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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 it ettt st et 10
i.2 GENERAL SAFETY . ... it it ittt it s s 11
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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 D1000-Series power regenerative converters. Read
this manual before attempting to install, operate, maintain, or inspect a converter 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 D1000 series:

YASKAWA D1000 Series
Power Regenerative Converter
Quick Start Guide (TOEP C710656 06)

This guide is packaged together with the product and contains basic information required to install and wire the converter,
in addition to an overview of fault diagnostics, maintenance, and parameter settings. It is meant to get the converter ready
for a trial run with the application and for basic operation.

YASKAWA D1000 Series
Power Regenerative Converter
Technical Manual (SIEP C710656 06) (This document)

This manual is available for download on our documentation website, www.yaskawa.eu.com. It provides detailed
information on parameter settings, functions, and MEMOBUS/Modbus specifications. Use this manual to expand the
functionality of the converter and to take advantage of higher performance features.

¢ Symbols

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

¢ Terms and Abbreviations

* Conveter: YASKAWA D1000 Series Power Regenerative Converter
* Drive: Yaskawa 1000-Series Drive

* BCD: Binary Coded Decimal

* H: Hexadecimal Number Format

* IGBT: Insulated Gate Bipolar Transistor

¢ Trademarks

* MECHATROLINK-I/MECHATROLINK-II are trademarks of MECHATROLINK Members Association (MMA).
* 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. Replace the covers or
shields before operating the converter and run the converter according to the instructions described in this manual.

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

* The products and specifications described in this manual or the content and presentation of the manual may be
changed without notice to improve the product and/or the manual.

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

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

A\ WARNING

Read and understand this manual before installing, operating or servicing the converter. The converter 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 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! may 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! may also be indicated by a bold key word embedded in the text followed by an italicized safety message.

Indicates a property damage message.

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

YASKAWA ELECTRIC SIEP C710656 06C YASKAWA Power Regenerative Converter - D1000 Technical Manual 11



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 install, wire, maintain, or inspect the product or replace parts while the power supply is turned on.
Failure to comply will result in death or serious injury.

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 converter 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 converter, drive, motor and machine area before applying power to the converter. Secure
covers, couplings, shaft keys and machine loads.

Electrical Shock Hazard

Do not attempt to modify or alter the converter 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 perform work on the converter.

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 converters.

Do not remove covers or touch circuit boards while the power is on.

Failure to comply could result in death or serious injury.

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.

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

Because the leakage current exceeds 3.5 mA in model 4A0630, IEC/EN 61800-5-1 states that either the power supply
must be automatically disconnected in case of discontinuity of the protective earthing conductor or a protective
earthing conductor with a cross-section of at least 10 mm? (Cu) or 16 mm?2 (Al) must be used. Failure to comply may
result in death or serious injury.

Always use a type B residual current monitoring/detection (RCM or RCD) according to IEC/EN 60755 when a
protective residual current monitor/detection device is installed for indirect or direct shock hazard protection.

The converter can cause a residual current with a DC component in the protective earthing conductor.

Do not operate equipment with covers removed.

Failure to comply could result in death or serious injury.
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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 converter matches the voltage of the incoming power supply before applying power.

Tighten all terminal screws to the specified tightening torque.
Loose electrical connections could result in death or serious injury by fire due to overheating of electrical connections.

Do not use improper combustible materials.
Failure to comply could result in death or serious injury by fire.

Do not install the converter to a combustible surface. Never place combustible materials on the converter.

Crush Hazard

Only allow qualified personnel to operate a crane or hoist to transport the converter.
Failure to comply may result in serious injury or death from falling equipment.

A CAUTION

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

Failure to comply may result in minor or moderate injury from the main body of the converter falling.

NOTICE

Do not disconnect the wiring to the converter and harmonic filter module while the converter is outputting a
voltage.

Improper equipment sequencing could result in damage to the converter.

When connecting a converter, use a power supply with a capacity that is the same or higher than the capacity
calculated by the power supply capacity selection formula in Selecting the Power Supply Capacity on page 16.
Failure to comply could result in damage to the converter.

Observe proper electrostatic discharge procedures (ESD) when handling the converter, circuit boards, and
CMOSIC.

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

Do not perform a withstand voltage test on any part of the converter.
Failure to comply could result in damage to the sensitive devices within the converter.

Do not operate damaged equipment.
Failure to comply could result in further damage to the equipment.

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

Install adequate branch circuit short circuit protection per applicable codes.
Failure to comply could result in damage to the converter.

The converter is suitable for circuits capable of delivering not more than 100,000 RMS symmetrical Amperes, 240 Vac
maximum (200 V Class) and 480 Vac maximum (400 V Class).

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

Failure to comply could result in damage to the converter. 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 converter to
overheat.
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i.2 General Safety

NOTICE

Never lift the converter up while the cover is removed.

This can damage the terminal board and other components.

Do not perform signal checks during operation.
Failure to comply could result in damage to the converter.

Do not modify the circuitry of the converter and the harmonic filter module.
Failure to comply could result in damage to the converter and will void warranty.

Yaskawa is not responsible for any modification of the product made by the user. This product must not be modified.

Connect the converters to power supply transformers on a 1:1 basis and use independent grounds.

If devices, such as office equipment, that are sensitive to noise are installed in the same location, connect them while
observing the grounding standards for each device, separate the ground wires, and use independent grounds or noise
filters to prevent noise from entering the devices though the ground wires.

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

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

€ General Application Precautions

B Total Load Capacity
Select a converter with a capacity (P,,,) greater than the value of P,, P,, or P; shown in Figure i.1.

Selecting the Capacity
Use the following flowchart to select the converter capacity.

C START >

Yes (only one)

Only one drive connected?

Select a capacity of P4 or higher.

No (more than one, “N”)
END

Yes (All of the motors are in either a driven or
in a regenerative state <1> at any one time.)

Are all of the motors in the
operating cycle ever in a driven or
regenerative state <1>
simultaneously?

Select a capacity of P2 or higher.

No (The driven and
regenerative states <1>

can occur simultaneously.) END

Yes (Ps3 is larger.)

Is P3 the larger of P3 and P4?

Select a capacity of P3 or higher.

No (P4 is larger.)

Select a capacity of P4 or higher.

END

Figure i.1 Selecting the Converter Capacity

Motor 1 output (kW)

P1=
Motor 1 efficiency<2> X Drive 1 efficiency<2>
Motor 1 output (kW) Motor 2 output (kW) Motor N output (kW)
P2= + +eoo 4
Motor 1 efficiency<2> X Drive 1 efficiency<2> Motor 2 efficiency<2> X Drive 2 efficiency<2> Motor N efficiency<2> X Drive N efficiency<2>
N J
Y

Total drive capacity<7>(or regenerative capacity <7>) (kW)

P3 = P2 - (Motor 1 efficiency <2> X Drive 1 efficiency <2> X Motor 1 output (kW) + ... + Motor N efficiency <2> X Drive N efficiency <2> X Motor N output (kW))
N J

Y
Total regenerative capacity <7> (kW)

P4 = 1/3 of total drive capacity (kW)
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i.2 General Safety

<1> The drive capacity is the power capacity during a normal operating condition when energy is applied to the motor. The regenerative
capacity is the capacity that is generated when the flow of power is reversed, such as when the drive is decelerated.

Example:
g \ \ @
Draw-out direction: Regeneration Winding direction: Drive

<2> Use the efficiencies of the motors and drives when known. When they are not known, use a motor efficiency of 0.9 (0.85 for 7.5 kW or
less) and a drive efficiency of 0.95 (0.9 for 7.5 kW or less).

Note: When the interphase voltage imbalance ratio of the power source exceeds 2%, use a converter with a frame one size larger than is
otherwise necessary.
Calculate the interphase voltage imbalance ratio of the power source using the following formula: (Conforms to IEC/EN 61800-3
(5.2.3))

Maximum voltage — Minimum voltage

Interphase imbalance ratio (%) =
Three-phase average voltage

Selecting the Power Supply Capacity
Connect a power supply with a capacity (kVA) that is larger than the rated input capacity (kW) of the converter.
Connecting a power supply with a capacity smaller than the rated input capacity may trigger an operating fault. If it is

necessary to connect a power supply with a capacity smaller than the rated input capacity, consult your Yaskawa
representative or the nearest Yaskawa sales office.

Power supply capacity >+/3 x Input power supply rated voltage x Rated AC input current ~ 1000
Installing an Input-side AC Reactor and Harmonic Filter Module

Each converter requires a corresponding input-side AC reactor and harmonic filter module that consider the saturation
current and thermal factors. Always install the specified devices.

Regenerative Converter Power Losses and Harmonic Filter Installation

Sequence the power supply for the converter so the circuit opens after the operation is stopped.

Install the specified harmonic filter (harmonic filter module) to reduce the impact of voltage surges on other devices
when the circuit opens for any unexpected reason during operation. Refer to Harmonic Filter Module Wiring on
page 62 for detailed information on the harmonic filter (harmonic filter module).

Installing a Breaker or Contactor on the Converter Output (DC) Side

Take the following precautions when installing a breaker or contactor on the converter side for an emergency shutoff.

NOTICE: Damage to Equipment. Confirm that the breaker or contactor on the converter output (DC) side is closed and the CHARGE
indicators on the drive and converter are OFF before applying power to the converter. An overcurrent condition will occur and the
device may be damaged if the power supply is turned on while there is voltage present in the drive or converter.

B Installation

Enclosure Panels
Keep the converter in a clean environment by installing the converter in an enclosure panel or selecting an installation
area free of airborne dust, lint, and oil mist. Be sure to leave the required space between converters to provide for
cooling, and take proper measures so the ambient temperature remains within allowable limits and keep flammable
materials away from the converter. Yaskawa offers protective designs for converters that must be used in areas subjected
to oil mist and excessive vibration. Contact Yaskawa or your Yaskawa agent for details.

Installation Direction

NOTICE: Install the converter upright as specified in the manual. Refer to Mechanical Installation on page 27 for more information
on installation. Failure to comply may damage the converter due to improper cooling

Interlock

An interlock is required between the converter and drive to stop the drive if the converter fails or if a fault occurs in the
converter. It is also necessary to provide a suitable time to restart the drive if it will be restarted for momentary power
losses.
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Restarting can be timed with the “During MC ON” signal output from the converter control circuit terminals. Create a
sequence to turn off the output from the drive with an external baseblock input to the drive or by a similar means when
the “During MC ON” signal opens. For details, refer to the Standard Connection Diagram on page 46.

Example 1: Not Restarting for Momentary Power Losses (Coasting to a Stop for Momentary Power Losses)

Connect the “During MC ON” output from the converter to the external fault input on the drive.
Use an N.C. input for the external fault input on the drive and set the drive to detect external faults only during
operation to prevent an external fault from being detected when the power supply is turned on.

Example 2: Restarting the System for Momentary Power Losses

Change the setting for the external baseblock input terminal S8 on the drive from the default setting of an N.O.
contact to an N.C. contact.

Connect the “During MC ON” output from the converter to the external baseblock input on the drive and set
restarting for momentary power losses in the drive.

Note: An external baseblock is not set by default in V1000 or J1000. Set an external baseblock (N.C.) for one of the multi-function
input terminals.

Example 3: Inputting a Run Command to the drive

Always input Run commands to the drive while the converter is operating. Check converter operating status with a
During Run 1 signal on a multi-function output. Refer to Figure 3.1 Standard Connection Diagram for an example of
a drive sequence.

B General Handling
Wiring Check

NOTICE: Do not connect power supply lines to output terminals. Failure to comply will destroy the converter or the harmonic filter
module. Be sure to perform a final check of all sequence wiring and other connections before turning on the power and also check for
short circuits on the control terminals, which may damage the converter.

Inspection and Maintenance

WARNING! Electrical Shock Hazard. Capacitors in the converter do not immediately discharge after shutting off the power. Wait for at
least the amount of time specified on the converter before touching any components after shutting off the power. Failure to comply
may cause injury to personnel from electrical shock.

WARNING! Burn Hazard. Because the heatsink can get very hot during operation, take proper precautions 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. Failure to
comply may cause burn injury to personnel.

To connect or perform maintenance for the harmonic filter module, turn off the power supply to the converter, wait for
the time that is given on the converter, and then confirm that the temperature of the reactor has sufficiently decreased
before you proceed.

Wiring
Yaskawa recommends using ring terminals on all models. Converters require the use of ring terminals for UL/cUL
compliance. Use only the tools recommended by the terminal manufacturer for crimping.

Transporting the Converter

NOTICE: Never steam clean the converter. During transport, keep the converter from coming into contact with salts, fluorine, bromine,
phthalate ester, and other such harmful chemicals.

CAUTION! Crush Hazard. Carry all standard configuration and peripheral devices in a method suitable for the weight of the device.
Incorrectly handling devices could cause them to fall and result in injury or damage to the device.

CAUTION! Crush Hazard. When standing up and lifting model 4A0630, move the eye bolts to the top panel and lift the converter from

the four eye bolts on the top panel. Failure to comply may cause the converter to fall and cause injury. Refer to Precautions and
Instructions for Installation on page 31 for details.
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4 Precautions on Using Peripheral Devices

Install a reactor-type noise filter without a capacitor such as a zero phase reactor after the MCCB on the power supply
side when installing a noise filter on the power supply.

NOTICE: Do not install a filter with a built-in capacitor. The harmonic components may cause the capacitor to overheat or may

damage the capacitor. Always install the specified harmonic noise filter.

Selecting a Circuit Breaker or Circuit Interrupter

* Yaskawa recommends installing a Residual Current Device (RCD) to the power supply side. The RCD should be
designed for use with AC drives (e.g., Type B according to IEC/EN 60755).

* Select a Molded Case Circuit Breaker (MCCB) according to the power factor of the converter power supply. The
power factor changes with the power supply voltage, output frequency, and load.
When using an RCD that is not recommended, be sure to choose an RCD with harmonic countermeasures and one with
a rated operating current of 30 mA minimum for each connected converter. High-frequency leakage current can cause
malfunctions. When an RCD without countermeasures malfunctions, replace the RCD with a rated operating current of
200 mA minimum for each connected converter.
Select an RCD or MCCB with a rated trip capacity equal to or higher than the power supply short circuit current.

Magnetic Contactor Installation
Yaskawa recommends installing a magnetic contactor (MC) between the power supply and the converter to ensure that

the power to the converter can be shut off. Create a sequence in which the MC is turned off by the fault output from the
converter.

Wire Gauges and Wiring Distances

Use a motor cable gauge large enough to avoid unstable converter phase control from voltage drop caused by a long
motor cable.

When using the digital operator remotely, always use the cable specified (option). When controlling the converter
remotely using analog signals, limit the length of the control lines between the control signals and converter to 50 m or
shorter and separate the control lines from power lines (main circuit and sequence circuits) to prevent induction from
peripheral devices.

When using a multi-function analog input, connect the shield wire to the sheath ground terminal E (G) with shielded
twisted-pair wires. Refer to Standard Connection Diagram on page 46 for details.

Generator Power Supplies

Select a generator with two times the capacity of the converter input power supply. Select the deceleration time, load, and
other factors so that the regenerative power from the motor is 10% or less of the capacity of the generator. For details,
consult with your Yaskawa representative or the nearest Yaskawa sales office.

Connecting an Advanced-phase Capacitor or Thyristor-controlled Device to the Power Supply

An advanced-phase capacitor is not required for the converter. Installing an advanced-phase capacitor will reduce the
power factor.

If an advanced-phase capacitor currently exists is in the same power supply system as the converter, install a series
reactor on the advanced-phase capacitor to prevent resonance with the converter.

If a device that generates voltage surge or voltage distortion, such as a thyristor-controlled DC drive or electromagnetic
mixer is installed in the same power supply system as the converter, consult with your Yaskawa representative or the
nearest Yaskawa sales office.

Countermeasures for EMC and High-frequency (Harmonic) Leakage Current

Although countermeasures are not required for harmonic currents, the same countermeasures for electrical interference
(EMC) and high-frequency (harmonic) leakage current are required as for a normal drive. If there are nearby devices that
are easily affected by electrical interference, use a reactor-type noise filter (e.g., zero phase reactor).

When installing an MCCB or RCD at the power supply, use an MCCB or RCD that is designed for a drive (i.e., one that
has countermeasures for high-frequency leakage current).
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Compliance with Harmonic Suppression Guidelines

With respect to the harmonic suppression guidelines, the converter is equivalent to a three-phase bridge that does not
generate harmonics (K5 = 0), but the harmonic component is not completely zero.

Impact of Power Supply Distortion

Distorting the power supply voltage and connecting several devices in parallel to the same power supply will cause
power supply system harmonics to flow into the converter and increase the harmonic content.

¢ Warning Label Example

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

/\ WARNING

Risk of electric shock.

® Read manual before installing.

® \Vait 5 minutes for capacitor
discharge after disconnecting
power supply.

® To conform to CE requirements,
make sure to ground the supply
neutral for 400V class.

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

& Hot Surfaces
e Top and side surfaces may

become hot. Do not touch.

Warning Label

Figure i.2 Warning Information Position

4 Warranty Information

B Restrictions

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

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

WARNING! Injury to Personnel. 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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Receiving

1.1
1.2
1.3

This chapter explains how to inspect the converter upon receipt, and gives an overview of the
different enclosure types and components.

SECTION SAFETY ...t i i i it s et s s as 22
MODEL NUMBERS AND NAMEPLATES . ....... ..ottt iii i 23
CONVERTER MODELS AND ENCLOSURE TYPES ...................... 25
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1.1 Section Safety

A\ CAUTION

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

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

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

Failure to comply may result in ESD damage to circuitry.
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1.2 Model Numbers and Nameplates

Perform the following tasks after receiving the converter and the harmonic filter module:

* Inspect the converter and the harmonic filter module for damage. If the converter or the harmonic filter module appear
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 converter or the harmonic filter module does not function properly,
contact your supplier.

