose electrical connections could result in death
or serious injury by fire due to overheating. Tightening screws beyond the specified tightening torque may cause erroneous operation,
damage the terminal block, or cause a fire.

NOTICE: Heat shrink tubing or electrical tape may be required to ensure that cable shielding does not contact other wiring. Insufficient
insulation may cause a short circuit and damage the drive.

B Tools Required for Installation

A straight-edge screwdriver (blade depth: 0.4 mm, width: 2.5 mm) is required to install the unit and wire the option
terminal block.

Note: Tools required to prepare option cables for wiring are not listed in this manual.

B Power Supply Terminal Block TB1 Functions

[

Figure 3.58 Power Supply Terminal Block TB1
Table 3.26 Power Supply Terminal Block TB1 Functions

Terminal Function
24 +24 Vdc Input
0 ov
FE Ground
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3.14 24V Control Power Supply Unit Wiring

B Wire Gauges and Tightening Torques
Table 3.27 Wire Gauges and Tightening Torques

Tightening Bare Cable Crimp Terminals
Terminal Screw Torque N - Wire T
Number Size N-m Recomm. Gauges Applicable Gauges Recomm. Gauges Applicable Gauges ire lype
(in-Ib) mm?2 (AWG) mm?2 (AWG) mm?2 (AWG) mm?2 (AWG)
Standard wire:
0.25t0 1.0
0.22t0 0.25 0.75 (24 to 17 AWG) 0.5 0.25t0 0.5 .
24,0, FE M2 (1.95 t0 2.21) (18 AWG) Single line: (20 AWG) (24 t0 20 AWG) Shielded cable, etc.
0.25t0 1.5
(24 to 16 AWG)

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

6 mm

-

d2

Figure 3.59 Ferrule Dimensions

Table 3.28 Ferrule Terminal Types and Sizes

Size mm2 (AWG) Type L (mm) d1 (mm) d2 (mm) Manufacturer
025 (24) INT o 10.5 038 20
0.34 (22) AT 0.34-6TQ 10.5 0.8 2.0 PHOENIX CONTACT
0.5 (20) AL 0.5-6WH 12 1.1 2.5

B Power Supply and the Control Circuit
Table 3.29 outlines the various conditions under which the option provides power to the control circuit.

Table 3.29 Power Supply and Control Circuit

Drive Main Circuit Input Power Supply Power from 24 V Control Power Supply Unit Control Circuit Operation in Drive Drive Operation
ON ON Possible
ON OFF Operating Possible
OFF ON Not possible
OFF OFF Stopping Not possible

B UL and CE Compliance
External Power Supply

n Electrical Installation

Use a Class 2 power supply as defined by UL standards for the customer-supplied power supply connection to the 24 V
Control Power Supply Unit.

€ 24V Control Power Supply Unit Specifications
Table 3.30 24 V Control Power Supply Unit Specifications

Item Specifications

Input Operating Voltage 24 Vdc £20% (19.2 V10 28.8 V)

Input Current 1.9A
Consumption Power 38 W
Compliance UL <7>, CE

<1> Use a Class 2 power supply with a capacity of 24 V to comply with UL standards.
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3.15 External Interlock

3.15 External Interlock

Systems that may be affected during drive fault conditions should be interlocked with the drive fault output and ready
signal.

NOTICE: Systems should be interlocked to shut off power to the drive if the drive experiences a fault for models CIMR-UO400477 to
400930.

4 Operation Ready

When the “Operation Ready” signal has been set to one of the multi-function contact outputs, the output will close when
the drive is ready to accept a Run command or is already running. Under the following conditions, the Operation Ready
signal will switch off and remain off during a fault, even if a Run command is entered:

» when the power supply is shut off

* during a fault

» when there is problem with the control power supply

» when a parameter setting error renders the drive unable to run even when entering a Run command

» when a fault such as overvoltage or undervoltage is triggered as soon as the Run command is entered
» when the drive is in the Programming mode and will not accept a Run command even when entered

B Interlock Circuit Example

Two drives running a single application might interlock with the controller using the Operation ready and Fault output
signals as shown below. The figure illustrates how the application would not be able to run if either drive experiences a
fault or is unable to supply an Operation ready signal.

Terminal Output Signal Parameter Setting
MA, MB, MC Fault -
M1-M2 Operation Ready H2-01 =06
Ready1 Ready2 Fault1 Fault2 Operation Read
N N Operation P y
Circuit
Stop
Operation ready Run
g :
Drive 1 Controller

WA ] Relay 1
Relay 1 SA elay
Run |, Fault B e ac I—:» Fault 1
Output MC L
SN

SC
Relay 2 ] [ISA Relay 2 |, Ready 1
SP M1
Operation Ready M2

|
|

Drive 2 Controller
" i Relay 1
Relay 1 SA| Max elay
st (F)aultjltut MB 250 Vac I—:» Fault 2
P MC N
SN
SC
Relay 2 [] [JSA Relay 2/ . Ready 2

sP M1

i =

Operation Ready M2 I

Figure 3.60 Interlock Circuit Example
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3.16 Wiring Checklist

3.16 Wiring Checklist

M No. Item Page
Drive, peripherals, option cards
D 1 Check drive model number to ensure receipt of correct model. 34
D 2 Make sure you have the correct peripheral devices. 424
D 3 Check the option card model number. 424
Installation area and physical setup
D ‘ 4 ‘ Ensure that the area surrounding the drive complies with specifications. 48
Power supply voltage, output voltage
D 5 The voltage from the power supply should be within the input voltage specification range of the drive. Z’j
D 6 The voltage rating for the motor should match the drive output specifications. 31
D 7 Verify that the drive is properly sized to run the motor. 31
D 8 Power supply voltage of models CIMR-UO400477 to 4000930 should not exceed 480 V when connecting with recommended EMC filters. 46495
Main circuit wiring
D 9 Confirm proper branch circuit protection as specified by national and local codes. 66
D 10 Properly wire the power supply to drive terminals R/L1, S/L2, and T/L3. 71
Properly wire the drive and motor together.
D 11 The motor lines and drive output terminals U/T1, V/T2, and W/T3 should match in order to produce the desired phase order. If the phase order 88
is incorrect, the drive will rotate in the opposite direction.
D 12 Use 600 Vac vinyl-sheathed wire for the power supply and motor lines. Wire gauge recommendations based on using 75°C, 600 Vac 83
vinyl-sheathed wire.
Use the correct wire gauges for the main circuit. Refer to Main Circuit Wire Gauges and Tightening Torque on page 83. 83
* When using comparatively long motor cable, calculate the amount of voltage drop. 83
D 13 Motor rated voltage (V) x 0.02 =
V3 x wire resistance (Q/km) x cable length (m) x motor rated current (A) x 10
« If the cable between the drive and motor exceeds 50 m, adjust the carrier frequency set to C6-02 accordingly. 89
D 14 Properly ground the drive. 89
D 15 Tightly fasten all terminal screws (control circuit terminals, grounding terminals). 83
Refer to Main Circuit Wire Gauges and Tightening Torque on page 83.
Set up overload protection circuits when running multiple motors from a single drive.
Power supply oL1 motor
S3
D 16 o (external fault) oL2 _
N.O. input 4’_\—@
Thermal
relay
D 17 Verify that ground wiring for models 2EO0O0O0O/2WO0O0O0/4EO00O0/4WOOONO is correct before turning on the EMC filter switch. 104
D 18 Verify phase advancing capacitors, input noise filters, or ground fault circuit interrupters are NOT installed on the output side of the drive. -
D 19 Properly wire the power lines to terminals X, Y, and Z of models CIMR-UO400720 to 4010930, and terminals X, Y, and Z of the harmonic
filter module.
D 20 Properly wire the power lines to terminals X1, Y1, and Z1 of models CIMR-UO40720 to 4000930, and terminals X1, Y1, and Z1 of the
harmonic filter module.
D o1 Properly wire the power lines to terminals p2 and n2 of models CIMR-UO400720 to 4010930, and terminals p2 and n2 of the harmonic filter
module. 81
D 22 The cable between CIMR-UO400720 to 4000930 and harmonic filter module should not exceed 5 m.
The resistance value between the terminals R/L1, S/L2, and T/L3 of the harmonic filter module should exceed 1000 Q when connected to
D 23 models CIMR-UO400720 to 4000930. If the resistance value does not exceed 1000 €, check for main circuit wiring mistakes between the
harmonic filter module and models CIMR-UO40720 to 4010930.
D 24 Systems should be interlocked to shut off power to the drive if the drive experiences a fault for models CIMR-UO400477 to 4000930. 112
Control circuit wiring
D 25 Use twisted-pair line for all drive control circuit wiring. 90
D 26 Ground the shields of shielded wiring to the GND () terminal. 93
D 27 If using a 3-wire sequence, properly set parameters for multi-function contact input terminals S1 through S8, and properly wire control -
circuits.
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3.16 Wiring Checklist

M No. Item Page

D 28 Properly wire any option cards. 92

D 29 Check for any other wiring mistakes. _
Only use a multimeter to check wiring.

D 30 Properly fasten the control circuit terminal screws in the drive. 83
Refer to Main Circuit Wire Gauges and Tightening Torque on page 83.

D 31 Pick up all wire clippings. -

D 32 Ensure that no frayed wires on the terminal block are touching other terminals or connections. -

D 33 Properly separate control circuit wiring and main circuit wiring. -

D 34 Analog signal line wiring should not exceed 50 m. -

D 35 Safe Disable input wiring should not exceed 30 m. -

D 36 Verify the logic of Safety Monitor Output Signal (DM+, DM-). 604

D 37 Disconnect the internal EMC filter by moving the SW screw to the OFF position for floating, impedance grounded, or asymmetrically 104
grounded networks.

D 38 Properly wire the control signal lines to terminal CN500 of models CIMR-UO400720 to 4000930, and terminal CN500 of the harmonic filter 69
module.

D 39 The cable between CIMR-UO400720 to 4000930 and harmonic filter module should not exceed 5 m. 95
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Start-Up Programming & Operation

This chapter explains the functions of the digital operator and how to program the drive for
initial operation.

41 SECTION SAFETY ... ..t it i s it s s a s aans 116
4.2 USING THEDIGITALOPERATOR ... .ot i e 117
4.3 THE DRIVE AND PROGRAMMING MODES............... .ot 121
4.4 START-UPFLOWCHARTS ... ... i it i e e e 127
45 POWERINGUPTHEDRIVE ........ ...t iii e 132
4.6 APPLICATION SELECTION. . .. ... i i e e e 133
47 AUTO-TUNING . ... ... i ittt a it a e 139
4.8 NO-LOAD OPERATIONTESTRUN ....... ...t i 153
49 TESTRUNWITH LOAD CONNECTED........ ...t 155
4.10 VERIFYING PARAMETER SETTINGS AND BACKING UP CHANGES....... 156
411 TESTRUNCHECKLIST. ... ..o i e e e 158
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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.

Do not remove covers or touch circuit boards while the power is on.
Failure to comply could result in death or serious injury.
A separate holding brake should be prepared by the user.

The holding brake should be wired so that it is activated by an external sequence when a fault occurs, the power
is shut off, or an emergency switch is triggered.

Failure to comply could result in death or serious injury.

Precautions should be taken on the machine side in crane and hoist applications to ensure that load does not fall
or slip.

Failure to take proper safety precautions can result in serious injury.
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4.2 Using the Digital Operator

4.2 Using the Digital Operator

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

¢ Keys and Displays

vl 12

11

]
> RN 0
s ERAER
B o~ Joo]

N
4 56 7

Figure 4.1 Keys and Displays on the Digital Operator

No. Display Name Function
-
| o Function Key The functions assigned to F1 and F2 vary depending on the menu that is currently displayed. The name of each
(F1,F2) function appears in the lower half of the display window.
2
— * Returns to the previous display.

2 ESC ESC Key * Moves the cursor one space to the left.

» Pressing and holding this button will return to the Frequency Reference display.
> * Moves the cursor to the right.

3 RESET RESET Key * Resets the drive to clear a fault situation.
Starts the drive in the LOCAL mode.
The Run LED

0 « is on, when the drive is operating the motor.
4 MUN RUN Key « flashes during deceleration to stop or when the frequency reference is 0.
« flashes quickly the drive is disabled by a DI, the drive was stopped using a fast stop DI or a run command
was active during power up.

5 Up Arrow Key Scrolls up to display the next item, selects parameter numbers and increments setting values.

6 Down Arrow Key Scrolls down to display the previous item, selects parameter numbers and decrements setting values.

7 STOP Key <I> Stops drive operation.

3 ENTER Key » Enters paramete{r values and settings. )
* Selects a menu item to move between displays.
Switches drive control between the operator and frequency setting (LOCAL) and the control circuit terminals

9 LO/RE Selection Key <2> and frequency setting (REMOTE). The LED is on when the drive is in the LOCAL mode (operation from
keypad).

10 RUN Light Lit while the drive is operating the motor. Refer to page 779 for details.

11 LO/RE Light Lit while the operator is selected to run the drive (LOCAL mode). Refer to page 179 for details.

12 ALM ALM LED Light Refer to ALARM (ALM) LED Displays on page 119 for details.

<1> The STOP key has highest priority. Pressing the STOP key will always cause the drive to stop the motor, even if a Run command is active at
any external Run command source. To disable the STOP key priority, set parameter 02-06 to 0.

<2> The LO/RE key can only switch between LOCAL and REMOTE when the drive is stopped. To disable the LO/RE key to prohibit switching
between LOCAL and REMOTE, set parameter 02-01 to 0.
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4.2 Using the Digital Operator

¢ LCD Display

- MODE -|[DWEZDRV|[Rdy]

FREF[(OPR)) 5
U1-01= 50.0Hz

U1-02=50.00Hz LSEQ

U1-03=10.50A  [LREF| '
]
8 9 10
Figure 4.2 LCD Display
Table 4.1 Display and Contents
No. Name Display Content
MODE Displayed when in Mode Selection.
MONITR Displayed when in Monitor Mode.
. VERIFY Indicates the Verify Menu.
1 Operation Mode Menus - - -
PRMSET Displayed when in Parameter Setting Mode.
A.TUNE Displayed during Auto-Tuning.
SETUP Displayed when in Setup Mode.
2 Dr1veWorksEZ Function DWEZ Displayed when DriveWorksEZ is being used.
Selection
X DRV Displayed when in Drive Mode.
3 Mode Display Area - - -
PRG Displayed when in Programming Mode.
4 Ready Rdy Indicates the drive is ready to run.
Data Display - Displays specific data and operation data.
OPR Displayed when the frequency reference is assigned to the LCD Operator.
Al Displayed when the frequency reference is assigned to the drives Analog Input.
6 Fri’::;;;i’;zz{irf:ce COM Displayed when the frequency reference is assigned to the drives MEMOBUS/Modbus Communication Inputs.
op Displayed when the frequency reference is assigned to a drive Option Unit.
RP Displayed when the frequency reference is assigned to the drives Pulse Train Input.
RSEQ Displayed when the reference is supplied from a remote source.
LSE! Displayed when the reference is supplied from the operator keypad.
7 LO/RE Display <2> Q . Ll PP - - s L
RREF Displayed when the frequency reference is supplied from a remote source.
LREF Displayed when the frequency reference is supplied from the operator keypad.
JOG Pressing runs the motor at the Jog frequency.
HELP Pressing displays the Help menu.
Function Key 1 .
8 (F1) « Pressing scrolls the cursor to the left.
HOME Pressing returns to the top menu (Frequency Reference).
ESC Pressing returns to the previous display.
FWD Indicates forward motor operation.
9 FWD/REV - -
REV Indicates reverse motor operation.
FWD/REV Pressing u switches between forward and reverse.
DATA ssi S S i
" Function Key 2 Pressing G scrolls to the next display.
(F2)
- Pressing ﬂ scrolls the cursor to the right.
RESET Pressing a resets the existing drive fault or error.

<1> Displayed when in Frequency Reference Mode.
<2> Displayed when in Frequency Reference Mode and Monitor Mode.
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4.2 Using the Digital Operator

¢ ALARM (ALM) LED Displays
Table 4.2 ALARM (ALM) LED Status and Contents

State Content Display
[lluminated When the drive detects a fault. NEY
* When an alarm occurs.
Flashing * When oPE is detected.
* When a fault or error occurs during Auto-Tuning. ALM
Off Normal operation (no fault or alarm). A
4 LO/RE LED and RUN LED Indications
Table 4.3 LO/RE LED and RUN LED Indications
LED Lit Flashing Flashing Quickly <7> Off

‘When source of the Run command
is assigned to the digital operator
(LOCAL)

Run command to be given from a device other
than the digital operator (REMOTE)

* During deceleration to stop

While the drive is set for LOCAL, a
Run command was entered to the
input terminals after which the drive
was then switched to REMOTE.

A Run command was entered via the
input terminals while not in the
Drive Mode.

During deceleration when a Fast

&UN During run ¢ When a Run command is input and Stop command was entered. During stop
frequency reference is 0 Hz « The drive output is shut off by the
Safe Disable function.
« While the drive was running in the
REMOTE mode, the STOP key was
pushed.
* The drive was powered up with
b1-17 = 0 (default) while the Run
command is active.
QAN N
Examples @UN < @UN M @UN ®UN
<1> Refer to Figure 4.3 for the difference between “flashing” and “flashing quickly”.
1s R
aN an
Flashing | i i
Flashing ON ON ON ON
quickly
Figure 4.3 RUN LED Status and Meaning
Drive output frequency SN | v S
/ during ;tap ' RUNJ JISTOPJ, I_I- STOP
Z, 1 1 | |
Frequency setting Oz g l | l —_
RUN LED | OFF | ON \ | OFF | | OFF |
T : T
Flashing

Figure 4.4 RUN LED and Drive Operation
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4.2 Using the Digital Operator

4 Menu Structure for Digital Operator

120

<1>
<>
<3>
<4>
<5>
<6>

Turn the power on
(RUN LED lit)

— |

-MODE - DRV Rdy

U1-03= 0.00A
FWD

A RRL V)

-MODE - DRV Rdy -MONITR- DRV Rdy -MONITR- DRV Rdy

ENTER Monitor ENTER Frequency Ref

U1-01= 0.00Hz —p | U-01=000Hz —p | UT-[= 000Hz
C——

U1-02= 0.00Hz [RSEQ] U1-02= 0.00Hz [RSEQ) U1-02= 0.00Hz [RSEQ
— U1-03= 0.00A R

L U1-03= 0.00A U1-03= 0.00A
FWD ésc B FWD I | <3> e FEE FWo I

""" '"-"1'{-' ATV ATV
- MODE - -MONITR- DRV Rdy -MONITR- DRV Rdy
Fault Trace Output Freq
—
Modified Consts UB-01= —mmr U1-[A= 0.00Hz
— Modified | | oo Teees| | T T e

U2-02= oPr U1-03=
X Parameters U2-03= 0.00Hz U1-04= 2

[[ENd FWD IDEVEY | <> FWD - FWD I

(A RRLV

-MODE-  PRG
Initial Display <5>

z U1000

HELP RYsl DATA y XX XXIXX XXA
U1000

_— <XXXXXXXXX
ey >
- it -

- MODE - PRG

—>

HELP RaW/sl DATA

(A BRIV

-MODE - PRGRdy

Auto-Tuning

L

[[E03 FWD IDINYN

(A RV
1

Figure 4.5 Digital Operator Menu and Screen Structure

Drive Mode <1>
[

<6>

Programming Mode <>

Pressing 040 will start the motor.

Drive cannot operate the motor.

Flashing characters are shown as H.

X characters are shown in this manual. The LCD Operator will display the actual setting values.
The Frequency Reference appears after the initial display which shows the product name.

The information that appears on the display will vary depending on the drive.
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4.3 The Drive and Programming Modes

4.3 The Drive and Programming Modes

The drive has a Programming Mode to program the drive for operation, and a Drive Mode used to actually run the motor.

Drive Mode: In the Drive Mode, the user can start the motor and observe operation status with the monitors that are
available. Parameter settings cannot be edited or changed when in the Drive Mode.

Programming Mode: The Programming Mode allows access to edit, adjust, and verify parameters, as well as perform
Auto-Tuning. Unless set to allow a Run command, the drive will not accept a Run command when the digital operator is

in the Programming Mode.

Note: 1. Ifparameter b1-08 is set to 0 the drive will accept a Run command only in the Drive Mode. When editing parameters, the user must
first exit the Programming Mode and enter the Drive Mode before starting the motor.
2. To allow the drive to run the motor while in the Programming Mode, set b1-08 to 1.

4 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 B2 keys.

Mode

Contents

Operator Display

Description

Power Up

Frequency Reference

(default)

- MODE - DRV Rdy

FREF (Al
U1-01= 0.00Hz

U1-02= 0.00Hz RSEQ

U1-03= 0.00A [R
FWD I

This display screen allows the user to monitor and change the frequency reference while the drive is running. Refer
to The Drive and Programming Modes on page 121.
Note: The user can select the data displayed when the drive is first powered up with parameter 01-02.

ARV

Drive Mode

Monitor Display

-MODE - DRV_Rdy
U1-01= 0.00Hz

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

RREF
EEE FWo I

Lists the monitor parameters (UO-O0O parameters) available in the drive.
Press the Enter Key and then use the Up, Down, ESC, and Reset keys to navigate through the drive monitors.

(A YRRV

Verify Menu

- MODE - PRG
Modified
X Parameters

HELP Mgliol DATA

Lists all parameters that have been edited or changed from default settings. wap Refer to Verifying Parameter
Changes: Verify Menu on page 124.

A SRV
v

Setup Group

- MODE - PRG
Quick Setting

—C

R[50 FWD IDIYYN

A select list of parameters necessary to get the drive operating quickly. wapp Refer to Using the Setup Group on
page 125.

Note: Parameters listed in the Setup Group differ depending the Application Preset in parameter A1-06. Refer to
Application Selection on page 133.

Programming
Mode

A SRV

Parameter Setting
Mode

-MODE-  PRG

—

HELP REWIsl DATA

Allows the user to access and edit all parameter settings. wap Refer to Parameter Table on page 454.

(A YRRV

Auto-Tuning Mode

-MODE- PRG
Auto-Tuning

HELP BWIol DATA

Motor parameters are calculated and set automatically. wap Refer to Auto-Tuning on page 139.

A JREV
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4.3 The Drive and Programming Modes

Mode Contents Operator Display Description
- MODE - DRV Rdy
FREF (Al)
) U1-01= 0.00Hz .
Drive Mode |Frequency Reference| | ---—---------------- Returns to the frequency reference display screen.

U1-02= 0.00Hz |RSEQ
U1-03= 0.00A |RREF

el FWo I

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

Figure 4.6 illustrates how to change the frequency reference from F 0.00 (0 Hz) to F 6.00 (6 Hz) while in the Drive
Mode. This example assumes the drive is set to LOCAL.

Frequency reference
display at power up

- MODE - DRV Rdy - MODE - DRV Rdy -MONITR- DRV Rdy ESET

NN FREF (d1-01) left right
U1-01= 0.00Hz v U1-01= 000Hz | = @wamm @ |-
———————————————————————————— U1-01=[00.00Hz
U1-02= 0.00Hz - =P | U102= 0.00Hz - - (0.00~50.00) -
U1-03= 0.00A U1-03= 0.00A “0.00Hz” P i the fi
FWD I [JoGTNFWO/REV] FWD ress until the frequency
Press to select reference changes to 006.00 Hz
LOCAL |

“MONITR- DRV Rdy “MONITR- DRV Rdy ~MODE - DRV Rdy

FREF (d1-01) FREF (d1-01)
““““““““““““““ U1-01= 6.00Hz
U1-01= 008.00Hz —) — =P | U1-01= 008.00Hz — e e

(0.00~50.00) Entry Accepted (0.00~50.00) U1-02= 0.00Hz

“0.00Hz” “0.00Hz" U1-03= 0.00A

FWD FWD JOG]ZNs] FWD/REV]

Figure 4.6 Setting the Frequency Reference while in the Drive Mode

Note: The drive will not accept a change to the frequency reference until the ENTER key is pressed after the frequency reference is
entered. This feature prevents accidental setting of the frequency reference. To have the drive accept changes to the frequency
reference as soon as changes are made without requiring the ENTER key, set 02-05 to 1.

B Programming Mode Details
The following actions are possible in the Programming Mode:

* Parameter Setting Mode: Access and edit all parameter settings

* Verify Menu: Check a list of parameters that have been changed from their original default values

* Setup Group: Access a list of commonly used parameters to simplify setup (refer to Simplified Setup Using the Setup
Group on page 125)

» Auto-Tuning Mode: Automatically calculates and sets motor parameters to optimize drive performance
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4.3 The Drive and Programming Modes

4 Changing Parameter Settings or Values

This example explains changing C1-02 (Deceleration Time 1) from 10.0 seconds (default) to 20.0 seconds.

Step

Display/Result

Turn on the power to the drive. The initial display appears.

U1-03= 0.00A
e FwD I

- MODE - DRV Rdy

FREF (Al)
0.00Hz

U1-02= 0.00Hz [RSEQ
F

Press the or key until the Parameter Setting Mode screen appears.

-MODE-  PRG

=)

HELP WS/l DATA

-
Press the EN<TJER key to enter the parameter menu tree.

-PRMSET- PRG
Initialization

M-00= 0
Select Language

K= Fwo IEE

Press or key to select the C parameter group.

-PRMSET- PRG
Basic Setup

[€1-01= 10.0sec
Accel Time 1

IK=N Fwo EIEE

Press @=Nui=:¥ two times.

-PRMSET-

Accel/Decel

- clo1= 10.0sec
Accel Time 1 -p

K= FWD IR

PRG -PRMSET-
Accel Time 1

c1{ll=

PRG

10.0Sec

(0.0~6000.0)
“10.0 sec”

K= FWD

Press or key to select the parameter C1-02.

-PRMSET-  PRG
Decel Time 1

<
Press to view the current setting value (10.0 s). Left digit flashes.

-PRMSET-  PRG

Decel Time 1

C1-02=[g010.0Sec
(0.0~6000.0)
“10.0 sec”

K= FWD

Press s or until the desired number is selected. “1” flashes.

-PRMSET- PRG

Decel Time 1

C1-02=00fl0.0Sec
(0.0~6000.0)
“10.0 sec”

K= FWD EEE

Press the key and enter 0020.0.

-PRMSET- PRG
Decel Time 1

C1-02=0040.0Sec
(0.0~6000.0)
“10.0 sec”

=N Fyo BEE

10.

y
Press and the drive will confirm the change.

Entry Accepted

11.

The display automatically returns to the screen shown in Step 4.

-PRMSET- PRG
Decel Time 1

C1{iB= 20.0Sec
(0.0~6000.0)
“10.0 sec”

K= FwD

12.

Press the Esc key until back at the initial display.

-MODE - DRV Rdy

U1-01= 0.00Hz

U1-02= 0.00Hz [RSEQ]
U1-03= 0.00A |[RREF|

eIl FWD I
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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. It 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 “None”. The Verify Menu also allows users to quickly access and re-edit any parameters settings
that have been changed.

Note: The Verify Menu will not display parameters from the A1 group (except for A1-02) and E5-01 even if those parameters have
been changed from their default settings.

The following example is a continuation of the steps above. Here, parameter C1-02 is accessed using the Verify Menu,
and is changed again from 10.0 s to 20.0 s.

To check the list of edited parameters:

Step Display/Result

- MODE - DRV Rdy

FREF (Al

1. Turn on the power to the drive. The initial display appears. - U1-01= 0.00Hz ____

U1-02= 0.00Hz [RSEQ
U1-03= 0.00A |[RREF
[ JOG IRDE |

- MODE - PRG
2. Press or until the display shows the top of the Verify Menu. -)p Modified

X Parameters

HELP MaIsl DATA

- VERIFY - PRG Rdy

. . S . Accel Ti 1
Press % to enter the list of parameters that have been edited from their original default settings. __ reeel fme T

3. B - = 20.0sec
(0.0~6000.0)
If parameters other than C1-02 have been changed, use the or key to scroll until C1-02 appears. “10.0sec”

[Home N/l DATA

- VERIFY - PRG Rdy
Accel Time 1

Press the [l Ley.
4 ressthe gEmisy <oy C1-01=020.0sec

- (0.0~6000.0)

“10.0sec”
Press s a s % s , and to change the setting value. FWD

Press EE and the drive will confirm the change. Entry Accepted
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4.3 The Drive and Programming Modes

& Simplified Setup Using the Setup Group

In the Setup Group, the drive lists the basic parameters needed to set up the drive for the application. It provides a
simplified way to get the application running right away by showing only the most important parameters.

B Using the Setup Group
Figure 4.7 illustrates how to enter and how to change parameters in the Setup Group.