¢ Nameplate

~
Model —— MODEL : CIMR-DC4A0040AAA REV:A
Rated output capacity —— RATED OUTPUT CAPACITY : 40kW
Input specifications INPUT  : AC3PH 380-480V 50/60Hz 58A ©
Output specifications OUTPUT : DC660V 61A Cm us
MASS ——— 1 MASS  :21kg ( PRG : 2000 }——1— Software version
Lot number ———— O/N  :6W3050-2-100 VAJ123456
Serial number ——— S§/N  :J0073D207410100 P00
| RO Y 0O RN O RO
FILE NO: E131457
YASKAWA ELECTRIC CORPORATION  MADEINJaPaN  ROHS
2-1 Kurosaki-shiroishi, j-Ku, Kitakyusyu 806-0004 Japan <1>
G /

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

Figure 1.1 Converter Nameplate Information Example

4 N
Model ———— MODEL :  EUJ710800
Input specifications INPUT - AC3PH 200-240V 50/60Hz 15A “
Output specifications OUTPUT : AC3PH 200-240V 50/60Hz 15A H us
MASS —— 1 'MASS :65kg
Lot number ——— 0/N  :6W3050-2-100 VAJ123456

Serial number SIN - J0073D207410100 IPOO
e

FILE NO: E131457

'YASKAWA ELECTRIC CORPORATION WDEN AN ROHS
2-1Ki ki-shiroishi, Ku, Ki 806-0004 Japan

- J
Figure 1.2 Harmonic Filter Module Nameplate Information Example

Receiving
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¢ Model Numbers

CIMR- D A 2 0030 A A A
- 1 T ’j' T T T
YASKAWA D1000 Design
Power Series Revision
Regenerative Order
Converter No.|Environmental Specification <7>
No.|Region Code| |No.| Voltage Class e A Sta”darfj
A | Japan 2 | 3-phase, 200-240 Vac A | IP00/Open Type K | Gas-resistant
B | China 4 |3-phase, 380-480 Vac B | IP20/Open Type M | Humidity- and dust-resistant
C | Europe N | Oil-resistant
D Ind.ia No. Cus_tt_)miz_ed S | Vibration-resistant
T | Asia Specifications
U | USA A | Standard model v
Three-Phase 200 V Three-Phase 400 V
Rated Output Capacity Rated Output Capacity
Model (kW) Model (kW)
0005 5 0005 5
0010 10 0010 10
0020 20 0020 20
0030 30 0030 30
0050 50 0040 40
0065 65 0060 60
0090 90 0100 100
0130 130 0130 130
0185 185
0270 270
0370 370
0630 630

<1> Converters with these specifications do not guarantee complete protection for the environmental conditions indicated.

24 YASKAWA ELECTRIC SIEP C710656 06C YASKAWA Power Regenerative Converter - D1000 Technical Manual



1.3 Converter Models and Enclosure Types

1.3 Converter Models and Enclosure Types

Two types of enclosures are offered for D1000 converters:

IP00 and IP20/Open Type enclosure models are designed for installation in an enclosure panel that serves to protect
personnel from injury caused by accidentally touching live parts.

Table 1.1 describes converter enclosures and models.

Table 1.1 Models and Enclosure Types

Enclosure Type

Voltage Class IP20/Open Type IP00/Open Type

2A0005 2A0030

2A0010 240030

200V Class. 2A0020 S
- 2A0090

- 2A0130

AA0005 4A0030

4A0010 4A0040

4A0020 4A0060

- 4A0100

400V Ciass. - T
- 4A0185

- 4A0270

- 4A0370

- 4A0630
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Mechanical Installation

21
2.2
2.3

This chapter explains how to properly mount and install the converter and the harmonic filter
module.

SECTION SAFETY ...t i i i i et ittt as 28
MECHANICAL INSTALLATION. .. ... o e a s e 29
HARMONIC FILTER MODULE INSTALLATION. . ......... ..o, 38
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2.1 Section Safety

2.1 Section Safety

A\ WARNING
Fire Hazard

Ensure proper cooling when installing an IP00/IP20 converter in a closed panel or cabinet.

Ensure the air temperature entering the converter is 50°C or cooler by use of a cooling fan or air conditioner. Failure to
comply could result in overheating and fire.

Crush Hazard

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

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

Use a dedicated lifter when transporting the converter by a lifter.

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

Only use vertical suspension to temporarily lift the converter during installation to an enclosure panel.

Do not use vertical suspension to transport the converter.

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

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

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

Do not subject the converter 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 converter over or leave the converter unattended while it is suspended by the wires.
Failure to comply may result in serious injury or death from falling equipment.

A CAUTION
Crush Hazard

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

Failure to comply may result in minor or moderate injury from the main body of the converter falling.
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2.2 Mechanical Installation

This section outlines specifications, procedures, and the environment for proper mechanical installation of the converter
and the harmonic filter module.

¢ Installation Environment

Install the converter in an environment matching the specifications in 7able 2.1 to help prolong the optimum
performance life of the converter.

Table 2.1 Installation Environment

Environment

Conditions

Installation Area

Indoors

IP00/Open Type enclosure: -10°C to +50°C
IP20/Open Type enclosure: -10°C to +40°C

Ambient Converter reliability improves in environments without wide temperature fluctuations.

Temperature When using the converter 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 converter or the harmonic filter module.

Humidity 95% RH or less and free of condensation

%ta?r::g?ature -20°C to +60°C

Surrounding Area

Install the converter and the harmonic filter module in an area free from:
¢ 0il 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 or lower, up to 3000 m with derating. Refer to Derating Data on page 163 for details.
10 to 20 Hz at 9.8 m/s2, 20 to 55 Hz at 5.9 m/s? (2A0005 to 2A0050, 4A0005 to 4A0100)
Vibration 10 to 20 Hz at 9.8 m/s2, 20 to 55 Hz at 2.0 m/s? (2A0065 to 2A0130, 4A0130 to 4A0370)
10 to 20 Hz at 5.9 m/s2, 20 to 55 Hz at 2.0 m/s? (4A0630)
Orientation Install the converter vertically to maintain maximum cooling effects.

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

from noise.

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

NOTICE: When installing an IP0O0/IP20 converter in a closed panel or cabinet, sufficiently cool the panel or cabinet with a cooling fan
or air conditioner so that the air temperature entering the converter is 50 °C or cooler. Failure to comply could result in overheating

and fire.

4 Installation Orientation and Spacing

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

Figure 2.1 Correct Installation Orientation
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B Single Converter Installation

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

Side Clearance Top/Bottom Clearance

>

et

Ta

A —50 mm minimum C —120 mm minimum
B — 30 mm minimum D - Airflow direction

Figure 2.2 Correct Installation Spacing (Single)
B Parallel Mounting with Drive

When installing the converter beside a drive, mount the devices according to Figure 2.3.

Side Clearance Top/Bottom Clearance
| Line up the tops of the drive and converter. )-‘

A Converter (%L - Drive l JA D o
77777 7@@ q{@ 7@]9 9{@777777 © CRNrr) & aomm—y
= =R
E e ® ©
8 gl |8 8 i
%<4l
Sy J5 O+ JO 7& ="
s Fyin =
A ]A D
A —50 mm minimum C — 60 mm minimum
B — 30 mm minimum D -—120 mm minimum

Figure 2.3 Space Between Converter and Drive (Parallel Mounting)
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B Side-by-Side Installation with Drive
Models 2A0005 to 2A0020 and 4A0005 to 4A0020 can take advantage of Side-by-Side installation.

When installing the converter beside a drive, mount the devices according to Figure 2.4 and set L8-35, Installation
Method Selection, to 1 (Side-by-Side Mounting).

When mounting converters with the minimum clearance of 2 mm according to Figure 2.5, set parameter L8-35 to 1
while considering derating. Refer to Parameter Tables on page 167 for details.

Side Clearance Top/Bottom Clearance
|Line up the tops of the drive and converter.

g 4 JaG
LN Converter Drive [~
,,,,,, 7@ ‘_______07 — T 7( \\I\II\II\P lF' J’
— = | :
\ \ 3
= =lare)
e llfemTo=) ﬂ: ﬂ]
- i
i
i
M - it

ia BT fa o
A =50 mm minimum C —2 mm minimum
B - 30 mm minimum D —120 mm minimum

Figure 2.4 Space Between Converter and Drive (Side-by-Side)

Note: Align the tops of the converter and the drives when installing the converter and the drives of different heights in the same
enclosure panel. Leave space between the tops and bottoms of stacked converter and drives for easier cooling fan replacement.

B Installation Screws

Refer to Exterior and Mounting Dimensions on page 35 for the sizes of the installation screws.

4 Precautions and Instructions for Installation
Read the following precautions and instructions before installing models 4A0270 to 4A0630.

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 converter during installation to an enclosure panel.

* Do not use vertical suspension to transport the converter.

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

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

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

* Do not leave the converter unattended while it is suspended by the wires.
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2.2 Mechanical Installation

B Horizontal Suspension of Models 2A0065 to 2A0130 and 4A0130 to 4A0370

To make a wire hanger or frame for use when lifting the converter with a crane, lay the converter in a horizontal position
and pass a wire through the holes of the four eye bolts.

NOTICE: Damage to Equipment. When lifting the converter, confirm that the spring washer is fully closed. Failure to comply may
deform or damage the converter when lifted.

LS
L

A — No space between converter C - Space between converter and
and washer washer
B - Spring washer: Fully closed D - Spring washer: Open

Figure 2.5 Details of Spring Washers
B Vertical Suspension of Models 2A0065 to 2A0130 and 4A0130 to 4A0630
Models 2A0065 to 2A0130 and 4A0130 to 4A0370

When vertical suspension of the converter is required in an enclosure panel, the orientation of the eye bolts for these
converter models can be easily changed by turning the eye bolts counterclockwise 90 degrees.
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Model 4A0630

When suspending model 4A0630 with wires, make sure to follow the procedure described below.

WARNING! Crush Hazard. Use an adequate length of wire to ensure a 50° or wider suspension angle as illustrated in Table 2.8. The
maximum allowable load of the eye bolts cannot be guaranteed when the converter 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 four eye bolts from the converter side panels and fix them securely on the top panel.

Eye bolt
/

Figure 2.7 Eye Bolt Repositioning
2. Pass wire through the holes of all four eye bolts.

Wire

Suspending angle: 50° or greater
Eye bolt \

Figure 2.8 Suspension Wire Angle Example gé

s

3. Gradually take up the slack in the wires and hoist the converter after the wires are stretched tight. %g
4. Lower the converter when ready to install in the enclosure panel. Stop lowering the converter when it is near the =2

floor then begin lowering the converter again very slowly until the converter is placed correctly.
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4 Digital Operator Remote Usage

B Remote Operation

The digital operator mounted on the converter can be removed and connected to the converter using an extension cable
up to 3 m long to facilitate operation when the converter is installed in a location where it can not be easily accessed.

The digital operator can also be permanently mounted in remote locations such as panel doors using an extension cable
and an installation support set (depending on the installation type).

Converter o Operator
Communication

o Ql Cable Connector o o

C =] -
=
I\AjE
1O o

Communication Cable Connector

B Digital Operator Dimensions

12.21|1.6 Installation holes (2-M3 screws, depth 5)
— L | ‘
DIGITAL OPERATOR JVOP-1B0 ALM ] @, — — 767

il ! ‘
| |
| |
| .

R e ||F
0 w ‘
3 |

[t
0 .@Té —

| 60 | 7.9 44
minimum
50 Unit: mm

<1> If you install the digital operator in a control panel or other enclosure, use the optional connection cable.

Figure 2.9 Digital Operator Dimensions
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B Installation Types and Required Materials
The digital operator mounts to an enclosure two different ways:

» External/face-mount installs the operator outside the enclosure panel
* Internal/flush-mount installs the operator inside the enclosure panel

Table 2.2 Digital Operator Installation Methods and Required Tools

In;lt:tlLa;I;n Description S'S;;a;ﬁt's%r;s Model Required Tools
Simplified installation with the
External/ digital operator is mounted on Phillips screwdriver
Face-Mount the outside of the panel with B B (#1)
two screws.
Installation Support Set A Phillips screwdriver
Encloses the digital operator in | (for mounting with screws through EZ7020642A #1, #2)
Internal/ the panel. The front of the holes in the panel) ’
Flush-Mount digital operator is flush with Installation Support Set B Philli dri 41
the outside of the panel. (for use with threaded studs that are EZZ020642B illips screwdriver (#1)
Wrench (7 mm)
fixed to the panel) </~

<1> If there are welding studs in the control panel, use the Installation Support Set B (for threaded studs).

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

4 Exterior and Mounting Dimensions

Use Table 2.3 to find the converter dimension drawings.

Table 2.3 Models and Types

Protecti Converter Model
'Segfg',‘,’e Three-Phase Three-Phase Page
200 V Class 400 V Class
2A0005 4A0005
IP20/Open Type Enclosure 2A0010 4A0010 36
2A0020 4A0020
4A0030
4A0040
2A0030 4A0060
2A0050 4A0100
IP00/Open Type Enclosure 2A0065 4A0130 37
2A0090 4A0185
2A0130 4A0270
4A0370
4A0630
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B IP20/Open Type Enclosure Models

W1 4-d w1 4d
| l / :
4 K= 1 £ ] T E

—i
h——d
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© g i ——— L '
(
X ~ o A
o1 w e 5 D1 g
D
Figure 1 Figure 2
Table 2.4 Dimensions for IP20/Open Type Enclosure: 200 V Class

) Dimensions mm Weight
Model Figure

9 w H D w1 HO H1 H2 H3 D1 t1 d kg
2A0005 1 180 300 187 160 - 284 8 - 75 5 M5 5
2A0010 1 180 300 187 160 - 284 8 - 75 5 M5 5
2A0020 2 220 365 197 192 350 335 8 15 78 5 M6 8

Table 2.5 Dimensions for IP20/Open Type Enclosure: 400 V Class
Dimensions mm Weight

Model Figure 9

4 w H D w1 HO H1 H2 H3 D1 t1 d kg
4A0005 1 180 300 187 160 - 284 8 - 75 5 M5 5
4A0010 1 180 300 187 160 - 284 8 - 75 5 M5 5
4A0020 2 220 365 197 192 350 335 8 15 78 5 M6 8
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2.2 Mechanical Installation

B IP00/Open Type Enclosure Models
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Table 2.6 Dimensions for IP00/Open Type Enclosure: 200 V Class
. Dimensions mm Weight
Model Figure
9 w H D w1 H1 H2 D1 t1 d kg
2A0030 1 275 450 258 220 435 7.5 100 2.3 M6 20
2A0050 1 325 550 283 260 535 7.5 110 2.3 M6 32
2A0065 2 450 705 330 325 680 12.5 130 32 M10 57
2A0090 2 450 705 330 325 680 12.5 130 3.2 M10 61
2A0130 2 500 800 350 370 773 13 130 4.5 Mi2 85
Table 2.7 Dimensions for IP00/Open Type Enclosure: 400 V Class
. Dimensions mm Weight
Model Figure
9 w H D w1 H1 H2 D1 t1 d kg
4A0030 1 275 450 258 220 435 7.5 100 2.3 M6 21
4A0040 1 275 450 258 220 435 7.5 100 2.3 M6 21
4A0060 1 325 550 283 260 535 7.5 110 2.3 M6 34
4A0100 1 325 550 283 260 535 7.5 110 2.3 M6 36
4A0130 2 500 800 350 370 773 13 130 4.5 MI12 85
4A0185 2 500 800 350 370 773 13 130 4.5 MI12 85
4A0270 3 670 1140 370 440 1110 15 150 4.5 M12 183
4A0370 3 670 1140 370 440 1110 15 150 4.5 MI12 194
4A0630 4 1250 1380 370 1100 1345 15 150 4.5 MI12 413
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2.3 Harmonic Filter Module Installation

2.3 Harmonic Filter Module Installation

¢ Installation Environment

Install the harmonic filter module in an environment matching the specifications in Table 2.8 to help prolong the
optimum performance life of the harmonic filter module.

Table 2.8 Installation Environment

Environment Conditions

Indoors

Installation Area . . . .
Install the converter in an environment that does not easily accessible such as control panel.

IP00/Open Type enclosure: -10°C to +50°C
Harmonic filter module reliability improves in environments without wide temperature fluctuations.

'.?::r? rl)z?;ture 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 ° o

Temperature -20°C to +60°C

Install the harmonic filter module in an area free from:
* 0il mist and dust

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

Surrounding Area | ¢ combustible materials (e.g., wood)

* harmful gases and liquids

* excessive vibration

* chlorides

« direct sunlight.
Altitude 3000 m or lower
Vibration 2.0 m/s? (20 to 55 Hz)

WARNING! Fire Hazard. When installing an IPO0/IP20 converter in a closed panel or cabinet, sufficiently cool the panel or cabinet with
a cooling fan or air conditioner so that the air temperature entering the converter is 50 °C or cooler. Failure to comply could result in
overheating and fire.

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

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

4 Installation Orientation and Spacing

B Installation Orientation

Install the harmonic filter module on the floor with the faceplate facing forward.

A —Faceplate B — Top cover

Figure 2.10 Correct Installation Orientation
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2.3 Harmonic Filter Module Installation

B Installation Spacing

Figure 2.11 shows the installation distance required to maintain sufficient space for airflow and wiring.

A c

A =50 mm minimum C —120 mm minimum
B — 30 mm minimum

Figure 2.11 Installation Spacing
B Precautions and Instructions for Installation of Harmonic Filter Module

Read the following precautions and instructions before installing a harmonic filter module.

WARNING! Always observe the following precautions. If handled incorrectly, the harmonic filter module may fall, possibly causing
injury. Also, the harmonic filter module may be damaged.

» Suspend the harmonic filter module with wires only temporarily and only when installing them in a
control panel. Do not suspend them when transporting them.

» Before you suspend the harmonic filter module, confirm that faceplate, top cover, and other
configuration components are securely screwed in place.

» Do not place the harmonic filter module on its side.

* Do not leave the harmonic filter module suspended with wires for a long period of time.

CAUTION! Hold the specified locations when carrying a harmonic filter module by hand. Holding any other location when carrying the
harmonic filter module could cause the module could fall and cause injury.

NOTICE: Do not disconnect the wiring to the converter and harmonic filter module while the converter is outputting a voltage. Improper
equipment sequencing could result in damage to the converter.

Attach hooks to the specified locations when suspending the harmonic filter module with wires.

NOTICE: Do not apply excessive force to the top cover when suspending the harmonic filter.

The top cover may be deformed. When lifting the module by hand, always use the holding frames and use two people. Failure to
comply may damage the module.

Refer to Figure 2.12 and Figure 2.13 for details.

A - Suspension Holes (Two on Each Side)

Figure 2.12 Suspension Locations for the Harmonic Filter Module
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2.3 Harmonic Filter Module Installation

Figure 2.13 Holding the Harmonic Filter Module

€ Harmonic Filter Module Dimensions

8 S
T %jfz
_ J I
j% ‘ 3 D1 Lj@

W1 D2,
W . D
Figure 1
0
H
T
W1 4-d
W L
Figure 2

H-5

I o2, D1 I\ 4-d

Figure 3
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2.3 Harmonic Filter Module Installation

Table 2.9 Dimensions for IP00/Open Type enclosure: 200 V Class

. Dimensions mm Weight
Model Figure W H D WA DA D2 d ke
EUJ710800] 1 209 176 285 160 240 39 M6 6.5
EUJ710810] I 209 184 295 160 250 39 M6 9
EUJ7108200 2 32 265 301 203 247 44 M3 14
EUJ7108300 2 260 281 305 220 256 39 MS 16
EUJ710840] 2 290 348 355 250 314 30 M10 27
EUJ7108500 3 290 350 352 254 314 27 M10 33
EUJ7108600 3 290 387 352 254 314 27 M10 3
EUJ710870] 3 350 500 380 290 350 19 M10 02

Table 2.10 Dimensions for IP00/Open Type enclosure: 400 V Class

. Dimensions mm Weight
Model Figure W H D Wi DA D2 d ke
EUJ710880] 1 200 176 285 160 240 39 M6 7
EUJ710890] I 209 178 295 160 250 39 M6 9
EUJ710900] 2 32 265 301 203 247 44 M3 5
EUJ710910] 2 260 203 305 220 256 39 MS 17
EUJ7109200 2 260 293 305 220 256 39 M8 19
EUJ7109300 2 290 348 355 250 314 30 M10 27
EUJ710940] 2 290 385 355 250 314 30 M10 39
EUJ7109500 3 350 500 380 290 350 19 M10 o4
EUJ7109600 3 350 500 380 290 344 25 M10 7
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2.3 Harmonic Filter Module Installation

42 YASKAWA ELECTRIC SIEP C710656 06C YASKAWA Power Regenerative Converter - D1000 Technical Manual



Electrical Installation

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

31 SECTION SAFETY ...ttt i sttt s s s s a s aaans 44
3.2 STANDARD CONNECTIONDIAGRAM. . ... ..ottt e i e a e 46
3.3 MAIN CIRCUIT CONNECTIONDIAGRAM ....... ...t i e 50
3.4 TERMINAL BLOCK CONFIGURATION. . ... ...ttt i e i e 51
3.5 TERMINALCOVER . ... ..ot ittt i s i s a e aaeas 54
3.6 DIGITAL OPERATORAND FRONTCOVER. ........ ..ot 56
3.7 MAINCIRCUITWIRING . . ... ..ottt ittt s i s s 58
3.8 HARMONIC FILTERMODULEWIRING ......... 00ttt iii i inaenns 62
3.9 CONTROLCIRCUITWIRING. . ......cciii ittt it it e naa e nanens 68
3.10 CONTROLI/OCONNECTIONS .. ...... ... ittt i i i ia e 74
341 WIRING CHECKLIST . . ..o i i ittt s e e a e e 76

YASKAWA ELECTRIC SIEP C710656 06C YASKAWA Power Regenerative Converter - D1000 Technical Manual

43



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.
Do not turn on the power supply or supply power to the input-side AC reactor or to the harmonic filter
(harmonic filter module) only.

Voltage will remain in the internal capacitor and will result in death or serious injury. Always connect a converter as
shown in the Standard Connection Diagram before you turn on the power supply.

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 converter without covers or safety shields to show details. Be sure to reinstall
covers or shields before operating the converter and run the converter according to the instructions described in this
manual.

Always use a type B residual current monitoring/detection (RCM or RCD) according to IEC/EN 60755 when a
protective residual current monitor/detection device is installed for indirect or direct shock hazard protection.
The converter can cause a residual current with a DC component in the protective earthing conductor.

Do not perform work on the converter 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 converter.

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 converter.
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 this equipment.
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 converter
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.
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3.1 Section Safety

A\ WARNING

Do not use improper combustible materials.
Failure to comply could result in death or serious injury by fire.

Do not install the converter to a combustible surface. Never place combustible materials on the converter.

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 converter matches the voltage of the incoming power supply before applying power.

When installing options, perform all wiring exactly as specified in the wiring diagrams provided.

Failure to do so can result in fire. Improper wiring may damage option components.

A\ CAUTION
Crush Hazard

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

NOTICE

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

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

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 shield ground terminal E (G) of the converter.

Do not modify the converter circuitry.

Failure to comply could result in damage to the converter 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 converter and connecting any
other devices.

Failure to comply could result in damage to the converter.

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

Failure to comply could result in damage to the converter.
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3.2 Standard Connection Diagram

3.2 Standard Connection Diagram

Connect the converter and peripheral devices as shown in Figure 3.1 and Figure 3.2. 1t is possible to set and run the
converter via the digital operator without connecting digital I/0O wiring. This section does not discuss converter
operation; Refer to Start-Up Programming & Operation on page 77 for instructions on operating the converter. Refer to
AI1000 Connection Example on page 87 for connection with a drive.

WARNING! Sudden Movement Hazard. Ensure start/stop and safety circuits are wired properly and in the correct state before
energizing the converter. Failure to comply could result in death or serious injury from moving equipment.

NOTICE: If unsuitable wiring is performed, the converter could be damaged. Implement protection for branches and short-circuits
according to all national and local standards.

NOTICE: Do not connect AC control circuit ground to converter enclosure. Improper grounding can cause control circuit malfunction.

NOTICE: Route motor leads U/T1, V/T2, and W/T3 separate from all other leads to reduce possible interference related issues.
Failure to comply may result in abnormal operation of drive and nearby equipment.

NOTICE: The minimum load for the relay outputs M1-M2, M3-M4, M5-M6 and MA-MB-MC is 10 mA.

NOTICE: When installing a noise filter on the converter power supply, use a reactor-type noise filter (without a capacitor), such as a
zero phase reactor, and install it after the MCCB on the power supply side. Do not install a filter with a built-in capacitor as the
harmonic components may cause the capacitor to overheat or may damage the capacitor.

NOTICE: When installing a breaker or contactor on the converter side for an emergency shutoff, confirm that the CHARGE indicators
on the drive and converter are not lit before closing the breaker or contactor on the converter output (DC) side. If the power supply is

turned on while there is a voltage charge, an overcurrent will flow and the device may be damaged. Always confirm that the breaker or
contactor on the converter output (DC) side is turned on before applying power to the converter.
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3.2 Standard Connection Diagram

<l>
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<4>
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Figure 3.1 Standard Connection Diagram (example: model 2A0030 to 2A0130, and 4A0030 to 4A0185)

Do not use a line longer than 10 m to connect the input-side AC reactor and the converter.

Use the specified AC reactor and harmonic filter module. Non-specified devices may cause erroneous operation.

Do not use a DC bus line that is longer than 5 m to connect the converter and drive.

Sequence the operation so that the converter starts operation before the drive when power is applied. Sequence the stopping
operation to turn off the drive first, then the motor, and finally the converter. Operating the drive without operating the converter or
turning off the power supply unit during operation may trigger a converter fault.

Do not connect a power supply to the drive AC power supply terminals (R/L1, S/L2, and T/L3).

The connections are shown for sequence connections with no-voltage contacts or NPN transistors for the sequence input signals
(S1 to S8). Use jumper S3 to select between Sink mode and Source mode. The default setting is Sink mode.

Multi-function analog outputs work with devices such as analog frequency meters, ammeters, voltmeters, and wattmeters. They are
not intended for use as a feedback-type signal.

n Electrical Installation
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3.2 Standard Connection Diagram
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Figure 3.2 Standard Connection Diagram (example: model 4A0270, 4A0370)

<1> Do not use a line longer than 10 m to connect the input-side AC reactor and the converter.

<2> Use the specified AC reactor and harmonic filter module. Non-specified devices may cause erroneous operation.

<3> Do not use a DC bus line that is longer than 5 m to connect the converter and drive.

<4> Sequence the operation so that the converter starts operation before the drive when power is applied. Sequence the stopping
operation to turn off the drive first, then the motor, and finally the converter. Operating the drive without operating the converter or
turning off the power supply unit during operation may trigger a converter fault.

<5> Do not connect a power supply to the drive AC power supply terminals (R/L1, S/L2, and T/L3).

<6> The connections are shown for sequence connections with no-voltage contacts or NPN transistors for the sequence input signals
(S1 to S8). Use jumper S3 to select between Sink mode and Source mode. The default setting is Sink mode.

<7> Multi-function analog outputs work with devices such as analog frequency meters, ammeters, voltmeters, and wattmeters. They are
not intended for use as a feedback-type signal.
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3.2 Standard Connection Diagram
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Figure 3.3 Standard Connection Diagram (example: model 4A0630) £
g
S
. . . 4
Do not use a line longer than 10 m to connect the input-side AC reactor and the converter. o
Use the specified AC reactor and harmonic filter module. Non-specified devices may cause erroneous operation.
Do not use a DC bus line that is longer than 5 m to connect the converter and drive. ﬂ

Sequence the operation so that the converter starts operation before the drive when power is applied. Sequence the stopping

operation to turn off the drive first, then the motor, and finally the converter. Operating the drive without operating the converter or
turning off the power supply unit during operation may trigger a converter fault.
Do not connect a power supply to the drive AC power supply terminals (R/L1, S/L2, and T/L3).

The connections are shown for sequence connections with no-voltage contacts or NPN transistors for the sequence input signals

(S1 to S8). Use jumper S3 to select between Sink mode and Source mode. The default setting is Sink mode.
Multi-function analog outputs work with devices such as analog frequency meters, ammeters, voltmeters, and wattmeters. They are
not intended for use as a feedback-type signal.

YASKAWA ELECTRIC SIEP C710656 06C YASKAWA Power Regenerative Converter - D1000 Technical Manual

49



3.3 Main Circuit Connection Diagram

3.3 Main Circuit Connection Diagram

Refer to diagrams in this section when wiring the main circuit of the converter. Connections may vary based on converter
capacity. The DC power supply for the main circuit also provides power to the control circuit.

NOTICE: Do not use the negative DC bus terminal “©” as a ground terminal. This terminal is at high DC voltage potential. Improper

wiring connections could damage the converter.

Table 3.1 Connecting Main Circuit Terminals

2A0005 to 2A0020 2A0030, 2A0050
4A0005 to 4A0020 4A0030, 4A0040
Relay
®
””” | RIL1O—AA
i »
@ ' ®
%j e S/IL20O : {j e
3 ' ’

777777 be TL3O—AA: De
Current Fuse Current Fuse
sensor e ) sensor —

r1/e11
Ale21 8
Gate 4®% t1/£31 Gate
board board
Operator|[-{ Control || Operator |-{ Control ||
board board
2A0065, 2A0090, 2A0130
4A0270,4A0370
4A0100, 4A0130,4A0185
D
RIL1 O—AA RILT O—AA
> 4 ®
®
SIL2O % NE: siL2 O % ||
; :

T3 O—AAS TIL3 QA -
Current J Current Relay Fuse
sensor =) sensor —

/611 r/21

Ale21 /021

t1/031 Gate t1/e31 Gate

board board
Control || Control | |
Operator - Sontre Operator board
4A0630
o®
R/L1 O—AA —
SIL2 A =T %]\
T3 Otk ] i
R1/L110 T
S1/L21
£ oo
T1/L31 O—An Fuse 5
;Z; 3 Current sensor Powe.r supply H
st detection board [_] Gate SP[(J);\;)elr
board
Operator| Control
board
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3.4 Terminal Block Configuration

3.4 Terminal Block Configuration

Refer to the terminal block configuration diagrams in 7able 3.2 for the location of the main circuit terminal block.

Table 3.2 Terminal Block Configuration

Model Figure

2A0005 Figure 3.4

2A0010 Figure 3.4

2A0020 Figure 3.5

200 V Class 2A0030 Figure 3.6
Models 2A0050 Figure 3.7
2A0065 Figure 3.8

2A0090 Figure 3.8

2A0130 Figure 3.9

4A0005 Figure 3.4

4A0010 Figure 3.4

4A0020 Figure 3.5

4A0030 Figure 3.6

4A0040 Figure 3.6

400 V Class 4A0060 Figure 3.7
Models 4A0100 Figure 3.7
4A0130 Figure 3.9

4A0185 Figure 3.9

4A0270 Figure 3.10

4A0370 Figure 3.10

4A0630 Figure 3.11

Figure 3.4 Main Circuit Terminal Block Configuration (Models 2A0005, 2A0010, 4A0005, 4A0010)

n Electrical Installation

il

2231

S/t T/L3

Figure 3.5 Main Circuit Terminal Block Configuration (Models 2A0020, 4A0020)
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3.4 Terminal Block Configuration

elele]
{01
E?] © 3

Figure 3.6 Main Circuit Terminal Block Configuration (Models 2A0030, 4A0030, 4A0040)

r1/411.4/421 t1/£31

olielelololo

RIL1T  S/IL2 T3

Teeeeee

@ o o]

Figure 3.7 Main Circuit Terminal Block Configuration (Models 2A0050, 4A0060, 4A0100)

r1/011.,1/£21 t1/¢31

@ O

W@@ﬂ

Figure 3.8 Main Circuit Terminal Block Configuration (Models 2A0065, 2A0090)

r1/411.1/421 t1/£31

Figure 3.9 Main Circuit Terminal Block Configuration (Models 2A0130, 4A0130 to 4A0185)
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3.4 Terminal Block Configuration
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Figure 3.10 Main Circuit Terminal Block Configuration (Models 4A0270, 4A0370)

r1/811.1/821 t1/¢31

Figure 3.11 Main Circuit Terminal Block Configuration (Models 4A0630)
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3.5 Terminal Cover

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.

¢ Models 2A0005 to 2A0020, 4A0005 to 4A0020 (IP20/Open Type Enclosure)
B Removing the Terminal Cover

Loosen the terminal cover screw using a #2 Phillips screwdriver. Screw sizes vary by converter model.

Then, push in on the tab located on the bottom of the terminal cover and gently pull forward to remove the terminal
cover.

Figure 3.12 Removing the Terminal Cover on an IP20/Open Type Enclosure Model
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 61 and Wiring the Control Circuit Terminal on page 72 for details on wiring.

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

<1> Connect ground wiring first, followed by the main circuit, and then wire the control circuit. Power lines and signal wiring
exit through the opening provided.

Figure 3.13 Reattaching the Terminal Cover on an IP20/Open Type Enclosure Model
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3.5 Terminal Cover

¢ Models 2A0030 to 2A0130, 4A0030 to 4A0370 (IP00/Open Type enclosure)

B Removing the Terminal Cover

1. Loosen the screws on the terminal cover, then pull forward on the terminal cover to free it from the converter.
Note: Models 2A0065 to 2A0130 and 4A0130 to 4A0630 have three mounting screws above the terminal cover.

CAUTION! 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.
Larger capacity converters have large and heavy terminal covers. Remove and attach these covers with care.

Figure 3.14 Removing the Terminal Cover on an IP00/Open Type enclosure Model
B Reattaching the Terminal Cover

After wiring the terminal board and other devices, double-check connections and reattach the terminal cover. Refer to
Wiring the Main Circuit Terminal on page 61 and Wiring the Control Circuit Terminal on page 72 for details on
wiring.

<1> Connect ground wiring first, followed by the main circuit, and then wire the control circuit. Power lines and

signal wiring exit through the opening provided.
Figure 3.15 Reattaching the Terminal Cover on an IP00/Open Type enclosure Model
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3.6 Digital Operator and Front Cover

3.6 Digital Operator and Front Cover

NOTICE: Be sure to remove the digital operator prior to opening or reattaching the front cover. Leaving the digital operator plugged
into the converter 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.

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

4 Removing/Reattaching 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 converter.

Insert the digital operator into the opening in the top 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.

Reattaching
Ly, ‘ N . ,,

Figure 3.16 Removing/Reattaching the Digital Operator

4 Removing/Reattaching the Front Cover

B Removing the Front Cover
Models 2A0005 to 2A0020 and 4A0005 to 4A0020

After removing the terminal cover and the digital operator, loosen the screw that affixes the front cover (models 2A0005
to 2A0020, 4A0005 to 4A0040 do not use a screw to affix the front cover). Pinch in on the tabs found on each side of the
front cover, then pull forward to remove it from the converter.

Figure 3.17 Remove the Front Cover (2A0005 to 2A0020 and 4A0005 to 4A0020)

56 YASKAWA ELECTRIC SIEP C710656 06C YASKAWA Power Regenerative Converter - D1000 Technical Manual



3.6 Digital Operator and Front Cover

Models 2A0030 to 2A0130, and 4A0030 to 4A0370

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.

Hook

Free hooks on both
sides of the cover

Front cover
installation screw

Figure 3.18 Remove the Front Cover (2A0030 to 2A0130, and 4A0030 to 4A0370)

4. Unhook the left side of the front cover then swing the left side towards you as shown in Figure 3.16 until the
cover comes off.

Figure 3.19 Remove the Front Cover (2A0030 to 2A0130, and 4A0030 to 4A0370)
B Reattaching the Front Cover
Models 2A0005 to 2A0020 and 4A0005 to 4A0020

Reverse the instructions given in Models 240005 to 240020, 440005 to 440020 (IP20/Open Type Enclosure) on
page 54 to reattach the front cover. Pinch inwards on the hooks found on each side of the front cover while guiding it
back into the converter. Make sure it clicks firmly into place.

Models 2A0030 to 2A0130 and 4A0030 to 4A0370

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

n Electrical Installation

Figure 3.20 Reattach the Front Cover (2A0030 to 2A0130, and 4A0030 to 4A0370)
2. After connecting the hooks to the converter, press firmly on the cover to lock it into place.
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3.7 Main Circuit Wiring

3.7 Main Circuit Wiring

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

NOTICE: Do not switch the converter input power supply on and off frequently. Frequently switching the converter on and off shortens
the life of the DC bus capacitors, and can cause premature unit failure. For the full performance life, refrain from switching the
converter on and off more than once every 30 minutes.

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

4 Main Circuit Terminal Functions

Table 3.3 Main Circuit Terminal Functions

Terminal Type
200 V Class Model 2A0005 to 2A0130 Function Page
400 V Class 4A0005 to 4A0630
R/L1 . .
L2 Main circuit power supply input Thgse are the power supply input terminals that connect to 46
the input reactor.
T/L3
rl/ell .
Ul Power supply voltage detection inputs These terminals are to detect the power supply voltage order 46
and voltage levels.
t1/431
© .
P DC voltage output These terminals output a DC voltage -
For 200 V class: 100 Q or less . .
S For 400 V class: 10 Q or less Grounding terminal o1

4 Protecting Main Circuit Terminals
B Insulation Caps or Sleeves

Use insulation caps or sleeves when wiring the converter 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 models 4A0270 to 4A0630 to provide added protection between terminals.

Yaskawa recommends using the provided insulation barriers to ensure proper wiring. Refer to Figure 3.21 and
Figure 3.22 for instructions on placement of the insulation barriers.