The first display shown when entering the Setup Group is the Application Selection menu. Skipping this display will
keep the current Setup Group parameter selection. The default setting for the Setup Group is a group of parameters most
commonly use in general-purpose applications. Pressing the ENTER key from the Application Selection display and
selecting an Application Preset will change the Setup Group to parameters optimal for the application selected. Refer to
Application Selection on page 133 and Setup Group Parameters on page 126 for details.

In this example, the Setup Group is accessed to change b1-01 from 1 to 0. This changes the source of the frequency
reference from the control circuit terminals to the digital operator.

-MODE - DRV Rdy _ MODE - PRG
FREF (Al) -
U1-01= 0.00Hz [ Quick Setting |

U1-02= 0.00Hz RSEQ] | =P = | < < -
U1-03= 0.00A
FWD FWD

Frequency reference Press until
appears when Setup Group
powered up appears

<1> | - SETUP - PRG
o Application Sel

A1-06(Ul

p— General

| Home 3o DATA
Parameter Display

ARV

-SETUP - PRG
Control Method

ENEE= 2 -2«
Open Loop Vector

| Home JJIs] DATA

-SETUP- PRG
Ref Source 1

(A IRV |_ g - L -
Analggnlnpul
-SETUP - PRG FV?/D

Ref Source 1 " N
Control Circuit

CXEOE= 1 =1+ h
Analog Input Terminal

<2>
- e ‘—l e

Ref Source 1

- 4= |bi01=F -
l I Entry Accepted Operator
g
FWD
~SETUP- PRG L__Jild
Run Source 1 Operator
EE= 1 -1+ <2>
Digital Inputs

| Home JIs] DATA

4
n:i'm

-SETUP- PRG
StallP Decel Sel

[[5-0/. SN I

General Purpose

[ Home o] DATA

<1> Use the up and down arrow keys to scroll through the Setup Group. Press the ENTER key to view or change parameter settings.
<2> To return to the previous menu without saving changes, press the ESC key.

Figure 4.7 Setup Group Example
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4.3 The Drive and Programming Modes

B Setup Group Parameters

Table 4.4 lists parameters available by default in the Setup Group. When an Application Preset has been selected in
parameter A1-06 or the Application Selection display of the Setup Group, the parameters selected for the Setup Group
will change automatically. Refer to Application Selection on page 133.

If the desired parameter is not listed in the Setup Group, go to the Programming Mode.

Table 4.4 Setup Group Parameters

Parameter Name Parameter Name
Al1-02 Control Method Selection d1-17 Jog Frequency Reference
bl-01 Frequency Reference Selection 1 E1-03 V/f Pattern Selection
bl1-02 Run Command Selection 1 E1-04 Maximum Output Frequency
b1-03 Stopping 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 Drive Duty Mode Selection El1-13 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 Rated Power
d1-03 Frequency Reference 3 H4-02 Multi-Function Analog Output Terminal FM Gain
d1-04 Frequency Reference 4 L1-01 Motor Overload Protection Function Selection

Note: 1. Parameter availability depends on the control mode set in A1-02 that is used to run the drive and motor. Consequently, some of the
parameters listed above may not be accessible in certain control modes.
2. Parameters in Table 4.4 are set to the user parameters A2-01 to A2-32 from the upper-left corner in order.

¢ Switching Between LOCAL and REMOTE

When the drive is set to accept the Run command from the digital operator RUN key, this is referred to as LOCAL mode.
When the drive is set to accept the Run command from an external device (via the input terminals, serial
communications, etc.) this is referred to as REMOTE mode.

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.

The operation can be switched between LOCAL and REMOTE either by using the LO/RE key on the digital operator or
a digital input.

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 Digital Operator

Step Display/Result

- MODE - DRV Rdy

FREF (Al
U1-01= 0.00Hz

—p U1-02= 0.00Hz [RSEQ
U1-03= 0.00A |RREF

FGEl FWOo I

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

Press ﬁ . The LO/RE light will light up. The drive is now in LOCAL.

To set the drive for REMOTE operation, press the E key again.

B Using Input Terminals S1 through S8 to Switch between LO/RE

The user can also switch between LOCAL and REMOTE modes using one of the digital input terminals S1 through S8
(set the corresponding parameter H1-OOO to “17).

Note: Setting HI-O1O to 1 disables the LO/RE key on the digital operator. Refer to H1: Multi-Function Digital Inputs on page 482
for details.
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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 127
A-1 Simple motor setup using V/f mode 128
- A-2 High-performance operation using Open Loop Vector (OLV) or Closed Loop Vector (CLV) motor control 129
A-3 Setting up the drive to run a permanent magnet (PM) motor 130

¢ Flowchart A: Basic Start-up and Motor Tuning

Flowchart A describes a basic start-up sequence. This sequence varies slightly depending on the application. Use drive
default parameter settings in simple applications that do not require high precision.

C START )

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

Application Preset

YES
A1-06 used ?

( Set the control mode in parameter A1-02.

b

Set the basic parameters
+ C6-01 for heavy/normal duty mode selection
+ b1-01/02 for frequency reference and run command source selection
- H1-00, H2-00, H3-00, H4-00, H6-00 for I/0 terminal setting
-+ d1-00 for multi-speed references if used
- C1-00 and C2-00 for accel./decel. and S-curve time settings

Refer to
Application
Selection section

Control Mode
A1-02 =

0: VIf 2: 0LV
1: VIf w/PG 3: CLV

5: OLV/IPM

7: CLVIPM

6: AOLV/IPM

To v To
Flowchart A-1 Flowchart A-2 Flowchart A-3
From Flowchart A-1, A-2, or A-3
( Fine tune parameters. Adjust application settings (PID, ...) if necessary. )
( Check the machine operation*and verify parameter settings. )
( Drive is ready txn the application. )

Note: When the motor cable length has changed for more than 50 m after Auto-Tuning has been performed (e.g., after the drive has
been set up and then later installed in a different location), execute Stationary Auto-Tuning for resistance between motor lines

Figure 4.8 Basic Start-up

once the drive is installed in its final installation location.
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4.4 Start-Up Flowcharts

4 Subchart A-1: Simple Motor Setup Using V/f Control

Flowchart A-1 in Figure 4.9 describes simple motor setup for V/f Control, with or without PG feedback. V/f Control is
suited for more basic applications such as fans and pumps. This procedure illustrates Energy Savings and Speed
Estimation Speed Search.

From
Flowchart
A

Is there a YES
PG encoder

on the motor?

- Set or verify the V/f pattern settings E1-000.
Set or verify the V/f pattern )
settings E1-0100. Enter the number of motor poles to E2-04 (or E4-04 for motor 2).

- Set the F1-000 parameters.

N

Energy Savings

(b8-01=1) or
Speed Estimation Speed Search
(b3-24 = 1, 3) enabled
when b3-01 =1
orlL2-01=127

NO

YES

Perform Rotational
Auto-Tuning for V/f Control
(T1-01=3)

Is the motor cable longer than
50 meters?

Perform Stationary Auto-Tuning for
Stator Resistance (T1-01 = 2)

Run the motor without load; check the rotation direction and operation.
Verify external signal commands to the drive work as desired.

v

Couple the load or machine to the motor.
Run the machine and check for desired operation.

Return to
Flowchart
A

Figure 4.9 Simple Motor Setup with Energy Savings or Speed Search
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4.4 Start-Up Flowcharts

4 Subchart A-2: High Performance Operation Using OLV or CLV

Flowchart A-2 in Figure 4.10 describes the setup procedure for high-performance with Open Loop Vector Control or
Closed Loop Vector Control. Appropriate for applications requiring high starting torque and torque limits.

Note: Although the drive sets parameters for the PG encoder during Auto-Tuning, sometimes the direction of the motor and direction
of the PG get reversed. Use parameter F1-05 to switch the direction of the PG so that it matches the motor direction.

From
Flowchart
A

YES

Possible for motor to
rotate during tuning? <7>

<2>

Perform Stationary Perform Rotating
Auto-Tuning 2 (T1-01 = 4) Auto-Tuning (T1-01 = 0)

Motor test report/
data sheet available?

YES

Is the load less than
30% of the rated load
for the motor?

Perform Stationary Obtain a test report from the motor manufacturer
Auto-Tuning 3 (T1-01 = 5) <3> and perform Stationary Auto-Tuning 2 (T1-01 = 4).

| X

[Run the motor without load; check the rotation direction and operation.

Verify external signal commands to the drive work as desired.
Run the operation in test mode for Auto-Tuning 3.

¥

Connect the load to the motor.

NO

Is there a PG
encoder on the
motor?

Should the YES
drive set ASR gain

automatically?

Does the application
require Feed Forward
function?

Perform Inertia Tuning Perform ASR gain tuning.
(T1-01 = 8) <4> (T1-01=9) <5>

Run the machine and check for desired
operation.

Return to
Flowchart
A

<1> The load must be decoupled from the motor to properly perform Rotational Auto-Tuning.

<2> Rotational Auto-Tuning can still be performed if the load is 30% or less, though Stationary Auto-Tuning will probably yield better control
performance.

<3> Run the operation in test mode for Auto-Tuning 3. The drive will automatically set motor parameters automatically. For details, refer to
Stationary Auto-Tuning 3 on page 143.

<4> Make sure the motor and load can run freely, i.e., if a brake is mounted, make sure it is released.

<5> ASR Gain Tuning automatically performs Inertia Tuning and sets parameters related to Feed Forward function.

Figure 4.10 Flowchart A2: High Performance Operation Using OLV or CLV
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4.4 Start-Up Flowcharts

4 Subchart A-3: Operation with Permanent Magnet Motors

Flowchart A-3 in Figure 4.11 describes the set-up procedure for running a PM motor in Open Loop Vector Control. PM
motors can be used for more energy-efficient operation in reduced or variable torque applications.

Note: 1. Although the drive sets parameters for the PG encoder during Auto-Tuning, sometimes the direction of the motor and direction of the
PG get reversed. Use parameter F1-05 to switch the direction of the PG so that it matches the motor direction.
2. The Z pulse must be realigned if the PG encoder is replaced. Set T2-01 to 3 to recalibrate the drive for the new encoder.
3. When using High Frequency Injection, perform High Frequency Injection Parameter Tuning. Refer to T2-01: PM Motor
Auto-Tuning Mode Selection on page 149 for details.
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4.4 Start-Up Flowcharts

Motor test report/
data sheet available?

Possible

for motor to rotate YES

during tuning?

YES

Input the motor data.
(T2-01 = 0) <1>

Input the motor data.
(T2-01=1) <1>

) (

Perform PM
Rotational Auto-Tuning,

(T2-01 = 14)

Is the motor cable longer
than 50 meters?

PM Stationary Auto-Tuning for
Stator Resistance (T2-01 = 2)

A4
(Run the motor without load; check the rotation direction and operation.]

Verify external signal commands to the drive work as desired.

NO

Is there a
PG encoder on the
motor?

Has PG been
replaced after Auto-Tuning was
performed?

YES
(Disconnect the motor from the load so that the motor shaft can rotate.)

Is reverse
operation disabled?
(b1-04 = 1
YES
Enable reverse operation.
(b1-04 = 0)
e

¥
Perform Z Pulse Offset Tuning.
(T2-01=3)
£ 3

( Connect the load to the motor. )

Should the drive set ASR?

Does the application
require Feed Forward
function?

YES

(T2-01= s <2>

( Perform PM Inertia Tuning. ) Perform ASR gain tuning.
(T2-01= 9) <3>

desired operation.

( Run the machine and check for ]

Return to

Flowchart,

<1> A motor code can be entered as the parameter setting for E5-01 when using a Yaskawa PM motor (SMRA Series, SSR1 Series, and SST4
Series). If using a motor from another manufacturer, enter FFFF.

<2> Make sure the motor and load can run freely, i.e., if a brake is mounted, make sure it is released.

<3> ASR Gain Tuning automatically performs Inertia Tuning and sets parameters related to Feed Forward function.

Figure 4.11 Operation with Permanent Magnet Motors
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4.5 Powering Up the Drive

4.5 Powering Up the Drive

4 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: 3-phase 200 to 240 Vac 50/60 Hz

400 V class: CIMR-UO4AO00O0O0O, CIMR-UO4POOON: 3-phase 380 to 500 Vac 50/60 Hz
400 V class: CIMR-UO4EOOOO, CIMR-UO4WOOODO: 3-phase 380 to 480 Vac 50/60 Hz

Properly wire the power supply input terminals (R/L1, S/L2, T/L3).

Check for proper grounding of drive and motor.
Use a power supply with a capacity that is equal to or greater than the unit capacity.

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

Decouple the motor from the load.

B Status Display

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

Status Display Description
. - MODE - DRV  Rdy . . . .
Normal Operation The data display area displays the frequency reference. Rdy is displayed.
g
Fault -MODE - DRV Data displayed varies by the type of fault. Refer to Fault Displays, Causes, and Possible Solutions on page 342
Ext E:ﬁ 3 for more information and possible solution. is displayed.
I D
External fault (example)
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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 assigns functions to the input and output terminals, and sets certain parameters to
values appropriate for the application that was selected. In addition, the parameters most likely to be changed are
assigned to the group of User Parameters, A2-01 through A2-16. User Parameters are part of the Setup Group, and
provide quicker access to by eliminating the need to scroll through multiple menus.

An Application Preset can either be selected from the Application Selection display in the Setup Group (Refer to
Simplified Setup Using the Setup Group on page 125) or in parameter A1-06. The following presets can be selected:

Note: 1. An Application Preset can only be selected if all drive parameters are on at their original default settings. It may be necessary to
initialize the drive by setting A1-03 to “2220” or “3330” prior to selecting an Application Preset.
Do not set any value outside the allowable range for A1-06 (Application Presets). If an out-of-range value is set, “APPL” will be

displayed flashing in the Setup group and the up and down arrow keys cannot be used. If this happens, press the ESC key to return to
the Setup group. It will then be possible to switch to another mode using the up and down arrow keys. Setting the values to A1-06 out

2.

of the setting range will not affect the operation of the drive.

The values set for A1-06 cannot be changed except by initializing the values by setting A1-03=2220, and then making new settings.
If you will encounter a problem if all of the parameters are initialized, the setting of 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/0 terminal function automatically from the default setting. Failure to comply may result in death or serious injury.

Table 4.5 Application Preset (A1-06)

No. Parameter Name Setting Range Default
0: General-purpose
1: Water supply pump
2: Conveyor
A1-06 Application Preset i E&:ggﬁ“ 0
5: Air compressor
6: Hoist
7: Crane (Traveling)
& Setting 1: Water Supply Pump Application
Table 4.6 Water Supply Pump: Parameter Settings
No. Name Default Setting
A1-02 Control Method Selection 0: V/f Control
bl-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 Mode Selection 1: Normal Duty (ND)
E1-03 V/f Pattern Selection F: Custom V/f pattern
E1-07 Middle Output Frequency 30.0 Hz
E1-08 Middle Output Frequency Voltage 500V <I1>
L2-01 Momentary Power Loss Operation Selection 1: Enabled
<1> Values shown here are for 200 V class drives. Double values when using a 400 V class unit.
Table 4.7 Water Supply Pump: User Parameters (A2-01 to A2-16)
No. Parameter Name No. Parameter Name
bl1-01 Frequency Reference Selection 1 E1-08 Middle Output Frequency Voltage
b1-02 Run Command Selection 1 E2-01 Motor Rated Current
bl-04 Reverse Operation Selection H1-05 Multi-Function Digital Input Terminal S5 Function Selection
Cl1-01 Acceleration Time 1 H1-06 Multi-Function Digital Input Terminal S6 Function Selection
C1-02 Deceleration Time 1 H1-07 Multi-Function Digital Input Terminal S7 Function Selection
E1-03 V/f Pattern Selection L5-01 Number of Auto Restart Attempts
E1-07 Middle Output Frequency =
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4.6 Application Selection

& Setting 2: Conveyor Application

Table 4.8 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 30s
C6-01 Drive Duty Mode Selection 0: Heavy Duty (HD)

Table 4.9 Conveyor: User Parameters (A2-01 to A2-16)

No. Parameter Name No. Parameter Name
Al1-02 Control Method Selection C1-01 Acceleration Time 1
b1-01 Frequency Reference Selection 1 C1-02 Deceleration Time 1
b1-02 Run Command Selection 1 E2-01 Motor Rated Current

¢ Setting 3: Exhaust Fan Application

Table 4.10 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 Mode Selection 1: Normal Duty (ND)
E1-03 V/f Pattern Selection F: Custom V/f pattern
E1-07 Middle Output Frequency 30.0 Hz
E1-08 Middle Output Frequency Voltage 50.0 V <r>
L2-01 Momentary Power Loss Operation Selection 1: Enabled

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

Table 4.11 Exhaust Fan: User Parameters (A2-01 to A2-16)

No. Parameter Name No. Parameter Name
b1-01 Frequency Reference Selection 1 E1-07 Middle Output Frequency
b1-02 Run Command Selection 1 E1-08 Middle Output Frequency Voltage
b1-04 Reverse Operation Selection E2-01 Motor Rated Current
b3-01 Speed Search Selection at Start HI1-05 Multi-Function Digital Input Terminal S5 Function Selection
C1-01 Acceleration Time 1 H1-06 Multi-Function Digital Input Terminal S6 Function Selection
C1-02 Deceleration Time 1 H1-07 Multi-Function Digital Input Terminal S7 Function Selection
E1-03 V/f Pattern Selection L5-01 Number of Auto Restart Attempts

& Setting 4: HVAC Fan Application

Table 4.12 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
bl-17 Run Command at Power Up 1: Run command issued, motor operation start
C6-01 Drive Duty Model Selection 1: Normal Duty (ND)
C6-02 Carrier Frequency Selection 1: 4.0 Hz <1>
H2-03 Terminal M5-M6 Function Selection (Relay) 39: Watt Hour Pulse Output
1201 Momentary Power Loss Operation Selection éogiU Power Active - Drive will restart if power returns prior to control power supply shut
L8-03 Overheat Pre-Alarm Operation Selection 4: Operation at lower speed
L8-38 Carrier Frequency Reduction Selection 2: Enabled across entire frequency range.

<1> Max. setting value varies by the drive model selection (02-04).
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4.6 Application Selection

Table 4.13 HVAC Fan: User Parameters (A2-01 to A2-16)

No. Parameter Name No. Parameter Name
b1-01 Frequency Reference Selection 1 d2-02 Frequency Reference Lower Limit
b1-02 Run Command Selection 1 E1-03 V/f Pattern Selection
b1-03 Stopping Method Selection E1-04 Maximum Output Frequency
bl-04 Reverse Operation Selection E2-01 Motor Rated Current
Cl1-01 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 04-12 kWh Monitor Initialization

¢ Setting 5: Air Compressor Application

Table 4.14 Compressor: Parameter Settings

No. Parameter Name Default Setting
A1-02 Control Method Selection 0: V/f Control
bl-04 Reverse Operation Selection 1: Reverse Prohibited
C1-01 Acceleration Time 1 50s
C1-02 Deceleration Time 1 5.0s
C6-01 Drive Duty Model Selection 0: Heavy Duty (HD)
E1-03 V/f Pattern Selection F: Custom V/f pattern
L2-01 Momentary Power Loss Operation Selection 1: Enabled

Table 4.15 Compressor: User Parameters (A2-01 to A2-16):

No. Parameter Name No. Parameter Name
bl-01 Frequency Reference Selection 1 E1-03 V/f Pattern Selection
bl1-02 Run Command Selection 1 E1-07 Middle Output Frequency
bl-04 Reverse Operation Selection E1-08 Middle Output Frequency Voltage
Cl1-01 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 736 when using Hoist Application Preset
2. Perform Auto-Tuning after selecting the Hoist Application Preset.

Table 4.16 Hoist: Parameters and Settings

No. Parameter Name Default Setting
Al1-02 Control Method Selection 2: Open Loop Vector Control
bl1-01 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 30s
Cl1-02 Deceleration Time 1 30s
C6-01 Drive Duty Mode Selection 0: Heavy Duty (HD)
C6-02 Carrier Frequency Selection 2:6.0 kHz <7>
d1-01 Frequency Reference 1 6.0 Hz
d1-02 Frequency Reference 2 30.0 Hz
d1-03 Frequency Reference 3 50.0Hz
E1-03 V/f Pattern Selection F: Custom V/f pattern
H2-01 Terminals M1-M2 Function Selection 5: Frequency Detection 2
H2-02 Terminals M3-M4 Function Selection 37: During Frequency Output
H3-06 Terminal A3 Function Selection 1F: Through mode
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 2.0 Hz
L4-02 Speed Agreement Detection Width 0.0 Hz
L6-01 Torque Detection Selection 1 8: UL3, UL4 at speed agree (fault)
L6-02 Torque Detection Level 1 2%
L6-03 Torque Detection Time 1 0.5s
L8-07 Output Phase Loss Protection Selection 1: Enabled
L8-38 Carrier Frequency Reduction Selection 1: Enabled below 6 Hz
L8-41 High Current Alarm Selection 1: Enabled (alarm is output)

<1> Max. setting value varies by the drive model selection (02-04).
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4.6 Application Selection

Table 4.17 Hoist: User Parameters (A2-01 to A2-16):

No. Parameter Name No. Parameter Name
Al1-02 Control Method Selection d1-02 Frequency Reference 2
b1-01 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 M1-M2 Function Selection
Cl1-01 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

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

B Prevent accidental Brake Release during Baseblock
The hoist application selection uses the frequency detection function for controlling the brake.

Although the drive output will be shut off, the drive still maintains the frequency reference if the Run command remains
active when an External Baseblock command is given (H1-O0O = 8 or 9). Disable the frequency detection during
baseblock by setting parameter L4-07 = 0 to prevent the brake remaining open while the drive is in baseblock.

B Controlling the Brake in Closed Loop Vector Control

For hoist applications using Closed Loop Vector Control, Yaskawa recommends setting the “During frequency output”
signal to a digital output (H2-01 = 37 for terminal M1-M2) in order to control the brake. This way, the brake will always
close during baseblock, and the setting of parameter L4-07 as described above will not affect brake control.

B Brake Control During Safe Disable Input

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

B Related Parameter Settings

Table 4.18 shows the parameter settings needed when using output terminals M1-M2 as brake control output.

Table 4.18 Parameter Settings for Brake Control Output (M1-M2)

Function Parameter Setting Comment
Frequency Detection 2 Digital Output H2-01 5
(for brake control)
Speed Agreement Detection Level
(?requengcy for the brake to open) L4-01 1.0 to 3.0 Hz <7> Use this setup for V/f control modes or Open Loop Vector
control
Speed Agreement Width
(bandwidth for the brake to close) L4-02 0.0t0 0.5 Hz <2>
Frequency Detection during Baseblock L4-07 0
DC Injection Braking Start Frequenc,
(frei]uency for thegbrake to cl(})se) Y b2-01 0.1to 0.5 Hz Use this setup in Closed Loop Vector control for IM or PM
motors
During Frequency Output H2-01 37

<1> This is the setting recommended when using Open Loop Vector Control. If using 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 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.

N\

L4-01 ; 14-02
Output —time
frequency
Frequency ON | OFF
Dectection 2

Figure 4.12 Frequency Detection 2
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4.6 Application Selection

B Sequence Circuit Configuration Example

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 M1-M2 closes.
* When a fault signal is output, the brake should close.

uP |
~——os1
DOWN !
~——o0s2
Fast/Slow !

~——056

I:jsc
5 SP

U1000 MAI
—0

Forward Run

Holding brake
auxilary relay coil
| Safety | BR

Reverse
Run

Fault Contact

Multi-step
speed reference 2

r M2!

“Frequency Detect 2”
or “During Frequency
Output”

(250 Vac 1 Aor less)
(30 Vdc 1 Aor less)

Figure 4.13 Sequence Circuit Configuration

* The brake should release just a bit after the Run command is issued, allowing the motor to build up torque. If using the
V/f, V/fw PG or OLV control modes and the “Frequency detection 2” signal controls the brake, the motor can be given

time to build up torque by setting the brake release level in parameter L4-01. Additionally, DC Injection Braking at
start can be applied. If using CLV or CLV/PM and the “During frequency output” signal controls the brake, initial

excitation should be enabled. Set the initial excitation time to parameter b2-03.
* The time chart below gives a an example sequence.

Input

Output

—S1

—S6

—M1-M2

OFF N
uP ot fo .
Fast/Slow —IOFF | ON
i\ b6-02
d1-03 d1-01;
Output frequency H b2-04
0 >

Speed Agreement Detection Level T N__ DC Injection braking Time

Frequency Detection 2 (L0t : b2-01 (DC injection braking start frequency)
(H2-01 = 05) ON OFF___or E1-09 (Min. output frequency) <1>
Holding brake

Closed \ Open / Closed

<1> The drive brakes at the frequency set to b2-01 or E1-09, whichever value is higher.
Figure 4.14 Holding Brake Time Chart (V/f, V/f w/PG, OLV)

Input

Output

[ s1

=M1-M2

OFF_|
UpP : ON :
Fast/slow OFF | ON
d1-01 |

Output frequency

b2-04

'~ L4-01 \

0

During frequency output
(H2-01=37)

Holding brake m\Open

"N — Tj
tt "\ Zero speed control Time
b2-01 (DC injection braking start frequency)

or E1-09 (Min. output frequency) <1>

ON OFF

/ Closed

<1> The drive brakes at the frequency set to b2-01 or E1-09, whichever value is higher.
Figure 4.15 Holding Brake Time Chart (CLV, CLV/PM)
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4.6 Application Selection

4 Setting 7: Traveling Application

Table 4.19 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 30s
C6-01 Drive Duty Mode Selection 0: Heavy Duty (HD)
C6-02 Carrier Frequency Selection 2: 6.0 kHz <1>
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 Reference 1
H1-06 Multi-Function Digital Input Terminal S6 Function 4: Multi-Step Speed Reference 2
H2-02 Terminals M3-M4 Function Selection 37: During frequency output
H3-06 Terminal A3 Function Selection 1F: Through mode
L3-04 Stall Prevention Selection during Deceleration 0: Disabled
L8-07 Output Phase Loss Protection Selection 1: Triggered when one output phase is lost
L8-38 Carrier Frequency Reduction Selection 1: Enabled below 6 Hz
L8-41 High Current Alarm Selection 1: Enabled (alarm output)

<1> Max. setting value varies by the drive model selection (02-04).

Table 4.20 Traveling: User Parameters (A2-01 to A2-16)

No. Parameter Name No. Parameter Name
b1-01 Frequency Reference Selection d1-03 Frequency Reference 3
C1-01 Acceleration Time 1 E2-01 Motor Rated Current
C1-02 Deceleration Time 1 H1-05 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 M1-M2 Function Selection
d1-02 Frequency Reference 2 L1-01 Motor Overload Protection Selection
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4.7 Auto-Tuning

4.7 Auto-Tuning

¢ Types of Auto-Tuning

The drive offers different types of Auto-Tuning for induction motors and permanent magnet motors. The type of

Auto-Tuning used differs further based on the control mode and other operating conditions. Refer to the tables below to
select the type of Auto-Tuning that bests suits the application. Directions on how to execute Auto-Tuning are listed in

Start-Up Flowcharts on page 127.

Note: The drive will only show Auto-Tuning parameters that are valid for the control mode that has been set to A1-02. If the control
mode is for an induction motor, the Auto-Tuning parameters for PM motors will not be available. If the control mode is for a PM
motor, the Auto-Tuning parameters for induction motors will not be available. Inertia Tuning and ASR Gain Tuning parameters

and setting options will be visible only when the drive is set for operation with Closed Loop Vector or CLV/PM.

B Auto-Tuning for Induction Motors

This feature automatically sets the V/f pattern and motor parameters E1-000 and E2-000 (E3-00, E4-O0 for motor 2)
for an induction motor. In Closed Loop Vector, some F1-OO parameters for speed feedback detection are also set up.

Table 4.21 Types of Auto-Tuning for Induction Motors

Type Setting

Application Conditions and Benefits

Control Mode

VI

VIf wiPG OoLv

CLv

Rotational Auto-Tuning T1-01=0

Motor can be decoupled from the load and rotate freely while
Auto-Tuning is performed.

Motor and load can not be decoupled but the motor load is below 30%.
Rotational Auto-Tuning gives the most accurate results, and is therefore
highly recommended if possible.

N/A

N/A YES

YES

Stationary Auto-Tuning 2 T1-01=4

Motor and load can not be decoupled and the load is higher than 30%.
A motor test report is available. Once the no-load current and the rated
slip have been entered, the drive calculates and sets all other
motor-related parameters.

N/A

N/A YES

YES

Stationary Auto-Tuning for

T1-01 =2
Line-to-Line Resistance 0

The drive is used in V/f Control and other Auto-Tuning selections not
possible.

Drive and motor capacities differ.