Insulation Barrier

Figure 3.22 Locations of the Insulation Barriers
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3.7 Main Circuit Wiring

4 Wire Gauges and Tightening Torque

Use the tables in this section to select the appropriate wires and crimp terminals.

Note: 1.

2.

3.

Wire gauge recommendations based on continuous current ratings using 75°C 600 Vac vinyl-sheathed wire assuming ambient
temperature within 40°C.
Wire gauge recommendations for terminals R/L1, S/L2, T/L3 on 4A0270 to 4A0630 based on continuous current ratings using 105°C
600 Vac vinyl-sheathed wire assuming ambient temperature within 40°C.

Use terminals ® and © when connecting the drive to the converter.

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) = /3 X wire resistance (€2/km) X wire length (m) X current (A) x 10-3

Refer to UL Standards Compliance on page 230 for information on UL compliance.

The wire gauges listed in Table 3.4 and Table 3.5 are Yaskawa recommendations. Refer to local codes for proper wire
gauge selections.

B Three-Phase 200 V Class

Table 3.4 Wire Gauge and Torque Specifications (Three-Phase 200 V Class)

For Asia <7> For U.S.A. <2> For Europe and China <3> Tightening
Model Terminal Recomm. | Applicable | Recomm. [ Applicable | Recomm. | Applicable |Screw Torque
Gauge Gauge Gauge Gauge Gauge Gauge Size N-m
mm? mm?2 AWG AWG mm? mm?
R/L1,S/L2,T/L3 2 2to 14 12 12to 6 4 4t0 16 M4 2.1t02.3
o,® 3.5 3.5t 14 12 12to 6 4 4t016 M4 2.1t02.3
2A0005
rl/011,41/021,t1/431 2 2 14 14 2.5 2.5 M35 | 08to1.0
<) 3.5 1.5t05.5 10 16 to 10 1.5 1.5t06 Mé6 5.4106.0
R/L1,S/L2,T/L3 5.5 5.5t0 14 8 8106 4 4to0 16 M4 2.1t02.3
e,® 14 14 8 8t0 6 6 4t016 M4 2.1t02.3
2A0010
rl/011,41/021,t1/431 2 2 14 14 2.5 2.5 M35 | 08to1.0
@ 3.5 35t05.5 10 12to 10 4 4t06 M6 5.4106.0
R/L1,S/L2,T/L3 14 14 to 38 4 4to1 16 16 to 35 M6 3.6t04.0
e,® 22 22 to 38 4 4tol 16 16 to 35 M6 3.6t04.0
2A0020
r1/411,.41/021,t1/031 2 2 14 14 2.5 2.5 M35 | 08to1.0
) 8 8to 14 6 8t0 6 16 10to 16 M6 5.4106.0
R/L1,S/L2,T/L3 38 38t0 70 2 2t02/0 25 25t0 70 M8 5.4106.0
e,® 38 38to 70 2 2t02/0 25 25t0 70 M8 5.4106.0
240030 r1/411,.61/021,t1/031 2 2t05.5 14 14to 10 2.5 25t06 M4 1.1to 1.2
) 22 14 to 22 4 6to4 16 16 to 25 M8 | 9.0to11.0
R/L1,S/L2,T/L3 60 60 to 70 3 x2P 3t02/0 50 50 to 70 M8 54106.0
o,® 60 x 2P 60 to 70 1/0 x 2P 1/0 to 2/0 70 70 M8 54106.0
2A0050 r1/411,.41/021,t1/031 2 2t05.5 14 14to 10 2.5 25t06 M4 1.1to 1.2
@ 22 22 4 4 25 25 M10 18 to 23
R/L1,S/L2,T/L3 80 x 2P 80 to 150 3/0 x 2P 3/0 to 300 95 95t0 150 | MI12 321040
e,® 100 100 to 150 3/0 x 2P 3/0 to 300 95 95t0 150 | MI12 32 t0 40
2A0065 rl/e11,.41/021,t1/431 2 2t05.5 14 14to 10 2.5 25t06 M4 1.1to1.2
) 38 38 to 50 1 1to 1/0 50 35t0 50 M12 32 to 40
R/L1,S/L2,T/L3 80 x 2P 80 to 150 3/0 x 2P 3/0 to 300 95 x 2P 95to 150 | M12 32 t0 40
o,® 80 x 2P 80 to 150 3/0 x 2P 3/0 to 300 150 150 M12 32t0 40
240090 rl/e11,.41/021,t1/431 2 2t05.5 14 14to 10 2.5 25t06 M4 1.1to1.2
) 60 60 to 100 1/0 1/0 to 4/0 95 70 to 95 M12 32 to 40
R/L1,S/L2,T/L3 100 x 2P 100 to 325 300 x 2P 300 to 600 95 x 2P 95t0 300 | MI12 32 t0 40
o,® 150 x 2P 150 to 325 300 x 2P 300 to 600 240 240 t0 300 | M12 321040
2A0130 rl/e11,.41/021,t1/431 2 2t05.5 14 14to 10 2.5 25t06 M4 1.1to1.2
) 60 60 to 100 2/0 2/0 to 4/0 95 70 to 95 M12 32t0 40
<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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3.7 Main Circuit Wiring

Table 3.5 Three-Phase 400 V Class

For Asia <7> For U.S.A. <2> For Europe and China <3> . .
Model Terminal Recomm. | Applicable | Recomm. | Applicable | Recomm. | Applicable |Screw T'%:,':g[}':g
Gauge Gauge Gauge Gauge Gauge Gauge Size N'-m
mm?2 mm?2 AWG AWG mm?2 mm?2
R/L1,S/L2,T/L3 1.25 1.25t0 14 12 12t0 6 4 4t0 16 M4 2.1t02.3
Q,® 3.5 35t 14 12 12to 6 4 4to16 M4 2.1t023
4A0005
r1/011,41/021,t1/431 2 2 14 14 2.5 2.5 M3.5| 0.8to1.0
@ 2 2t03.5 12 14to0 12 0.75 0.75t0 4 M6 54106.0
R/L1,S/L2,T/L3 2 2to 14 12 12t0 6 4 2.5t0 16 M4 2.1t02.3
o,® 3.5 35t 14 12 12to 6 4 4to 16 M4 2.1t02.3
4A0010
r1/011,21/021,t1/431 2 2 14 14 2.5 2.5 M3.5| 0.8to1.0
@ 3.5 35t05.5 10 12t0 10 2.5 25t06 M6 54t06
R/L1,S/L2,T/L3 8 8to 38 8 8tol 6 6 to 35 M6 3.6t04.0
Q,® 14 14 to 38 8 8tol 6 6 to 35 M6 3.6t04.0
4A0020
r1/011,.41/021,t1/431 2 2 14 14 2.5 2.5 M3.5| 08to1.0
&) 55 55t08 8 10to 8 6 6to 10 Mé6 5.4106.0
R/L1,S/L2,T/L3 14 14 to 70 6 6 to 2/0 10 10 to 70 M8 54106.0
Q,® 14 14 to 70 6 6 to 2/0 10 10 to 70 M8 541t06.0
4A0030
r1/011,.41/021,t1/431 2 2t05.5 14 14 to 10 2.5 25t06 M4 l1.1to1.2
(@) 14 8to 14 6 8to 6 10 10to 16 M8 | 9.0to11.0
R/L1,S/L2,T/L3 14 14t0 70 4 410 2/0 16 16 to 70 M8 5.41t06.0
Q,® 22 22t0 70 4 41t02/0 16 16 to 70 M8 5.4106.0
+A0040 r1/011,41/021,t1/431 2 2t05.5 14 14t0 10 2.5 25t06 M4 1.1to 1.2
@ 14 14 6 6 16 16 M8 | 9.0to 11.0
R/L1,S/L2,T/L3 38 38to 70 2 2t02/0 25 25t0 70 M8 541t06.0
o,® 38 38t0 70 2 2 to 2/0 25 251070 M8 5.41t06.0
#A0060 r1/011,21/021,t1/431 2 2to5.5 14 1410 10 2.5 25t06 M4 1.1to1.2
@ 14 14 6 6 16 16 M10 18t0 23
R/L1,S/L2,T/L3 60 60 to 70 3x2P 3t02/0 50 50to 70 M8 541t06.0
Q,® 60 x 2P 60 to 70 1/0 x 2P 1/0 to 2/0 70 70 M8 54106.0
HA0100 rl/011,.41/021,t1/431 2 2t05.5 14 14 to 10 2.5 2.5t06 M4 1.1to1.2
@ 22 22 3 3 25 25 M10 18 to 23
R/L1,S/L2,T/L3 80 x 2P 80 to 325 3/0 x 2P 3/0 to 600 95 9510300 | M10 18to 23
Q,® 100 100 to 325 3/0 x 2P 3/0 to 600 95 95 to 300 M10 18 to 23
440130 rl/011,.41/021,t1/431 2 2t05.5 14 14 to 10 2.5 25t06 M4 l1.1to 1.2
D 60 50 to 60 1/0 1/0 to 2/0 50 50to 70 M10 18 to 23
R/L1,S/L2,T/L3 80 x 2P 80 to 325 3/0 x 2P 3/0 to 600 95 x 2P 95t0300 | M12 32t0 40
Q,® 200 200 to 325 3/0 x 2P 3/0 to 600 150 150 to 300 | M12 32t0 40
FAOLES r1/011,41/021,t1/431 2 2t05.5 14 14 to 10 2.5 25t06 M4 1.1to 1.2
@ 60 50 to 100 1/0 1/0 to 4/0 95 50 to 95 M12 32 t0 40
R/L1,S/L2,T/L3 60 x 2P 60 to 150 300 x 2P 300 95 x 2P 95t0 150 | M12 32t0 40
o,® 100 x 2P 100 to 150 300 x 2P 300 95 x 2P 95t0 150 | M12 32t0 40
440270 rl/011,21/021,t1/431 2 2to5.5 14 1410 10 2.5 25t06 M4 1.1to 1.2
@ 60 60 to 100 2/0 2/0 to 4/0 95 70 to 95 M12 32t0 40
R/L1,S/L2,T/L3 100 x 2P 100 to 150 4/0 x 4P 4/0 to 300 150 x 2P 150 M12 32t040
Q,® 100 x 4P 100 to 150 4/0 x 4P 4/0 to 300 150 x 2P 150 M12 32 to0 40
A0S0 rl/011,.41/021,t1/431 2 2t05.5 14 14 to 10 2.5 2.5t06 M4 1.1to1.2
&) 60 x 2P 60 to 150 4/0 2/0 to 300 150 70to 150 | M12 32t0 40
R/L1,S/L2,T/L3 100 x 4P 100 to 150 4/0 x 8P 4/0 to 300 150 x 4P 150 Mi12 32t0 40
Q,® 150 x 4P 150 4/0 x 8P 4/0 to 300 120 x 4P 120 to 150 | M12 321040
440630 rl/011,.41/021,t1/431 2 2t05.5 14 14 to 10 2.5 25t06 M4 1.1to 1.2
D 60 x 2P 60 to 150 250 2/0 to 300 150 x 2P 70t0 150 | M12 32t0 40

<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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3.7 Main Circuit Wiring

4 Ground Wiring
Follow the precautions below when wiring the ground for one converter or a series of converters.

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 converter ground terminal (200 V class: ground to 100 Q or less; 400 V
class: ground to 10 Q or less). 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 converter or equipment malfunction due to electrical interference.

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

NOTICE: If devices, such as office equipment, that is sensitive to noise are installed in the same location, separate the ground wires
and use independent grounds or noise filters to prevent noise from entering the devices through the ground wire. Otherwise, the office
equipment may fail.

Note: If other devices are installed in the same location, connect them while observing the grounding standards for each device.
Otherwise the converters or the devices may fail to operate.

Refer to Figure 3.23 when using a converter with multiple drives. Do not loop the ground wire.

Figure 3.23 Installation Examples for a Converter and Several Drives

B Wiring the Main Circuit Terminal

WARNING! Electrical Shock Hazard. Shut off the power supply to the converter 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.
B Main Circuit Connection Diagram

Refer to Main Circuit Connection Diagram on page 50 when wiring terminals on the main power circuit of the
converter.
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3.8 Harmonic Filter Module Wiring

3.8 Harmonic Filter Module Wiring

This section describes the terminal functions, terminal specifications, and wiring methods to correctly and safely wire
converters and harmonic filter modules.

NOTICE: To comply with the UL compliance, attach crimp terminals to the ends of the cables that connects to the harmonic filter
module.

4 Terminal Configuration

Refer to Figure 3.24 for the terminal arrangements. Refer to Wiring a Harmonic Filter Module on page 66 for the
procedures to remove the faceplate and top cover.

EUJ710800, EUJ710810,
EUJ710880, EUJ710890

Oo0Ow>

EUJ710820, EUJ710830, EUJ710840, EUJ710900,
EUJ710910, EUJ710920, EUJ710930, EUJ710940

A
B H
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= = J
@ 2
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T ® Tt
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© © ©
0] [ [
@ © © © @
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L [® o) 4
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3.8 Harmonic Filter Module Wiring

EUJ710850, EUJ7108600

._
‘_,s;"l

o ollofe oflofle o=

Front

EUJ710870, EUJ710950, EUJ7109600
A

o &)

D - Ground Terminal
E-X

Figure 3.24 Harmonic Filter Module Terminal Configuration
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3.8 Harmonic Filter Module Wiring

¢ Terminal Functions
Table 3.6 Terminal Functions

Terminal Type Function Page
R/L1
S/L2 Main circuit power supply inputs These terminals are connected to the power supply. 46
T/L3

These terminals are to detect the power supply voltage order 46

< Power supply voltage detection inputs and voltage levels.
t
X
Y Harmonic filter module outputs These terminals connect to the input-side AC reactor. -
Z
D - Grounding terminal 61

4 Protecting Circuit Terminals

B Insulation Caps or Sleeves

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

4 Wire Gauges and Tightening Torque

Use the tables in this section to select the appropriate wires and crimp terminals.

Note: 1. Wire gauge recommendations based on continuous current ratings using 75°C 600 Vac vinyl-sheathed wire assuming ambient
temperature within 40°C.
2. Wire gauge recommendations for models 4A0270 to 4A0630 based on continuous current ratings using 105°C 600 Vac
vinyl-sheathed wire assuming ambient temperature within 40°C.

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) = /3 X wire resistance (€2/km) X wire length (m) X current (A) X 10-3

B Three-Phase 200 V Class
Table 3.7 Wire Gauge and Torque Specifications (Three-Phase 200 V Class)

For Asia <7> For U.S.A. <2> For Europe and China <3> . .
. . . s Tightening
Model Terminal Recomm. | Applicable | Recomm. | Applicable | Recomm. | Applicable | SCreW | ;0
Gauge Gauge Gauge Gauge Gauge Gauge Size N-m
mm? mm?2 AWG AWG mm? mm?2
R/L1, S/L2, T/L3 5 2t08 1 12t0 8 4 4010 M4 1.1to 1.2
EUJ710800] XY, Z 2t03.5 12 4 M4 1.1to 1.2
T, 4,t 2 2 14 14 2.5 2.5 M4 1.1to 1.2
@ 3.5 1.5t05.5 10 16 to 10 1.5 1.5t06 M5 22t02.4
R/L1, S/L2, T/L3 55 55t08 8 8 4 4t010 M5 22t02.4
XY, Z ' 5.5t08 8 4t0 10 M5 2.2t024
EUJ710810
T, 2, t 2 2 14 14 2.5 2.5 M4 1.1to 1.2
@ 35 35t05.5 10 12to 10 4 4t06 M5 22t024
R/L1, S/L2, T/L3 14 14 to 80 4 4to 3/0 16 16 to 70 M6 4.0t04.9
XY, Z 14 to0 22 4 16 to 25 M6 4.0t04.9
EUJ710820
T, 4, t 2 2 14 14 2.5 2.5 M4 1.1to1.2
@ 8 8to 14 6 8106 16 10to 16 M6 4.0t04.9
R/L1, S/L2, T/L3 18 38 to 80 ) 2 to 3/0 25 251070 M8 8.9t0 10.7
XY, Z 38 2to 1 2510 35 M8 8.9 to 10.7
EUJ710830
T, 4, t 2 2t05.5 14 14 to0 10 2.5 2.5t06 M4 1.1to 1.2
@ 22 14 t0 22 4 6to 4 16 16 to 25 M8 8.9 t0 10.7
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For Asia <7> For U.S.A. <2> For Europe and China <3> Tightenin
Model Terminal Recomm. | Applicable | Recomm. | Applicable | Recomm. | Applicable | Screw %orque &
Gauge Gauge Gauge Gauge Gauge Gauge Size N'‘m
mm? mm?2 AWG AWG mm? mm?2
R/L1, S/L2, T/L3 60 to 80 310 3/0 50 to 70 M8 | 8.9to10.7
60 3x2P 50
XY, Z 60 to 80 310 3/0 50 to 70 M8 | 89to10.7
EUJ710840
I, 2,t 2 2t05.5 14 14 to 10 2.5 2.5t06 M4 1.1to 1.2
D 22 22 4 4 25 25 M8 | 89to10.7
R/LI1, S/L2, T/L3 80 to 150 3/0 to 300 95to 150 MI12 32t0 40
80 x 2P 3/0 x 2P 95
X,Y,Z 80 3/0 95 MI2 32to0 40
EUJ710850
I, 4, t 2 2t05.5 14 14to 10 2.5 25t06 M4 l.1to 1.2
D 38 3810 50 1 1to 1/0 50 3510 50 MI12 32 to 40
R/L1, S/L2, T/L3 80to 150 3/0 to 300 95to 150 MI12 32t0 40
80 x 2P 3/0 x 2P 95 x 2P
XY, Z 80 3/0 95 MI12 32to0 40
EUJ710860
I, <,t 2 2t05.5 14 14to 10 2.5 25t06 M4 1.1to 1.2
(@) 60 60 to 100 1/0 1/0 to 4/0 95 70 to 95 MI12 32t0 40
R/L1, S/L2, T/L3 100 to 150 300 95 to 150 M12 32 to 40
100 x 2P 300 x 2P 95 x 2P
X, Y, Z 100 to 150 300 95 to 150 M12 32 to 40
EUJ710870
I, 2, t 2 2t05.5 14 14to0 10 2.5 25t06 M4 1.1to 1.2
@ 60 60 to 100 2/0 2/0 to 4/0 95 70 to 95 M12 32 to 40
<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.
B Three-Phase 400 V Class
Table 3.8 Wire Gauge and Torque Specifications (Three-Phase 400 V Class)
For Asia <7> For U.S.A. <2> For Europe and China <3> . X
. . . Tightening
Model Terminal Recomm. | Applicable | Recomm. | Applicable | Recomm. | Applicable |Screw Torque
Gauge Gauge Gauge Gauge Gauge Gauge Size N'm
mm?2 mm?2 AWG AWG mm?2 mm?2
R/L1, S/L2, T/L3 125 1.25t0 8 1 12t0 8 4 4t010 M4 1.1to 1.2
EUT7108800 X, Y, Z ' 1.25t03.5 12 4 M4 1.1to 1.2
I, <, t 2 2 14 14 2.5 2.5 M4 I[.1to1.2
@ 2 2t03.5 12 14to 12 0.75 0.75t0 4 M5 22t02.4
R/L1, S/L2, T/L3 5 2t08 1 12t0 8 4 4t010 M4 1.1to 1.2
X, Y, Z 2t03.5 12 4 M4 1.1to 1.2
EUJ710890
I, 2,t 2 2 14 14 2.5 2.5 M4 I1.1to 1.2
@) 3.5 35t05.5 10 12to 10 2.5 2.5t06 M5 22t02.4
R/L1, S/L2, T/L3 g 810 80 " 8t03/0 6 6to0 70 M6 4.0t04.9
X, Y, Z 81022 8to4 61025 M6 40t04.9
EUJ710900
I, 4, t 2 2 14 14 2.5 2.5 M4 1.1to 1.2
D 5.5 55t08 8 10to 8 6 6to 10 M6 40t04.9
R/L1, S/L2, T/L3 14 14 to 80 6 610 3/0 10 10 to 70 M8 | 8.9t010.7
X, Y, Z 14 to 38 6tol 10 to 35 M8 8.9t0 10.7
EUJ710910
I, 4, t 2 2t05.5 14 14 to 10 2.5 25t06 M4 I[.1to 1.2
D 14 8to 14 6 8t06 10 10to 16 M8 8.9 t0 10.7
R/L1, S/L2, T/L3 14 14 to 80 4 4 to 3/0 16 16 to 70 M8 | 89t010.7
XY, Z 14 to 38 4101 16 to 35 M8 | 8.9t010.7
EUJ710920
I, <, t 2 2t05.5 14 14to 10 2.5 25t06 M4 [.1to 1.2
(@) 14 14 6 6 16 16 M8 8.9 t0 10.7
R/L1, S/L2, T/L3 18 38 to 80 5 2 to 3/0 25 25t0 70 M8 | 8.9t010.7
X, Y, Z 38 to 80 2 to 3/0 25t0 70 M8 8.91t0 10.7
EUJ710930
I, 2, t 2 2t05.5 14 14to 10 2.5 25t06 M4 1.1to 1.2
D 14 14 6 6 16 16 M8 8.91t0 10.7
R/LI1, S/L2, T/L3 60 to 80 310 3/0 50 to 70 M8 | 8.9to10.7
60 3x2P 50
XY, Z 60 to 80 3 to 3/0 50 to 70 M8 8.91t010.7
EUJ710940
I, 2,t 2 2t05.5 14 14 to 10 2.5 2.5t06 M4 1.1to 1.2
D 22 22 3 3 25 25 M8 8.91t010.7
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3.8 Harmonic Filter Module Wiring