Tunes the drive after the cable between the drive and motor has been
replaced with a cable over 50 m long. Assumes Auto-Tuning has already
been performed.

Should not be used for any vector control modes unless the motor cable
has changed.

YES

YES YES

YES

Rotational Auto-Tuning for V/f

T1-01 =
Control 01=3

Recommended for applications using Speed Estimation Speed Search or
using the Energy Saving function in V/f Control.

Assumes motor can rotate while Auto-Tuning is performed. Increases
accuracy for certain functions like torque compensation, slip
compensation, Energy Saving, and Speed Search.

YES

YES N/A

N/A

Stationary Auto-Tuning 3 T1-01=5

A motor test report listing motor data is not available.

Motor can be driven with a normal duty mode after Auto-Tuning. A trial
run is performed after Auto-Tuning to automatically calculate motor
parameters needed for vector control.

N/A

N/A YES

YES
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4.7 Auto-Tuning

Table 4.22 lists the data that must be entered for Auto-Tuning. Make sure this data is available before starting
Auto-Tuning.

The information needed is usually listed on the motor nameplate or in the motor test report provided by the motor
manufacturer. Also refer to Subchart A-1: Simple Motor Setup Using V/f Control on page 128 and Subchart A-2: High
Performance Operation Using OLV or CLV on page 129 for details on Auto-Tuning process and selections.

Table 4.22 Auto-Tuning Input Data

Tuning Type (T1-01)
Input Value put Unit 2 3
P Parameter Stanodard I;.\i,::;;‘t’:r"ig: R\(;;fat(i:%rrl‘?: offr Stati011ary 2 Statiosnary 3

Control Mode A1-02 - 2,3 0,1,2,3 0,1 2,3 2,3
Motor Rated Power T1-02 kW YES YES YES YES YES
Motor Rated Voltage T1-03 Vac YES N/A YES YES YES
Motor Rated Current T1-04 A YES YES YES YES YES
Motor Rated Frequency T1-05 Hz YES N/A YES YES YES
Number of Motor Poles T1-06 - YES N/A YES YES YES
Motor Rated Speed T1-07 min-! YES N/A YES YES YES

PG Number of Pulses Per T1-08 - YES <7> N/A N/A YES <> YES <1>

Revolution

Motor No-load Current T1-09 A N/A N/A N/A YES YES
Motor Rated Slip T1-10 Hz N/A N/A N/A YES YES
Motor Iron Loss T1-11 w N/A N/A YES N/A YES

<1> Input data is needed for CLV/PM only.

B Auto-Tuning for Permanent Magnet Motors

Automatically sets the V/f pattern and motor parameters E1-000 and ES-O00O when a PM motor is used. In Closed Loop
Vector Control, the Auto-Tuning process will also set some F1-CI10 parameters for speed feedback detection.

Table 4.23 Types of Auto-Tuning for Permanent Magnet Motors

Control Mode
OLV/PM AOLV/PM CLV/PM

Type Setting Application Conditions and Benefits

Motor does not rotate during Auto-Tuning
Motor data like listed in Table 4.24 are available from test report or motor YES YES YES
nameplate.

PM Motor Parameter Settings T2-01=0

A motor test report listing motor data is not available. Drive YES YES YES

ERS st teglinines T2-01=1 automatically calculates and sets motor parameters.

Useful to tune the drive when the motor data were set up manually or by
T2-01=2 motor code and the cable is longer than 50 m. Should also be performed if YES YES YES
the cable has changed after earlier tuning.

PM Stationary Auto-Tuning for
Stator Resistance

PG encoder has been replaced. Calculates the Z pulse offset.

Requires the motor to rotate with no or very low load. N/A N/A YES

Z Pulse Offset Tuning T2-01=3

Use if a motor test is not available.

Tunes the motor induction voltage only.

Should be performed after motor data are set and the encoder offset is
adjusted.

The motor must be uncoupled from the mechanical system (remove
loads).

Perform High Frequency Injection Parameter Tuning after setting motor
parameters. Refer to T2-01: PM Motor Auto-Tuning Mode Selection on
page 149 for details.

The motor rotated in reverse or STo fault (Motor Step-Out) occurred at
startup in OLV/PM

Low speed, and insufficient or no torque after activating the high
frequency injection control (n8-57 = 1) in AOLV/PM.

Faults, such as the motor rotating in reverse, occurred when the power
was turned on during initial startup in CLV/PM.

Note: High Frequency Injection cannot be used with an SPM motor.

Back EMF Constant Tuning T2-01 =11 N/A N/A YES

High Frequency Injection

Parameter Tuning N/A YES YES

T2-01=13

* A motor test report listing motor data is not available.

* Motor can be decoupled from the load and rotate freely while
Auto-Tuning is performed. Drive automatically calculates and sets motor YES YES YES
parameters.

PM Rotational Auto-Tuning gives more accurate results than Stationary
Auto-Tuning.

PM Rotational Auto-Tuning T2-01=14
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4.7 Auto-Tuning

Table 4.24 lists the data that must be entered for Auto-Tuning. Make sure the data is available before starting

Auto-Tuning.

The information needed is usually listed on the motor nameplate or in the motor test report provided by the motor

manufacturer. Also refer to Subchart A-3: Operation with Permanent Magnet Motors on page 130 for details on the
tuning mode selection and the tuning process.

VARISPEED

3-PHASE PERMANENT MAGNET MOTOR
TYPE SST4- POLES E5-04
PROTECT ION COOLING
K] v Hz [ RATING [ A [r/min _r [ FE505
E5-02 | E1-05 E5-03 [F1-04.06 _Ld | E5-06
Lo | E507 O
Ke | E5-09
INS._ COOLANT TEWP. °C_ALTITUE m  _AG[ E5-11
STD NASS ke _AQ
BRG NO " i Ki
Kt

SER NO YEAR
QASKAWA ELECTRIC CORPORATION  uwemn

Figure 4.16 Example of Motor Nameplate
Table 4.24 Auto-Tuning Input Data

Tuning Type (T2-01)

Input Value Paramater| Uit 0 ; 1 Statiznary 2Poise |Back EMF H}gh 14
Motor Parameter Settings Stationary Stator Offset | Constant Frequency Rotational
Resistance Injection
Control Mode A1-02 - 56,7 5 6,7 5 6,7 56,7 7 7 6,7 5 6 7
Motor Code T2-02 - <1> FFFF FFFF - - - - - - - - -
Motor Type T2-03 - N/A N/A N/A YES YES N/A N/A N/A N/A YES YES YES
Motor Rated Power T2-04 kW N/A YES YES YES YES N/A N/A N/A N/A YES YES YES
Motor Rated Voltage T2-05 Vac N/A YES YES YES YES N/A N/A N/A N/A YES YES YES
Motor Rated Current T2-06 A N/A YES YES YES YES YES N/A N/A N/A YES YES YES
Motor Rated Frequency T2-07 Hz N/A YES N/A YES N/A N/A N/A N/A N/A YES N/A N/A
Number of Motor Poles T2-08 — N/A YES YES YES YES N/A N/A N/A N/A YES YES YES
Motor Rated Speed T2-09 min-! N/A N/A YES N/A YES N/A N/A N/A N/A N/A YES YES
Stator 1 Phase Resistance T2-10 Q YES YES YES N/A N/A N/A N/A N/A N/A N/A N/A N/A
d-Axis Inductance T2-11 mH YES YES YES N/A N/A N/A N/A N/A N/A N/A N/A N/A
q-Axis Inductance T2-12 mH YES YES YES N/A N/A N/A N/A N/A N/A N/A N/A N/A
Induced Voltage Constant| 1, 5 | _ | vygs | vEs | vEs | wA | NA N/A N/A N/A NA | NA | NA | NA
Unit Selection
Voltage Constant T2-14 <3> YES YES YES N/A N/A N/A N/A N/A N/A N/A N/A N/A
Tuning Pull-in Current T2-15 % N/A N/A N/A YES YES N/A N/A N/A N/A YES YES YES
PG Number of Pulses Per | 1, 6 | o0 | vES<»| WA [YES<>| NA |YEs<| N N/A N/A N/A NA | NA | YES
Revolution
Z Pulse Offset T2-17 (niii_) YES<2>| N/A |YES<z>| N/A |YES<2>| NA N/A N/A N/A NA | NA | NA

<1> Input the motor code when using the YASKAWA motor. Select FFFF when using the motor by other manufacturers.
<2> Input data is needed for CLV/PM only.
<3> Depends on T2-13 setting.

B Inertia Tuning and Speed Control Loop Auto-Tuning

Inertia Tuning can be performed when the drive is using Closed Loop Vector control for either IM or PM motors. Inertia
Tuning automatically calculates load and motor inertia, and optimizes settings related to the Feed Forward control.

ASR Gain Auto-Tuning performs the same operation as Inertia Tuning, but also optimizes speed control loop settings.

Table 4.25 Inertia and Speed Control Loop Tuning

Type Setting Control Mode Application Conditions and Benefits
IM Motor T1-01=8 CLV Lets the motor rotate at a certain speed and applies a test signal. The response to
Inertia Tuning the test signals are analyzed, and adjustments are made to parameters controlling
PM Motor T2-01=38 CLV/PM the Feed Forward function.
IM Motor T1-01=9 CLV S . i S ; ; <0 adiusts ;
ASR Gain Auto-Tuning Perfonps the same operation as lnemz} Tuning, but also adjusts the ASR gain
PM Motor T2-01=9 CLV/PM according to the response to the test signal.

Note:
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4.7 Auto-Tuning

Table 4.26 explains that data that must be entered in order to perform the Inertia Tuning and ASR Gain Auto-Tuning.
Refer to Auto-Tuning for Permanent Magnet Motors on page 140 for details.
Table 4.26 Auto-Tuning Input Data

Tuning Type (T1-01 or T2-01)
Input Value Input Parameter Unit 8 9
Inertia Tuning ASR Gain Tuning

Control mode Al1-02 — 3,7 3,7
Test signal frequency T3-01 Hz YES YES
Test signal amplitude T3-02 rad YES YES
Motor inertia T3-03 kgm? YES YES
System response frequency T3-04 Hz N/A YES

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

B Basic Auto-Tuning Preparations

» Auto-Tuning requires the user to input data from the motor nameplate or motor test report. Make sure this data is
available before Auto-Tuning the drive.

* For best performance, the drive input supply voltage must be greater than the motor rated voltage.

Note: Better performance is possible when using a motor with a base voltage that is 20 V (200 V class models) or 40V (400 V class
models) lower than the input supply voltage. This is particularly important when operating the motor above 90% of base speed,
where high torque precision is required.

* To cancel Auto-Tuning, press the STOP key on the digital operator.

* When using a motor contactor, make sure it is closed throughout the Auto-Tuning process.

* When using Auto-Tuning for motor 2, make sure motor 2 is connected to the drive output when performing the tuning.
*» Table 4.27 describes digital input and output terminal operation while Auto-Tuning is performed.

Table 4.27 Digital Input and Output Operation During Auto-Tuning

Motor Type Auto-Tuning Type Digital Input Digital Output

Rotational Auto-Tuning Functions the same as during normal operation

Stationary Auto-Tuning 2 o )
Maintains the status at the start of Auto-Tuning

IM Motor Stationary Auto-Tuning for Line-to-Line Resistance
Rotational Auto-Tuning for V/f Control Functions the same as during normal operation
Stationary Auto-Tuning 3 Maintains the status at the start of Auto-Tuning
PM Motor Parameter Settings Digital output functions are disabled.

PM Stationary Auto-Tuning

Digital input functions are disabled.

PM Stationary Auto-Tuning for Stator Resistance Maintains the status at the start of Auto-Tuning
PM Motor Z Pulse Offset Tuning

Back EMF Constant Tuning Functions the same as during normal operation

High Frequency Injection Parameter Tuning Digital output functions are disabled.

PM Rotational Auto-Tuning Functions the same as during normal operation
IM and PM Inertia Tuning

Functions the same as during normal operation

Motors ASR Gain Auto-Tuning

B Notes on Rotational Auto-Tuning

* To achieve optimal performance from Rotational Auto-Tuning, the load should be decoupled from the motor.
Rotational Auto-Tuning is best suited for applications requiring high performance over a wide speed range.

* If motor and load can not be decoupled, reduce the load so that it is no greater 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.

NOTICE: Make sure that the motor and the load are not connected when performing Auto-Tuning. Failure to comply may cause
damage to equipment or injury to personnel.

NOTICE: Electrical Shock Hazard. When executing Auto-Tuning, voltage is applied to the motor even before it rotates. Do not touch
the motor until Auto-Tuning is completed. Failure to comply may result in injury from electrical shock. If Rotational Auto-Tuning is
performed, the motor will remain stopped for approximately one minute with power applied and then the motor will rotate for one
minute.
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4.7 Auto-Tuning

B Notes on Stationary Auto-Tuning
Stationary Auto-Tuning modes analyze motor characteristics by injecting current into the motor for about one minute.

WARNING! Electrical Shock Hazard. When executing Stationary Auto-Tuning, voltage is applied to the motor even before it rotates.
Do not touch the motor until Auto-Tuning is completed. Failure to comply may result in injury from electrical shock.

WARNING! Sudden Movement Hazard. If installed, 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.

Stationary Auto-Tuning 2

* Perform these tuning methods when using a vector control mode but Rotational Auto-Tuning cannot be performed.

* Check the area around the motor to ensure that nothing will accidentally cause the motor to rotate during the
Auto-Tuning process.

* Perform Stationary Auto-Tuning 3 when the motor test report is not available. If the motor test report is available,
perform Stationary Auto-Tuning 2 instead.

Stationary Auto-Tuning 3

NOTICE: Electrical Shock Hazard. When executing Stationary Auto-Tuning 3, voltage is applied to the motor even before it rotates. Do
not touch the motor until Auto-Tuning is completed. Failure to comply may result in injury from electrical shock.

NOTICE: When performing Stationary Auto-Tuning 3 for a motor while it is connected to the machine, such as a conveyor, do not
release the holding brake during Auto-Tuning.

Stationary Auto-Tuning 3 can be used in either Open Loop Vector control or Closed Loop Vector control. Set T1-01 to 5
and enter the input data from the motor nameplate. If the RUN key is pressed, the motor will remain stopped for
approximately one minute to automatically calculate the motor parameters that are needed. When the motor is used for
the first time in Drive Mode after Auto-Tuning has been performed, the motor parameters (E2-02 and E2-03) are set
automatically.

After Stationary Auto-Tuning 3 has been performed, make sure the following conditions are met and use the following
procedures to perform the operation in test mode.

1. Check the values of E2-02 and E2-03 in Verify Menu or Parameter Setting Mode.
2. Operate the motor once in Drive Mode with the following conditions.
* Do not disconnect the wiring between the motor and drive.
* Do not lock the motor shaft with a mechanical brake or other device.
* The maximum motor load should be 30% of the rated load.
* Maintain a constant speed of 30% of E1-06 (base frequency, default value = maximum frequency) or higher
for one second or longer.

3. After the motor is stopped, recheck the values of E2-02 and E2-03 in Verify Mode or Parameter Setting Mode.
4. Confirm that the input data is correct.

Note: 1. Ifthe aforementioned conditions are not met when using the motor for the very first use, there will be large discrepancies between the
values set for the motor rated slip (E2-02) and the motor no-load current (E2-03), and the motor test report and the data given in
Parameter Table on page 454. This could result in motor vibration, hunting, insufficient torque, or overcurrent. For hoist
applications, this could result in the cage falling or serious injury. Either perform Stationary Auto-Tuning 3 again and then perform
operation with the above procedure and conditions, or perform Stationary Auto-Tuning 2, or rotational Auto-Tuning.

2. If midway initialization is performed, restart the entire procedure from the beginning.

3. Use the following guidelines for a general-purpose motor: Motor rated slip (E2-02): 0.5 Hz to 3 Hz, Motor no-load current (E2-03):
30% to 65% of the rated current. Generally speaking, for larger motor capacities the rated slip is smaller and the no-load current as a
percentage of the rated current is smaller. Refer to Parameter Table on page 454 for details.

Stationary Auto-Tuning for Line-to-Line Resistance and PM Motor Stator Resistance

* Perform when entering motor data manually while using motor cables longer than 50 m.

* If the motor cables have been replaced with line over 50 m long after Auto-Tuning as already been performed, then
execute Stationary Auto-Tuning for line-to-line resistance.

Start-Up Programming
& Operation
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4.7 Auto-Tuning

B Notes on Inertia Tuning and ASR Gain Auto-Tuning

WARNING! Electrical Shock Hazard. When executing Inertia Tuning or ASR Gain Auto-Tuning, voltage is applied to the motor even
before it rotates. Do not touch the motor until Auto-Tuning is completed. Failure to comply may result in injury from electrical shock.

* Both tuning methods must be performed with the machine connected to the motor but without load applied.

* The motor will rotate during the Auto-Tuning process. Make sure the areas around the motor and connected machinery
are clear.

* The drive will let the system rotate at a certain speed while superimposing a sine wave test signal. Make sure this
tuning process does not cause any problem or malfunction in the machine before using it.

* Ensure the motor-mounted brake is fully released if installed.

» Connected machinery should be allowed to rotate the motor.

4 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 appear on the digital operator.

DIGITAL OPERATOR JVOP-180 )

- ATUNE - DRV Rd

Er-03
STOP key

XXX Hz/ X XXA

KL 000>

I D I | BBJRESET

A — During Auto-Tuning B — Auto-Tuning Aborted
Figure 4.17 Auto-Tuning Aborted Display

€ Auto-Tuning Operation Example
The following example demonstrates Rotational Auto-Tuning when using OLV (A1-02 = 2) and CLV (A1-02 = 3).
B Selecting the Type of Auto-Tuning

Step Display/Result

- MODE - DRV Rdy

FREF (Al

. S . U1-01= 0.00H
1. | Turn on the power to the drive. The initial display appears. | | =T o Z

- U1-02= 0.00Hz [RSEQ
U1-03= 0.00A [RREF]

[ JoG RN |

-MODE- PRG

2. Press the or ‘/ key until the Auto-Tuning display appears. -p

HELP QaWIoly DATA

-A.TUNE - PRG
Tuning Mode Sel

T1-EH= 0 <0+
Standard Tuning

FWD IBLXLN

Press % T1-01 and the current setting 0 (Rotational Auto-Tuning) are displayed. -p

-A.TUNE - PRG
Tuning Mode Sel

T1-01= [ 0+
Standard Tuning

0
FwD IS

Press @ The setting of T1-01 flashes and can be changed. <7> -

The setting is already 0 (Rotational Auto-Tuning). Do not change the setting and press E@ -p

Entry Accepted

-A.TUNE - PRG
Tuning Mode Sel

6. | The display automatically returns to the display shown in Step 3. T1-8H= 0 «ox
=) Standard Tuning

[@W[o8 DATA

<1>T1-00 will appear on the display when one of the multi-function inputs has been set to switch between motor 1 and motor 2 (H1-OO = 16).

144 YASKAWA ELECTRIC SIEP C710636 03D YASKAWA U1000 Technical Manual



4.7 Auto-Tuning

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 6 in “Selecting the Type of Auto-Tuning.”

The setting can be changed.

Step Display/Result
-A.-TUNE - PRG
Mtr Rated Power
1. | Press to access the motor output power parameter T1-02. - T188= 0.75kW
The value set for E2-11 prior to turning on the power is displayed for T1-02. (0-98 ;565\?\/00)
FWD
-A-TUNE - PRG
r Mtr Rated Power
2. | The setting value of T1-02 flashes when is pressed. T1-02= [§00.75kW
- (0.00 ~ 650.00)

“0.75KW”
FWD

o
3| Press s a s , and to enter the motor power nameplate data in kW. -

-A.TUNE - PRG
Mtr Rated Power

T1-02= 000.4EkW
(0.00 ~ 650.00)
“0.75KW”
FWD

4. < .
Press §aif=:z8 to save the setting. -p Entry Accepted
-A.TUNE - PRG
Mtr Rated Power
5. | The display automatically returns to the display in Step 1. T1{E= 0.40kW
4 (0.00 ~ 650.00)
“0.75kW”

FWD IBLNIN

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

« T1-04, Motor Rated Current

« T1-05, Motor Base Frequency

¢ T1-06, Number of Motor Poles -
« T1-07, Motor Base Frequency

* T1-09, Motor No-Load Current (Stationary Auto-Tuning 2 only)
* T1-10, Motor Rated Slip (Stationary Auto-Tuning 2 only)

-A.TUNE - PRG
Rated Voltage

T1{E= 200.0VAC
(0.0~ 255.0)
“200.0VAC”

FWD

v

-A.TUNE - PRG
Mtr Rated Slip

T1HE= XXX Hz
(0.00 ~ 20.00)
XXX Hz”

FWD

Note: 1. For details on each setting, refer to Parameter Settings during Induction Motor Auto-Tuning: T1 on page 146.

2. To execute Stationary Auto-Tuning for line-to-line resistance only, set parameters T1-02 and T1-04.
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4.7 Auto-Tuning

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.

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

Note: These instructions continue from Step 6 in “Enter Data from the Motor Nameplate”.

Step Display/Result
-A.TUNE - DRV Rdy
Auto-Tuning
. . 0.00 Hz/ 0.00A
L After entering the data listed on the motor nameplate, press to confirm. - Tuning Ready ?

Press RUN key
FwD I

-ATUNE - DRV Rd
Press to activate Auto-Tuning. The drive begins by injecting current into the motor for about 1 min, 7_i7 Proceeding _
2. and then starts to rotate the motor. XXX Hz/ X XXA
Note: The first digit on the display indicates which motor is undergoing Auto-Tuning (motor 1 or motor 2). The => L I
second digit indicates the type of Auto-Tuning being performed. Vo BN
-MODE - DRV
3. | Auto-Tuning finishes in approximately one to two minutes. End
J PP ¥ - Tune Successful

| WAWIRESET]

4 Parameter Settings during Induction Motor Auto-Tuning: T1

The T1-0O0 parameters are used to set the Auto-Tuning input data for induction motor tuning.

Note: For motors that are to be operated in the field weakening range, first perform the Auto-Tuning with the base data. 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/Motor 2 Selection lor2 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 E4-0O00 for motor 2. Make sure that motor 2 is connected to the
drive for Auto-Tuning.
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4.7 Auto-Tuning

B T1-01: Auto-Tuning Mode Selection
Sets the type of Auto-Tuning to be used. Refer to Auto-Tuning for Induction Motors on page 139 for details on the
different types of Auto-Tuning.

No. Name Setting Range Default
VIt 2,3
Ti01 Auto-Tuning Mode Seecton virwG:2,3 201 VIEO)
CLV:0,2,4,5,8,9
Setting 0: Rotational Auto-Tuning
Setting 2: Stationary Auto-Tuning for Line-to-Line Resistance
Setting 3: Rotational Auto-Tuning for V/f Control
Setting 4: Stationary Auto-Tuning 2
Setting 5: Stationary Auto-Tuning 3

Setting 8:
Setting 9:

Inertia Tuning
ASR Gain Auto-Tuning

Note: Inertia Tuning and ASR Gain Auto-Tuning might not be available if gears are between the machine and the motor shaft.

B T1-02: Motor Rated Power

Sets the motor rated power according to the motor nameplate value.

No. Name Setting Range Default
T1-02 Motor Rated Power 0.00 to 650.00 kW Determined by 02-04 and

B T1-03: Motor Rated Voltage (T1-01 =0, 3, 4, 5)

Sets the motor rated voltage according to the motor nameplate value. If the motor to be operated above its base speed,
enter the voltage at base speed here.

For better control precision around rated speed when using a vector control mode, it can be helpful to enter the no-load
voltage for the motor here. The motor’s “no-load voltage” refers to the voltage needed to operate the motor under no-load
conditions at rated speed. The no-load voltage can usually be found in the motor test report available from the
manufacturer. If the motor test report is not available, enter approximately 85% of the rated voltage printed on the motor
nameplate. This may increase the output current and reduce the overload margin.

No.

Name

Setting Range

Default

T1-03 <7>

Motor Rated Voltage

0.0t0255.5V

200.0 V

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

B T1-04: Motor Rated Current

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

No.

Name

Setting Range

Default

T1-04

Motor Rated Current

10 to 150% of drive rated current

02-04

B T1-05: Motor Base Frequency (T1-01 =0, 2, 4, 5)

Sets 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 maximum frequency to E1-04 (E3-04 for motor 2) after
Auto-Tuning is complete.

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, 3, 4, 5)
Sets the number of motor poles according to the motor nameplate value.
No. Name Setting Range Default
T1-06 Number of Motor Poles 2t0 48 4
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4.7 Auto-Tuning

B T1-07: Motor Base Speed (T1-01=0, 3, 4, 5)

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 min-! 1450 min-!

B T1-08: PG Number of Pulses Per Revolution (T1-01 =0, 4, 5)

Sets the number of pulses from the PG encoder. Set the actual number of pulses for one full motor rotation.

No. Name Setting Range Default
T1-08 PG Number of Pulses Per Revolution 0 to 60000 ppr 1024 ppr

Note: T1-08 will only be displayed in CLV.
B T1-09: Motor No-Load Current (T1-01 = 4, 5)

Sets the no-load current for the motor.

The default setting displayed is no-load current that was automatically calculated from the rated power set in T1-02 and
the motor rated current set to T1-04. Enter the data listed on the motor test report. Leave this data at the default setting if
the motor test report is not available.

No. Name Setting Range Default
0 A to [T1-04]
T1-09 <71> Motor No-Load Current (Max: 0 to 2999.9) -

<1> Display is in the following units:
e CIMR-UO200028, 2000042, and 4000011 to 4000027: 0.01 A units
* CIMR-UO200054 to 2000248, and 4010034 to 4000930: 0.1 A units

B T1-10: Motor Rated Slip (T1-01 =4, 5)
Sets the rated slip for the motor.

The default setting displayed is the motor rated slip for a Yaskawa motor calculated from the rated power set in T1-02.
Enter the data listed on the motor test report.

No. Name Setting Range Default
T1-10 Motor Rated Slip 0.00 to 20.00 Hz -

B T1-11: Motor Iron Loss (T1-01 = 3, 5)

Provides iron loss information for determining the Energy Saving coefficient. T1-11 will first display a value for the
motor iron loss that was automatically calculated when motor capacity was entered to T1-02. If the motor test report is
available, enter the motor iron loss value listed there.

No. Name Setting Range Default

T1-11 Motor Iron Loss 0to 65535 W E2-11 (E4-11)
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4 Parameter Settings during PM Motor Auto-Tuning: T2
The T2-0O0O parameters are used to set the Auto-Tuning input data for PM motor tuning.

B T2-01: PM Motor Auto-Tuning Mode Selection

Selects the type of Auto-Tuning to be performed. Refer to Auto-Tuning for Permanent Magnet Motors on page 140 for
details on different types of Auto-Tuning.

No. Name Setting Range Default
OLV/PM: 0, 1, 2, 14
T2-01 PM Motor Auto-Tuning Mode Selection AOLV/PM: 0, 1,2, 13, 14 0
CLV/PM: 0, 1,2,3,8,9,11,13, 14

Setting 0: PM Motor Parameter Settings
Setting 1: PM Stationary Auto-Tuning
Setting 2: PM Stationary Auto-Tuning for Stator Resistance
Setting 3: Z-Pulse Offset Tuning
Setting 8: Inertia Tuning
Setting 9: ASR Gain Auto-Tuning
Setting 11: Back EMF Constant Tuning
Setting 13: High Frequency Injection Parameter Tuning
Setting 14: PM Rotational Auto-Tuning
Note: 1. Inertia Tuning and ASR Gain Auto-Tuning might not be available if gears are between the machine and the motor shaft.

2. For special-purpose motors, Yaskawa recommends Back EMF Constant Tuning after Stationary Auto-Tuning has been performed.
Back EMF Constant Tuning rotates the motor to measure the actual induction voltage constants, and therefore allows for more
accurate control than Stationary Auto-Tuning alone.

3. For special-purpose motors, Yaskawa recommends Back EMF Constant Tuning after Stationary Auto-Tuning has been performed.
Back EMF Constant Tuning rotates the motor to measure the actual induction voltage constants, and therefore allows for more
accurate control than Stationary Auto-Tuning alone.

4. When using High Frequency Injection, perform High Frequency Injection Parameter Tuning after setting motor parameters. High
Frequency Injection cannot be used with an SPM motor. When performing High Frequency Injection Parameter Tuning (T2-01 = 13),
n8-36, n8-37, and n8-39 will be set automatically. Before performing High Frequency Injection Parameter Turning, perform PM
Stationary/Rotational Auto-Tuning or set the nameplate value of the motor.

B T2-02: PM Motor Code Selection

If the drive is operating a Yaskawa PM motor from the SMRA, SSR1, or SST4 series, enter the motor code for the motor
in parameter T2-02. This will automatically set parameters T2-03 through T2-14. If using a specialized motor or one
designed by a manufacturer other than Yaskawa, set T2-02 to FFFF. Data from the motor nameplate or the motor test
report will then need to be entered as prompted.

Only the designated PM motor codes may be entered. The PM motor codes accepted by the drive will differ by the
control mode that has been selected. Refer to E5: PM Motor Settings on page 242 for motor codes.

No. Name Setting Range Default
T2-02 PM Motor Code Selection 0000 to FFFF Depending on A1-02 and 02-04

B T2-03: PM Motor Type

Selects the type of PM motor the drive will operate.

No. Name Setting Range Default
T2-03 PM Motor Type 0,1 1

Setting 0: IPM motor
Setting 1: SPM motor

B T2-04: PM Motor Rated Power

Specifies the motor rated power in kilowatts.

No. Name Setting Range Default
T2-04 PM Motor Rated Power 0.00 to 650.00 kW Depending on 02-04 and C6-01
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H T2-05: PM Motor Rated Voltage

Sets the motor rated voltage.

No. Name Setting Range Default
T2-05 <I1> PM Motor Rated Voltage 0.0to 255.0 V 200.0 V

<1> The setting range and default value shown here is for a 200 V class drive. These values double when using a 400 V class unit.

B T2-06: PM Motor Rated Current

Enter the motor rated current in amps.

No. Name Setting Range Default

0, 0, 1
T2-06 <1> PM Motor Rated Current 10% to 150 é:l:rfe:;e drive rated Depending on 02-04

<1> Display is in the following units:
* CIMR-UO200028, 2000042, and 4000011 to 4000027: 0.01 A units
* CIMR-UO200054 to 2000248, and 4000034 to 4000930: 0.1 A units

B T2-07: PM Motor Base Frequency

Enter the motor base frequency in Hz.

Note: T2-07 will be displayed when in OLV/PM.

No. Name Setting Range Default
T2-07 PM Motor Base Frequency 0.0 to 400.0 Hz 87.5Hz

B T2-08: Number of PM Motor Poles

Enter the number of motor poles.

No. Name Setting Range Default
T2-08 Number of PM Motor Poles 2 to 48 6

B T2-09: PM Motor Base Speed

Enter the motor rated speed in min-!.

Note: T2-09 will be displayed when in AOLV/PM and CLV/PM.

No. Name Setting Range Default
T2-09 PM Motor Base Speed 0 to 24000 min"! 1750 min-!

B T2-10: PM Motor Stator Resistance

Enter the motor stator resistance per motor phase.

No. Name Setting Range Default
T2-10 PM Motor Stator Resistance 0.000 to 65.000 Q Depending on T2-02

H T2-11: PM Motor d-Axis Inductance

Enter the d axis inductance per motor phase.

No. Name Setting Range Default
T2-11 PM Motor d-Axis Inductance 0.00 to 600.00 mH Depending on T2-02

B T2-12: PM Motor g-Axis Inductance

Enter the q axis inductance per motor phase.

No. Name Setting Range Default
T2-12 PM Motor g-Axis Inductance 0.00 to 600.00 mH Depending on T2-02
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B T2-13: Induced Voltage Constant Unit Selection

Selects the units used for setting the induced voltage coefficient.

No. Name Setting Range Default
T2-13 Induced Voltage Constant Unit Selection 0,1 1

Setting 0: mV (min-")
Setting 1: mV (rad/s)
Note: IfT2-13 is set to 0, then the drive will use E5-24 (Motor Induction Voltage Constant 2 (for PM Motors)), and will automatically
set E5-09 (Motor Induction Voltage Constant 1 (Ke) (for PM Motors)) to 0.0. If T2-13 is set to 1, then the drive will use E5-09
and will automatically set E5-25 to 0.0.

B T2-14: PM Motor Induced Voltage Constant (Ke)

Enter the motor induced voltage constant (Ke).

No. Name Setting Range Default
T2-14 PM Motor Induced Voltage Constant (Ke) 0.0 to 2000.0 Depending on T2-02

B T2-15: Pull-In Current Level for PM Motor Tuning

Sets the amount of pull-in current used to tune the d-axis and g-axis inductance. Set as a percentage of the motor rated
current.

No. Name Setting Range Default
T2-15 Pull-In Current Level for PM Motor Tuning 0 to 120% 30%

B T2-16: PG Number of Pulses Per Revolution for PM Motor Tuning

Enter the number of pulses from the PG encoder per motor rotation. Set the actual number of pulses for one full motor
rotation.

No. Name Setting Range Default
T2-16 PG Number of Pulses Per Revolution for PM Motor Tuning 1 to 15000 ppr 1024 ppr

B T2-17: Encoder Z-Pulse Offset (A0)

Sets the amount of compensation or offset in 0.1 degree units in order to fine-tune the home position. If the amount of
offset needed for the Z pulse is unknown or if the PG encoder is replaced, perform Z pulse tuning.

No. Name Setting Range Default
T2-17 Encoder Z-Pulse Offset (A0) -180.0 to 180.0 deg 0.0 deg
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4.7 Auto-Tuning

& Parameter Settings during Inertia and Speed Control Loop Auto-Tuning: T3

These tuning methods apply a sine wave test signal to the system. By the measuring the response the drive estimates the
system inertia. It automatically sets parameters listed in Table 4.28.

Table 4.28 Parameters Adjusted by Inertia and Speed Loop Auto-Tuning

T1-01 or T2-01
Parameter Description 8 9
Inertia Tuning Speed Control Loop (ASR) Tuning
C5-01 ASR Proportional Gain 1 N/A YES
C5-17 (C5-37) Motor Inertia YES YES
C5-18 (C5-38) Motor Inertia Ratio YES YES
n5-02 Motor Acceleration Time YES YES
n5-03 Feed Forward Control Ratio Gain YES YES

B T3-01: Inertia Tuning Frequency Reference
There is normally no need to change this parameter from the default value.

Sets the frequency of the test signal applied to the motor during Inertia Tuning. Increasing the value may be beneficial
when working with high inertia loads.

No. Name Setting Range Default
T3-01 Inertia Tuning Frequency Reference 0.1 to 20.0 Hz 3.0Hz

B T3-02: Inertia Tuning Reference Amplitude
There is normally no need to change this parameter from the default value.

Enter the amplitude of the test signal applied to the motor during Inertia Tuning. If the load inertia is too large and causes
problems during Inertia Tuning, try decreasing the value. If a fault occurs when T3-01 is set to low value, the situation
may be remedied by adjusting T3-02.

No. Name Setting Range Default

T3-02 Inertia Tuning Reference Amplitude 0.1 to 10.0 rad 0.5 rad
B T3-03: Motor Inertia

Enter the inertia of the motor. This value is used to determine the load inertia using the test signal response. The default
setting is for a Yaskawa standard motor as listed in the motor inertia table.

No. Name Setting Range Default

Depending on
02-04, C6-01, E5-01

T3-03 Motor Inertia 0.0001 to 600.00 kgm?

Note: Display is in the following units.
* CIMR-UOA400011 to 40300014: 0.0001 kgm? units
* CIMR-UO200028 to 2000192, 4000021 to 4000124: 0.001 kgm?
* CIMR-UO200248, 4000156 to 4000930: 0.01 kgm? unit units

B T3-04: ASR Response Frequency

Sets the response frequency (reciprocal of the step response time constant) of the system or the connected machine. The
drive uses this value and the load inertia to fine-tune the speed control loop gain (C5-01, ASR Gain 1). Oscillation may
result if the value input here is higher than the actual response frequency of the system.

No. Name Setting Range Default

T3-04 ASR Response Frequency 0.1 to 50.0 Hz 10.0 Hz
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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 decoupled 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.

Step Display/Result
“MODE - DRV Rdy
1. | Turn on the power to the drive. The initial display appears. -p U1-01= 0.00Hz __ __

U1-02= 0.00Hz [RSEQ]
U1-03= 0.00A [RREF]
el Fwo I

& =3
Press the E key to select LOCAL. The LO/RE light will turn on. =»> .

3. | Set the frequency reference to 6 Hz. Refer to Figure 4.6 (page 122) for the setting procedure. - -

4. Press to give the drive a Run command. RUN will light and the motor will rotate at 6 Hz. =
5. | Ensure the motor is rotating in the correct direction and that no faults or alarms occur. -p

If there is no error in step 4, increase the frequency reference. Refer to Figure 4.6 (page 122) for the procedure
6 to change the frequency reference. Increase the frequency in increments of 10 Hz, verifying smooth operation
| atall speeds. For each frequency, check the drive output current using monitor U1-03. The current should be
well below the motor rated current.
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4.8 No-Load Operation Test Run

Step

Display/Result

The drive should operate normally. Press @TOP to stop the motor. RUN flashes during deceleration to stop -p

until the motor comes to a complete stop.
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4.9 Test Run with Load Connected

4.9 Test Run with Load Connected

¢ Test Run with the Load Connected

After performing a no-load test run, connect the motor 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 load and machinery to the motor.

* 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.

* Watch monitor parameter U1-03 during operation 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 occur with hunting, oscillation, or other control-related issues. Refer to Motor Performance
Fine-Tuning on page 332 for details.
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4.10 Verifying Parameter Settings and Backing Up Changes

4.10 Verifying Parameter Settings and Backing Up Changes
Use the Verify Menu to check all changes to parameter settings. Refer to Verifying Parameter Changes: Verify Menu on
page 124.

It is convenient to check all changes to parameters, and then save the verified parameters as User parameters. Change the
access level or set a password to the drive to prevent accidental modification of parameter settings.

4 Backing Up Parameter Values: 02-03

The following procedure saves all parameters settings to drive memory where they can later be recalled. 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).

No. Parameter Name Description Setting Range |Default Setting

Lets the user create a set of default settings for a User Initialization.
0: Saved/Not set

1: Set Defaults - Saves current parameter settings as the default values for a User Initialization. 0to2 0
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).

User Parameter

02-03 Default Value

Selects a method to initialize the parameters.
0: No Initialize

1110: User Initialization (The user must first program and store desired settings using parameter 02-03) 0 to 5550 0
2220: 2-Wire Initialization (parameter initialized prior to shipment)
3330: 3-Wire Initialization

5550: oPE04 Fault reset

Al1-03 Initialize Parameters

¢ Parameter Access Level: A1-01

Setting the Access Level for “Operation only” (A1-01 = 0) allows the user to access parameters A1-C100 and UO-0O0
only. Other parameters are not displayed.

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

Parameter e Setting
No. Name Description Range Default
Selects which parameters are accessible via the digital operator.
Access Level 0: Operation only. A1-01, A1-04, and A1-06 can be set and monitored, UO-OIO parameters can also be viewed.
Al1-01 Selection 1: User Parameters. Only parameters A1-00, A1-01, and A1-04, and A2-01 to A2-32 in Setup Mode can be set and 0to2 2
monitored.
2: Advanced Access Level. All parameters can be set and monitored.
Parameters selected by the user are saved as User Parameters. This includes changed parameters or parameters
A2-01 specifically selected for quick access.
User Parameters | If parameter A2-33 is set to 1, changed parameters will be listed between A2-17 and A2-32. Parameters A2-01 through
to A1-00 to 04-19 -
A2-32 1to 32 <1> A2-16 mgst be manually selected by the user. )
If A2-33 is set to 0, then recently viewed parameters will not be saved to the group of User Parameters. A2-0000
parameters are now available for manual programming.
User Parameter 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
A2-33 Automatic . . . 0,1 1
. quick access. The most recently changed parameter is saved to A2-17. The second most recently changed parameter is
Selection <> | ¢\ ed 10 A2-18

<1> When user parameters are set to parameters A2-17 and later, all parameters after the last listed parameter will be listed.
Example: When user parameters are listed from A2-01 to A2-20, the next parameter A2-21 and later will be listed.

& 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 password
must be entered to 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 entered to A1-04 correctly matches the
value set to A1-05: A1-01, A1-03, A1-06, A1-07, and A2-01 through A2-32.

Note: Parameter A1-05 is hidden from view. To display A1-05, access parameter A1-04 and simultaneously press the key and the
N key.
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4 Copy Function

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

» LCD Operator (standard in all models)
The LCD operator used to operate the drive also supports copying, importing, and verifying parameter settings. Refer
to 03: Copy Function on page 323 for details.

* LED Operator
The optional LED operator also supports copying, importing, and verifying parameter settings. Refer to the manual
supplied with the LED operator for instructions.

+ USB Copy Unit and CopyUnitManager
The copy unit is an external option connected to the drive to copy parameter settings from one drive and save those
settings to another drive. Refer to the manual supplied with the USB Copy Unit for instructions.
The CopyUnitManager is a PC software tool. It allows the user to load parameter settings from the Copy Unit onto a
PC, or from the PC onto a Copy Unit. This is useful when managing parameters for various drives or applications.
Refer to the manual supplied with the CopyUnitManager for instructions.

* DriveWizard Plus
DriveWizard is a PC software tool for parameter management, monitoring, and diagnosis. DriveWizard can load, store,
and copy drive parameter settings. For details, refer to Help in the DriveWizard software.
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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
D 1 Thoroughly read the manual before performing a test run. -
D 2 Turn the power on. 132

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) and V/f Control with PG (A1-02 = 1)

3 Select the best V/f pattern according to the application and motor characteristics.
Example: Set E1-03 to 0 when using a motor with a rated frequency of 50.0 Hz.

O

4 Perform Rotational Auto-Tuning for V/f Control if using Energy Saving functions. 139

V/f Control with PG (A1-02 = 1)

5 Setup the PG feedback parameters correctly and make sure the encoder pulse counting direction is correct. 245

OO

6 Set the proportional gain for ASR speed control to C5-01 and the integral time to C5-02. 211

Open Loop Vector Control (A1-02 = 2) or Closed Loop Vector Control (A1-02 = 3)

7 Decouple motor shafts and machines when performing Rotational Auto-Tuning. 139

OO

8 Set Auto-Tuning mode to T1-01 (set to 0 for Rotational Auto-Tuning). 139

Enter the following data according to the information listed on the motor nameplate.
* Motor rated power to T1-02 (kW)

* Motor rated voltage to T1-03 (V)

D 9 * Motor rated current to T1-04 (A) 145
* Motor base frequency to T1-05 (Hz)
* Number of motor poles to T1-06

* Motor base speed to T1-07 (min-!)

Closed Loop Vector Control (A1-02 = 3)

10 Set F1-01 and F1-05. 245,246

Od

11 Set the proportional gain for ASR speed control to C5-01 and the integral time to C5-02. Perform ASR Tuning if possible. 211

Open Loop Vector Control for PM (A1-02 = 5)
12

O

Perform Auto-Tuning as described. 149

Advanced Open Loop Vector Control for PM (A1-02 = 6)

13 Perform Auto-Tuning as described. 149

Od

14 Set the proportional gain for ASR speed control to C5-01 and the integral time to C5-02. 21

Closed Loop Vector Control for PM (A1-02 = 7)

D 15 Set PM motor data using E5-O00 parameters. 149
D 16 Set the proportional gain for ASR speed control to C5-01 and the integral time to C5-02. Perform ASR Tuning if possible. 211
a 17 | SetF1-01 and F1-05. 245, 246
D 18 Set the offset between the rotor magnetic axis and the Z-pulse of the encoder connected to E5-11. 244

Proceed to the following checklist after checking items 3 through 18.

M No. Checklist Page

D 19 The [DRV' should be displayed on the LCD operator after giving a Run command. -

D 20 To give a Run command and frequency reference from the digital operator, press E to set to LOCAL. The LO/RE key will light. 117,126

D 21 If the motor rotates in the opposite direction during the test run, switch two of the drive output terminals (U/T1, V/T2, W/T3) or change 373
parameter b1-14.

D 22 In accordance with load condition, set Heavy Duty or Normal Duty mode using C6-01. Heavy Duty is the default setting. 214

D 23 Set the correct values for the motor rated current (E2-01, E4-01, E5-03) and motor protection (L1-01) to ensure motor thermal protection. 236, 284
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M No. Checklist Page
D 24 If the Run command and frequency reference are provided via the control circuit terminals, set the drive for REMOTE and be sure the LO/RE 126
light is out.
D 25 If the control circuit terminals should supply the frequency reference, select the correct voltage input signal level (0 to 10 V or -10 to +10 V) 168
or the correct current input signal level (4 to 20 mA or 0 to 20 mA).
D 26 Apply the proper signal level (-10 to +10 V or 0 to 10 V) to terminal A1, A2, or A3. 168
| 27 | Apply the proper signal level (-10 to +10 V, 4 to 20 mA or 0 to 20 mA) to terminal A2. 168
D 8 Set the level for current signal to H3-09 (set to 2 for 4 to 20 mA, or 3 for 0 to 20 mA). Set terminal A2 function to H3-10 (set to 0 for 168
Frequency Bias).
D 29 Set DIP switch S1 on the drive to “I” when using terminal A2 as current input. 101
Set DIP switch S1 on the drive to “V” when using terminal A2 as voltage input.
If the frequency reference is supplied via one of the analog inputs, make sure the analog input produces the desired frequency reference. Make
the following adjustments if the drive does not operate as expected:
« Gain adjustment: Set the maximum voltage/current signal and adjust the analog input gain (H3-03 for input A1, H3-11 for input A2, H3-07
| 30 ; A . 274,276
for analog input A3) 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, H3-08
for analog input A3) 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.

¢ Af1: 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
Al1-01 Access Level Selection 0to2 2

Setting 0: Operation only

A1-01, A1-04, and Drive Mode can be accessed and set. All U monitor parameters can be accessed. Verify Mode, Setup
Mode, and Auto-Tuning Mode cannot be accessed.

Setting 1: User Parameters

A1-00, A1-01, A1-04, and Drive Mode can be accessed and set. All U monitor parameters can be accessed.
Parameters that are set in A2-01 through A2-32 can be accessed in Setup Mode. Verify Mode and Auto-Tuning Mode
cannot be accessed.

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 A1-01 through A1-03, A1-06, A1-07,
and A2-01 through A2-32 cannot be modified.

» If a digital input terminal programmed for “Program lockout” (H1-O0O = 1B) is enabled, parameter values cannot be
modified, even if A1-01 is set to 1 or 2.

* If parameters are changed via serial communication, then it will not be possible to edit or change parameters settings
with the drive’s digital operator until an Enter command is issued to the drive from the serial communication.
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B A1-02: Control Method Selection

Selects the Control Method (also referred to as the “control mode”) the drive uses to operate the motor. If the drive is set
up to run two motors, then A1-02 determines the control mode for motor 1.

Note: When changing control modes, all parameter settings depending upon the setting of A1-02 will be reset to the default.

No. Parameter Name Setting Range Default
A1-02 Control Method Selection 0,1,2,3,5,6,7 0

Control Modes for Induction Motors (IM)

Setting 0: V/f Control for Induction Motors

V/f Control is for simple speed control and multiple motor applications with low demands to dynamic response or speed
accuracy. This control mode should be used when the motor parameters are unknown and Auto-Tuning cannot be
performed. The speed control range is 1:40.

Setting 1: V/f Control with PG Speed Feedback

For general-purpose applications that do not require high dynamic response but high speed accuracy. This mode should
be used if the motor parameters are unknown and Auto-Tuning cannot be performed. The speed control range is 1:40.

Setting 2: Open Loop Vector Control

For general, variable-speed applications with a speed control range of 1:120 that require precise speed control, quick
torque response, and high torque at low speed without using a speed feedback signal from the motor.

Setting 3: Closed Loop Vector Control

For general, variable-speed applications that required precise speed control down to zero speed, fast torque response, or
precise torque control. A speed feedback signal from the motor is required. The speed control range is up to 1:1500.

Control Modes for Permanent Magnet Motors (SPM or IPM)
Setting 5: Open Loop Vector Control for PM

For general, variable-speed applications with low demands to dynamic response or speed accuracy. The drive can control
an SPM or [IPM motor with a speed range of 1:20.

Setting 6: Advanced Open Loop Vector Control for PM

For general, variable-speed applications that require precise speed control and torque limit. The drive can control an [IPM
motor with a speed range of 1:20. Set High Frequency Injection parameter n8-57 to 1 to achieve a speed control range as
high as 1:100. In this case, perform High Frequency Injection Parameter Tuning after setting the motor parameters. High
Frequency Injection cannot be used with an SPM motor. Refer to T2-01: PM Motor Auto-Tuning Mode Selection on
page 149 and Control Mode Selection on page 30 for details.

Setting 7: Closed Loop Vector Control for PM

This mode can be used for high precision control of a PM motor in constant torque or variable torque applications. The
speed control range reaches 1:1500. A speed feedback signal is required.

Parameter Details

B A1-03: Initialize Parameters

Resets parameters back to the original default values. After initialization, the setting for A1-03 automatically returns to 0. ﬂ

No. Parameter Name Setting Range Default
A1-03 Initialize Parameters 0, 1110, 2220, 3330, 5550 0

Setting 1110: User Initialize

Drive parameters are reset to values selected by the user as User Settings. User Settings are stored when parameter 02-03
is set to “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 parameters except parameters in Table 5.1 back to their original default settings with digital inputs S1 and S2
configured as Forward run and Reverse run, respectively. For more on digital input functions, refer to Setting 40, 41:
Forward run, Reverse run command for 2-wire sequence on page 261.
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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. Also refer to digital input functions, Setting 0: 3-Wire Sequence on page 254.

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 Z7able 5.1 will not be reset when the drive is initialized by setting 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

Al1-02 Control Method Selection

E1-03 V/f Pattern Selection

ES5-01 Motor Code Selection (for PM motors)

E5-02 Motor Rated Power (for PM Motor)

E5-03 Motor Rated Current (for PM Motor)

E5-04 Number of Motor Poles (for PM Motor)

E5-05 Motor Stator Resistance (r1) (for PM Motor)

E5-06 Motor d-Axis Inductance (Ld) (for PM Motor)

E5-07 Motor g-Axis Inductance (Lq) (for PM Motor)

E5-09 Motor Induction Voltage Constant 1 (Ke) (for PM Motor)

E5-24 Motor Induction Voltage Constant 2 (Ke) (for PM Motor)
Fe-O0O/F7-00 Communication parameters (initialized when F6-08 = 1)

L8-35 Installation Method Selection

02-04 Drive Model Selection

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
0000 to 9999 0000
Al1-05 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, A1-07, and A2-01 through A2-32.

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

-MODE - DRV Rdy

1. Turn on the power to the drive. The initial display appears. - U1-01= 0.00Hz

U1-02= 0.00Hz [RSEQ]
U1-03= 0.00A |RREF

EEE FWD

-MODE-  PRG

2 Press the key until the Parameter Setting Mode screen appears. -> @

| HELP MaW/sll DATA |
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Step

Display/Result

key to enter the parameter menu tree.

Press the Eﬁ-}’ER

-PRMSET- PRG
Initialization

M-00= 0
Select Language

K= Fwo I

Select the flashing digits by pressing ..

-PRMSET- PRG
Select Language

0«0+
English

K= Fvo SN

Select A1-04 by pressing .

-PRMSET- PRG
Enter Password

Al-[l = 0
(0~9999)
pat

K= FWwo EEE

-
Press the key while holding down @’STOP at the same time. A1-05 will appear.

-
Note: Because A1-05 is hidden, it will not be displayed by simply pressing the key.

-PRMSET- PRG
Select Password

y-
Press the EN‘#ER key.

-PRMSET-  PRG
Select Password

A1-05 = §000
(0~9999)
pat
FWD

y-
Use , G, , and to enter the password.

-PRMSET- PRG
Select Password

A1-05=  123f]
(0~9999)
pt
FWD

-
Press E#ER to save what was entered.

Entry Accepted

10.

The display automatically returns to the display shown in step 5.

-PRMSET- PRG
Select Password

A1-GB = 1234
(0~9999)
pt

=N Fwo BEE

Table 5.3 Check to see if A1-02 is locked (continuing from ste

p 10 above)

Step

Display/Result

Press to display A1-02.

-PRMSET- PRG
Control Method

A1WB= 2 w2«
Open Loop Vector

K2 Ffwo EIEE

y
Press to make sure that the setting values cannot be selected.

y
Press Wl to return to the first display.

-MODE-  PRG

—

(A0 FWD IDLYYN

Table 5.4 Enter the Password to Unlock Parameters (continuing from step 3 above)

Step

Display/Result

y-
Press to enter the parameter setup display.

-PRMSET- PRG
Initialization

M-00= 0
Select Language

K2 Fwo IR

Press %g-r to select the flashing digits as shown.

-PRMSET- PRG
Select Language

0 *0=
English

IK3E Fwvo IR
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Step Display/Result

-PRMSET-  PRG
Enter Password

. r - Al-[l = 0
3 Press to scroll to A1-04. (0~9999)
0

K= FWD

< -PRMSET- PRG
Press the [{iny key. _ _Enter Password __
4. - - A1-04 = 1230
Use “ a , and to enter the password. (0~%999)
left right FWD
5. 4 =)
Press to save the new password. Entry Accepted

-PRMSET-  PRG
Enter Password

6. Drive returns to the parameter display. -p Al- (Z 9999?
s

K= FwD

-PRMSET- PRG
Control Method

7. Press and scroll to A1-02. =-> MR- 2 2

Open Loop Vector
Py
FWD

-PRMSET-  PRG
Control Method

s i - A1-02= B <2
Press N to display the value set to A1-02. Open Loop Vector
FWD
-PRMSET-  PRG
_ _Control Method
9. L e . N . -p A1-02= [i] <2
Use or to change the value if desired (though changing the control mode at this point is not typically done). V/FmCon;rol
i
FWD
10. 4 . 3 . . . . -
Press to save the setting, or press 3 to return to the previous display without saving changes. Entry Accepted
-PRMSET- PRG
_ _Control Method
11. The display automatically returns to the parameter display. -p A1iB= 0 +0«

VIF Control

K= FWD

Note: Parameter settings can be edited after entering the correct password. Performing a 2-wire or 3-wire initialization resets the
password to “0000”. Reset the password to use it again. To change a password that has already been set, rewrite the setting value
of A1-05. The rewritten value is set as the new password. Enter a setting other than the password (e.g., 0000) in A1-04 to use the
set password to release the lock and restore the lock with the same password after changing parameter settings.

B A1-06: Application Preset

Several Application Presets are available to facilitate drive setup for commonly used applications. Selecting one of these
Application Presets automatically programs certain parameters to a new set default values and selects the functions for
the I/O terminals that best suit the application. All parameters changed when selecting an Application Preset are also
assigned to the list of User Parameters, A2-01 through A2-16. These can be edited more easily in the Setup Mode and
provide quicker access by eliminating the need to scroll through multiple menus.

Refer to Application Selection on page 133 for details on parameter A1-06.
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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 programs created by the user
in 1 ms cycles.

Parameter A1-07 can be used to enable or disable the DriveWorksEZ program inside the drive.

Note: 1. If DriveWorksEZ has assigned functions to any multi-function output terminals, those functions will remain set to those terminals
even after disabling DriveWorksEZ.
2. For more information on DriveWorksEZ, contact Yaskawa or a Yaskawa representative.

No. Parameter Name Setting Range Default
Al1-07 DriveWorksEZ Function Selection 0to2 0

Setting 0: DWEZ disabled
Setting 1: DWEZ enabled
Setting 2: Digital input

If a digital input is programmed for DWEZ enable/disable (H1-OO = 9F), DWEZ will be enabled when the input is
opened.

¢ A2: User Parameters

B A2-01 to A2-32: User Parameters 1 to 32

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 A1-00 to 04-19 <I><2>

<1> This setting is the default setting of the Setup Mode parameters. See Table 4.4 for details.
<2> A1-06 determines how the setting of user parameters A2-01 through A2-32 are changed. Refer to Application Selection on page 133 for
details.

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 A2-000 parameters. If A1-01
is then set to 1 and changed to Setup Mode, the access level can be restricted so that users can only set and refer to the
specific parameters saved as User Parameters.

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 Determined by A1-06

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 with the most recently edited parameter set to A2-17, the second most recently to A2-18,
and so on. User Parameters can be accessed using the Setup Mode of the digital operator.

Note: User parameter is listed from A2-27 as A2-01 to A2-26 are already listed as default setting when in Setup Mode.
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5.2 b: Application

€ b1: Operation Mode Selection

B b1-01: Frequency Reference Selection 1

Use parameter b1-01 to select the frequency reference source 1 for the REMOTE mode.

Note: 1.

If a Run command 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. However, the RUN indicator LED will light in zero speed control when A1-02 is set to 3, 5, or

6

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: Operator keypad

Using this setting, the frequency reference can be input by using the operator keypad.

Setting 1: Terminals (analog input terminals)

Using this setting, an analog frequency reference can be entered as a voltage or current signal from terminals A1, A2, or

A3.