For Asia <7> For U.S.A. <2> For Europe and China <3> . .
. . . Tightening
Model Terminal Recomm. | Applicable | Recomm. | Applicable | Recomm. | Applicable | Screw Torque
Gauge Gauge Gauge Gauge Gauge Gauge Size N'‘m
mm?2 mm?2 AWG AWG mm?2 mm?2
R/L1, S/L2, T/L3 80 3/0 95 M12 32t0 40
80 x 2P 3/0 x 2P 95
X, Y, Z 80 3/0 95 M12 32 to 40
EUJ710950
T, 2, t 2 2t05.5 14 14t0 10 2.5 2.5t06 M4 1.1to 1.2
@ 60 50 to 60 1/0 1/0 to 2/0 50 50 to 70 M12 321040
R/L1, S/L2, T/L3 80 3/0 95 M12 32 t0 40
80 x 2P 3/0 x 2P 95 x 2P
XY, Z 80 3/0 95 M12 32t0 40
EUJ710960
T, 4,t 2 2t05.5 14 14to 10 2.5 2.5t06 M4 1.1to 1.2
@ 60 50 to 100 1/0 1/0 to 4/0 95 50to 95 Mi12 32t0 40

<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.

B Wiring a Harmonic Filter Module

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

1. Loosen the screws on the faceplate and top cover and remove the faceplate and top cover.

Note: 1. The face plate and top cover can be removed by loosening these screws; they do not need to be removed.
2. EUJ710800, EUJ710810, EUJ710880, EUJ710890 have no screws on terminal covers.

EUJ710800, EUJ710810,
EUJ710880, EUJ7108901

EUJ710820 to EUJ710870,
EUJ710900 to EUJ710960

A — Faceplate
B - Terminal cover

C —Top cover

Figure 3.25 Removing the Covers
2. Wirether, .¢, and t terminals.

EUJ710800, EUJ710810,
EUJ710880, EUJ710890

EUJ710820 to EUJ710870,
EUJ710900 to EUJ7109600

ST G —
— = =4 |-

Figure 3.26 Wiring ther, <, and t Terminals
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3.8 Harmonic Filter Module Wiring

3. Wire the R/L1, S/L2, and T/L3 terminals and then wire the X, Y, and Z terminals. Bundle the cables that are
connected to the X, Y, and Z terminals and secure them with cable ties.
Note: Wire the ground terminal first and then wire the main circuit terminals.

EUJ710800, EUJ710810, EUJ710820 to EUJ710870,
EUJ710880, EUJ7108901 EUJ710900 to EUJ710960

e
ASN

Figure 3.27 Wiring a Harmonic Filter Module
4. Reverse the previous procedure and connect the faceplate and top cover.
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3.9 Control Circuit Wiring

3.9 Control Circuit Wiring

NOTICE: Do not connect AC control circuit ground to converter enclosure. Improper converter grounding can cause control circuit
malfunction.

D1000

Option card
connectors

{ l
| |
‘ Converter ‘
| I
| |
| |
| |
| |
| |
|

‘ [ CN5-A | i
| |

Control Circuit

Multi-function relay M1
RUN-SB output (During Run 1) :Mzi
_ 250 Vac, max. 1 A
STOP 30 Vdc, max. 1 A \
(min. 5 Vdc, 10 mA)
External fault ‘
I

i- i Fault t
Multi-function auitrese Multi-function relay output

digital inputs < During MC on M3
(default setting) | (Reserved) (250 vgc, max.)1 A M4
(Reserved) 30 Vdc, max. 1 A I
(min. 5 Vdc, 10 mA) |
(Reserved)
External Multi-function relay output <7> M5

(Operation Ready) M6
250 Vac, max. 1 A
30 Vdc, max. 1A
(min. 5 Vdc, 10 mA)

E(G
©) Fault relay output MA
250 Vac, max. 1 A MB
Shield ground terminal 30 Vdc, max. 1A
| (min. 5 Vdc, 10 mA)

Power supply
! +y 105 Vvdc,
‘ max. 20 mA <2> DIP Switch S1

|
|

(Reserved) iim Analog Input 1 VRl <3>

(Reserved) ; A2 Analog Input 2

|
‘ \
(Reserved) ‘ A3 Analog Input 3
:iﬁ |
i ‘
|

Baseblock

Sink / Source mode
selection wire link
(default: Sink)

¢—V Power supply, -10.5 Vdc,
max. 20 mA

I Multi-function analog

| Termination resistor ! output 1
1(120 ©, 1/2 W) (?ﬁiputibegléen(zy) A TTEM | -
7 DIP -10to + c(2mA)or | B p
| Ejl_ 1 SwitchS2 | < 4t020mA | }

I
I
| : e
o LR+ | | <5> Lo i
= L | | AM o
! | L
MEMOBUS/ ‘Jj IR' ! J <i> | Multi-function analog L i
Modbus Communication i N | s+ ! Q i output 2 ! :AC I ! ! @@
RS-422/RS-485 | '} S- | ! (Output current) ! g,—va‘
max. 115.2 kbps Al (T | -10 to +10 Vdc (2 mA) or '0V!
410 20 mA E (G
—— % 0 (©),

Figure 3.28 Control Circuit Wiring

<1> The default setting is for Sinking Mode. Control is possible with no-voltage contacts or NPN transistors. For details, refer to
Control I/0 Connections on page 74.

<2> 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 it can cause erroneous operation or damage the converter.

<3> Set DIP switch S1 to select between a voltage or current input signal to terminal A2. The default setting is for current input. For
details, refer to Terminal A2 Input Signal Selection on page 74.

<4> Set DIP switch S2 to the ON position to enable the termination resistor in a MEMOBUS/Modbus network.

<5> Monitor outputs work with devices such as analog frequency meters, ammeters, voltmeters, and wattmeters. They are not intended
for use as a feedback-type signal.
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¢ Control Circuit Terminal Block Functions

Parameters determine which functions apply to the multi-function digital inputs (S1 to S8), multi-function relay outputs
(M1, M2, M3, M4, M5, M6), and multi-function analog monitor outputs (FM, AM). The default setting is listed next to
each terminal name in Zable 3.9.

NOTICE: Install an MC on the power supply side of the converter when the drive should not automatically restart after power loss. To
get the full performance life out of the electrolytic capacitors and circuit relays, refrain from switching the power supply off and on more

than once every 30 minutes. Frequent use can damage the converter.

B Input Terminals

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

Table 3.9 Control Circuit Input Terminals

Function (Signal Level) Default

Type No. Terminal Name (Function) Setting Page
Sl Multi-function input 1 (RUN-SB)
S2 Multi-function input 2 (STOP)
S3 Multi-function input 3 (External fault) * Photocoupler
S4 Multi-function input 4 (Fault reset) * 24Vde, 8 1.11A
S5 Multi-function input 5 (Reserved) ’ Set .the 83 Umper to select between
. — sinking, sourcing mode, and the power
S6 Multi-function input 6 (Reserved) supply. Refer to Control 1/0
Multi-Function S7 Multi-function input 7 (Reserved) Connections on page 74.
Digital Inputs S8 Multi-function input 8 (External Baseblock) 172
SC 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)
SN Digital input power supply 0 V NOTICE: Do not jumper or short
terminals SP and SN. Failure to
comply will damage the converter.
+V Analog reference input 10.5 Vdc (max allowable current 20 mA) -
-V Analog reference input -10.5 Vdc (max allowable current 20 mA) -
Al Multi-function analog input 1 (Reserved) ;IL(;LZ;SCZ(? (’) (1)( g)) 10 Vde (input 174
* -10to 10 Vdc, 0 to 10 Vdc (input
impedance: 20 kQ)
A2 Multi-function analog input 2 (Reserved) ’ ii;(;j;)nr;[?’zg (;OQZ)O mA (input 175
Analog Inputs * Voltage or current input must be
selected by DIP switch S1 and H3-09.
* -10to 10 Vdc, 0 to 10 Vdc (input
impedance: 20 kQ)
A3 Multi-function analog input 3 (Reserved) » Use DIP switch S4 on the terminal 174
board to select between analog and PTC
Input.
AC Frequency reference common ov -
E (G) Ground for shielded lines and option cards - -
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3.9 Control Circuit Wiring

B Output Terminals

Table 3.10 lists the output terminals on the converter. 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 Page
Setting
MA | N.O. output (Fault) 30 Vdc, 10 mA to 1 A; 250 Vac,
Fault Relay Output MB N.C. output (Fault) 10mAtol A 173
MC Fault output common Minimum load: 5 Vdc, 10 mA
Ml 30 Vdc, 10 mA to 1 A; 250 Vac,
M2 Multi-function relay output (During Run 1) 10mAtol A
Minimum load: 5 Vdc, 10 mA
Multi-Function Relay M3 173
Output <> i Multi-function relay output (During MC on) 30 Vdc, 10 mA to 1 A; 250 Vac,
M5 10mAtol A
e Multi-function relay output (Operation Ready) Minimum load: 5 Vdc, 10 mA
Analog monitor output 1 (Power Supply Side
M Power)
. - - -10to +10 Vdc, or 0 to +10 Vdc 175
Monitor Output AM Analog monitor output 2 (Power Supply Side
Current)
AC Monitor common ov -

<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

IG | Shield ground ov

Type No. Signal Name Function (Signal Level) Page
R+ | Communications input (*) MEMOBUS/Modbus RS-422/RS-485
M]]::/IM((i)l? Us/ R- | Communications input (-) communication: Use an MEMOBUS/Modbus
. 0 .ust. S+ | Communications output (+) RS-422 or RS-485 cable to communication protocol 192
ommunication T connect the converter. 115.2 kbps (maximum)
- S- | Communications output (-)

<1> Enable the termination resistor in the last converter in a MEMOBUS/Modbus network by setting DIP switch S2 to the ON position.
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3.9 Control Circuit Wiring

4 Terminal Configuration

The control circuit terminals are arranged as shown in Figure 3.29.

%

Q

EQ) [1G [R+[R-[S+[S-]

e e e e

v+[AC]V-[A1]A2]A3[FM]AMIAG [ AC]

o e oo o

\31 \sz\33\34\ss\sa\sﬂss\w\sc\sp\

= = = = =0

M3 [M4]M6

CICIC]

M1 [M2]M5

CHCIC]

MA [MBIMC

(] [ m]

B Wire Size and Torque Specifications

Select appropriate wire type and gauges from 7able 3.12.

Figure 3.29 Control Circuit Terminal Arrangement

For simpler and more reliable wiring, use crimp ferrules on the wire ends. Refer to 7able 3.13 for ferrule terminal types

and sizes.
Table 3.12 Wire Gauge and Torque Specifications
) . Bare Wire Terminal Ferrule-Type Terminal
Tightening - :
. Screw| Torque Recomm. Applicable Recomm. Applicable .
Terminal Size N'm Gauge Gauge Gauge Gauge Wire Type
(Ib-in.) mm? mm? mm? mm?2
(AWG) (AWG) (AWG) (AWG)
FM, AC, AM, SC, SP, SN, A1,
A2, A3, +V,-V, S to S8, MA, | M3.5 (2‘? . é‘g) (()ig (gbstf)oli)
MB, MC, M1 to M6 ' ' — _
0.8to 1.0 1.25 0.5t02
E (G) M3.5
(7.1 to 8.6) (12) (20 to 14? Shielded wire,
Stranded wire: etc.

0.25t0 1.0

0.22t0 0.25 0.75 (2410 17) 0.5 0.25t0 0.5

IG R+, R-, §+, 8- M2 1 (191022) (18) Solid wire: (20) (24 t0 20)
0.25to0 1.5
(24 to 16)
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3.9 Control Circuit Wiring

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 converter. See Table 3.13 for dimensions.

od1

L

1S
£
©

0d2
Figure 3.30 Ferrule Dimensions
Table 3.13 Ferrule Terminal Types and Sizes

mmg"(?we) Type (mLm) (n(1ir1n) (rgi) Manufacturer
0.25 (24) Al 0.25-6YE 10.5 0.8 2
0.34 (22) Al10.34-6TQ 10.5 0.8 2 PHOENIX CONTACT
0.5 (20) Al 0.5-6WH 14 1.1 2.5

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 (terminals R/L1, S/L2, T/L3, r1/£11, «1/£21, t1/£31, ©, ®) and other
high-power lines. Improper wiring practices could result in converter malfunction due to electrical interference.

NOTICE: Separate wiring for digital output terminals MA, MB, MC, M1 to M6 from wiring to other control circuit lines. Improper wiring
practices could result in converter 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 converter performance degradation due to improper power supply.

NOTICE: 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 converter.

NOTICE: Insulate shields with tape or shrink tubing to prevent contact with other signal lines and equipment. Improper wiring practices
could result in converter 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
converter or equipment malfunction or nuisance trips.

Wire the control circuit only after terminals have been properly grounded and main circuit wiring is complete.
Prepare the ends of the control circuit wiring as shown in Figure 3.31. Refer to Figure 3.33 for the treatment of the ends
of the shield wire.

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

Connect control wires as shown in Figure 3.31.

Push wire end
into terminal

Figure 3.31 Terminal Board Wiring Guide
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3.9 Control Circuit Wiring

To disconnect control wires from the terminals use the procedure described in Figure 3.32. Grasp the wire where it
enters the terminal with a pair of pliers, then use a straight-edge screwdriver 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.

~N -

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 3.32 Removing Wires from the Terminal Board

For the control circuit wires, use shielded twisted-pair wires that have been prepared as shown in Figure 3.33.

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

Figure 3.33 Preparing the Ends of Shielded Cables

NOTICE: The analog signal wiring between the converter and the operator station or peripheral equipment should not exceed 50
meters when using an analog signal from a remote source. Failure to comply could result in poor system performance.
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3.10 Control I/0 Connections

3.10 Control I/0O Connections

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 3.14 (Default: Sink mode, internal power supply).

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

Table 3.14 Digital Input Sink / Source / External Power Supply Selection

C°""7.';.t:rrn|"i";§:"sarll I;z\avesrps)upply External 24 Vdc Power Supply
.87 o B 57 L
- = | — |
iss B 'S8 L
Sinking Mode (NPN) hin % = K;f e % E {,
L oN :3 SN
| sc }_gsc
\ 24 Vde —> \ 24 Vde
| e
‘ S7
[ : {1 ~ [
A Ha | et |
. . 5 B
Sourcing Mode (PNP) YCA %5 = K: %S = g
: SN —
‘ SC
1 ap 24‘ vde <Eternal ' sp
Pam— m | — 24 Vdc : -

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 3.15. Set parameter H3-09 accordingly as shown in 7able 3.16. Refer to Figure 3.34 for locating switch S1.

To set the DIP switch, use tweezers or a tool with a tip width of approximately 0.8 mm.

_,,\’\
\
DIP switch S1
g \ I
Y =llp= =
—

Figure 3.34 DIP Switch S$1
Table 3.15 DIP Switch S1 Settings

Setting Description
V (left position)

I (right position)

Voltage input (-10 to +10 V or 0 to 10 V)
Current input (4 to 20 mA or 0 to 20 mA): default setting
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3.10 Control I/0 Connections

Table 3.16 Parameter H3-09 Details

No. Parameter Name Description %‘:‘:"33 gg{ﬂﬁg
Selects the signal level for terminal A2.
0: 0to 10 Vdc
H3-09 Terminal A2 signal level selection 1:-10 to 10 Vdc 0to3 2
2:4to 20 mA
3: 0 to 20 mA

4 Using the Contact Outputs

Figure 3.35 illustrates the use of multi-function relay outputs and the fault relay outputs.