Voltage Input

Voltage input can be used at any of the three analog input terminals. Make the settings as described in 7Table 5.5 for the

input used.
Table 5.5 Analog Input Settings for Frequency Reference Using Voltage Signals
) ) Parameter Settings
Terminal Signal Level — - = - - - Notes
Signal Level Selection Function Selection Gain Bias
0to 10 Vdc H3-01=0 02 =
Al H3-0220 H3-03 H3-04 -
-10 to +10 Vdc H3-01=1 (Frequency Reference Bias)
e 0t0 10 Vde H3-09=0 H3-10=0 H3-11 H3-12 Make sure to set DIP switch S1 on the
210 to +10 Vdc H3-09 =1 (Frequency Reference Bias) . . terminal board to “V” for voltage input.
0to 10 Vde H3-05=0 H3-06=0 Make sure to set DIP switch S4 on the
& -10 to +10 Vdc H3-05=1 (Frequency Reference Bias) H3-07 H3-08 terminal board to “Al”.

2kQ

Oto 10V

(O A1 Analog Input 1

O-V

Drive
O+V 10.5V, 20 mA power supply

O A2 Analog Input 2

O A3 Analog Input 3

AC Analog input common

-10.5V, 20 mA power supply

Drive

A1 Analog Input 1
O A2 Analog Input 2
O A3 Analog Input 3

AC Analog input col

O-V -10.5V, 20 mA

O+V 10.5V, 20 mA power supply
-10to 10V
4kQ I o

mmon

power supply

Figure 5.1 Setting the Frequency Reference as a Voltage Signal at Terminal A1

Use the wiring example shown in Figure 5.1 for any other analog input terminals. When using input A2 make sure DIP
switch S1 is set for voltage input.

Current Input

Input terminal A2 can accept a current input signal. Refer to Table 5.6 to set terminal A2 for current input.

Table 5.6 Analog Input Settings for Frequency Reference Using a Current Signal

. . Parameter Settings
Terminal | Signal Level = = = = = = Notes
Signal Level Selection Function Selection Gain Bias
41020 mA H3-09=2 H3-10=0 Make sure to set DIP switch S1 on the
A2 . H3-11 H3-12 . s .
0to 20 mA H3-09 =3 (Frequency Bias) terminal board to “I” for current input.
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DIP switch S1
Drive

O+V 10.5V, 20 mA power supply
O A1 Analog Input 1

0 or4to20 mA
O A2 Analog Input 2

O A3 Analog Input 3

AC Analog input common

O-V -10.5V, 20 mA power supply

Figure 5.2 Setting the Frequency Reference as a Current Signal to Terminal A2

DIP switch S1 must first be set for current input.

Switching between Main/Auxiliary Frequency References

The frequency reference input can be switched between the analog terminals A1, A2, and A3 using multi-speed inputs.
Refer to Multi-Step Speed Selection on page 218 for details on using this function.

Setting 2: MEMOBUS/Modbus Communications

This setting requires entering the frequency reference via the RS-485/422 serial communications port (control terminals
R+, R-, S+, and S-). Refer to MEMOBUS/Modbus Communications on page 541 for instructions.

Setting 3: Option card

This setting requires entering the frequency reference via an option board plugged into connector CN5-A on the drive
control board. Consult the option board manual for instructions on integrating the drive with the communication system.

Note: If the frequency reference source is set for an option PCB (b1-01 = 3), but an option board is not installed, an oPE05 operation
error will be displayed on the digital operator and the drive will not run.

Setting 4: Pulse Train Input
When b1-01 is set to 4, the frequency reference must be provided by a pulse train signal to terminal RP. Follow the
directions below to make sure the pulse train signal is working properly.

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% of the frequency reference.
* Enter a pulse train signal to terminal RP and check if the correct frequency reference is displayed.

B b1-02: Run Command Selection 1

Parameter b1-02 determines the Run command source 1 in the REMOTE mode.
No. Parameter Name Setting Range Default
b1-02 Run Command Selection 1 0to3 1

Setting 0: Operator

This setting requires entering the Run command via the digital operator RUN key and also illuminates the LO/RE
indicator on the digital operator.

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:
Setting A1-03 to 2220 initializes the drive and presets terminals S1 and S2 to FWD/Stop and REV/Stop. These are the
default settings of the drive. Refer to Setting 40, 41: Forward run, Reverse run command for 2-wire sequence on
page 261.

* 2-wire sequence 2:
Two inputs (Start/Stop-FWD/REV). Also refer to Setting 42, 43: Run and direction command for 2-wire sequence 2
on page 261.
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* 3-wire sequence:
Setting A1-03 to 3330 initializes the drive and presets terminals S1, S2, and S5 to Start, Stop, and FWD/REV. Refer to
Setting 0: 3-Wire Sequence on page 254.

Setting 2: MEMOBUS/Modbus Communications

To issue a Run command via serial communications, set b1-02 to 2 and connect the RS-485/RS-422 serial
communication cable to control terminals R+, R-, S+, and S- on the removable terminal block. Refer to MEMOBUS/
Modbus Communications on page 541 for instructions.

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 CN5-A 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: Ifbl1-02 is set to 3, but an option board is not installed in CN5-A, an oPE0S operation 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 the Run command is removed or when a Stop command is entered.

No. Parameter Name Setting Range Default
b1-03 Stopping Method Selection 0to3,9<r> 0

<1> The setting range is 0, 1, or 3 in CLV, OLV/PM, AOLV/PM, or CLV/PM.

Setting 0: Ramp to stop
When 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.

When the output frequency falls below the level set in parameter b2-01, the drive will start DC injection or Zero Speed
Control depending on the selected control mode.

VI, VIf w/PG and OLV (A1-02=0, 1, 2)

For these control modes, parameter b2-01 sets the starting frequency for DC Injection Braking at stop. Once the output
frequency falls below the setting of b2-01, DC Injection Braking is enabled for the time set in parameter b2-04.

Run command ON | oFF
Output frequency
/ Deceleration in the time set
E1-09 Min. Output Frequency DC Injection Braking
b2-01 DC Injection Braking

Start Frequency | |

b2-04
Figure 5.3 DC Injection Braking at Stop for V/f, V/f w/PG and OLV

Note: Ifb2-01 is set to a smaller value than parameter E1-09 (minimum output frequency), then DC Injection Braking will begin as
soon as the frequency falls to the value set to E1-09.

OLV/PM and AOLV/PM (A1-02 = 5, 6)

When the output frequency falls below the setting of b2-01, drive output is shut down, and DC Injection Braking is
performed for the time set in b2-04.

Run command ON | oFF

/ Deceleration in the time set

/ Short Circuit Braking

Output frequency

E1-09 Min. Output Frequency
b2-01 DC Injection Braking
Start Frequency @ """y T

Figure 5.4 Coast to Stop (OLV/PM. AOLV/PM)
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Note: Ifb2-01 is set to a smaller value than parameter E1-09 (minimum output frequency), then DC Injection Braking will begin as
soon as the frequency falls to the value set to E1-09.
The drive will not perform short-circuit braking when b2-01 = E1-09 = 0 Hz.

CLV and CLV/PM (A1-02 =3, 7)
For these control modes, parameter b2-01 sets the starting frequency for Zero Speed Control (not position lock) at stop.

Once the output frequency falls below the setting of b2-01, Zero Speed Control is enabled for the time set in parameter
b2-04.

Run command ON | OFF
Output frequency
/ Deceleration in the time set
E1-09 Min. Output Frequency Zero speed control
b2-01 DC Injection Braking /

Start Frequency =~ ---------

b2-04
Figure 5.5 Zero Speed Control at Stop in CLV and CLV/PM

Note: Ifb2-01 is set to lower than the minimum output frequency (E1-09), then Zero Speed Control begins at the frequency set to
E1-09.

Setting 1: Coast to stop

When the Run command is removed, the drive will shut off its output and the motor will coast (uncontrolled
deceleration) to stop. The stopping time is determined by the inertia and the friction in the driven system.

Run
command ON | OFF

‘ Output
requenc
a y " Drive output is shut off

Motor speed \\

Figure 5.6 Coast to Stop

Note: After a stop is initiated, any subsequent Run command entered will be ignored until the momentary power loss minimum
baseblock time (L2-03) has expired. Do not enter Run command until it has come to a complete stop. To start the motor back up
before it has stopped completely, use DC Injection at start (refer to b2-03: DC Injection Braking Time at Start on page 179) or
Speed Search (refer to b3: Speed Search on page 179).

Setting 2: DC Injection Braking to stop
When the Run command is removed, the drive will enter baseblock (turn off its output) for the momentary power loss
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 is significantly faster than when compared with simply
coasting to stop. The level of current used for DC Injection Braking is set by parameter b2-02 (default = 50%).

Note: This function is not available in Closed Loop Vector Control (A1-02 = 3) and the control modes for PM motors (A1-02 =5, 6, 7).

Run
command ON | OFF
E DC Injection Braking
Output with the current set in
frequerﬁ)cy / b2-02
1
1 1 B
I 1 1
N 1
Motor speed / A |
I I Il
1 1 1
Motor coasts | H !
I !
- !
T

Momentary Power
Loss Minimum
Baseblock Time
(L2-03)

Figure 5.7 DC Injection Braking to Stop
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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) x 10 x Output frequency

DC Injection brake time =
Max. output frequency (E1-04)

DC Injection braking time

b2-04 x 10

b2-04

Output frequency when 100%

109 .
0% Stop command was entered (Maximum output
frequency)

Figure 5.8 DC Injection Braking Time Depending on Output Frequency

Note: If an overcurrent (oC) fault occurs during DC Injection Braking to stop, lengthen the momentary power loss 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 time t (value of C1-02) has expired, the drive will not start. A Run command activated during time t
must be cycled after t has expired in order to start the drive.

Run command ON | OFF ON OFF [oN

Output i
frequer?cy . Drive output shut off

Run wait time t

Figure 5.9 Coast to Stop with Timer

The wait time t is determined by the output frequency when the Run command is removed and by the active deceleration
time.

Run wait time t

Active deceleration time

Momentary Power Loss
Minimum Baseblock Time (L2-03)

Min output Output frequency 100%

frequency when Stop command (Max output
was entered frequency)

Figure 5.10 Run 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 5.11. 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.
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Normal Deceleration

Motor speed
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Runcommand |

Set deceleration time

t

Figure 5.11 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).
« Stall Prevention during stop must be deactivated (L.3-04 = 0). For regenerative loads a braking option might be

necessary.

* 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/C2-04 = 0).

B b1-04: Reverse Operation Selection

For some applications, reverse motor rotation is not appropriate and may cause problems (e.g., air handling units, pumps,

etc.).

Note: Setting parameter b1-04 to 1 instructs the drive to ignore any Reverse run commands.

No.

Parameter Name

Setting Range

Default

b1-04

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.

B b1-05: Action Selection below Minimum Output Frequency (CLV and CLV/PM)

Parameter b1-05 sets the operation when the frequency reference is lower than the minimum output frequency set in
parameter E1-09.
No. Parameter Name Setting Range Default
b1-05 Action Selection below Minimum Output Frequency 0to3 0

Setting 0: Follow the Frequency Reference

The drive adjusts the motor speed following the speed reference, even if the frequency reference is below the setting of

parameter E1-09. When the Run command is removed and the motor speed is smaller than the setting of b2-01, Zero
Speed Control (not position lock) is performed for the time set in parameter b2-04 before the drive output shuts off.
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Run
Command

Frequency
reference

Motor
Speed

DC Injection Braking Time at Start

Setting 1: Coast to Stop

OFF | ON
E1-09 Min.
Output Frequency
Zero Speed

IM: Initial Excitation cont?d Zero Speed
PM: Zero Spd. Contr. b2-01 DC Control

\ / Injection Braking E1-09 /

i Start Frequency —

b2-03 b2-04

DC Injection Braking Time at Stop

Figure 5.12 Run at the Frequency Reference

The motor is started first when the frequency reference is the setting of parameter E1-09 or more. Once the motor is
running and the frequency reference falls below E1-09 the drive output is shut off and the motor coasts. When the motor
speed falls below the zero speed level set in parameter b2-01, Zero Speed Control is activated for the time set in b2-04.

Run OFF | ON
Command
E1-09 Min.
Output Frequency
Frequency ¢+ ~ ¢ 00000000\ M——r------
reference Motor
IM: Initial Excitation Coasts
PM: Zero Spd. Contr. b2-01 DC Zero Speed
; Injection Braking “\{_ r‘ Control
Motor : Start Frequency-------------‘--‘-r-]——|
Speed b2-03 b2-04
DC Injection Braking Time  DC Injection Braking Time at Stop
at Start

Figure 5.13 Coast to Stop
Setting 2: Run at the minimum frequency

Whenever a Run command is active and the frequency reference is smaller than the value of parameter E1-09, the drive
runs the motor at the speed set in E1-09. When the Run command is removed, the drive decelerates the motor. As soon as
the motor speed reaches the zero speed level set in b2-01, Zero Speed Control is activated for the time set in b2-04.

Run OFF | ON
Command -
E1-09 Min.
Output Frequency
Frequency — ¢+ ~ ¢ 00000000 ———==-----
reference Run at Runat i 7410 Speed
le g]eit::ISEX(;:itca:toi?]?r E1-09 b2-01 DC E1-09 Control
. pd. \ J Injection Braking %
Motor [ Start Frequency ... —
Speed b2-03 b2-04

DC Injection Braking Time at Start DC Injection Braking Time at Stop

Figure 5.14 Run at the Minimum Frequency
Setting 3: Zero Speed Control
The drive applies Zero Speed Control whenever the frequency reference setting is below the value of parameter E1-09.

When the drive is operating in the frequency set to E1-09 or more and the Run command is removed, Zero Speed Control
is activated for the time set in b2-04, even if it was already active before.

Run OFF | ON
Command
E1-09 Min.
Output Frequency
Frequency . ¢ 00 i
reference Zero
IM: Initial Excitation ~Speed G Zecr;(:):t‘:;m
PM: Zero Spd. Contr. Control b2-01 DC
; \ Injection Braking “\(E1-09 /
Motor ;3—|— Start Frequency --------> ) |
Speed b2-03 b2-04

DC Injection Braking Time at Start
Figure 5.15 Zero Speed Control

DC Injection Braking Time at Stop
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B b1-06: Digital Input Reading

This parameter defines how the digital inputs are read. Depending on this setting, the drive will take either 1 ms or 2 ms
to act upon a signal received over the digital inputs.

No. Name Setting Range Default
b1-06 Digital Input Reading Oorl 1

Setting 0: Read once (1 ms scan)

The state of a digital input is read once. If the state has changed, the input command is immediately processed. With this
setting the drive responds more quickly to digital inputs, but a noisy signal could cause erroneous operation.

Setting 1: Read twice (2 ms scan)

The state of a digital input is read twice. Only if the state does not change during the double reading, the input command
is processed. This reading process is slower but more resistant against noisy signals.

B b1-07: LOCAL/REMOTE Run Selection

The drive has three separate control sources that can be switched using digital inputs (H1-OO = 1 (LOCAL/REMOTE
Selection) or 2 (External reference 1/2)) or the LO/RE key on the digital operator. Refer to Setting 1: LOCAL/REMOTE
selection on page 255, Setting 2: External reference 1/2 selection on page 255 and 02-01: LO/RE (LOCAL/REMOTE)
Key Function Selection on page 321 for details.

* LOCAL: Digital operator. The digital operator is used to set the frequency reference and Run command.
* REMOTE: External reference 1. The frequency reference and Run command source are set by b1-01 and b1-02.
* REMOTE: External reference 2. The frequency reference and Run command source are set by b1-15 and b1-16.

When switching from LOCAL to REMOTE, or between External reference 1 and External 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

When the Run command source is different in the old and new source (e.g., the old source was the terminals and the new
source is serial communication), and the Run command is active at the new source as the switch over occurs, the drive
will not start or will stop operation if it was running before. The Run command has to be cycled at the new source in
order to start the drive again.

Setting 1: Accept Run command at the new source

When the Run command is active at the new source, the drive starts or continues operation if it was running before.

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.

Parameter Details

B b1-08: Run Command Selection while in Programming Mode

As a safety precaution, the drive will not normally respond to a Run command input when the digital operator is being ﬂ
used to adjust parameters in the Programming Mode (Verify Menu, Setup Mode, Parameter Settings Mode, and
Auto-Tuning Mode). If required by the application, set b1-08 to allow the drive to run while in the Programming Mode.

No. Parameter Name Setting Range Default

b1-08 Run Command Selection while in Programming Mode 0to2 0
Setting 0: Disabled
A Run command is not accepted while the digital operator is in the Programming Mode.

Setting 1: Enabled

A Run command is accepted in any digital operator mode.
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Setting 2: Prohibit programming during run

It is not possible to enter the Programming Mode as long as the drive output is active. The Programming Mode cannot be
displayed during Run.

B b1-14: Phase Order Selection
Sets the phase order for drive output terminals U/T1, V/T2, and W/T3.

Switching motor phases will reverse the direction of the motor.

No. Parameter Name Setting Range Default
bl-14 Phase Order Selection Oorl 0

Setting 0: Standard phase order
Setting 1: Switched phase order (A1-02=0, 1, 2, 3, 5, 6)

B b1-15: Frequency Reference Selection 2

This parameter is used to set the source for the secondary frequency reference. b1-15 is enabled when H1-OO = 2 and
the terminal is closed. Refer to Setting 2: External reference 1/2 selection on page 255, and b1-02: Run Command
Selection 1 on page 169 for details.

No. Parameter Name Setting Range Default

bl-15 Frequency Reference Selection 2 0to4 0

B b1-16: Run Command Selection 2

This parameter is used to set the source for the secondary run command. b1-16 is enabled when H1-O0O = 2 and the
terminal is closed. Refer to Setting 2: External reference 1/2 selection on page 255, and b1-01: Frequency Reference
Selection 1 on page 168 for details.

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 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 accepted
The Run command has to be cycled to start the drive.

Note: For safety reasons, the drive is initially programmed 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.
Setting 1: Run command at power up is accepted
If an external Run command is active when the drive is powered up, then the drive will start 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.

B b1-21: Start Condition Selection at Closed Loop Vector Control

There is normally no need to change this parameter from the default value.
Selects a condition to start Closed Loop Vector Control.

No. Name Setting Range Default

bl-21 Start Condition Selection at Closed Loop Vector Control Oorl 0
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Setting 0: Run command is not accepted when b2-01 < motor speed < E1-09.
Setting 1: Run command is accepted when b2-01 < motor speed < E1-09.

B b1-24: Commercial Power Switching Selection

When the output frequency matches the power supply frequency (50 Hz), the PWM switching operation stops and
switches to operation with a direct commercial power supply connection.

Note: 1. Commercial power switching can be enabled when an induction motor is being driven in V/f control modes (A1-02 =0 or 2).
2. Input and output current value may change when a switch is made.
3. Verify that the induction motor can be driven with the commercial power supply (e.g., the rated voltage and rated speed) prior to
enabling the commercial power switching selection.

No. Name Setting Range Default
bl-24 Commercial Power Switching Selection 0,1 0
0: Disabled

A voltage will be output with PWM switching operation regardless of the output frequency.
1: Enabled

When the deviation between the output frequency and the power supply frequency is less than or equal to the commercial

power switching output frequency coincidence level (b1-26), the PWM switching operation stops and switches to
operation with a direct commercial power supply connection.

Operation with a direct commercial power supply continues until the deviation between the output frequency and the
power supply frequency is greater than or equal to the commercial power switching output frequency coincidence/
non-coincidence level (b1-25 + b1-26).

B b1-25/b1-26 Commercial Power Supply Cancellation Level/Switching Level

These parameters set the value in 0.1 Hz increments at which commercial power supply switching selection is enabled

and disabled.

When the deviation between the output frequency and the power supply frequency becomes equal to or less than the
setting values of b1-26, an output frequency coincidence condition exists.

The drive will operate in commercial power switching mode.

If the drive will not switch to commercial power supply switching mode, set b1-26.

When the deviation between the output frequency and the power supply frequency becomes equal to or greater than the

setting value of b1-25 + b1-26, the drive will operate in PWM switching mode.
If commercial power switching mode and PWM switching mode are repeated frequently, increase the setting value of
b1-25.

Note: The drive will not switch to commercial power switching mode when L3-06, Stall Prevention Level during Run, is exceeded and
L3-05, Stall Prevention Selection during Run, is enabled.
No. Name Setting Range Default
bl-25 Commercial Power Supply Cancellation Level 0.4 to 6.0 Hz 1.0 Hz
bl-26 Commercial Power Supply Switching Level 0.0 to 3.0 Hz 0.2 Hz

B b1-36 Auto-Tuning Error Detection

Sets whether Er-04 (Line-to-Line Resistance Error) and Er-13 (Leakage Inductance Error) are detected during
Auto-Tuning of the induction motor.

If Er-04 and Er-13 are detected during Auto-Tuning, set b1-36 = 1. Make sure to set the motor test report value manually
to E2-05 (Motor Line-to-Line Resistance) and E2-06 (Motor Leakage Inductance), and then perform Auto-Tuning again.

Even if detection conditions are established for Er-04 and Er-13 when setting b1-36 = 1, Auto-Tuning continues to be
performed with the set values for E2-05 (Motor Line-to-Line Resistance) and E2-06 (Motor Leakage Inductance).

Note: This parameter is only displayed in models CIMR-UO400477 to 4000930.

No. Name Setting Range Default

bl-36 Auto-Tuning Error Detection 0,1 0
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0: Er-04 and Er-13 are detected
When setting b1-36 = 0, Er-04 and Er-14 are detected when Auto-Tuning is performed for the induction motor.

1: Er-04 and Er-13 are not detected
When setting b1-36 = 1, Er-04 and Er-13 are not detected when Auto-Tuning is performed for the induction motor.

4 b2: DC Injection Braking
b2 parameters determine operation of the DC injection braking and Zero speed control features.

B b2-01: DC Injection Braking Start Frequency

b2 parameters determine operation of the DC Injection Braking and Zero Speed Control features.

No. Name Setting Range Default
b2-01 DC Injection Braking Start Frequency 0.0 to 10.0 Hz Determined by A1-02

The function triggered by parameter b2-01 depends on the control mode that has been selected.

OLV/PM, AOLV/PM, V/f, VIf w/PG and OLV (A1-02=0, 1, 2, 5, 6)

For these control modes, parameter b2-01 sets the starting frequency for DC Injection Braking at stop. Once the output
frequency falls below the setting of b2-01, DC Injection Braking is enabled for the time set in parameter b2-04.

. DC Injection
E1-09 Min. Output Braking
Frequency ¢
b2-01 DC Injection ~~ \
Output Braking Start Frequency | | Time
frequency ‘W‘

Figure 5.16 DC Injection Braking at Stop for V/f, V/f w/PG and OLV

Note: Ifb2-01 is set to a smaller value than parameter E1-09 (minimum output frequency), then DC Injection Braking will begin as
soon as the frequency falls to the value set to E1-09.

CLV and CLV/PM (A1-02=3,7)

For these control modes, parameter b2-01 sets the starting frequency for Zero Speed Control (not position lock) at stop.
Once the output frequency falls below the setting of b2-01, Zero Speed Control is enabled for the time set in parameter
b2-04.

Zero Speed
E1-09 Min. Output e(g%nt?gle

Frequency J
b2-01 DC Injection '\
Braking Start Frequency | |
Output )
frequency o Time
b2-04

Figure 5.17 Zero Speed Control at Stop in CLV and CLV/PM

Note: Ifb2-01 is set to lower than the minimum output frequency (E1-09), then Zero Speed Control begins at the frequency set to
E1-09.

B b2-02: DC Injection Braking Current

Sets the DC Injection Braking current as a percentage of the drive rated current. If set larger than 50%, the carrier
frequency is automatically reduced to 4 kHz.

No. Name Setting Range Default
b2-02 DC Injection Braking Current 0 to 100% 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.
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B b2-03: DC Injection Braking Time at Start

Sets the time of DC Injection Braking (Zero Speed Control when in CLV and CLV/PM) at start. Used to stop a coasting
motor before restarting it or to apply braking torque at start. Disabled when set to 0.00 s.

No. Name Setting Range Default
b2-03 DC Injection Braking Time at Start 0.00 to 10.00 s 0.00 s

Note: 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

Sets the time of DC Injection Braking (Zero Speed Control when in CLV and CLV/PM) at stop. Used to completely stop
a motor with high inertia load after ramp down. Increase the value if the motor still coasts by inertia after it should have
stopped. Disabled when set to 0.00 s.

No. Name Setting Range Default
b2-04 DC Injection Braking Time at Stop 0.00 to 10.00 s Determined by A1-02

B b2-08: Magnetic Flux Compensation Value

Sets the magnetic flux compensation at start as a percentage of the no-load current value (E2-03). This function allows
better more flux to develop, making it easier to start machines that require high starting torque or motors with a large
rotor time constant.

No. Name Setting Range Default
b2-08 Magnetic Flux Compensation Value 0 to 1000% 0%

When a Run command is issued, the DC current level injected into the motor changes linearly from the level set to b2-08
to E2-03 within the time set to b2-03.

If b2-08 is set to a value other than 0%, the current will flow at the time that is set to b2-03 (DC Injection Braking Time
at Start) when DC Injection Braking starts. The current will change linearly from the setting in b2-08 to the setting in
E2-03. Note that the level of the DC current injected to the motor is limited to 80% of the drive rated current or to the
motor rated current, whichever value is smaller.

Note: 1. Ifb2-08 is set below 100%, it can take a relatively long time for flux to develop.
2. Ifb2-08 is set to 0%, the DC current level will be the DC Injection current set to b2-02.
3. As DC Injection can generate a fair amount of noise, b2-08 may need to be adjusted to keep noise levels acceptable.

€ 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
and start the motor operation directly from the detected speed without first stopping the machine.

Parameter Details

Example: When a momentary loss of power occurs, the drive output shuts off and the motor coasts. When power returns,
the drive can find the speed of the coasting motor and restart it directly.

Enabling Speed Search for PM motors only requires setting parameter b3-01 to 1. The drive offers current detection and ﬂ
speed estimation Speed Search for induction motors. Parameter b3-24 selects the speed search method for induction
motors. Both methods and relevant parameters are explained below.

Speed Search start timing differs depending on whether operation is after a momentary power loss (L2-01 =1 or 2) or
after the Speed Search at start (b3-01 = 1).

The operation timing of the Speed Search after a momentary power loss is shown in Figure 5.18. The operation timing
after the Speed Search at start is shown in Figure 5.19.

After restoring power, the Speed Search operation remains in baseblock status for at least the time set in b3-05.

However, Speed Search will not start if the time set in L2-03, Minimum Baseblock Time, has not expired after the power
stops.
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When induced voltage remains in the motor, the Speed Search operation starts after the time set in b3-05 without waiting
for the time set in L2-03.

AC Power supply E

Output frequency !

E Momentary Power Loss ' '
1 Minimum Baseblock Time (L2-03) =——

Figure 5.18 Time Chart for Speed Search after Recovery from Momentary Power Loss

When performing a speed search operation at start, the speed search operation will start after waiting for the longer of the
times set in b3-05 and L2-03 after the Run command input is received.

When induced voltage remains in the motor, the Speed Search operation starts after the time set in b3-05 without waiting
for the time set in L.2-03.

Run command

Output
frequency

. Momentary Power

i Loss '
I Minimum Baseblock :
© Time (L2-03)

b3-05
Figure 5.19 Time Chart for Speed Search at Start

B Current Detection Speed Search 2 (b3-24 = 2)
Current Detection Speed Search 2 is for use with IM motors.

The current set in b3-31 is applied and the speed is detected based on the current flow to the motor. After Speed Search is
completed, the speed is accelerated or decelerated to the frequency reference.

If the output current during the Speed Search operation is larger than the setting value of b3-32, reduce the frequency for
the deceleration time set in b3-03. After motor speed estimation is completed, the speed is accelerated or decelerated to
the frequency reference.

B Current Detection Speed Search 3 (b3-24 = 4)

The current set in b3-31 is applied and the speed is detected based on the current flow to the motor. After Speed Search is
completed, the speed is accelerated or decelerated to the frequency reference.

If the output current during the Speed Search operation is larger than the setting value of b3-32, reduce the frequency for
the deceleration time set in b3-03. After motor speed estimation is completed, the speed is accelerated or decelerated to
the frequency reference.

b3-14 sets how the drive determines the motor rotation direction when performing the Speed Search as follows:

* The drive uses the frequency reference to determine the direction of motor rotation in order to restart the motor.
* The drive detects the motor rotation direction in order to restart the motor.
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B Speed Estimation Speed Search (b3-24 = 1)

Speed Estimation Speed Search estimates the motor speed while the motor is coasting and then restarts operation. After

the Speed Search is completed, the speed is accelerated or decelerated to the frequency reference.