Fault relay output <1
250 Vac, max. 1 A
30 Vdc, max. 1A

250 Vac, max. 1A
30 Vdc, max. 1A

Converter

>

Multi-function relay output <1>

Controller
Relay Max
MA 250 Vac
MB
Fault Relay
MC
M1 I
Through mode
M2
@ Max 250 Vac
Relay
Through mode Max 250 Vac
Through mode

<1> Minimum load: 5 Vdc, 10 mA

Figure 3.35 Contact Outputs

¢ Connectto a PC

This converter is equipped with a USB port (type-B).
The converter can connect to a USB port on a PC using a USB 2.0, AB-type cable (sold separately). After connecting the
converter to a PC, Yaskawa DriveWizard Plus software can be used to monitor converter performance and manage

parameter settings. Contact Yaskawa for more information on DriveWizard Plus.

—

USB Cable
(Type-AB)

— —>

(Type-B) (Type-A)

Figure 3.36 Connecting to a PC (USB)
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3.11 Wiring Checklist

3.11 Wiring Checklist

NOTICE: Check all the wiring to ensure that all connections are correct after installing the converter and connecting any other devices.
Failure to comply could result in damage to the converter. To get the full performance life out of the electrolytic capacitors and circuit

relays, refrain from switching the converter power supply off and on more than once every 30 minutes.

between the converter and drive must be 5 m or shorter.

M No. ltem Page
Converter, Peripherals, Option Cards
O 1 Check converter model number to ensure receipt of correct model. 23
| 2 Make sure you have the correct peripheral devices. -
O 3 Check the option card model number. -
Installation Area and Physical Setup
O 4 l Ensure that the area surrounding the converter complies with specifications. 29
Power Supply Voltage, Output Voltage
0 5 The voltage from the power supply should be within the input voltage specification range of the 3
converter.
O 6 The total load must be within the output specifications of the converter. 24
0 7 A power supply with a capacity (kVA) that is larger than the rated input capacity of the converter must 3
be used.
O 8 The ratings must be correct. 24
Main Circuit Wiring
O 9 Confirm proper branch circuit protection as specified by national and local codes. -
O 10 | Properly wire the converter. 51
| 11 Suitable wires must be used to wire the power supply and converter. 59
| 12 | Properly ground the converter. Review page 61. 61
] 13 Tighten control circuit and grounding terminal screws. 59
Refer to Wire Gauges and Tightening Torque on page 59
Control Circuit Wiring
| 14 | Use twisted-pair line for all converter control circuit wiring. 72
|:| 15 Ground the shields of shielded wiring to the GND @ terminal. 47
| 16 | Properly wire any option cards. -
| 17 | Check for any other wiring mistakes. Only use a multimeter to check wiring. -
m 18 Properly fasten converter control circuit terminal screws. Refer to Wire Size and Torque Specifications 71
on page 71.
| 19 | Pick up all wire clippings. -
O 20 | Ensure that no frayed wires on the terminal block are touching other terminals or connections. -
O 21 Properly separate control circuit wiring and main circuit wiring. -
0 2 The line between the input-side AC reactor and converter must be 10 m or shorter and the DC bus line 3
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Start-Up Programming & Operation

4.1
4.2
4.3
4.4
4.5
4.6
4.7

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

SECTION SAFETY ...t i i i i et ittt as 78
USING THE DIGITALOPERATOR . ... .ttt i i i i s 79
THE DRIVE AND PROGRAMMING MODES . ............ ...ttt 82
POWERING UP THECONVERTER. ...... ... 86
OPERATION WITH THE DRIVE CONNECTED. .. ..........ciiiiiinnt, 87
VERIFYING PARAMETER SETTINGS AND BACKING UP CHANGES........ 90
TESTRUNCHECKLIST. ... .. i st i i e s e aaas 92
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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 show converter without covers or safety shields to show details. Be sure to reinstall
covers or shields before operating the converter and run the converter 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.
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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, edit parameters, and display data including fault and alarm

information.

¢ LCD Display

|- MODE - |

DRV|[Rdy|

U1-52= 330V
U1-53= 0.00A

Volt Ref|(OPR)| .
U1-51= 330V
[RSEQ

[LREF| °

7 8
Figure 4.1 LCD Display
Table 4.1 Display and Contents
No. Name Display Content
MODE Displayed when in Mode Selection.
MONITR | Displayed when in Monitor Mode.
1 Operation Mode Menus | VERIFY | Indicates the Verify Menu.
PRMSET | Displayed when in Parameter Setting Mode.
SETUP Displayed when in Setup Mode.
. DRV Displayed when in Drive Mode.
2 Mode Display Area - - -
PRG Displayed when in Programming Mode.
3 Ready Rdy Indicates the converter is ready to run.
4 Data Display - Displays specific data and operation data.
OPR Displayed when the DC Bus Voltage Reference is assigned to the LCD Operator Option.
DC Bus Voltage Al Displayed when the DC Bus Voltage Reference is assigned to the Analog Input.
5 Reference COM Displayed when the DC Bus Voltage Reference is assigned to the MEMOBUS/Modbus
Assignment </> Communication Inputs.
OP Displayed when the DC Bus Voltage Reference is assigned to a Option converter.
RSEQ Displayed when the reference is supplied from a remote source.
6 LO/RE LSEQ Displayed when the reference is supplied from the operator keypad.
Display <2~ RREF Displayed when the frequency reference is supplied from a remote source.
LREF Displayed when the frequency reference is supplied from the operator keypad.
HELP Pressing a displays the Help menu.
Function Kev 1 — Pressing scrolls the cursor to the left.
;| o =
(F2) HOME Pressing n returns to the top menu (DC Bus Voltage Reference).
ESC Pressing a returns to the previous display.
DATA Pressing “ scrolls to the next display.
Function Key 2
8 . .
(F1) - Pressing n scrolls the cursor to the right.
RESET Pressing “ resets the existing converter fault or error.

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

4 ALARM (ALM) LED Displays

Table 4.2 ALARM (ALM) LED Status and Contents

State Content Display
Iluminated When the converter detects a fault. NEY
Flashi * When an alarm occurs.
ashing * When oPE is detected. ALM
Off Normal operation (no fault or alarm). T
4 LO/RE LED and RUN LED Indications
Table 4.3 LO/RE LED and RUN LED Indications
LED Lit Flashing Off
When source of the Run command is When a device other than the operator
E assigned to the digital operator - is selected for Run command control
(LOCAL) (REMOTE)
.@UN During run Stopped for an operation interlock. <> | During stop
')
Examples SRUN ‘« GSRUN

<1> The indicator flashes in the following cases:

* When REMOTE operation is restored after inputting a Run command from an external terminal during LOCAL operation.
+ A Run command was input from an external terminal in any mode other than Drive Mode.

- The STOP key on the digital operator was pressed during REMOTE operation.
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4.2 Using the Digital Operator

4 Menu Structure for Digital Operator

-MODE - DRV Rdy -MONITR- DRV Rdy
— Volt Ref (OPR) CRIES Volt Ref (d8-01
Ui-51= 530V —> Gisimey
A _
- U1-52= 330V [RSEQ|| e 300 ~ 360
v U1-53= 0.00A [LREF - ( “330V" :
3 - - €sc <2>
o -
= nv
°>) -MODE - DRV Rdy -MONITR- DRV Rdy -MONITR- DRV Rdy
= ENTER Monitor ENTER DC V Command
o U1st= 330V __ —) | U-51=330V —p | UI-Bl= 330V
U1-52= 330V [RSEQ U1-52= 330V [RSEQ U1-52= 330V [RSEQ
— U1-53= 0.00A [LREF]| = |U1.53= 0.00A LREF]| == |U1.53= 0.00A [LREF
ésc ] ] £sc I ]
- MODE - PRG -MONITR- DRV Rdy -MONITR- DRV Rdy
Modified Const Fault Trace DC V Feedback
el P Wa-01=0C_ UI-BA= 330V
Modified U2-02= oPr  [RSEQ U1-53= 0.00A [RSEQ
X Parameters U2-11= 00000000[LREF U1-54= 200V |LREF
HELP PINVN | <3 | | ] ]
S
S ALV
o
> -MODE-  PRG
o iti i
2 > Initial Display <4> <5>
= —C
% DATA XXXV, X XKW
5 - D1000 —lp XX XXA
o ‘ 1 YASKAWA SXXXXXXXXX>
o _MODE- PRG
HELP DATA

<1> Pressing will start the converter operation.

<2> Flashing characters are shown as [i].

<3> “X” characters are used as examples in this manual. The LCD Operator will display the actual setting values.
<4> The DC Bus Voltage Reference appears after the initial display that shows the product name.

<5> The information that appears on the display will vary depending on the converter.

Figure 4.2 Digital Operator Menu and Screen Structure
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4.3 The Drive and Programming Modes

4.3 The Drive and Programming Modes

The converter has a Drive Mode and a Programming Mode.

Drive Mode: In Drive Mode the user can operate the converter, monitor operating status (DC bus voltage, DC current
reference, etc.), and change the setting of d8-01. For details, refer to Parameter Tables on page 167.

Programming Mode: In Programming Mode the user can edit and verify parameter settings. When the converter is in
Programming Mode it will not accept a Run command unless b1-08 is set to 1.

4 Navigating the Drive and Programming Modes (Default Setting)

NOTICE: Check the following items before you turn on the power supply.

* |s the power supply voltage correct?
200 V Class: 200 to 240 Vac 50/60 Hz
400 V Class: 380 to 480 Vac 50/60 Hz

» Are the converter and the control devices connected properly (e.g., is the phase order correct)?

* Is the phase order correct between the main circuit terminals (R/L1, S/L2, and T/L3) on the converter
and the power supply voltage detection terminals (r1/011, 41/021, and t1/031).

* Are the control circuit terminals on the converter connected properly to the control devices?

* Are the Run Commands for the converter and the control devices turned off?

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

EN and B2 keys.
B Drive Mode Details

The following actions are possible in the Drive Mode:

* Run and stop the converter

» Monitor the operation status of the converter (DC bus voltage feedback, Power supply side voltage, Power supply side
current, etc.)

* View information on an alarm

* View a history of alarms that have occurred

Note: The converter must be in Drive Mode to operate. Change to another mode when the converter is stopped.

Figure 4.3 illustrates how to change the Output Voltage Reference from 600 (600 V) to 700 (700 V) while in the Drive
Mode.

This example assumes the converter is set to LOCAL.

DC bus voltage reference

display at power up
~MODE - DRV Rdy “MONITR- DRV Rdy RESET

Volt Ref (OPR) RIA Volt Ref (d8-01) left right
U1-51= 600V s 0 TN -1 Y iyt il
-------------- U1-51= 600V
U1-52= 600V - - - (600~730) -
U1-53=0.00A [LREF] “660V" )
- - 660V Press until the DC bus voltage
Press to select LOCAL reference changes to 700V
“MONITR- DRV Rdy “MONITR- DRV Rdy -MODE - DRV _Rdy
Volt Ref (d8-01) Volt Ref (d8-01) Volt Ref (OPR)
""""""""""""""" U1-51= 700V
U1-51= 700V —) —p =) | U1-51= 700V - -— [
(600~730) Entry Accepted (600~730) U1-52= 6000V
“660V” “660V” U1-53= 0.00A
. .

Figure 4.3 Setting the DC Bus Voltage Reference while in the Drive Mode

Note: The converter will not accept a change to the value of DC bus voltage reference until the ENTER key is pressed after the value of
DC bus voltage reference is entered. This feature prevents accidental setting of the value of DC bus voltage reference.
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4.3 The Drive and Programming Modes

B Programming Mode Details

The following actions are possible in the Programming Mode:

* Verify Mode: View a list of parameters that have been changed from the default values.
* Setup Mode: Access a list of commonly used parameters to simplify setup. Refer to Setup Group Parameters on

page 83.
* Parameter Setting Mode: Access and edit all parameter settings.

Setup Group Parameters

Parameters most likely to be changed are assigned to the group of User Parameters, A2-01 through A2-32. User

Parameters are part of the Setup Group, which provides quicker access by eliminating the need to scroll through multiple

menus.
Table 4.4 lists the default settings of the A2-C00 parameters.

Note: Parameter b1-02 is displayed in Setup Mode regardless of A2-O00 parameter settings.
Table 4.4 Setup Group Parameters

A2-00 Default Name
A2-01 b1-18 Voltage Reference Source
A2-02 b1-02 Run Command Selection
A2-03 dg-01 DC Bus Voltage Reference

4 Changing Parameter Settings or Values

This example explains changing b1-02 (Run Command Selection) from 01 to 00.

Step

Display/Result

1. | Turn on the power to the converter. The initial display appears. -p

- MODE - DRV Rdy
Volt Ref(OPR)
U1-51= 330V
U1-52=330V  [RSEQ
U1-53=0.00A [LREF
. .

2. | Press the or key until the Parameter Setting Mode screen appears. ->

- MODE - PRG

=)

Press the key to enter the parameter menu tree.

[-00= 0

-PRMSET- PRG
Initialization

Select Language

4. | Press or key to select the B parameter group. ->

-PRMSET- PRG
Sequence

b1-02=1
Run Source 1

Press Eﬁr’ER two times.

-PRMSET-

Sequence

b1-02=1

PRG -PRMSET-
Run Source 1

b1-02=1
Run Source 1 - Digital Inputs

X | & ]

PRG

o

Press to view the current setting value (1). “1” Flashes.

-PRMSET- PRG

Run Source 1

b1-02=1 *1*
Digital Inputs
oy

7- | Press the key and enter 0. =->

-PRMSET- PRG
Run Source 1

b1-02=1 *1*
Digital Inputs
“qn
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4.3 The Drive and Programming Modes

Step Display/Result

Press and the converter will confirm the change. -> Entry Accepted

-PRMSET- PRG
Run Source 1

b1-02=0 *0*
Operator

9. | The display automatically returns to the screen shown in Step 4. -p

-MODE - DRV Rdy
Volt Ref(OPR)
ur-bt=3sov
Press the key until back at the initial display. -> UT-52=330V  [RSEQ
| |

10.

¢ Verifying Parameter Changes: Verify Mode

The Verify Mode lists edited parameters from the Programming Mode. The Verify Mode helps determine which settings
have been changed, and is particularly useful when replacing a converter. If no settings have been changed, the Verify
Mode will read “None”. The Verify Mode also allows users to quickly access and re-edit any parameter settings that have
been changed.

Note: A1-000, and A2-01 to A2-32 are not displayed even when those parameters have been changed from their default values.

Step Display/Result

- MODE - DRV Rdy

1. | Turn on the power to the converter. The initial display appears. - uIs1=ssov

U1-52=330V  [RSEQ]
U1-53=0.00A [LREF

- MODE - PRG

2. | Press or until the display shows the top of the Verify Menu. => Modified

X Parameters

HELP DATA

Press to enter the list of parameters that have been edited from their original »VESLIEYS-O E§S1Rdy

3, | defaultsettings. g T

- =0 0
If parameters other than b1-02 have been changed, use the or key to scroll Operator
until b1-02 appears.

[Home| DATA

- VERIFY - PRG Rdy

Run Source 1
4. | Press the EE! key to access the setting value. -> b1-02 =1 *0~
R Operator

1
[Home| DATA
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4.3 The Drive and Programming Modes

4 Switching Between LOCAL and REMOTE

LOCAL mode is when the converter is set to accept the Run command from the digital operator RUN key. REMOTE
mode is when the converter is set to accept the Run command from an external device.

Switch the operation between LOCAL and REMOTE using the E key on the digital operator or via a digital input.

Note: 1. After selecting LOCAL, the LO/RE light will remain lit.

2. The converter 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

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

- MODE - DRV Rdy

Volt Ref (A1/A2)
U1-51= 330V

U1-52=330V  [RSEQ|
U1-53=0.00A [RREF

Press E . The LO/RE light will light up. The converter is now in LOCAL.
To set the converter for REMOTE operation, press the key again.

B Using Input Terminals S1 through S8 to Switch between LOCAL and REMOTE
It is possible to switch between LOCAL and REMOTE modes using one of the digital input terminals S1 through S8 (set

the corresponding parameter HI1-OOO to “17).
Setting H1-OO to 1 disables the LO/RE key on the digital operator.
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4.4 Powering Up the Converter

4.4 Powering Up the Converter

¢ Powering Up the Converter and Operation Status Display

B Powering Up the Converter

Review the following checklist before turning the power on.

NOTICE: Equipment Damage. Check the following items before you turn on the power supply. Failure to comply could result in
damage to the converter and harmonic filter module.

Item to Check

Description

Power supply voltage

Check the power supply voltage.
200 V class: Three-phase 200 to 240 Vac 50/60 Hz
400 V class: Three-phase 380 to 480 Vac 50/60 Hz

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

Properly wire the phase order of the power supply input terminals (R/L1, S/L2, and T/L3) and the
power supply voltage detection terminals (r1/011, .41/621, and t1/31).

Check for proper grounding of converter.

terminals

Converter output terminals and drive

Properly connect the DC voltage output terminals (®/©) on the converter to the DC power supply
input terminals (®/©) on the drive. Be particularly careful to correctly connect the ® and ©
terminals.

Control circuit terminals

Properly connect the control circuit terminals on the converter to other control devices.

Converter control terminal status

Turn off the Run Commands for the converter and the peripheral control devices.

Input-side AC reactor and harmonic
filter (harmonic filter module)
connections to converter

Properly connect the AC reactor and harmonic filter (harmonic filter module) to converter as
shown in the Standard Connection Diagram.

W Status Display

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

EF3
Ext Fault S3
. RESET]

Example: External Fault

Status Name Description
Normal FICE T The data display area displays the DC bus voltage reference DC voltage feedback. [DRV
oPeration U1-52= 330V is lit'
UW&G:ODOA
Fault -MODE- DRV Data displayed varies by the type of fault. Refer to Troubleshooting on page 93 for more

information. [DRV. and 'ALM  are lit.
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4.5 Operation with the Drive Connected

4.5 Operation with the Drive Connected

NOTICE: When installing a noise filter on the converter power supply, use a reactor-type noise filter (without a capacitor), such as a
zero phase reactor, and install it after the MCCB on the power supply side. Do not install a filter with a built-in capacitor as the
harmonic components may cause the capacitor to overheat or may damage the capacitor.