This method can be used for a single induction motor connected to a drive. Do not use this method if the motor is one or
more frame size smaller than the drive, at motor speeds above 200 Hz, or when using a single drive to operate more than

one motor.

B Speed Estimation Speed Search 2 (b3-24 = 3)
Speed Estimation Speed Search 2 is used in V/f w/PG control mode.

The Speed Search estimates the motor rotation direction while the motor is coasting and then restarts operation. The
drive controls motor speed by using PG feedback. After the Speed Search is completed, the speed is accelerated or
decelerated to the frequency reference.

b3-14 sets how the drive determines the motor rotation direction when performing the Speed Search as follows:

* The drive uses the frequency reference to determine the direction of motor rotation in order to restart the motor.
» The drive detects the motor rotation direction in order to restart the motor.

Notes on Using Speed Estimation Speed Search

* Rotational Auto-Tuning for V/f Control (T1-01 = 3) needs to be first performed if you plan to use Speed Estimation in
V/f Control. Perform Stationary Auto-Tuning for Line-to-Line Resistance (T1-01 = 2) again if the there is a change in

the cable length between the drive and motor.
* Use Current Detection Speed Search 2 to search for speeds beyond 200 Hz, if the application is running multiple
motors from the same drive, or if the motor is considerably smaller than the capacity of the drive.

* Speed Estimation may have trouble finding the actual speed if the motor cable is very long. Current Detection Speed

Search 2 should be used in such situations.

» Use Current Detection Speed Search 2 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.

B Speed Search Activation

Speed Search can be activated as described below. Select the Speed Search type in parameter b3-24 independent of the

activation method.

1. Automatically activate Speed Search with every Run command. Set b3-01, Speed Search Selection at Start, to 1
(Enabled). External Speed Search commands are ignored.

2. Activate Speed Search using the digital input terminals.
The following input functions for H1-OOO can be used.

Table 5.7 Speed Search Activation by Digital Inputs

Setting Description b3-24=1,3 b3-24=2,4

Closed: Activate Current Detection Speed Search from the

cl External Search Command 1 maximum output frequency (E1-04).

Activate Speed Estimation Speed Search - -
Closed: Activate Current Detection Speed Search from the

62 External Search Command 2
frequency reference.

To activate Speed Search by a digital input, the input must always be set together with the Run command, or the Run

command must be entered after the Speed Search command is given.

3. After automatic fault restart
When the number of maximum fault restarts in parameter L5-01 is set higher than 0, the drive will automatically
perform Speed Search as specified by b3-24 following a fault.

4. After momentary power loss
This mode requires that the Power Loss Ride-Thru function be enabled always or at least enabled during CPU
operation (L2-01 = 1 or 2). Refer to L2-01: Momentary Power Loss Operation Selection on page 289

5. After external 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 is released.
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B Rotation Direction Detection Conditions for Backspin
Backspin occurs when the motor rotates in the opposite direction from the rotation direction command.

Specify the speed search direction when power is recovered after a momentary power loss in applications in which
backspin can occur, such as for an oil pump when backspin may occur due to the weight of the oil after a momentary
power loss. The search starts from the rotation direction specified in the direction command when the momentary power
loss time is short.

The search starts from the opposite direction of the direction specified in the direction command when the momentary
power loss time is long. The rotation for the Speed Search is determined as follows:

[t] is the time from the momentary power loss to recovery.

* 0 <t <Db3-50: The search is started in the direction specified by the frequency reference.

* b3-50 >t <b3-51: The motor is not restarted and the baseblock continues.
The search starts from the opposite direction of the direction command when the momentary power loss time exceeds
the setting value of b3-51.

* b3-51 < t: The search is started in the direction opposite to the frequency reference.

Refer to b3-50/b3-51 Backspin Search Direction Judgment Time 1/2 on page 186 for details on the backspin direction
judgment time.

Note: 1. Set b3-50 to a value higher than 0.0 s to enable rotation direction detection for backspin.
2. When setting b3-50, be sure to also set the following parameters to the values specified. Setting these parameters to any other values
will trigger an oPEO08 fault.
b3-50 < b3-51
b3-14=0
b3-24=2
3. Backspin detection is not necessary with a PM motor and in Closed Loop Vector Control mode.

B b3-01: Speed Search Selection at Start

Determines if Speed Search is automatically performed when a Run command is issued or not.

No. Parameter Name Setting Range Default
b3-01 Speed Search Selection at Start Oorl Determined by A1-02

Setting 0: Disabled

When the Run command is entered, the drive starts operating at the minimum output frequency. If external Speed Search
1 or 2 is already enabled by a digital input, the drive will start operating with Speed Search.

Setting 1: Enabled

Speed Search is performed whenever the Run command is entered. The drive begins running the motor once Speed
Search is complete.

B b3-03: Speed Search Deceleration Time

Parameter b3-03 sets the output frequency reduction ramp. The time entered into b3-03 will be the time to decelerate
from maximum frequency (E1-04) to minimum output frequency (E1-09).

In Current Detection Type 2 Speed Search, the time set in this parameter is used as the acceleration or deceleration time
for the output frequency while searching.

No. Name Setting Range Default
b3-03 Speed Search Deceleration Time 0.1t010.0s 20s
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B b3-04: V/f Gain during Speed Search (Speed Estimation Type, Speed Estimation 2 Type,
Current Detection 2 Type)

During Speed Search, the output voltage calculated from the V/f pattern is multiplied with this value. Changing this
parameter can help reduce the output current during Speed Search.

No. Name Setting Range Default
b3-04 V/f Gain during Speed Search (Speed Estimation Type) 10 to 100% Dete““‘“ele_’g 4C6'01 and

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. This parameter can be used to delay the Speed Search operation, giving the contactor enough
time to close completely.

No. Name Setting Range Default

b3-05 Speed Search Delay Time 0.0to 100.0 s 0.2s

B b3-06: Output Current 1 during Speed Search (Speed Estimation Type)

Sets the current injected to the motor at the beginning of Speed Estimation Speed Search as a factor of the motor rated
current set in E2-01 (E4-01 for motor 2). 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.

No. Name Setting Range Default

b3-06 Output Current 1 during Speed Search (Speed Estimation Type) 0.0 to 2.0 Determined by 02-04

Note: If Speed Estimation is not working correctly even after adjusting b3-06, try using Current Detection Speed Search 2 instead.

B b3-08: Current Control Gain during Speed Search (Speed Estimation Type)

There is normally no need to change this parameter from the default value.
Sets the proportional gain for the current controller during Speed Search.

No. Name Setting Range Default
A1-02 =0 to 3: Determined
b3-08 Current Control Gain during Speed Search (Speed Estimation Type) 0.00 to 6.00 by 02-04
A1-02=5o0r6:0.30

B b3-09: Current Control Integral Time during Speed Search (Speed Estimation Type)

Usually it is not necessary to change this setting.

Sets the integral time for the current regulator during Speed Estimation Speed Search. Adjusts the responsiveness during
the Speed Search.

No. Name Setting Range Default

b3-09 Current Control Integral Time during Speed Search (Speed Estimation Type) 0.0 to 1000.0 ms Determined by A1-02

B b3-10: Speed Search Detection Compensation Gain (Speed Estimation Type)

This parameter sets the gain for the detected motor speed of the Speed Estimation Speed Search. There is normally no
need to change this parameter from the default value. If acceleration occurs when restarting, set the parameter as close to

1.00 as possible.

No.

Name

Setting Range

Default

b3-10

Speed Search Detection Compensation Gain (Speed Estimation Type)

1.00 to 1.20

1.05
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B b3-14: Bi-Directional Speed Search Selection (Speed Estimation Type, Speed Estimation 2
Type, Current Detection 3 Type)

Sets how the drive determines the motor rotation direction when performing Speed Estimation Speed Search, Speed
Estimation Speed Search 2, or Current Detection Speed Search 3.

Disable this parameter when b3-50 is 0.1 or longer.

No. Parameter Name Setting Range Default
b3-14 Bi-Directional Speed Search Selection (Speed Estlmanon Type, Speed Estimation 2 Type, 0or1 Determined by A1-02
Current Detection 3 Type)

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 (Speed Estimation Type)

A large current can flow into the drive if there is a fairly large difference between the estimated frequency and the actual
motor speed when performing Speed Estimation. This parameter sets the current level at which Speed Estimation is
restarted, thus avoiding overcurrent and overvoltage problems. Set as a percentage of the drive rated current.

No. Name Setting Range Default

b3-17 Speed Search Restart Current Level (Speed Estimation Type) 0 to 200% 150%

B b3-18: Speed Search Restart Detection Time (Speed Estimation Type)

Sets the time that the current must be greater than the level set in b3-17 before Speed Search can be restarted.

No. Name Setting Range Default

b3-18 Speed Search Restart Detection Time (Speed Estimation Type) 0.00to 1.00 s 0.10's

B b3-19: Number of Speed Search Restarts (Speed Estimation Type)

Sets the number of times the drive should attempt to find the speed and restart the motor. If the number of restart attempts
exceeds the value set to b3-19, the SEr fault will occur and the drive will stop.

No. Name Setting Range Default
b3-19 Number of Speed Search Restarts (Speed Estimation Type) 0to 10 3

B b3-24: Speed Search Method Selection
Sets the Speed Search method used.

In V/f, V/f w/PG, or OLV control modes, set this parameter to 2 (Current Detection Type Speed Search 2) when b3-50 is
0.1 or longer.

No. Parameter Name Setting Range Default
b3-24 Speed Search Method Selection 1to4<1> Determlnecc'i2l_)(})/4A 1-02 and

<1> Setting range is dependent on the control mode (A1-02) and the drive model (02-04).

1: Speed Estimation

2: Current Detection 2
3: Speed Estimation 2
4: Current Detection 3

Note: 1. Enable or disable Speed Search at start with b3-01 and Speed Search after momentary power loss with L2-01.

2. Refer to Current Detection Speed Search 2 (b3-24 = 2) on page 180, Current Detection Speed Search 3 (b3-24 = 4) on page 180,
Speed Estimation Speed Search (b3-24 = 1) on page 181, and Speed Estimation Speed Search 2 (b3-24 = 3) on page 181 for details
on the Speed Search direction.

3. Settings 3 and 4 are available in the drive software versions PRG:1017 and later.

4. Setting range is determined by the drive model (02-04).
2030028 to 200248 (02-04 = 6A to 75), 4000011 to 4000414 (02-04 =95 to AA): 1
400477 to 4000930 (02-04 = AC to B0): 2 to 4
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B b3-25: Speed Search Wait Time (Speed Estimation Type)

Sets the wait time between Speed Search restarts. Increase the wait time if problems occur with overcurrent or if the SEr
fault occurs.

No. Name Setting Range Default
b3-25 Speed Search Wait Time (Speed Estimation Type) 0.0t0 30.0 s 0.5s

B b3-27: Start Speed Search Select

Selects a condition to activate Speed Search Selection at Start (b3-01). Set this parameter to 1 when using a sequence in
which operation starts when the frequency reference exceeds the minimum output frequency while the Run command is
active.

No. Name Setting Range Default
b3-27 Start Speed Search Select 0,1 0

Setting 0: Triggered when a Run command is issued (normal).
Setting 1: Triggered when an external baseblock is released.

B b3-29: Speed Search Induced Voltage 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%

B b3-31 Speed Search Operation Current Level 1 (Current Detection 2)

Sets the current level used to limit the output current during Current Detection Type Speed Search 2 as a ratio to E2-03,
Motor No-Load Current. The current level is determined for a no-load current that is 30% of the rated motor current
when the setting value of E2-03 is less than or equal to 30% of the rated motor current.

Note: If the setting value is too large, a stopped inductive motor may accelerate too quickly. In such cases, set this parameter to a value
that is smaller than the rated motor current

No. Name Setting Range Default
b3-31 Speed Search Operation Current Level 1 (Current Detection 2) 1.50 to 3.50 1.50

B b3-32 Speed Search Operation Current Level 2 (Current Detection 2)

Sets the current level at which to end the Speed Search for Current Detection Type Speed Search 2 as a ratio to E2-03,
Motor No-Load Current.
The current level is determined for a no-load current that is 30% of the rated motor current when the setting value of
E2-03 is less than or equal to 30% of the rated motor current.
No. Name Setting Range Default
b3-32 Speed Search Operation Current Level 2 (Current Detection 2) 0.00 to 1.49 1.20

Parameter Details

B b3-33: Speed Search Selection when Run Command is Input in Uv

Activates or deactivates the speed search at start in accordance with whether or not a Run command was issued during an
undervoltage (Uv) if operation during a momentary power loss (L2-01 =1 or 2), speed search at start (b3-01 = 1), and
coasting to a stop (b1-03 = 1) are enabled.

Note: 1. Use a sequence that will hold the Run command even during momentary power losses when the Momentary Power Loss Operation

Selection is enabled (L2-01 =1 or 2).
2. Disable this parameter for a machine in which the motor will stop during a momentary power loss.

No. Name Setting Range Default

b3-33 Speed Search Selection when Run Command is Input in Uv Oorl 0

Setting 0: Speed Search disabled
Setting 1: Speed Search enabled
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B b3-50/b3-51 Backspin Search Direction Judgment Time 1/2
The direction of the Speed Search is adjusted to allow for backspin.

When momentary power loss time t is shorter than the time set in b3-50, the search operates according to the direction
command.

When momentary power loss time t is equal to or longer than the time set in b3-51, the search operates from the opposite
direction of the direction command. When momentary power loss time t is equal to or longer than the time set in b3-50
and shorter than b3-15, baseblock continues until momentary power loss time t exceeds the time set in b3-51. The search
then operates from the opposite direction of the direction command.

Note: 1. Use these parameters only in applications in which backspin can occur.
2. Be sure to set b3-50 <b3-51.

No. Name Setting Range Default
b3-50 Backspin Search Direction Judgment Time 1 0.0 to 10.0 0.0s
b3-51 Backspin Search Direction Judgment Time 2 0.0 to 10.0 0.0

Speed Search from the Direction Command (0.0 < Momentary Power Loss Time t < b3-50)

When time t from the momentary power loss to recovery is shorter than the setting value of b3-50, Speed Search is
performed in the direction specified by the direction command. The deceleration time set in b3-52 is used for the search
frequency and the setting value of the frequency reference is used as the starting search frequency.

Forward operation

Normal operation

Search in progress

Figure 5.20 Speed Search from Forward Run Command (0 < t < b3-50)
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Continuous Baseblock (b3-50 <t < b3-51)

When time t from the momentary power loss to recovery is between the times set for b3-50 and b3-51, operation will not
be restarted and the baseblock will continue. The drive will stay in baseblock for the time set in b3-51 even after restoring
power. After the time set in b3-51 passes, Speed Search starts in the opposite direction of the direction command. The
deceleration time in b3-53 is used for the search frequency and the setting value of the frequency reference is used as the
starting search frequency.

Power supply voltage |
|
Momentary power loss time t —>|

Output frequency I

Forward operation

I
I
l
. |
Normal operation |
I
I

I
I
Search in progress }
I
I

—_. I

Figure 5.21 Continuing Baseblock (b3-50 < t < b3-51)
Speed Search in Direction Opposite to Direction Command (b3-51 < t)

When time t from the momentary power loss to recovery exceeds the setting value of b3-51, Speed Search is performed
in the opposite direction of the direction command. The deceleration time in b3-53 is used for the search frequency and
the setting value of the frequency reference is used as the starting search frequency.

Power supply voltage | |
| |
Momentary power loss time t —»| I

Output frequency

Forward operation

Normal operation

Search in progress

Figure 5.22 Speed Search in Direction Opposite to Direction Command (b3-51 < t)
B b3-52 Backspin Search Deceleration Time 1

Sets the search frequency deceleration rate when searching from the direction command when momentary power loss
time t is shorter than the time set in b3-50. Set the value lower than the motor deceleration rate during coasting.

No. Name Setting Range Default

b3-52 Backspin Search Deceleration Time 1 0.1t010.0s 2.0s
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B b3-53 Backspin Search Deceleration Time 2

Sets the search frequency deceleration rate for a Speed Search from the opposite direction of the direction command
when momentary power loss time t is equal to or longer than the time set in b3-51.

No. Name Setting Range Default
b3-53 Backspin Search Deceleration Time 2 0.1t010.0s 2.0s

B b3-59: PM Speed Search DC Injection Braking Time at Low Speed

Sets the DC Injection Braking time at low speed PM motor Speed Search. It is the time in which DC Injection Braking is
performed to initiate stopping the motor fully when the PM motor is coasting at approximately 5% speed or less. If the
moment of inertia of the machine is large and the motor will not stop, increase the setting value.

The DC Injection Braking current at low speed PM motor Speed Search will be b3-02 (Speed Search Deactivation
Current).

No. Name Setting Range Default
b3-59 PM Speed Search DC Injection Braking Time at Low Speed 0.50 t0 10.00 s 1.00 s

¢ b4: Timer Function

The timer function is independent of 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 function input” (H1-OO=18) and a
multi-function output must be set to “Timer output” (H2-COO=12). Only one timer can be used.

B b4-01/b4-02: Timer Function On-Delay, 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 to 3000.0 s 0.0s
b4-02 Timer Function Off-Delay Time 0.0 to 3000.0 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. Figure 5.23
demonstrates the timer function operation.

Multi-function Contact On (Closed)
Input: Timer Function ON ON Off (Open)
Multi-function Contact
Output: Timer Function ON ON On (Closed)
Off (Open)
- - r— -
b4-01 b4-02 bd-01 b4-02

Figure 5.23 Timer Operation
B b4-03 to b4-08: H2-[10 ON-Delay and OFF-Delay Time

Sets the length of the delay time for contact outputs to open or close for the related functions set in H2-OO.

No. Name Setting Range Default
b4-03 H2-01 ON Delay Time 0 to 65000 ms 0 ms
b4-04 H2-01 OFF Delay Time 0 to 65000 ms 0 ms
b4-05 H2-02 ON Delay Time 0 to 65000 ms 0 ms
b4-06 H2-02 OFF Delay Time 0 to 65000 ms 0 ms
b4-07 H2-03 ON Delay Time 0 to 65000 ms 0 ms
b4-08 H2-03 OFF Delay Time 0 to 65000 ms 0 ms
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Internal data of H2-01 ‘ ON | | I | | ON On (Closed)
; ‘ Off (Open)
Multi-Function Digital [ on : on e on (CI
: : : ; ' osed)
Outputs of H2-01 i : ; : :
" S Ty b4-04 Off (Open)
{D4-03 b4-04 t04-03t -

Tir;e period that the muIti-functBn
digital output is closed > 100 ms

iTime period that the multi-function
i digital output is closed < 100 ms !

‘Time period that the multi-function
digital output is closed = 100 ms

Note: Even if the length of the off-delay time and on-delay time for multi-function digital outputs are each less than 100 ms, the
multi-function digital output closes for at least 100 ms.

¢ 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, and so on. 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 accurate control of 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.

H | 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.
eliminated.

H D Control

The integral time (I time) constant determines how fast the offset is

D control predicts the deviation signal by multiplying its derivative (slope of the deviation) with a time constant, then
adds this value 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 to oscillate 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, Figure
level.

5.24 shows the PID output when the PID input (deviation) is at a constant

PID input |
| Time
PID output
.- | control
PID Output D control
P control
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Figure 5.24 PID Operation
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5.2 b: Application

B Using PID Control
Applications for PID control are listed in Table 5.8.
Table 5.8 Using PID Control

Application Description Sensors Used
e lcontol g/tflz::?;rlzrc};l is;)eer;:/d alss tze;itl:ri;;irﬁuaedjusted to meet the target value. Synchronous control is performed using speed data from 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
Temperature Control Maintains a constant temperature by controlling a fan with a thermostat. Thermocoupler, Thermistor

B PID Setpoint Input Methods

The PID setpoint input can be input from one of the sources listed in 7able 5.9.

If neither of the sources listed in 7able 5.9 is used, the reference source in b1-01 (or b1-15) or one of the inputs listed in
Table 5.9 becomes the PID setpoint.

Table 5.9 PID Setpoint Sources

PID Setpoint Source Settings
Analog Input A1 Set H3-02=C
Analog Input A2 Set H3-10=C
Analog Input A3 Set H3-06 =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 oPEQ7 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 signal can be input from one of the sources listed in 7able 5.10.

Table 5.10 PID Feedback Sources

PID Feedback Source Settings
Analog Input Al Set H3-02 =B
Analog Input A2 Set H3-10=B
Analog Input A3 Set H3-06 =B
Pulse Input RP Set H6-01 = 1

Note: A duplicate allocation of the PID feedback input will result in an oPE07 alarm.

Differential Feedback

The second PID feedback signal for differential feedback can come from the sources listed in Table 5.11. The differential
feedback function is automatically enabled when a differential feedback input is assigned.

Table 5.11 PID Differential Feedback Sources

PID Differential Feedback Source Settings
Analog Input Al Set H3-02 =16
Analog Input A2 Set H3-10=16
Analog Input A3 Set H3-06 = 16

Note: A duplicate allocation of the PID differential feedback input will result in an oPE alarm.
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5.2 b: Application

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 0to8 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. The PID input is D controlled.
Setting 4: Output frequency = frequency reference + PID output 2

The PID controller is enabled and the PID output is added to the frequency reference. The PID feedback is D controlled.

Setting 5: Mode compatible with setting 1 of similar products from a previous product line
Setting 6: Mode compatible with setting 2 of similar products from a previous product line
Setting 7: Mode compatible with setting 3 of similar products from a previous product line

Setting 8: Mode compatible with setting 4 of similar products from a previous product line
Note: Set the values 5 to 8 instead of 1 to 4 when upgrading the drive from previous Yaskawa drive models such as Varispeed F7.

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 set too high. A low 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 (1)

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 oscillation. To turn off the integral time, set
b5-03 = 0.00.

No. Name Setting Range Default
b5-03 Integral Time Setting (I) 0.0t0 360.0 s 1.0s

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. 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.

No. Name Setting Range Default
b5-05 Derivative Time (D) 0.00 to 10.00 s 0.00s
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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

0.00s

Note: Useful 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 may reduce the responsiveness of the drive.

B b5-09: PID Output Level Selection

Normally a positive PID input (feedback smaller than setpoint) leads to positive PID output. Parameter b5-09 can be used
to reverse the sign of the PID controller output signal.

No.

Parameter Name

Setting Range

Default

b5-09

PID Output Level Selection

Oorl

0

Setting 0: Normal Output
A negative PID input causes a decrease in the PID output (direct acting).
Setting 1: Reverse Output

A negative PID input causes an increase 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 or4).

No.

Name

Setting Range

Default

b5-10

PID Output Gain Setting

0.00 to 25.00

1.00

Parameter Details

B b5-11: PID Output Reverse Selection

Determines whether a negative PID output reverses the direction of drive operation 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 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.
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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
Detected when the feedback falls below a certain level for longer than the specified time. This function is set up using
parameters b5-12 to b5-14.

* Feedback High Detection
Detected when the feedback rises beyond a certain level for longer than the specified time. This function is set up using
parameters b5-12, b5-36, and b5-37.

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
A

PID /
Feedback

Low Detection
Level
(b5-13)

> time
 «— NO FbL
detection

FbL detection

PID Feedback PID Feedback
Loss Detection Time Loss Detection Time
(b5-14) (b5-14)

Figure 5.26 PID Feedback Loss Detection
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 0to5 0

Setting 0: Digital Output Only

A digital output set for “PID feedback low” (H2-OO = 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 longer than the time set to
b5-37. 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, an “FbL - PID Feedback
Loss” 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, an “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 (H2-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, an “FbL - PID Feedback
Loss” 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, an “FbH - Feedback High” fault will be displayed. Both events trigger a fault output (H2-O0O = E) and cause the
drive to stop the motor.
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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-OO = 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-OO = 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 Low Detection Level

Sets the feedback level used for PID feedback low 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 Low Detection Level 0 to 100% 0%

B b5-14: PID Feedback Low 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 Low Detection Time 0.0t0255s 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 0 to 100% 100%

B 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 00t0255s 1.0s
H 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. An example of PID Sleep operation appears in the figure below.

PID Output

PID Sleep Function
Start Level (b5-15)

PID Sleep Delay Time |

> b5-16 — ——»p5-16 —— PID Sleep Delay Time

Internal Run ;
command Run Stop |
External Run Run command enabled
command Continues to output “During Run”
During Run

Figure 5.27 PID Sleep Operation

Notes on using the PID Sleep function
» The PID Sleep function is always active, even if PID control is disabled.
* The PID Sleep function stops the motor according to the stopping method in b1-03.

The parameters that control the PID Sleep function are explained below.
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B b5-15: PID Sleep Function Start Level
Sets the level that triggers 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 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
b5-15 PID Sleep Function Start Level 0.0 to 400.0 Hz <7> 0.0 Hz <1>

<1>In AOLV/PM and CLV/PM control modes, the setting units and range are expressed as a percent (0.0 to 100.0%) instead of in 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
bs-16 PID Sleep Delay Time 0.0to25.5s 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-C100 are applied after the PID output, they reduce the responsiveness of the system
and can cause hunting or overshoot and undershoot when the setpoint changes quickly. Using the PID acceleration/
deceleration time instead helps to avoid such problems.

The PID acceleration/deceleration time can be canceled using a digital input programmed for “PID soft starter cancel”
(H1-O0 = 34).

No. Name Setting Range Default
b5-17 PID Accel/Decel Time 0.0 to 6000.0 s 0.0s

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.

Setting 1: Enabled

Parameter b5-19 is used as PID setpoint.

B b5-19: PID Setpoint Value

Used as 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 value (b5-19) is set in and displayed. Also determines the units for monitors
US5-01 and U5-04. The units for setting/display can be changed with b5-20.

No. Parameter Name Setting Range Default
b5-20 PID Setpoint Scaling 0Oto3 1

Setting 0: 0.01 Hz
The setpoint and PID monitors are displayed in Hz with a resolution of 0.01 Hz.
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Setting 1: 0.01% (100.00%: Maximum Frequency)

The setpoint and PID monitors are displayed as a percentage with a resolution of 0.01%.
Setting 2: min-' (set the motor poles)

The setpoint and PID monitors are displayed in min-! with a resolution of 1 min-!.
Setting 3: User Defined (determined by b5-38 and b5-39)

Parameters b5-38 and b5-39 determine the units and resolution used to display the values the setpoint in b5-19, and PID
monitors U1-01 and U1-04.

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 -100.0 to 100.0% 0.00%

PID Output Lower Limit

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, b5-39: PID Setpoint User Display, PID Setpoint 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 value (b5-19) and PID feedback monitors (U5-01, U5-04).

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.

No. Name Setting Range Default
b5-38 PID Setpoint User Display 1 to 60000 Determined by b5-20
b5-39 PID Setpoint Display Digits Oto3 Determined by b5-20

B b5-40: Frequency Reference Monitor Content During PID

Sets the content of 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 including the output of the PID controller.
Setting 1: Frequency Reference

Monitor U1-01 displays the frequency reference value.

B b5-47: PID Output Reverse Selection 2

Determines whether a negative PID output reverses the direction of drive operation. 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
b5-11=1).

No. Name Setting Range Default

b5-47 PID Output Reverse Selection 2 0,1 1

Setting 0: Reverse Disabled
Negative PID output will be limited to 0 and the drive output will be stopped.
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Setting 1: Reverse Enabled

Negative PID output will cause the drive to run in the opposite direction.

B Fine-Tuning PID

Once PID control parameters have been set, fine-tuning may be required. Follow the directions below.

Table 5.12 PID Fine Tuning
Goal Tuning Procedure Result
Response y/ Before adjustment
< Reduce the derivative time (b5-05)
Overshoot must be suppressed * Increase the integral time (b5-03) \ After adjustment
Time
After adjustment
Response y )
Quickly achieve stability, and some « Decrease the integral time (b5-03)
overshoot is permissible « Increase the derivative time (b5-05) \ Before adjustment
Time
Before adjustment
Response )/
Suppress long cycle oscillations (longer than . .
T el dhime St Increase the integral time (b5-03)
After adjustment
Time
Before adjustment
Response ¥y !
« If oscillation cycle time is close to the derivative
time, the derivative part is likely having too much ;\
influence. Reduce the derivative time (b5-05). After adjustment
Suppress short cycle oscillations « If the derivative time is set to 0.00 s and
oscillations are still a problem, try reducing the
proportional gain (b5-02) or try increasing the
PID primary delay time (b5-08)
Time

¢ b6: Dwell Function

The Dwell function is used to temporarily hold the frequency reference at a predefined value for a set time, then continue

accelerating or decelerating.

If used with induction motors, the Dwell function can help prevent speed loss when starting and stopping a heavy load. If
running a PM motor in V/f control, the pause in acceleration allows the PM motor rotor to align with the stator field of

the motor, thus reducing the starting current.

Figure 5.28 shows how the Dwell function works.

Note: Using the Dwell function requires that the stopping method for the drive be set to “Ramp to stop” (b1-03 = 0).
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OFF ON

Run Command

Output Frequency
b6-02

Figure 5.28 Dwell Function at Start and Stop

YASKAWA ELECTRIC SIEP C710636 03D YASKAWA U1000 Technical Manual

: Tb6-01
e

b6-03 §
‘H




5.2 b: Application

B b6-01, b6-02: Dwell Reference, Dwell Time at Start

Parameter b6-01 determines the frequency that is held 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 <1> 0.0 Hz <1>
b6-02 Dwell Time at Start 0.0t0 10.0's 0.0s

<1>In AOLV/PM and CLV/PM control modes, the setting units and range are expressed as a percent (0.0 to 100.0%) instead of in Hz.
H b6-03, b6-04: Dwell Reference, Dwell Time at Stop

Parameter b6-03 determines the frequency that is held 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 <7> 0.0 Hz <1>
b6-04 Dwell Time at Stop 0.0t0 10.0s 0.0s

<1>In AOLV/PM and CLV/PM control modes, the setting units and range are expressed as a percent (0.0 to 100.0%) instead of in Hz.

4 b7: Droop Control (CLV, CLV/PM)

Droop control is a function for setting the motor rated slip as required. Droop control can automatically balance the load
level between two motors that drive the same load, such as the traverse axis in cranes. It must be activated in one of the
two drives that control these motors. The drive in which Droop control is activated will automatically reduce the speed if
the torque reference rises, and increase the speed if the torque reference falls again, thereby shifting the load from one
motor to the other.

Note: Disable Feed Forward (n5-01 = 0) whenever using Droop control.

Motor A runs faster than B, pulling more load Motor B runs faster than A, pulling more load

@ =100% Load @ = 90% Load @ = 80% Load @ = 90% Load

re, A = constant —_— freu\ = constant —_—
ref B increase —_— rel B decrease —_—
@ 80% Load ‘ 90% Load = 100% Load @ = 90% Load

Droop Control increases the speed reference in Droop Control decreases the speed reference in
drive B accomplishing load balance drive B accomplishing load balance

Figure 5.29 Droop Control in a Traverse Application

Parameter Details

B b7-01: Droop Control Gain
Sets the amount of speed reduction when the torque reference is 100%. The gain is set as a percentage of the maximum
output frequency. A setting of 0.0% disables the Droop control function.
No. Parameter Name Setting Range Default
b7-01 Droop Control Gain 0.0 to 100.0% 0.0%
Speed

Speed reference

Droop control gain
b7-01

Torque

Figure 5.30 Droop Control Gain
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B b7-02: Droop Control Delay Time

The setting in b7-02 adjusts the responsiveness of Droop control. Reduce the setting if the reaction time is too long, and
increase it if hunting occurs.

No. Parameter Name Setting Range Default
b7-02 Droop Control Delay Time 0.03 t0 2.00 s 0.05s
B b7-03: Droop Control Limit Selection
Enables or disables the droop control limit.
No. Parameter Name Setting Range Default
b7-03 Droop Control Limit Selection 0,1 1

Setting 0: Disabled
Setting 1: Enabled

4 b8: Energy Saving

The Energy Saving feature improves overall system efficiency by operating the motor at its most efficient level.

Note: 1. Energy Saving is not designed for applications that experience instantaneous heavy loads or applications that rarely operate with light
load conditions.
2. As the performance of the Energy Saving function strongly depends on the accuracy of the motor data, always perform Auto-Tuning

and make sure the motor data has been entered correctly before using this function.

B b8-01: Energy Saving Control Selection
Enables or disables the Energy Saving function.

Note: Enabling the Energy Saving function when using a PM motor may adversely affect motor efficiency depending on the type of
PM motor. Disable the Energy Saving function in such cases.

Default
Determined by A1-02

No. Parameter Name Setting Range

b8-01 Energy Saving Control Selection Oorl

Setting 0: Disabled
Setting 1: Enabled

B b8-02: Energy Saving Gain (OLV, CLV)

Sets the gain level for 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 may stall.

No.

Name

Setting Range

Default

b8-02

Energy Saving Gain

0.0 to 10.0

Determined by A1-02

B b8-03: Energy Saving Control Filter Time Constant (OLV, CLV)

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
. . . Determined by
b8-03 Energy Saving Control Filter Time Constant 0.00 to 10.00 s A1-02, C6-01, and 02-04

B b8-04: Energy Saving Coefficient Value (V/f, VIf w/PG)

Parameter b8-04 is used to fine-tune Energy Saving control. The default setting depends on the capacity of the drive.
This default setting is for a standard Yaskawa motor. If using a motor other than a standard one, adjust the default setting
of b§-04 in increments of around 5% until the output power monitor U1-08 is at the minimum value, while running the

drive with a light load.

A low setting results in less output voltage and less energy consumption, but too small a value will cause the motor to

stall.
No. Name Setting Range Default
. . Determined by
b8-04 Energy Saving Coefficient Value 0.00 to 655.00 C6-01, B2-11, and 02-04
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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 139).

B b8-05: Power Detection Filter Time (V/f, V/If w/PG)

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 in ms.

Reducing this setting will increase the response time. If the filter time is too short, the motor may become unstable with a

lighter load.
No. Name Setting Range Default
b8-05 Power Detection Filter Time 0 to 2000 ms 20 ms

B b8-06: Search Operation Voltage Limit (V/f, VIf w/PG)

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%

B b8-16: Energy Saving Parameter (Ki) for PM Motors

Coefficient to adjust torque linearity.

There is normally no need to change this parameter from the default value.

When E5-01 (Motor Code Selection (for PM Motors)) is set to 10000 or 20000, the automatically calculated value
will be set. This set value cannot be changed. If oscillation occurs when Energy Saving is enabled (b8-01 = 1), then check
the value displayed in monitor U5-21. If the value displayed differs from the Ki value written on the motor nameplate,

then set b8-16 accordingly.

No.

Name

Setting Range

Default

b8-16 Energy Saving Parameter (Ki) for PM Motors

0.00 to 3.00

1.00

B b8-17: Energy Saving Parameter (Kt) for PM Motors

Coefficient to adjust torque linearity.

There is normally no need to change this parameter from the default value.

When E5-01 (Motor Code Selection (for PM Motors)) is set to 10000 or 20000, the automatically calculated value
will be set. This set value cannot be changed. If oscillation occurs when Energy Saving is enabled (b8-01 = 1), then check
the value displayed in monitor U5-22. If the value displayed differs from the Kt value written on the motor nameplate,

then set b8-17 accordingly.

No.

Name

Setting Range

Default

b8-17 Energy Saving Parameter (Kt) for PM Motors

0.00 to 3.00

1.00

B b8-27: g-Axis Current Compensation Method when Output Voltage is Limited

There is normally no need to change this parameter from the default value. Sets a compensation method for the g-axis

current when output voltage is limited.

No.

Name

Setting Range

Default

b8-27 q-Axis Current Compensation Method when Output Voltage is Limited

0,1

0

Setting 0: Output Voltage Limit Priority
Setting 1: g-Axis Current Priority
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¢ b9: Zero Servo

The Zero Servo function is a position loop that can be used to lock the motor at a certain position against external power
to the motor.

It must be activated using a digital input set for H1-OIO = 72. Once this input is closed and the motor speed falls below
the level set in parameter b2-01, the drive will enter Zero Servo mode and maintain the current position. Even if the
motor speed exceeds the level set in parameter b2-01 in Zero Servo mode, the drive will continue to maintain the current
position. When the input assigned to trigger the Zero Servo function is released and the Run command is still present, the
drive reaccelerates according to the speed reference.

Run command ON | OFF

Zero Servo command | ON | oFF

Motor Speed
Zero Servo

Decrease the speed reference / Operation

b2-01
DC Injection Braking start frequency

Figure 5.31 Zero Servo Operation

When Zero Servo is active, the deviation between the rotor position and the zero position is displayed in monitor U6-22
(monitor value must be divided by 4 to get the deviation in actual encoder pulses).

A digital output programmed for “Zero Servo complete” (H2-OO = 33) is turned on when the rotor position is within the
zero position, plus or minus the Zero Servo completion width set in parameter b9-02.

Note: 1. The Run command must remain on when using the Zero Servo function. If the Run command is switched off, then Zero Servo will no
longer be able to hold the load in place.
2. When the Zero Servo command has shut off, the Zero Servo Completion digital output width also shuts off.
3. Avoid using Zero Servo to lock 100% load for long periods, as this can trigger a fault. If such loads need to be held in place for long
periods, either make sure the current is less than 50% of the drive rated current during Zero Servo, or use a larger capacity drive.
4. Ifthe load rotates the motor when using CLV/PM, a dv4 fault may occur. To prevent this, either increase the Zero Servo gain (b9-01)
or increase the number of pulses set to F1-19 that are required to trigger dv4.

B b9-01: Zero Servo Gain

Parameter b9-01 adjusts the responsiveness of the Zero Servo position loop. Increase the value if the response is too slow
and the deviation from the zero position rises too high when load is applied. Decrease the value if vibrations occur during
Zero Servo operation.

Note: Before adjusting the Zero Servo gain, make sure the ASR parameters (C5-010) are set up properly and vibration or hunting does
not occur when running with a zero speed reference.

No. Name Setting Range Default
b9-01 Zero Servo Gain 0 to 100 5

B b9-02: Zero Servo Completion Width

Sets the output range of the Zero Servo completion signal. Enter the amount of deviation allowable from the desired
position to trigger Zero Servo. An output terminal set for Zero Servo Complete (H2-OO = 33) will be triggered when the
motor reaches the position Zero Servo position plus or minus b9-02.

No. Name Setting Range Default
b9-02 Zero Servo Completion Width 0to 16383 10
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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

H C1-01 to 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 Hz to the maximum output frequency (E1-04). Deceleration time parameters always set the time to decelerate
from maximum output frequency to 0 Hz. C1-01 and C1-02 are the default active accel/decel settings.

No. Parameter Name Setting Range Default
Cl1-01 Acceleration Time 1
C1-02 Deceleration Time 1
C1-03 Acceleration Time 2
C1-04 Deceleration Time 2
0.0 to 6000.0 s <7> 10.0s
C1-05 Acceleration Time 3 (Motor 2 Accel Time 1)
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 Decel Time 2)

<1> The setting range for the acceleration and deceleration times is determined by the accel/decel time setting units in C1-10. 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-O0O = 7 and 1A) as explained in Table 5.13.

Table 5.13 Accel/Decel Time Selection by Digital Input

Accel/Decel Time Sel. 1 Accel/Decel Time Sel. 2 Active Times
H1-O00=7 H1-00 =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 5.32 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 3 .
| Time 1 (€1-02) I(D&C_%l‘;g'me 2 pccel Time 3 (C1-06) Decel Time 4
Outout (&Ceoﬂ'me Accel Time 2 (C1-05) (C1-08)
utpu - 1- .
freqﬂency (C1-03) —_— — ACC(%"]T'O?? 4 Decel Time 1
™ Decel Time 1 ) (c102)
(C1-02) /
Time
FWD (REV) ON OFF ON ON OFF ON
Run command
ON OFF ON
Accel/Decel Time Selection 1
(Terminals S1 to S8, H1-OO = “7")
ON
Accel/Decel Time Selection 2

(Terminals S1 to S8, H1-0OO = “1A”)
Figure 5.32 Timing Diagram of Accel/Decel Time Change
Switching Acceleration and Deceleration Times by Motor Selection
When switching between motor 1 and 2 using a digital input (H1-O0O = 16), parameters C1-01 to C1-04 become accel/

decel time 1 and 2 for motor 1, while C1-05 to C1-08 become accel/decel time 1 and 2 for motor 2. Accel/decel times 1
and 2 can be switched for each motor using a digital inputs set to H1-OOO = 7 like shown in Table 5.14.
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Note: 1. The motor 2 selection function cannot be used when PM motor is used.
2. The digital input setting “Accel/Decel time 2 selection” (H1-OOO = 1A) cannot be used together with motor 1/2 switching. Trying to
do so triggers an oPEO3 error, indicating a contradictory multifunction input settings.

Table 5.14 Motor Switching and Accel/Decel Time Combinations

Motor 1 Selected Motor 2 Selected
Accel/Decel Time 1 (H1-00 = 7) (Terminal set to H1-00O0 = 16 OFF) (Terminal set to H1-00O0 = 16 ON)
Accel Decel Accel Decel
Open C1-01 C1-02 C1-05 C1-06
Closed C1-03 C1-04 C1-07 C1-08

Switching Accel/Decel Times by a Frequency Level

The drive can switch between different acceleration and deceleration times automatically. The drive will switch from
accel/decel time 4 in C1-07 and C1-08 to the default accel/decel time in C1-01 and C1-02 (C1-05 and C1-06 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 5.33 shows an operation example.

Note: Acceleration and deceleration times selected by digital inputs have priority over the automatic switching by the frequency level
set to C1-11. 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

C1-11
Accel/Decel Time
Switching Frequency

- e

C1-07  C1-01 C1-02 C1-08
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 (C1-07, -08)

Figure 5.33 Accel/Decel Time Switching Frequency
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-OOO = 15 (N.O. input) or 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-OO = 4C) will be closed as long as Fast Stop is active.

A Fast Stop can be selected as the action the drive should take when certain faults occur, such as L8-03 (Overheat
Pre-Alarm Operation Selection).

No. Parameter Name Setting Range Default
C1-09 Fast Stop Time 0.0 to 6000.0 s <I> 10.0s

<1> The setting range for the acceleration and deceleration times is determined by the accel/decel time setting units in C1-10. 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

B C1-10: Accel/Decel Time Setting Units

Determines the units for the acceleration and deceleration times set to C1-01 through C1-09.

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 is 0.00 to 600.00 s.

C1-10 cannot be set to 0 if any of the parameters C1-01 to C1-09 is set to 600.1 s or longer.
Setting 1: 0.1 s units

The accel/decel times are set in 0.1 s units. The setting range is 0.0 to 6000.0 s.
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B C1-11: Accel/Decel Time Switching Frequency

Sets the frequency at which the drive switches between accel/decel time settings. Refer to Switching Accel/Decel Times
by a Frequency Level on page 204.

No. Parameter Name Setting Range Default
Cl1-11 Accel/Decel Time Switching Frequency 0.0 to 400.0 Hz <1> Determined by A1-02 <7>

<1>In AOLV/PM and CLV/PM control modes, the setting units and range are expressed in percent (0.0 to 100.0%) instead of in Hz.

Note: Setting C1-11 to 0.0 Hz (0.0%) disables this function.

¢ 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 the STo fault
(Pull-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 Determined by A1-02
C2-02 S-Curve Characteristic at Accel End 0.20s

- 0.00 to 10.00 s
C2-03 S-Curve Characteristic at Decel Start 0.20s
C2-04 S-Curve Characteristic at Decel End 0.00 s

Figure 5.34 explains how S-curves are applied.

FWD run —I ¢

1
'

REV run

Output = i ‘ g
frequency C2-0 Sl \

Co02 303
Figure 5.34 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

4 C3: Slip Compensation

The Slip Compensation function improves the speed accuracy of an induction motor. By adjusting the output frequency
in accordance with the motor load, it compensates the slip and makes the motor speed equal to the frequency reference.

Note: Perform Auto-Tuning and make sure that the motor rated current (E2-01), the motor rated slip (E2-02), and the motor no-load
current (E2-03) have all been set properly before making any adjustments to slip compensation parameters.

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 circumstances:

* If the motor at constant speed is slower than the frequency reference, increase C3-01.
« If the motor at constant speed is faster than the frequency reference, decrease C3-01.

No. Parameter Name Setting Range Default

C3-01 Slip Compensation Gain 0.0t0 2.5 Determined by A1-02

YASKAWA ELECTRIC SIEP C710636 03D YASKAWA U1000 Technical Manual 205

Parameter Details



5.3 C: Tuning

Note: Default setting is 0.0 in V/f Control (A1-02 = 0), and 1.0 in Open Loop Vector Control (A1-02 = 2). In Closed Loop Vector
Control, slip compensation is used to correct inaccuracies that can result from temperature fluctuation in the rotor.

B C3-02: Slip Compensation Primary Delay Time

Adjusts the filter on the output side of the slip compensation function. Although this parameter rarely needs to be
changed, adjustment may help in the following situations:

* Decrease the setting when the slip compensation response is too slow.
* Increase this setting when speed is unstable.

No. Parameter Name Setting Range Default

C3-02 Slip Compensation Primary Delay Time 0 to 10000 ms Determined by A1-02

Note: Default for V/f Control (A1-02 = 0) is 2000 ms. Default for Open Loop Vector Control (A1-02 = 2) is 200 ms.
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 (frequency reference < E1-06). In the
constant power range (frequency reference > E1-06), it is increased based on C3-03 and the output frequency as shown in
Figure 5.35.

E1-04
E1.06 *C303

C3-03 |

: Output Frequency
E1-06 E1-04

Base Maximum Output
Frequency Frequency

Figure 5.35 Slip Compensation Limit
B C3-04: Slip Compensation Selection during Regeneration
Enables or disables slip compensation during regenerative operation.

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 0to2 0

Setting 0: Disabled

Slip compensation is not provided. Depending on the load and mode of operation, the actual motor speed will be lower or
higher than the frequency reference.

Setting 1: Enabled (6 Hz and above)

Slip compensation is enabled during regenerative operation. It will not be active at output frequencies below 6 Hz.

Setting 2: Enabled (compensation provided wherever possible)

Slip compensation is enabled during regenerative operation, and at frequencies as low as 2 Hz. The drive uses the motor
rated slip set in E2-02 to automatically calculate the frequency range where compensation will be disabled.

B C3-05: Output Voltage Limit Operation Selection

Determines if the motor flux reference is automatically reduced when output voltage reaches the saturation range.

If the input power supply voltage is low or the motor has a high voltage rating, this function can help improve the speed
precision when moving heavy loads at high speeds. When this function is enabled, the reduction in flux causes a slightly
higher current at high speed. Keep this in mind when selecting the drive.
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No. Parameter Name Setting Range Default

C3-05 Output Voltage Limit Operation Selection Oorl 0

Setting 0: Disabled
Setting 1: Enabled

B C3-21: Motor 2 Slip Compensation Gain
Used to improve speed accuracy for motor 2. Functions in the same way that C3-01 functions for motor 1.

Adjust this parameter only after the motor 2 rated current (E4-01), motor 2 rated slip (E4-02), and the motor 2 no-load
current (E4-03) have all been set.

Refer to C3-01: Slip Compensation Gain on page 205 for details on adjusting this parameter.

No. Parameter Name Setting Range Default

C3-21 Motor 2 Slip Compensation Gain 0.0t02.5 Determined by E3-01

Note: Default setting is 0.0 in V/f Control (E3-01 = 0). Default setting is 1.0 in Open Loop Vector Control (E3-01 = 2) and Closed Loop
Vector Control (E3-01 = 3). In Closed Loop Vector Control, slip compensation gain acts as an adaptable gain.

B C3-22: Motor 2 Slip Compensation Primary Delay Time
Functions for motor 2 in the same way that C3-02 functions for motor 1.

Refer to C3-02: Slip Compensation Primary Delay Time on page 206 for instructions on how to adjust this parameter.

No. Parameter Name Setting Range Default

C3-22 Motor 2 Slip Compensation Primary Delay Time 0 to 10000 ms Determined by E3-01

Note: The default for V/f Control (E3-01 = 0) is 2000 ms. The default for Open Loop Vector Control (E3-01 = 2) is 200 ms.
B C3-23: Motor 2 Slip Compensation Limit

Sets the upper limit for the slip compensation function as a percentage of the motor rated slip (E4-02).

No. Parameter Name Setting Range Default

C3-23 Motor 2 Slip Compensation Limit 0 to 250% 200%

The slip compensation limit is constant throughout the constant torque range (frequency reference < E3-06). In the
constant power range (frequency reference > E3-06), it is increased based on C3-23 and the output frequency as shown in
Figure 5.36.

E3-04
E3.06 xC3-23

C3-23 |

: : Output Frequency
E3-06 E3-04

Base Maximum Output
Frequency Frequency

Figure 5.36 Slip Compensation Limit
B C3-24: Motor 2 Slip Compensation Selection during Regeneration

Functions for motor 2 in the same way that C3-04 functions for motor 1.

No. Parameter Name Setting Range Default

C3-24 Motor 2 Slip Compensation Selection during Regeneration 0to2 0

Setting 0: Disabled
Setting 1: Enabled (6 Hz and above)
Setting 2: Enabled (compensation provided wherever possible)
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¢ C4: Torque Compensation

The torque compensation function compensates for insufficient torque production at start-up or when a load is applied.

Note: Make sure the motor parameters and V/f pattern are set properly before setting torque compensation parameters.

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 Determined by A1-02
Torque Compensation in V/f, V/f w/PG, and OLV/PM:

The drive calculates the motor primary voltage loss using the output current and the termination resistor value (E2-05 for
IM, E5-05 for PM motors) and then adjusts the output voltage to compensate for insufficient torque at start or when load
is applied. The effects of this voltage compensation can be increased or decreased using parameter C4-01.

Torque Compensation in OLV:

The drive controls the motor excitation current (d-axis current) and torque producing current (q-axis 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, changing the torque compensation gain in small steps 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.

Note: 1. Refrain from adjusting torque compensation in Open Loop Vector Control, as it can have a negative effect on torque accuracy.
2. Refrain from adjusting this parameter in OLV/PM. Too high a value can cause overcompensation, resulting in motor oscillation.

B C4-02: Torque Compensation Primary Delay Time

Sets the delay time used for applying torque compensation.

No. Parameter Name Setting Range Default
C4-02 Torque Compensation Primary Delay Time 0 to 60000 ms Determined by A1-02
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)

Sets the amount of torque at start in the forward direction in order to improve motor performance during start with a
heavy load. Compensation is applied using the time constant set in parameter C4-05. Enable this function when the load
pulls the motor in reverse when starting with a Forward run command. 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%

B C4-04: Torque Compensation at Reverse Start (OLV)

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 Torque Compensation Time set in parameter C4-05. Enable this
function if the load pulls the motor in the forward direction when starting with a Reverse run command. Setting 0.0%
disables this feature.
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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 Time Constant (OLV)

This parameter is the time constant for applying the torque compensation at start that is set to C4-03 and C4-04.

No. Parameter Name Setting Range Default

C4-05 Torque Compensation Time Constant 0 to 200 ms 10 ms

B C4-07: Motor 2 Torque Compensation Gain
Functions for motor 2 in the same way that C4-01 functions for motor 1.

Refer to C3-01: Slip Compensation Gain on page 205 for details on adjusting this parameter.

No. Parameter Name Setting Range Default

C4-07 Motor 2 Torque Compensation Gain 0.00 to 2.50 1.00

4 C5: Automatic Speed Regulator (ASR)

The ASR is used for controlling the motor speed in V/f w/PG, CLV, AOLV/PM, and CLV/PM control modes. It adjusts
the output frequency (V/f w/PG) or torque reference (CLV, AOLV/PM, CLV/PM) in order to minimize the difference
between frequency reference and actual motor speed.

Figure 5.37 and Figure 5.38 illustrate how ASR works.

+ Output frequency
Frequency - o
reference
+
ASR limit
- " Ch +
Detected speed———»()—| rat:ngei P »)
limiter ?* J
|
22'8; ©5-05
; C5-02, C5-04

Figure 5.37 Speed Control Block Diagram for V/f Control with PG

Torque limits
C5-01, C5-03

. + Torque reference

Frequency » O » Primary _
reference P filter o
) | JA /
I — C5-06

limit

L7-01 to L7-04

Detected speed
<1>

C5-02, C5-04 C5-08

<1> Advanced Open Loop Vector Control for PM motors estimates the speed using the motor model and does not require an encoder
feedback signal.

Figure 5.38 Speed Control Block Diagram for CLV, AOLV/PM and CLV/PM
B Adjusting the ASR Parameters

Before adjusting ASR parameters make sure all motor data have been set up correctly or Auto-Tuning has been
performed.

Analog output signals should be used to monitor the frequency reference after soft starter (U1-16) and the motor speed
(U1-05) when adjusting the ASR. Refer to H4: Multi-Function Analog Outputs on page 279 for details on setting up
analog output functions.

Generally when tuning the ASR, first optimize the ASR gain, then adjust the integral time settings. Always make
adjustments with the load connected to the motor.
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Adjusting the ASR Parameters in V/f Control with PG

In V/f Control with PG, the ASR settings change between two sets of parameters depending on the motor speed as
described in C5-01, C5-03/C5-02, C5-04: ASR Proportional Gain 1, 2/ ASR Integral Time 1, 2 on page 211.

Perform the following steps for adjusting ASR parameters:

1.

2
3
4,
5
6

Run the motor at minimum speed and increase ASR proportional gain 2 (C5-03) as much as possible without
oscillation.

Run the motor at minimum speed and decrease ASR integral time 2 (C5-04) as much as possible without
oscillation.

Check the output current monitor to make sure that the output current is less than 50% of the drive rated current.
If the value is higher than 50%, decrease C5-03 and increase C5-04.

Run the motor at maximum speed and increase ASR proportional gain 1 (C5-01) as much as possible without
oscillations.

Run the motor at maximum speed and decrease ASR integral time 1 (C5-02) as much as possible without
oscillations.

If higher speed precision and faster response during acceleration or deceleration is required, enable integral
control during accel/decel by setting parameter C5-12 to 1. Change the speed and make sure no over/
undershoot occurs.

Adjusting the ASR Parameters in CLV, AOLV/PM, and CLV/PM

In CLV, AOLV/PM, and CLV/PM the drive is pre-set to use ASR settings C5-01/02 over the whole speed range. If
required by the application, a second set of ASR parameters (C5-03/04) can be automatically activated depending on the
motor speed or by using a digital input. Also refer to C5-01, C5-03/C5-02, C5-04: ASR Proportional Gain 1, 2/ ASR
Integral Time 1, 2 on page 211.

Perform the following steps for adjusting ASR parameters:

1.

2
3.
4

Run the motor at zero speed and increase the ASR proportional gain 1 (C5-01) as much as possible without
oscillation.

Run the motor at zero speed and decrease the ASR integral time 1 (C5-02) as much as possible without
oscillation.

Run at the normal operating speed. Check for over/undershoot when changing speed and for any oscillation.
Should problems occur in step 3, increase the integral time and reduce the gain.

Alternatively, use different ASR settings for high and low speed. Set the values from step 1 and 2 to parameters
C5-03 and C5-04, then set an ASR switching frequency in parameter C5-07. Run the motor at a speed higher
than C5-07 and repeat step 3 while adjusting C5-01 and C5-02.

Solving Problems During ASR Setup

Use Table 5.15 when making adjustments to ASR. Though the parameters listed below are for motor 1, the same changes
can be made to the corresponding motor 2 parameters when running a second motor.

Table 5.15 ASR Setup Problems and Corrective Actions

Problem Possible Solutions

Slow response to speed changes or speed \ « Increase the ASR proportional gain.
deviation lasts for too long Motor Speed « Decrease the integral time.

/ Speed reference

’
/
’

Time
Motor Speed
/
Overshoot or undershoot at the end of \ « Decrease the ASR proportional gain.
acceleration or deceleration Speed reference « Increase the integral time.
/
K
Time

speed

Vibration and oscillation occur at constant

« Decrease the ASR proportional gain.
« Increase the integral time.
Motor Speed « Increase the ASR primary delay time constant (C5-06).

Speed reference
4

Time

210
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Problem

Possible Solutions

/ Speed reference

/ Motor Speed

Time

The motor slip is not fully compensated when
running in V/f Control with PG

’
/
’

Check the pulse number set to F1-01 and the gear ratio in F1-12 and F1-13.

Make sure the pulse signal from the encoder is set up properly.

Check monitor U6-04 and check if the ASR is working at its output limit (setting of
C5-05). If so, increase C5-05.

Integral operation is enabled in V/f Control with
PG (C5-15 = 1) and over/undershoot occurs -
when changing speed.

Decrease the ASR proportional gain.
Increase the integral time.
If the problem persists, reduce the ASR output limit set in C5-05.

Oscillation at low speed and response is too
slow at high speed (or vice versa)

V/f control: Use C5-01/02 and C5-03/04 to set up different ASR settings at minimum
and maximum speed.

CLV, AOLV/PM, CLV/PM: Use C5-01, C5-02 and C5-03, C5-04 to define optimal
ASR settings for high and low speed. Use C5-07 to define a switching frequency.

m C5-01, C5-03/C5-02, C5-04: ASR Proportional Gain 1, 2 / ASR Integral Time 1, 2

These parameters can be used to adjust the responsiveness of the ASR.