NOTICE: When installing a breaker or contactor on the converter side for an emergency shutoff, confirm that the CHARGE indicators
on the drive and converter are not lit before closing the breaker or contactor on the converter output (DC) side. If the power supply is
turned on while there is a voltage charge, an overcurrent will flow and the device may be damaged. Always confirm that the breaker or
contactor on the converter output (DC) side is turned on before applying power to the converter.

¢ A1000 Connection Example

Converter
f— —— =
D1000

Input-side AC

Harmonic Filter Module <2> reactor <1><2>

Option card
connectors

|

| [Comes ] © ;01

/011 = Ground |
%41/@21 ‘ ‘

1431 Multi-function relay

I
- M1 ‘
output (During Run 1) <4> ﬁd—[/—? S1Forward Run/Stop |
250 Vac, max. 1A M2
| 30 Vde, max. 1 A S2 Reverse Run / Stop
RUN-SB /4’_;_#)31 &@ (min. 5 Vdc, 10 mA)
' |
e 5 | |
I
External fault L ~S3 :@ ‘
I | N
Eoult reset I P 3@ :\gﬂ«r\m';nh%az nr)elay output MSPLC,_? 3 External fault |
T I
! 250 Vac, max. 1A M4 !
Multi-funct R d ! 3 |
digital inputs (Reserved) . S5 &@ 30 Vdc, max. 1A Ii—éf P 1 S4 Fault reset
(default setting) (Reserved) | : @ (min. 5 Vdc, 10 mA) 1y
S6 I
! s [ b— 0S5 |
(Reserved) | s7 Multi-function relay output M5 |
l Sz (Operation Ready) ﬂi— [ O et
I
External Baseblock | | L8 @ 250 Vac, max: 1 A P— QS7
| —— 30 Vdc, max. 1A ' Ass
o len (min. 5 Vdc, 10 mA) | |
I
‘ ‘
I
T
I

I —
T \r ' 1 Lsc sequence common
Sink /Source made . sc \
selection wire lin
(default: Sink) <> " TLALSP o 1| E@©) )
' | Shield ground terminal
\ +24 V

I
E(G) MA J
Fault relay output \; -

: 250 Vac, max. 1 A mB
Shield ground terminal 30V e 1A

‘ (min. 5 Vdc, 10 mA)
Power supply

= +V +10.5 Vdc, max. 20 mA
(Reserved) QA1 Analog Input 1
|

' I
(Reserved) {——-0O A2 Analog Input 2
! DIP Switch S1
(Reserved) A3 Analog Input 3
L dac vl |
9}
|
-V Power supply, -10.5 Vdc, Multi-function analog _
max. 20 mA (ogtp(ut t1f ) > 1FM A
utput frequency,
ITTToT oo . -10t0 +10 Vdc (2mA)or; !
! Termination resistor ! 41020 mA !

I
| oAM
: | |
I I
Multi-function analog 1 i O-~®
output 2 i WA—Cé—
p L Q)
[}

(Output current) ¥
Modbus Communication -10to +10 Vdc (2 mA) or 1PV,
RS-422/RS-485 E

max. 115.2 kbps

4to 20 mA

[ ' 11200, 172 W)
. }‘Mmps\mmhsz
R+ -
S
— { e >

£~ shielded line “Z twisted-pair shielded line
(© main circuit terminal (O control circuit terminal

Figure 4.4 Standard Connection Diagram with A1000 (Example for CIMR-D2A0030, 2A0130, and 4A0030 to 4A0185)

<I> Do not use a line longer than 10 m to connect the input-side AC reactor and the converter.

<2> Use the specified AC reactor and harmonic filter module. Non-specified devices may cause erroneous operation.

<3> Do not use a DC bus line that is longer than 5 m to connect the converter and drive.

<4> Sequence the operation so that the converter starts operation before the drive when power is applied. Sequence the stopping
operation to turn off the drive first, then the motor, and finally the converter. Operating the drive without operating the converter or
turning off the power supply unit during operation may trigger a converter fault.

<5> Do not connect a power supply to the drive AC power supply terminals (R/L1, S/L2, and T/L3).

<6> The connections are shown for sequence connections with no-voltage contacts or NPN transistors for the sequence input signals
(S1 to S8). Use jumper S3 to select between Sink mode and Source mode. The default setting is Sink mode.

<7> For information on an interlock with the drive, refer to Interlock with the Drive on page 88.

Note: For information on connecting other control circuit I/O terminals, refer to the Quick Start Guide for the drive that is connected to
the converter.

WARNING! Sudden Movement Hazard. Ensure all I/O circuits such as start/stop and safety circuits are set properly prior to application
of main power to the converter. Failure to comply could result in sudden machine operation, which could result in death or serious

injury.
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4.5 Operation with the Drive Connected

4 Timing Chart for Turning the Power Supply On and Off

Figure 4.5 is a timing chart for turning the power supply on and off.

ON OFF
Power Supply Voltage
ON
M5-M6 (Operation Ready) OFF
ON
S2 (Stop Command) OFF
:ON
S1 (Run Command) OFF

DC Bus Voltage Reference = =-=-=-=-=-=-=~ i

DC Bus Voltage

M1-M2 (During Run 1) OFF

i ON

Drive Run Command

OFF

ON

Motor Speed OFF

Figure 4.5 Timing Chart for Power ON and Run Command Sequence

Observe the following precautions when you perform operation with the converter connected to the drive.

* After turning on the power supply to the converter, wait for the Operation Ready signal on the multi-function contact
output to turn on and then input the Run Command for the converter.

» Confirm that the converter is operating (i.e., confirm that During Run 1 is on) and then turn on the Run Command for
the drive.

* To stop the converter, turn off the Run Command to the drive, confirm that the motor has stopped, and then input the
Stop Command.

» Wait for the converter to stop and the During Run 1 multi-function contact output to turn off, then turn off the power

supply.

¢ Interlocks

B Interlock with the Drive

An interlock is required between the converter and the drive to stop the drive with a fault signal from the converter. It is
also necessary to provide a suitable time to restart the drive if it will be restarted for momentary power losses.

Restarting can be timed with the “During MC on” signal that is output from a control terminal of the converter.
Create a sequence to turn off the output from the drive with an external base block input to the drive or by a similar
means when the terminal that is set for the “During MC on” signal opens.

The drive should be operated only when the converter is operating. The M1-M2 terminals (During Run 1) will confirm
that the converter is operating, and the drive should be operated only when the During Run 1 signal is on. Stop the drive
if the During Run 1 signal turns off.
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Not Restarting Operation for Momentary Power Loss (Stopping Operation When a Momentary Power Loss Is
Detected)

Connect the “During MC on” signal from the converter to a multi-function contact input terminal on the drive that is
assigned to an external fault.

Use an N.C. input for the external fault input on the drive and set the drive to detect external faults only during operation
to prevent an external fault from being detected when the power supply is turned on.

Restarting the System for Momentary Power Losses

* A1000
Connect the “During MC on” signal from the converter to a multi-function contact input terminal on the drive that is
assigned to a Baseblock Command (N.C.).

+ Control Devices Other Than the A1000
Connect the “During MC on” signal from the converter to a multi-function contact input terminal on the drive that is
assigned to External Search Command 2.
(Contact your Yaskawa representative if you are using Yaskawa drive that does not have External Search Command 2.)

B Stopping the Converter for Faults in Peripheral Devices

If an external device fails or a fault occurs, the fault contact output on the converter is activated to stop operation.
To use an external fault, set H1-LILJ (terminal S1 to S8 function selection) to one of the values from Zable 4.5.
When an external fault is input, EFO is displayed on the digital operator.

The O in EFO is the number of the terminal where the external fault signal was input.

Example: If an external fault signal is input to the S3 terminal, EF3 is displayed.
Select the number to set for HI1-CI[J according to the combination of the following three conditions:

» Use an input contact for a signal from the peripheral device.
* Use detection of an external fault.
* Stop operation (as the operation selection when an external fault is detected).

Table 4.5 shows the relationship between the combination of conditions and the set value of H1-CI.

Table 4.5 Combination of Conditions

Input contact <7> Detection <2> Operation selection
Setting Value N.O. contact N.C. contact Always detect dugr?;eg’;)gpal%,i - Stop(?aour:r)erter ( nf::i{%:algf)j}t)
24 O - O - O -
25 - (@) O - O
26 O - - O O
27 - O - O O
2C ©) - ©) - - O
2D - O O - - @)
2E O - - O - @)
2F - O - O - ©)

<1> When using an input contact, set whether to detect a fault when the signal opens or closes. (N.O.: External fault when closed, N.C.: External
fault when open)
<2> When using detection of a fault, set whether to always detect faults or to detect them only during operation.
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4.6 Verifying Parameter Settings and Backing Up Changes

4.6 Verifying Parameter Settings and Backing Up Changes

Use the Verify Mode to check all changes to parameter settings. Refer to Verifying Parameter Changes: Verify Mode on
page 84.

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

4 Backing Up Parameter Values: 02-03

Setting 02-03 to 1 saves all parameter settings to the converter internal memory. The converter can now recall all the
saved parameters by performing a User Initialization (A1-03 = 1110).

Setting Default

No. Parameter Name Description Range 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
02-03 User Defaults 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
Initialization) are displayed in A1-03 (User Parameter Default
Value).

Selects a method to initialize the parameters.

0: No Initialize

1110: User Initialization (The user must first program and store

A1-03 Initialize Parameters desired settings using parameter 02-03) 0,01 51 2;3220’ 0
2220: 2-Wire Initialization (parameter initialized prior to
shipment)

5550: oPE4 Fault reset

¢ Parameter Access Level: A1-01

Setting the Access Level for “Operation only” (A1-01 = 0) allows the user to access parameters A1-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.

Setting Default

No. Parameter Name Description Range Setting

Selects which parameters are accessible via the digital operator.
0: Operation only. A1-01, A1-04, and A1-06 can be set and
monitored, and UO-OO parameters can also be viewed.

1: User Parameters. Only recently changed parameters from
application parameters A2-01 to A2-16 and A2-17 to A2 -32 can
be set and monitored.

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

Al1-01 Access Level Selection 0to2 2

Parameters selected by the user are saved as User Parameters,

including recently viewed parameters and parameters specifically

selected for quick access.

A2-01 If parameter A2-33 is set to 1, recently viewed parameters will be
to User Parameters 1 to 32 listed between A2-17 and A2-32. A1-00 to 3

A2-32 Parameters A2-01 through A2-16 must be manually selected by 04-19

the user.

If A2-33 is set to 0, recently viewed parameters will not be saved

to the group of User Parameters.

A2-00 parameters are now available for manual programming.
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4.6 Verifying Parameter Settings and Backing Up Changes

Setting Default

No. Parameter Name Description Range Setting

0: Parameters A2-01 through A2-32 are reserved for the user to
create a group of User Parameters.
. 1: Save history of recently viewed parameters. Recently edited
P A ; )
A2-33 lSJeslee rctiir;lmeter utomatic parameters will be saved to A2-17 through A2-32 for quick 0,1 0
access. The most recently changed parameter is saved to A2-17.
The second most recently changed parameter is saved to A2-18,
etc.

& Password Settings: A1-04, A1-05

The user can set a password in parameter A1-05 to restrict access to the converter. 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, and A2-01 through A2-33.

Note: Parameter A1-05 is hidden from view. To display A1-05, access parameter A1-04 and press [ZE% and [ simultaneously.

4 Copy Function

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

* LCD Operator (standard in all models)
The LCD operator used to operate the converter supports copying, importing, and verifying parameter settings. Refer
to 03: Copy Function on page 179 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 converter to copy parameter settings from one converter and save

those settings to another converter. Refer to the manual supplied with the USB Copy Unit for instructions.
Note: Connect the USB Copy Unit to the RS-422/RS-485 communication port on the converter.

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 converters or applications. Refer
to the manual supplied with CopyUnitManager for instructions.

B Copying Procedure for the LCD Operator

The LCD operator can perform the following operations by changing the 03-01(Copy Function Selection) parameter in
the converter.

Read (03-01 = 1)
Copies all parameters from the converter to the LCD operator.

Note: There is a limit to the number of read operations that you can perform from the LCD operator. As a guide, do not perform more
than 100,000 read operations.

Copy (03-01 =2)

Copies all parameters from the LCD operator to the converter.

Verify (03-01 = 3)

Compares the parameters in the converter with the parameter settings saved on the LCD operator for matches.
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4.7 Test Run Checklist

4.7 Test Run Checklist

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

M No. Checklist Page
| 1 Thoroughly read the manual before performing a test run. -
O 2 Check the Wiring Checklist on page 76. 76
O 3 Set the correct power supply voltage. 86
| 4 Turn on the power supply to the converter and drive. 86
| 5 Correctly sequence the Run commands. 88
O 6 The [DRV: should light after giving a Run command. -
] 7 To give Run command and DC bus voltage reference from the digital operator, press E key to set 79, 85
to LOCAL.
m 8 To give Run command and DC bus voltage reference from the control circuit terminals, press the E 85

to set REMOTE. (The LO/RE indicator is lit off while REMOTE is set.)
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Troubleshooting

5.1
5.2
5.3
5.4
5.5
5.6
5.7

This chapter provides descriptions of the converter faults, alarms, errors, related displays, and
guidance for troubleshooting. This chapter can also serve as a reference guide for tuning the
converter during a trial run.

SECTION SAFETY ..ottt ittt sttt st e e e aaes 94
ALARMS, FAULTS,ANDERRORS. ....... ... e 95
FAULT DETECTION. ... ... i e ettt s e e e 99
ALARMDETECTION . . ... i i sttt s e e a e e 109
OPERATOR PROGRAMMING ERRORS. ...t 116
COPY FUNCTION RELATED DISPLAYS . ... ... 118
DIAGNOSING AND RESETTING FAULTS ...t 119
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5.1 Section Safety

5.1 Section Safety

A\ WARNING
Electrical Shock Hazard

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

Contact your supplier if the cause cannot be identified. Failure to comply may result in electrical shock by indirect or
direct contact. The converter can cause a residual current with a DC component in the protective earthing conductor.

After blowing a fuse or residual current monitoring/detection (RCM or RCD) is tripped, do not attempt to
restart the converter or operate peripheral devices until five minutes pass and CHARGE lamp is OFF.
Failure to comply could result in death, serious injury, and damage to the converter.

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

Before servicing, disconnect all power to the equipment. The internal capacitor remains charged even after the power
supply is turned off. The charge indicator LED will extinguish when the DC bus voltage is below 50 Vdc. To prevent
electric shock, wait for at least the time specified on the warning label; after all indicators are OFF, measure for unsafe
voltages to confirm the converter is safe prior to servicing.

Do not operate equipment with covers removed.

Failure to comply could result in death or serious injury.

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

Do not touch terminals before the capacitors have fully discharged.

Failure to comply could result in death or serious injury.

Before servicing, disconnect all power to the equipment. The internal capacitor remains charged even after the power
supply is turned off. The charge indicator LED will extinguish when the DC bus voltage is below 50 Vdc. To prevent
electric shock, wait for at least the time specified on the warning label; after all indicators are OFF, measure for unsafe
voltages to confirm the converter is safe prior to servicing.

Do not allow unqualified personnel to perform work on the converter.

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 this equipment.

Do not perform work on the converter 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 converter.

Do not remove covers or touch circuit boards while the power is on.

Failure to comply could result in death or serious injury.
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5.2 Alarms, Faults, and Errors

¢ Types of Alarms, Faults, and Errors

Check the digital operator for information about possible faults if the converter fails to operate.

If problems occur that are not covered in this manual, contact the nearest Yaskawa representative with the following
information:

 Converter model
* Software version
* Date of purchase
* Description of the problem

Table 5.1 contains descriptions of the various types of alarms, faults, and errors that may occur while operating the
converter.

If the converter fails, contact your Yaskawa representative or the nearest Yaskawa sales office.

Table 5.1 Types of Alarms, Faults, and Errors

Type Response

When the converter detects a fault:

* The digital operator displays text indicating the specific fault and the ALM indicator LED remains lit until the
fault is reset.

Faults * The fault interrupts converter output.

» Some faults allow the user to select the stopping method when the fault occurs.

* Fault output terminals MA-MC will close, and MB-MC will open.

* The converter will remain inoperable until the fault is cleared. Refer to Fault Reset Methods on page 119.

When the converter detects an alarm or a minor fault:

+ The digital operator displays text indicating the specific alarm or minor fault, and the ALM indicator LED
flashes.

+ A multi-function contact output set to be tripped by a minor fault (H2-OO = 10) closes. If the output is set to
be tripped by an alarm, the contact will not close.
Remove the cause of the problem to reset a minor fault or alarm.

Minor Faults and Alarms

An operation error occurs when parameter settings conflict or do not match hardware settings (such as with an
option card). When the converter detects an operation error:
+ The digital operator displays text indicating the specific error.
* Multi-function contact outputs do not operate.
The converter will not operate until the error has been reset. Correct the settings that caused the operation error
to clear the error.

Operation Errors

Copy Function Errors occur when using the digital operator or the USB Copy Unit to copy, read, or verify
parameter settings.
« The digital operator displays text indicating the specific error.
» Multi-function contact outputs do not operate.
Pressing any key on the digital operator will clear the fault. Investigate the cause of the problem (such as

Copy Function Errors

model incompatibility) and try again.
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5.2 Alarms, Faults, and Errors

4 Alarm and Error Displays

B Faults

Table 5.2 gives an overview of possible fault codes. Conditions such as overvoltages can trip faults and alarms. It is
important to distinguish between faults and alarms to determine the proper corrective actions. When the converter detects
a fault, the ALM indicator LED lights, the fault code appears on the digital operator, and the fault contact MA-MB-MC
triggers. An alarm is present if the ALM LED blinks and the fault code on the digital operator flashes. Refer to Minor

Faults and Alarms on page 97 for a list of alarm codes.