Note: C5-01 is automatically set when ASR Tuning is performed (T1-01 =9 or T2-01 =9).

No. Parameter Name Setting Range Default
Cs5-01 ASR Proportional Gain 1 0.00 to 300.00 Determined by A1-02
C5-02 ASR Integral Time 1 0.000 to 10.000 s Determined by A1-02
C5-03 ASR Proportional Gain 2 0.00 to 300.00 Determined by A1-02
C5-04 ASR Integral Time 2 0.000 to 10.000 s Determined by A1-02

These parameter settings will function differently depending on the control mode.

V/f Control with PG

Parameters C5-01 and C5-02 determine the ASR characteristics at maximum speed, whereas C5-03 and C5-04 determine

the characteristics at minimum speed.

P and | setting

P = C5-01
I = C5-02

P = C5-03
| = C5-04

0 E1-09

Min. output frequency

Motor speed
E1-04
Max. output frequency

Figure 5.39 ASR Gain and Integral Time in V/fw/PG

CLV, AOLV/PM, and CLV/PM

In these control modes, parameters C5-03 and C5-04 define the ASR gain an integral time at zero speed. The settings in
C5-01 and C5-02 are used at speeds above the setting in C5-07. C5-07 is set to 0 as the default so that C5-01 and C5-02
are used over the entire speed range. Also refer to C5-07: ASR Gain Switching Frequency on page 212.

P, 1

P = C5-01
| = C5-02

P = C5-03

1=C5-04 (Low speed)

(o]

» Motor speed (Hz)

Figure 5.40 Low-speed and High-speed Gain Settings

The gain set in C5-03 can also be activated with a digital input programmed to “ASR gain switch” (H1-OO = 77). When
the terminal is open, the drive uses the ASR gain level set by the pattern in the figure above. When the terminal closes,
C5-03 is used. The integral time set to C5-02 is used to change linearly between these settings.

The ASR gain switch command from a multi-function input terminal overrides the switching frequency set to C5-07.
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ASR Gain Switch signal
(Digital input) OFF ON

Proportional gain

| |
Proportional gain (P) i | determined
| i | by motor speed.
I I I
| "/ |
| ‘ i C5-03 gain setting

| C5-02 | ' C5-02 !
Figure 5.41 ASR Proportional Gain Switch

ASR Gain Tuning (C5-01, C5-03)

The higher this setting, the faster is the speed response. Too high of a setting can lead to oscillation. In general, this
setting should be increased with larger loads in order to minimize the speed deviation.

ASR Integral Time Tuning (C5-02, C5-04)

Determines how fast a continuous speed deviation problem is eliminated. Too long of an integral time makes the speed
control less responsive, while a too short of an integral time can cause oscillation.

B C5-05: ASR Limit

Sets the ASR output limit as a percentage of the maximum output frequency (E1-04). If the motor rated slip is high, the
setting might need to be increased to provide proper motor speed control. Use the ASR output monitor U6-04 to
determine if ASR is working at the limit set in C5-05. If so, make sure the PG 1 pulses per revolution (F1-01), PG 1 gear
teeth 1 and 2 (F1-12, F1-13), and the PG signal are set correctly before making further changes to C5-05.

No. Parameter Name Setting Range Default
C5-05 ASR Limit 0.0 to 20.0% 5.0%

B C5-06: ASR Primary Delay Time Constant

This parameter rarely requires adjustment. This parameter sets the filter time constant for the time from the speed loop to
the torque command output.

Increase this setting gradually in increments of 0.01 for loads with low rigidity, or when oscillation is a problem.

No. Parameter Name Setting Range Default
C5-06 ASR Primary Delay Time Constant 0.000 to 0.500 s Determined by A1-02

B C5-07: ASR Gain Switching Frequency

Sets the frequency where the drive should switch between ASR proportional gain 1 and 2 (C5-01, C5-03) as well as
between integral time 1 and 2 (C5-02, C5-04).

No. Parameter Name Setting Range Default
C5-07 ASR Gain Switching Frequency 0.0 to 400.0 Hz <1> Determined by A1-02 <7>

<1>In AOLV/PM and CLV/PM control modes, the setting units and range are expressed as a percent (0.0 to 100.0%) instead of in Hz.
Note: A multi-function input set for the ASR gain switch (H1-OO = 77) takes priority over the ASR gain switching frequency.

Switching the proportional gain and integral time in the low or high speed range can help stabilize operation and avoid
resonance problems. A good switching point is about 80% of the frequency where oscillation occurs, or at 80% of the
target speed. Refer to C5-01, C5-03/C5-02, C5-04: ASR Proportional Gain 1, 2 / ASR Integral Time 1, 2 on page 211.

B C5-08: ASR Integral Limit

Sets the upper limit for ASR as a percentage of the rated load.

No. Parameter Name Setting Range Default

C5-08 ASR Integral Limit 0 to 400% 400%
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B C5-12: Integral Operation during Accel/Decel (V/f w/PG)

Enables integral operation during acceleration and deceleration. Integral operation should be used when driving a heavy
load or a high inertia load, but can cause problems with overshoot at the end of acceleration and deceleration. Refer to

ASR Setup Problems and Corrective Actions on page 210 to solve such problems.

No. Parameter Name Setting Range

Default

C5-12 Integral Operation during Accel/Decel 0,1

0

Setting 0: Disabled

Integral operation occurs only during constant speed and not during acceleration or deceleration.
Setting 1: Enabled

Integral operation is always enabled.

B C5-17, C5-18: Motor Inertia, Load Inertia Ratio

C5-17 and C5-18 determine the ratio of the machine inertia to the inertia of the motor being used.

Example: Setting C5-18 to 2.0 reflects a load inertia that is twice the motor inertia.

These parameters are set automatically when Inertia Tuning and ASR Tuning are performed in CLV and CLV/PM control

modes. Refer to Auto-Tuning on page 139 for details on Auto-Tuning or enter the data manually.

No. Parameter Name Setting Range Default
C5-17 Motor Inertia 0.0001 to 600.00 kgm? Determined b(y)zc_g;‘m, ES-0land
Cs5-18 Load Inertia Ratio 0.0 to 6000.0 1.0

Note: C5-17 is displayed in the following units.
e CIMR-UO400011 to 4000014: 0.0001 kgm? units
* CIMR-UO200028 to 2000192, 4000021 to 4000124: 0.001 kgm?
* CIMR-UO200248, 4000156 to 4000930: 0.01 kgm? unit units

B C5-21, C5-23 / C5-22, C5-24: Motor 2 ASR Proportional Gain 1, 2 / Integral Time 1, 2

These parameters function for motor 2 in the same way that C5-01 through C5-04 function for motor 1. For more details,
see C5-01, C5-03/C5-02, C5-04: ASR Proportional Gain 1, 2/ ASR Integral Time 1, 2 on page 211.

No. Parameter Name Setting Range Default
Cs-21 Motor 2 ASR Proportional Gain 1 0.00 to 300.00 Determined by E3-01
C5-22 Motor 2 ASR Integral Time 1 0.000 to 10.000 s Determined by E3-01
C5-23 Motor 2 ASR Proportional Gain 2 0.00 to 300.00 Determined by E3-01
C5-24 Motor 2 ASR Integral Time 2 0.000 to 10.000 s Determined by E3-01

B C5-25: Motor 2 ASR Limit

Functions for motor 2 in the same way that C5-05 functions for motor 1. Sets the ASR output limit for motor 2 as a
percentage of the maximum output frequency (E1-04). For more details, see C5-05: ASR Limit on page 212.

No. Parameter Name Setting Range

Default

C5-25 Motor 2 ASR Limit 0.0 to 20.0%

5.0%

B C5-26: Motor 2 ASR Primary Delay Time Constant

This parameter rarely requires adjustment. Functions for motor 2 in the same way that C5-06 functions for motor 1.

Sets the filter time constant for the time from the speed loop to the torque command output. For more details, see C5-06:

ASR Primary Delay Time Constant on page 212.

No. Parameter Name Setting Range

Default

C5-26 Motor 2 ASR Primary Delay Time Constant 0.000 to 0.500 s

Determined by E3-01

YASKAWA ELECTRIC SIEP C710636 03D YASKAWA U1000 Technical Manual

213

Parameter Details



5.3 C: Tuning

B C5-27: Motor 2 ASR Gain Switching Frequency
Functions for motor 2 in the same way that C5-07 functions for motor 1.

Sets the frequency for motor 2 to change motor 2 ASR proportional gain 1 and 2 (C5-21, C5-23) as well as the motor 2
ASR integral time 1 and 2 (C5-22, C5-24). For more details, see C5-01, C5-03/C5-02, C5-04: ASR Proportional Gain 1,
2/ ASR Integral Time 1, 2 on page 211.

No. Parameter Name Setting Range Default
C5-27 Motor 2 ASR Gain Switching Frequency 0.0 to 400.0 Hz 0.0 Hz

Note: A multi-function input set for the ASR gain switch (H1-OO = 77) takes priority over the ASR gain switching frequency.
B C5-28: Motor 2 ASR Integral Limit

Functions for motor 2 in the same way that C5-08 functions for motor 1.

Sets the upper limit for ASR as a percentage of the rated load.

No.

Parameter Name

Setting Range

Default

C5-28

Motor 2 ASR Integral Limit

0 to 400%

400%

B C5-32: Integral Operation during Accel/Decel for Motor 2
Functions for motor 2 in the same way that C5-12 functions for motor 1.

Enables integral operation during acceleration and deceleration. Refer to C5-12: Integral Operation during Accel/Decel
(V/f w/PG) on page 213 for more details.

No. Parameter Name Setting Range Default

C5-32 Integral Operation during Accel/Decel for Motor 2 0,1 0

Setting 0: Disabled
Integral operation occurs only during constant speed and not during acceleration or deceleration.
Setting 1: Enabled

Integral operation is always enabled.

B C5-37, C5-38: Motor 2 Inertia, Motor 2 Load Inertia Ratio
These parameters function for motor 2 in the same way that C5-17 and C5-18 function for motor 1.

These parameters are set automatically when Inertia Tuning and ASR Tuning are performed for motor 2 in CLV and
CLV/PM control modes. Refer to Auto-Tuning on page 139 for details on Auto-Tuning or enter the data manually.

No. Parameter Name Setting Range Default
C5-37 Motor 2 Inertia 0.0001 to 600.00 kgm2 Determined by C6-01 and 02-04
C5-38 Motor 2 Load Inertia Ratio 0.0 to 6000.0 1.0

Note: C5-37 is displayed in the following units.
* CIMR-UOA400011 to 4000014: 0.0001 kgm? units
e CIMR-UO200028 to 2030192, 4000021 to 4000124: 0.001 kgm?
* CIMR-UO200248, 4000156 to 4000930: 0.01 kgm? unit units

& CG6: Carrier Frequency
B C6-01: Drive Duty Mode Selection

The drive has two different “duty modes” to select from based on the load characteristics. The drive rated current,
overload capacity, and maximum output 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 442 for details about the rated current.

No. Parameter Name Setting Range Default

C6-01 Drive Duty Mode Selection Oorl 1 (ND)
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Table 5.16 Differences between Heavy and Normal Duty

Characteristics Heavy Duty Rating (HD) Normal Duty Rating (ND)
C6-01 0 1
1509 Overload
% H 120% Overload
: Rated Load
100% Rated Load 100%
Performance :
0 Motor Speed 100% 0 Motor Speed 100%
Use Heavy Duty Rating for applications requiring a high overload Use Normal Duty Rating for applications in which the torque requirements
Application tolerance with constant load torque. Such applications include extruders | drop along with the speed. Examples include fans and pumps where a high
and conveyors. overload tolerance is not required.
Over load capability (oL2) 150% of drive rated Heavy Duty current for 60 s 120% of drive rated Normal Duty current for 60 s
Stall Prevention during o 5
Acceleration (L3-02) 150% 120%
Stall Prevention during Run o o
(L3-06) 150% 120%
Default Carrier Frequency 4 kHz <I> 4 kHz <I1>

<1> The carrier frequency is 3 kHz for models CIMR-UO400477 to 4010930.

Note: By changing the Duty Mode selection, the E2-C100 parameters are automatically set to appropriate values (E4-000 for motor 2).
Parameter settings determined by motor capacity are recalculated automatically when the Duty Mode selection is changed. This
includes b8-04, L.2-03, n5-02, C5-17, and C5-37.

B C6-02: Carrier Frequency Selection

Parameter C6-02 sets the switching frequency of the drive’s output transistors. Changes to the switching frequency can
help lower audible noise and also reduce leakage current.

Note: 1. The upper limit of the carrier frequency depends on the model. Refer to Rated Current Depending on Carrier Frequency on
page 448.
2. Increasing the carrier frequency above the default value automatically lowers the drive’s current rating. Refer to Rated Current
Depending on Carrier Frequency on page 448.

No. Parameter Name Setting Range Default
. . Determined by A1-02, 02-04.
C6-02 Carrier Frequency Selection 0to4, F<1><2> Reset when C6-01 is changed.

<1> Setting F is not available in AOLV/PM control mode (A1-02 = 6).
<2> Setting range is determined by the drive model.

200028 to 2000248, 4000011 to 4030077: 1 to 4, F

2000104 to 2000130, 4000096 to 4000124: 1 to 3, F

200154 to 2000192, 4000156 to 4000180: 1,2, F

2000248, 4000216 to 4000414: 1, F

400477 to 4000930: 0, F

0: 3.0 kHz

1: 4.0 kHz

2: 6.0 kHz

3: 8.0 kHz

4:10.0 kHz

F: User defined (C6-03 to C6-05)

Guidelines for Carrier Frequency Parameter Setup

Symptom Remedy

Speed and torque are unstable at low speeds

Noise from the drive affects peripheral devices

= = Lower the carrier frequency.
Excessive leakage current from the drive

Wiring between the drive and motor is too long <7>

Audible motor noise is too loud 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 Table 5.17.
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Table 5.17 Wiring Distance and Carrier Frequency

Wiring Distance Up to 50 m Greater than 50 m

Recommended setting value for C6-02 1 to 4 (up to 10 kHz) 1 (up to 4 kHz)

Note: 1. The maximum cable length is 100 m when using OLV/PM (A1-02 = 5) or AOLV/PM (A1-02 = 6).
2. Always set C6-02 to 0 (3 kHz) for models CIMR-U400477 to 4000930 regardless of the wiring distance.

m 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 and the carrier
frequency proportional gain, first set C6-02 to F.

No. Parameter Name Setting Range Default
C6-03 Carrier Frequency Upper Limit 3.0to 10.0 kHz <7> <2>
C6-04 Carrier Frequency Lower Limit (V/f Control only) 3.0to 10.0 kHz <7> <2> Determined by C6-02, 02-04
C6-05 Carrier Frequency Proportional Gain (V/f Control only) 0to 99 <1><2>

<1> Available only when C6-02 is set to F.
<2> Setting range is 4.0 to 10.0 kHz for models CIMR-UO20028 to 200248, 4000011 to 4000414.
Setting value is only 3 kHz for models CIMR-UO400477 to 4000930.

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)

In V/f Control, the carrier frequency can be set up to change linearly with the output frequency. To do this, set the upper
and lower limits for the carrier frequency and the carrier frequency proportional gain (C6-03, C6-04, C6-05).

B C6-09: Carrier Frequency during Rotational Auto-Tuning
C6-09 determines what the carrier frequency should be while Rotational Auto-Tuning is performed.

This parameter rarely requires adjustment, but can be helpful solving problems with overcurrent when Auto-Tuning a
high frequency motor or a low impedance motor. In such cases, first set C6-03 to high value, then set C6-09 = 1.

No. Parameter Name Setting Range Default

C6-09 Carrier Frequency during Rotational Auto-Tuning 0,1 0

Setting 0: Carrier Frequency = 4 kHz
Note: The carrier frequency is 3 kHz for models CIMR-UO400477 to UO400930.

Setting 1: Same value set to C6-03

¢ C7: Voltage Adjustment
B C7-43: Input Voltage Offset Adjustment

This parameter rarely requires adjustment. Enables adjustment of the offset for the input voltage circuit when the control
board is replaced.

Changing the value of 02-04 will trigger an oPE30 error. The input voltage offset must be adjusted when the error occurs.

If the combination of the control board and drive does not change, set this parameter to 0002 (offset adjustment not
required).

Contact Yaskawa or a Yaskawa representative if it becomes necessary to replace the control board.

Note: Adjustment is completed at the factory. Do not change the setting of this parameter.

No. Parameter Name Setting Range Default

C7-43 Input Voltage Offset Adjustment 0000 to 9999 0000

Setting 0000: Standard
Setting 0002: Offset adjustment not required.
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B C7-56: Power Factor Control Selection

Power factor control improves the input power supply power factor according to the operating conditions. This parameter
rarely requires adjustment, but may be enabled to improve the power factor in the low output region.

Power factor control is not suitable for applications with frequent load fluctuations. This function is disabled in High
Output Voltage Mode (C7-60 = 1).

No. Parameter Name Setting Range Default

C7-56 Power Factor Control Selection 0,1 0

0: Power Factor Control Disabled
1: Power Factor Control Enabled

B C7-60: Output Voltage Limit Mode Selection
Sets the mode to limit the output voltage.

Set this parameter to 0 (Harmonic suppression priority mode) to give priority to harmonic suppression. The maximum
output voltage is automatically limited to suppress harmonics.

Set this parameter to 1 (High output voltage mode) to give priority to the output voltage over harmonic suppression. The
effectiveness of harmonic suppression will be reduced because the maximum output voltage will be used.

Note: For drives with software versions PRG: 1021 or later, the default setting is 0 (Harmonic Suppression Priority Mode) when in
Advanced Open Loop Vector Control for PM (A1-02 = 6).

No. Parameter Name Setting Range Default

C7-60 Output Voltage Limit Mode Selection 0,1 Determined by A1-02

Setting 0: Harmonic Suppression Priority Mode
Setting 1: High Output Voltage Mode
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5.4 d: Reference Settings

The figure below gives an overview of the reference input, selections, and priorities.

b1-01
(Freq. Reference Selection 1)
* LO/RE Key on Digital Operator or
=4 Digital Input H1-O0O =1
Pulse Train Input }‘ ]
=3
Option Card }»iﬁ
=2
MEMOBUS comm. iﬁ 0‘ ,/
- =1 Digital Input Remote
Terminal A1/A2/A3 F—— | H1-OO=2 4] emote MS1
d1-01 =0 s
- f — Local 1
(Freq.Ref 1) ‘ !
Set to supply the |
auxiliary frequency reference !
Terminal A2 i
b1-15 H3-10 =2 |
(Freq. Reference Selection 2) d1-02 ~ mMs2
v (102072 ]
7 _ 1
Pulse Train Input Terminal A3 i NetRef 1| ComRef Frequency
Option card =3 :q H3-06=3 55 | Open 1 Reference
i ~__| | —
d1-03 ——
(10867

=2
MEMOBUS comm.

0
Close/\ 0 K

— d1-04 L —e Memobus Register 0001h, bit 4 if
Terminal A1/A2/A3 — Frequency : ! standard 2 wire sequence selected,

=0 Reference - MS 15 | usually 0
- d1—£1f ] 4 through 16 [d1-15] /;/—‘ Set from Communications
(Freg. Ref. 1) 4116 Mswe/lﬁ - opt(i:? (;aéd), usually 0

J | igital Input (H1-|
Jog Frequency Reference [d1-17 = Jog Reference Selection (=6),
Multi-Step Speed FJOG(=12), RIOG(=13)

Figure 5.42 Frequency Reference Setting Hierarchy

Up to 17 preset frequency references (including the Jog reference) can be programmed in the drive. The drive lets the
user switch between these frequency references during run by using the digital input terminals. The drive uses the
acceleration and deceleration times that have been selected when switching between each frequency reference.

The Jog frequency must be selected by a separate digital input and overrides all other frequency references.

The multi-speed references 1, 2, and 3 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 <7><2> 0.00 Hz <2>
d1-17 Jog Frequency Reference 0.00 to 400.00 Hz <7><2> 6.00 Hz <2>

<1> The upper limit is determined by the maximum output frequency (E1-04) and upper limit for the frequency reference (d2-01).
<2> Setting units are determined by parameter 01-03. The default is “Hz” (01-03 = 0) in V/f, V/f w/PG, OLV, CLV, and OLV/PM control modes.
The default for AOLV/PM and CLV/PM control modes expresses the frequency reference as a percentage (01-03 = 1).

Multi-Step Speed Selection

To use several speed references for a multi-step speed sequence, set the H1-OOO parameters to 3, 4, 5, and 32. To assign
the Jog reference to a digital input, set H1-OOO to 6.

Notes on using analog inputs as Multi-Step Speed 1, 2, and 3:

* Multi-Step Speed 1
When setting terminal A1’s analog input to Multi-Step Speed 1, set b1-01 to 1, and when setting d1-01 (Frequency
Reference 1) to Multi-Step Speed 1, set b1-01 to 0.

2

-
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* Multi-Step Speed 2
When setting terminal A3’s analog input to Multi-Step Speed 2, set H3-06 (Terminal A3 Function Selection) to 2
(Auxiliary frequency reference 1). When setting d1-02 (Frequency Reference 2) to Multi-Step Speed 2, set H3-06 to F
(Through mode).

* Multi-Step Speed 3
When setting terminal A2’s analog input to Multi-Step Speed 3, set H3-10 (Terminal A2 Function Selection) to 3

(Auxiliary frequency reference 2).

When inputting 0 to 10 V to terminal A2's analog input, set H3-09 to 0, and DIP switch S1 on the control circuit
terminal board to V (voltage).

The different speed references can be selected as shown in Table 5.18. Figure 5.43 illustrates the multi-step speed

selection.

Table 5.18 Multi-Step Speed Reference and Terminal Switch Combinations

Multi-Step Multi-Step Multi-Step Multi-Step Jog Reference
Reference Speed Reference 1 [Speed Reference 2|Speed Reference 3|Speed Reference 4 Selection
H1-O00 =3 H1-O0O0=4 H1-O00 =5 H1-00 = 32 H1-O0O0=6
Frequency Reference 1 (setin b1-01) OFF OFF OFF OFF OFF
Frequency Reference 2 (d1-02 or input terminal A1, A2, A3) ON OFF OFF OFF OFF
Frequency Reference 3 (d1-03 or input terminal A1, A2, A3) 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) <7> - - - - ON
<1> The Jog frequency overrides whatever frequency reference is being used.
Frequency d1-16
reference d1-1 5/—
d1-14 /—
d1-09
d1-08 /_
d1-07 /—
d1-06 /_
d1-05 /—
d1-04 /—
d1-03
A3) /
d1-02 (A3)
d1-01 (A2) /
(A1) / d1-17
/ / Time
FWD (REV) Run/Stop ON | \\
Multi-step Speed Ref. 1 ON ON ON ON ON ON
s o1 | |
Multi-step Speed Ref. 2 k ( ON
Multi-step Speed Ref. 3 I ON I \ \ ON l
Multi-step Speed Ref. 4 l / / ON l
.
Jog Reference Selection \ \ ON

Figure 5.43 Preset Reference Timing Diagram
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€ d2: Frequency Upper/Lower Limits

By entering upper or lower frequency limits, the user can keep motor speed from going above or below levels that may
cause resonance 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 0.0 to 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 entered, the drive will run at the limit set to d2-02. 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
d2-01
Frequency Reference Upper Limit
Operating
range
Frequency Reference Lower Limit
d2-02| .~
o -

P

Set frequency reference

Figure 5.44 Frequency Reference: Upper and Lower Limits
B d2-03: Master Speed Reference Lower Limit

Unlike frequency reference lower limit (d2-02) that affects all the frequency references wherever they are 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 a frequency reference entered from the analog input terminals (A1, A2, or A3).

Set as a percentage of the maximum output frequency.

Note: When lower limits are set to both parameters d2-02 and 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

To avoid operating at a speed that causes resonance in driven machinery, the drive can be programmed with three
separate Jump frequencies. The Jump frequencies are frequency ranges that the drive will not operate at. 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 <7> 0.0 Hz <1>
d3-02 Jump Frequency 2 0.0 to 400.0 Hz <7> 0.0 Hz <1>
d3-03 Jump Frequency 3 0.0 to 400.0 Hz <7> 0.0 Hz <1>
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No. Parameter Name Setting Range Default

d3-04 Jump Frequency Width 0.0 to 20.0 Hz <2> 1.0 Hz <2>

<1>In AOLV/PM and CLV/PM control modes, the setting units and range are expressed as a percent (0.0 to 100.0%) instead of in Hz.
<2> In AOLV/PM and CLV/PM control modes, the setting units and range are expressed as a percent instead of in Hz. The Setting range is 0.0 to
40.0% and the default is 1.0%.

Figure 5.45 shows the relationship between the Jump Frequency and the frequency reference.

Frequency
reference
\/ A
Frequency H F
reference o requency
decreases / ! v reference
: : : Increases
y i
‘ A d3-04:d3-04
A\ A -
d3-04,d3-04
' o
d3-04:d3-04 ! '
Y y Output
Jump Jump Jump Frequency
Frequency Frequency Frequency
3 2 1
(d3-03) (d3-02) (d3-01)

Figure 5.45 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 setting more than one Jump Frequency, make sure that the parameters do not overlap.

¢ d4: Frequency Reference 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 command (H1-OO =10 and 11)
* Up/Down 2 command (H1-OO = 75 and 76)

Parameter d4-01 determines whether the frequency reference or the frequency bias (Up/Down 2) value is saved when the
Stop command is entered or the power supply is shut down.

No. Parameter Name Setting Range Default

d4-01 Frequency Reference Hold Function Selection Oorl 0

The operation depends on the function used with parameter d4-01.

Setting 0: Disabled
¢ Acceleration hold

The hold value will be reset to 0 Hz when the Stop command is entered 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 Stop command is entered or the drive power is switched
off. The drive will start from 0 Hz when it is turned back on again.

* Up/Down 2
The frequency bias is not saved when the Stop command is entered, 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
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value that was saved as the frequency reference when it restarts. The multi-function input terminal set for “Accel/decel
ramp hold” (H1-OO = A) must be enabled the entire time, or else the hold value will be cleared when the power is
switched on.

ON ON
Power supply OFF
OFF [ ON oFF | ON
Forward Run/Stop
OFF ON OFF ON
Hold Accel/Decel
Frequency reference
4
Output frequency Gmmm——— d4-01=1
/ ) Rt
- d4-01=0
Hold Hold

Figure 5.46 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 a Run command is active and the Up/Down 2 command is released for longer than 5 s, the Up/Down 2 bias
value is added to the frequency reference and then reset to 0. This new frequency reference is saved and will also be
used to restart the drive after the power is cycled.

Bias is added to frequency
reference and reset to 0

reference

Output T
frequency “/—'_/_/—‘—
. |
|
| | |
! 1 L
T
Frequency | :
|
|
|
|

r

| |
| |
| |
| L L
| |
| [ | |
. | | |
| : | |
Bi | | |
1as ‘ : 55 : : | | 5s
‘l_:‘ '_' |
| | |
! | | |
Up 2 command 1 At

Figure 5.47 Up/Down 2 Example with Reference from Digital Operator and d4-01 =1

» Up/Down 2 with frequency reference from input sources other than the digital operator
When a Run command is active and the Up/Down 2 command is released for longer than 5 s, the bias value will be
saved in parameter d4-06. When restarting after the power is switched off, the drive will add the value saved in d4-06
as a bias to the frequency reference.

Bias is saved in parameter d4-06

Output T
frequency J

|

|

|

|

|

d4-06 value !

Bias | I L 5s |
| |
| | | |
|
Up 2 command 1 et

Figure 5.48 Up/Down 2 Example with Other Reference than Digital Operator and d4-01 = 1
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Note: Make sure to set the limits for Up/Down 2 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 224 and Refer to d4-09: Frequency Reference Bias
Lower Limit (Up/Down 2) on page 225 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 input programmed for Acceleration hold.
* Setting an Up or Down command while no Run command is active.
» Parameter d4-06 is reset to zero. Refer to d4-06: Frequency Reference Bias (Up/Down 2) on page 224 for details.

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 (Up/Down 2) 0.00 t0 99.99 Hz 0.00 Hz

The operation depends on the set value:
Setting d4-03 = 0.00 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.
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Figure 5.49 Up/Down 2 Bias when d4-03 = 0.0 Hz

Bias value is increased using the
accel/decel times as set in d4-04

Setting d4-03 = 0.00 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.
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Figure 5.50 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 (Up/Down 2) Oorl 0

Setting 0: Current Accel/Decel Time

The drive uses the currently active accel/decel time.
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