Table 5.2 Fault Displays

Digital Operator Digital Operator
Display Name Page Display Name Page
LED LCD LED LCD
= Aov Power Supply Overvoltage 99 Fug FUA AC Fuse Blowout 102
g AUv Power Supply Undervoltage 99 Fud Fud DC Fuse Blowout 103
U5 bUS Option Communication Error 99 LE GF Ground Fault 103
rE CE MEMOB‘U S/‘Modbus 100 A5k nSE Node Setup Error 103
LL Communication Error -t
Faf CoF Current Offset Fault 100 ol oC Overcurrent 103
rocnn -
srhuee CPEO, Control Circuit Error 100 af b oFA00 to
CPED CPFO1 to oFA43 | Option Card Fault (CN5-A) 104
reen? CPF02 | A/D Conversion Error 100 of 43
rPEn3 CPFO3 Control Board Connection 100 afLon OFb00 to
Error to opbl7 | Option Card Fault (CN5-B) 104
rREDE CPF06 EEPROM Memory Data Error 101 afh 17
CPEDT CPFO7 ;irom;mal Board Connection 101 SECDD oo
: : to © © | Option Card Fault (CN5-C) 105
_____ Terminal Board Connection o oFCS55
LPFUE CPFO08 Error 101 ofl 55
FRE CPF1L to aH oH Heatsink Overheat 106
= Control Circuit Error 100
T CPF22 ol ! oHl1 Overheat 1 106
roca3 CPF23 Control Board Connection 101 al 2 olL2 Converter Overload 106
- Error i
FTREZY CPF24 Unit Capacity Detect Fault 101 ol oPr Operator Connection Fault 106
CPEZE CPF26 G ov Overvoltage 106
to to Control Circuit Error 100
LPE3S CPF35 BEz PF2 Input Power Supply Fault 107
Eg E5 &igiﬁ?}r%;?ér or 101 bE3 PF3 Input Phase Loss Detection 107
EEn EFO | Option Card External Fault 101 cr sc  |IGBT Short Circuit or Ground |,
Lo St Fault
/-t/(—; ! Etl:) 1 External Fault o C-r StC Phase Order Fault 107
cEg EFS (input terminal S1 to S8) ol Uvl Main Circuit Undervoltage 107
Err Err | EEPROM Write Error 102 T Uvy | Control Power Supply 108
- HHE Undervoltage
EFRa Fan Internal Fan Fault 102 a3 Uv3 Soft Charge Circuit Fault 108
Fdu Fdv Power Supply Frequency Fault 102 urt viE Resonance Detection 108

<1> Displayed as CPF00 when occurring at converter power up. When one of the faults occurs after successfully starting the converter, the display
will show CPF01. Displayed as CPF20 when occurring at converter power up. When one of the faults occurs after successfully starting the
converter, the display will show CPF21.
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B Minor Faults and Alarms

Refer to Table 5.3 for an overview of possible alarm codes. Conditions such as overvoltages can trip faults and alarms. It

is important to distinguish between faults and alarms to determine the proper corrective actions. When the converter

detects an alarm, the ALM indicator LED blinks and the alarm code display flashes. Most alarms trigger a digital output

programmed for alarm output (H2-OO = 10). A fault (not an alarm) is present if the ALM LED lights without blinking.

Refer to Faults on page 96 for information on fault codes.

Table 5.3 Minor Fault and Alarm Displays

Minor Fault Output

Digital Operator Display
Name Page
LED LCD (H2-O0O = 10) 9
ac- AEr Station Number Setting Error YES 109
oo Aov Power Supply Overvoltage YES 109
au., AUv Power Supply Undervoltage YES 109
Lk bb Converter Baseblock No output 109
LUS bUS Option Card Communications Error YES 110
AL CALL Serial Communication Transmission Error YES 110
rE CE MEMOBUS/Modbus Communication Error YES 110
CaF CoF Current Offset Fault YES 111
r-ar CrST Cannot Reset YES 111
rar CyC MECHATROLINK Communications Cycle Setting Error YES 111
Lo ES MECHATROLINK Watchdog Timer Error YES 111
EED EF0 Option Card External Fault YES 111
EE EF1
to to External Fault (input terminal S1 to S8) YES 112
£rco EF8
Lo, Fan Converter Internal Fan Fault YES 112
Fdu Fdv Power Supply Frequency Fault YES 112
Hog HCA Current Alarm YES 113
L= LT-1 Cooling Fan Maintenance Time No output <7> 113
L=z LT-2 Capacitor Maintenance Time No output <> 113
L -3 LT-3 Capacitor Maintenance Time No output <> 113
oH oH Heatsink Overheat YES 113
ol 2 oL2 Converter Overheat YES 114
au ov Overvoltage YES 114
poun PAUvV Power Supply Undervoltage Pre-alarm YES 114
PE3 PF3 Input Phase Loss Detection YES 114
[y SE MEMOBUS/Modbus Test Mode Fault YES 115
o SrC Phase Order Fault YES 115
o Uv Undervoltage YES 115
urE vrE Resonance Detection YES 115

<1> Output when H2-OI0 = 2F.
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5.2 Alarms, Faults, and Errors

B Operation Errors
Table 5.4 Operation Error Displays
Digital Operator Display
Name Page
LED LCD J
Err Err EEPROM Write Error 116
oPED oPEO1 Converter Capacity Setting Error 116
ofEnZ oPE02 Parameter Setting Range Error 116
oPEDT oPEO3 Multi-Function Input Setting Error 116
oPELY oPE04 Terminal Board Mismatch Error 116
oPEDS oPEOS Run Command Selection Error 117
aPELT oPE07 Multi-Function Analog Input Selection Error 117
oPEID oPE30 Incorrect Input Voltage Adjustment 117
B Errors and Displays When Using the Copy Function
Table 5.5 Copy Errors
Digital Opera
Name Page
LED LCD g
Fafy CoPy Writing parameter settings (flashing) 118
rouc CPyE Error writing data 118
ToE- CSEr Copy unit error 118
dFFRS dFPS Converter model mismatch 118
£nd End Task complete 118
WFEF iFEr Communication error 118
AcdAr ndAT Model, voltage class, capacity mismatch 118
rofr rdEr Error reading data 118
-ERd rEAd Reading parameter settings (flashing) 118
uHEF vAEr Voltage class, capacity mismatch 118
uFYE vFyE Parameter setting mismatch 118
urtY vrFy Comparing parameter settings (flashing) 118
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5.3 Fault Detection

4 Fault Displays, Causes, and Possible Solutions
Table 5.6 Detailed Fault Displays, Causes, and Possible Solutions

Digital Operator

Display Fault Name

Details

Bou Aov Power Supply
Overvoltage

The input power supply voltage became equal to or higher than the Input Power Supply
Overvoltage Detection Level (L8-36).
200 V Class: Approximately 277 Vac
400 V Class: Approximately 554 Vac

Cause

Possible Solution

The input power supply voltage is too high.

Reduce the voltage to within the range in the power supply specifications.

Digital Operator

Display Fault Name Details
The input power supply voltage became equal to or lower than the Input Power Supply
o AUY Power Supply Undervoltage Detection Level.
it Undervoltage 200 V Class: Approximately 150 Vac
400 V Class: Approximately 300 Vac

Cause

Possible Solution

The capacity of the power supply is too small.

Increase the capacity of the power supply.

The AC fuse is open.

A transistor inside the converter was destroyed.

The input wiring is ground-faulted or short-circuited.

Or, the drive output is ground-faulted or short-circuited, which destroyed the output transistor.
Consult with your Yaskawa representative or the nearest Yaskawa sales office.

The distortion in the power supply is too large.

Lower the impedance of the input power supply wiring.

A phase loss occurred in the input power
supply.

Check the input power supply for phase loss or an imbalance in the interphase voltages.
Investigate and correct the cause and reset the fault.

Digital Operator

Display Fault Name

Details

Option Communication
bus | P
Error

» The connection was lost after establishing initial communication.
* Only detected when the run command frequency reference is assigned to an option card.

Cause

Possible Solution

No signal was received from the PLC.

Faulty communications wiring or an existing
short circuit.

Check for faulty wiring.
+ Correct the wiring.
* Check for disconnected cables and short circuits and repair as needed.

Communication data error occurred due to
noise.

Check the various options available to minimize the effects of noise.

+ Counteract noise in the control circuit, main circuit, and ground wiring.

+ Ensure that other equipment such as switches or relays do not cause noise. Use surge absorbers
if necessary.

* Use only recommended cables or other shielded line. Ground the shield on the controller side
or the converter input power side.

* Separate all communication wiring from drive power lines. Install an EMC noise filter to the
converter power supply input.

The option card is damaged.

Replace the option card if there are no problems with the wiring and the error continues to occur.

The option card is not properly connected to
the converter.

The connector pins on the option card do not line up properly with the connector pins on the
converter.
Reinstall the option card.
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5.3 Fault Detection

Digital Operator ;
Display Fault Name Details
MEMOBUS/M
rc CE o ,US{ odbus Control data was not received for the CE detection time set to H5-09.
Communication Error

Cause

Possible Solution

Faulty communications wiring or an existing
short circuit.

Check for faulty wiring.
* Correct the wiring.
* Check for disconnected cables and short circuits and repair as needed.

Communication data error occurred due to
noise.

Check the various options available to minimize the effects of noise.

» Counteract noise in the control circuit, main circuit, and ground wiring.

» Use only recommended cables or other shielded line. Ground the shield on the controller side
or the converter input power side.

* Ensure that other equipment such as switches or relays do not cause noise. Use surge
suppressors if required.

* Separate all communication wiring from drive power lines. Install an EMC noise filter to the
converter power supply input.

Digital Operator .
Display Fault Name Details
rof CoF Current Offset Fault 0Anfault occurred in adjustment of the automatic current offset when the power supply was turned

Cause

Possible Solution

An error occurred in the power supply detection
circuit.

Cycle the power supply and check operation.
If the fault occurs again, replace the board or converter. For information on board replacement,
consult with your Yaskawa representative or the nearest Yaskawa sales office.

Digital Operator

Display Fault Name

Details

CPF00,
II_’I__II:II_’I II CPFO1 <>

CPF11 to
PF22 <>

Control Circuit Error

CPF26 to
CPF35

A fault occurred in the control circuit.

Cause

Possible Solution

There is a self-diagnostic error in the control
circuit.

* Cycle power to the converter.
« If the problem continues, replace the control board or the entire converter. Contact Yaskawa or
a Yaskawa representative for instructions on replacing the control board.

Connector on the operator is damaged.

Replace the operator.

Digital Operator

Display Fault Name

Details

CPFRLC CPF02 | A/D Conversion Error

An A/D conversion error or control circuit error occurred.

Cause

Possible Solution

Control circuit is damaged.

Cycle power to the converter.
If the problem continues, replace the control board or the entire converter. Contact Yaskawa or a
Yaskawa representative for instructions on replacing the control board.

Dlgltgils(gfae;ator Fault Name Details

_____ trol Board

FTREDS CPF03 Con ro. oar Connection error between the control board and the converter
Connection Error

Cause

Possible Solution

There is a connection error.

Turn off the power and check the connection between the control board and the converter.
If the problem continues, replace the control board or the entire converter. Contact Yaskawa or a
Yaskawa representative for instructions on replacing the control board.

Converter fails to operate properly due to noise
interference.

Check the various options available to minimize the effects of noise.

» Counteract noise in the control circuit, main circuit, and ground wiring.

 Use only recommended cables or other shielded line. Ground the shield on the controller side
or the converter input power side.

 Ensure that other equipment such as switches or relays do not cause noise. Use surge
suppressors if required.

* Separate all communication wiring from converter power lines. Install an EMC noise filter to
the converter power supply input.
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Digital Operator

Display Fault Name Details
EEPROM M .
rToEnL CPF06 emory Error in the data saved to EEPROM
= HH Data Error

Cause

Possible Solution

There is an error in EEPROM control circuit.

Turn off the power and check the connection between the control board and the converter.
If the problem continues, replace the control board or the entire converter. Contact Yaskawa or a
Yaskawa representative for instructions on replacing the control board.

The power supply was switched off while
parameters were being saved to the converter.

Reinitialize the converter (A1-03 = 2220, 3330).

Digital Operator

Display Fault Name Details
feEnn CPF07 Terminal Board
erm1n3.1 oar There is a faulty connection in the removable terminal block.
FEERE CPF08 Connection Error

Cause

Possible Solution

There is a faulty connection between the
terminal board and the control board.

* Turn off the power and reconnect the terminal board.
« If the problem continues, replace the control board or the entire converter. Contact Yaskawa or
a Yaskawa representative for instructions on replacing the control board.

Digital Operator

Display Fault Name Details
_____ Control Board .
CHFEAS CPF23 Connection Error Connection error between the control board and the converter

Cause

Possible Solution

Hardware is damaged.

Turn off the power and check the connection between the control board and the converter.
If the problem continues, replace the control board or the entire converter. Contact Yaskawa or a
Yaskawa representative for instructions on replacing the control board.

Digital Operator

Display Fault Name Details
R CPF24 Unit Capacity Detect | The converter capacity cannot be detected correctly (converter capacity is checked when the
crret Fault converter is powered up).
Cause Possible Solution
. If the problem continues, replace the control board or the entire converter. Contact Yaskawa or a
Hardware is damaged. . . . .
Yaskawa representative for instructions on replacing the control board.
Digital Operator ;
Display Fault Name Details
. MECHATROLINK .
Eq E5 Watchdog Timer Error The watchdog timed out.

Cause

Possible Solution

Data has not been received from the PLC.

Execute DISCONNECT or ALM_CLR, then issue a CONNECT command or SYNC SET
command and proceed to phase 3. Refer to the MECHATROLINK Option Technical Manual for
more details on troubleshooting.

Digital Operator

Display Fault Name Details
_ Option Card Ext 1 e
£l EF0 pHon Firult MM An external fault condition is present.

Cause

Possible Solution

An external fault was received from the PLC
and F6-03 is set to a value other than 3.

* Remove the cause of the external fault.
» Remove the external fault input from the PLC.

Problem with the PLC program

Check the PLC program and correct problems.

Digital Operator

Display Fault Name Details

_ External Fault . . .

EF EF1 . xiemna . au External fault at multi-function input terminal S1.
(input terminal S1)

o External Fault

fa e EF2 X crmna . au External fault at multi-function input terminal S2.
(input terminal S2)

R External Fault

tFd EF3 . xiemna . au External fault at multi-function input terminal S3.
(input terminal S3)

- External Fault

tFH EF4 xiematrau External fault at multi-function input terminal S4.

(input terminal S4)

YASKAWA ELECTRIC SIEP C710656 06C YASKAWA Power Regenerative Converter - D1000 Technical Manual

101

n Troubleshooting



5.3 Fault Detection

R External Fault
EFS EF5 | oxlernal rau External fault at multi-function input terminal S5.
(input terminal S5)

o Ext 1 Fault
LtrS EF6 . xterna . au External fault at multi-function input terminal S6.
(input terminal S6)

R External Fault . . .
EFT EF7 . xierna . au External fault at multi-function input terminal S7.
(input terminal S7)

R External Fault
tFAH EF8 . xierna . au External fault at multi-function input terminal S8.
(input terminal S8)

Cause Possible Solution

An external device tripped an alarm function. | Remove the cause of the external fault and reset the fault.

* Properly connect the signal lines to the terminals assigned for external fault detection
Wiring is incorrect. (H1-O0O =20 to 2B).
* Reconnect the signal line.

¢ Check for unused terminals set for H1-OOO = 20 to 2B (External Fault).

Multi-function contact input setting is incorrect. . .
P J * Change the terminal settings.

Digital Operator

Display Fault Name Details

Err Err EEPROM Write Error | Data cannot be written to the EEPROM

Cause Possible Solution

* Press “ENTER” on the digital operator.
+ Correct the parameter setting.
 Cycle power to the converter.

Electrical noise has corrupted data while
writing to the EEPROM.

If the problem continues, replace the control board or the entire converter. Contact Yaskawa or a

Hardware problem . . . .
P Yaskawa representative for instructions on replacing the control board.

Dlgltgils(gfae;ator Fault Name Details
g Fan Internal Fan Fault Fan or magnetic contactor failure
Cause Possible Solution
Internal cooling fan has malfunctioned. * Cycle power to the converter.

* Check for fan operation.

* Verify the cumulative operation time of the fan with monitor U4-03, and verify the cumulative
operation time of the fan maintenance timer with U4-04.

* If the cooling fan has exceeded its expected performance life or is damaged in any other way,
follow the replacement instructions in Cooling Fans on page 128.

Fault detected in the internal cooling fan or
magnetic contactor to the power supply.

Digital Operator .
Display Fault Name Details
_ Power Supply . .
Fdu Fdv Frequency Fault The input power supply frequency exceeded the allowable frequency fluctuation.
Cause Possible Solution

A momentary power loss occurred.

An input power supply wiring terminal is loose.| Investigate and correct the cause and reset the fault.

The fluctuation in the voltage of the input Refer to Diagnosing and Resetting Faults on page 119.
power supply is too large.

* A transistor inside the converter was destroyed.
The AC power supply fuse is open. * The input wiring or drive output has ground faulted or short circuited.
Contact your Yaskawa representative or the nearest Yaskawa sales office.

Digital Operator .
Display Fault Name Details
Lun FUA AC Fuse Blowout | The power supply fuse is open.
Cause Possible Solution
* A transistor inside the converter was destroyed.
The power supply fuse is open. * The input wiring or drive output has ground faulted or short circuited.

Contact your Yaskawa representative or the nearest Yaskawa sales office.
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Digital Operator .
Display Fault Name Details
Fld Fud DC Fuse Blowout | The DC converter output fuse is open.
Cause Possible Solution
The main transistor failed.
— - Replace the converter.
The DC circuit fuse is open.
Replace the drive.
The drive failed. For information on drive replacement, consult with your Yaskawa representative or the nearest
Yaskawa sales office.
Digital Operator .
Display Fault Name Details
rE GF Ground Fault A current that exceeded the Ground Short Detection Level was detected at the power supply side
of the converter.

Cause

Possible Solution

A damaged cable is creating a short circuit.

* Check the cable.
* Remove the short circuit and reapply power to the converter

* Check the resistance between the cable and the ground terminal ©.
* Replace the cable.

Excessive leakage current at the drive output

Reduce the amount of stray capacitance.

Hardware problem

If the problem continues, replace the control board or the entire converter. Contact Yaskawa or a
Yaskawa representative for instructions on replacing the control board.

The wiring of the power supply voltage

detection circuits (r1/011, .41/21, t1/031) and
the wiring of the main circuit terminals (R/L1,
S/L2, and T/L3) is not correct.

Correct the wiring.

Digital Operator

Display Fault Name

Details

2
=
5

nSE Node Setup Error

A terminal assigned to the node setup function closed during run.

Cause

Possible Solution

The node setup terminal closed during run.

A Run command was issued while the node
setup function was active.

Stop the converter when using the node setup function.

Digital Operator

Display Fault Name

Details

I
aL

oC

Overcurrent

Converter sensors detected an output current greater than the specified overcurrent level.

Cause

Possible Solution

A momentary power loss occurred.

Investigate and correct the cause and reset the fault.
Refer to Diagnosing and Resetting Faults on page 119 for details.

One of the cables has shorted out or there is a
grounding problem.

* Check the motor cables.
* Remove the short circuit and reapply power to the converter.

* Check the resistance between the motor cables and the ground terminal ©.
» Replace damaged cables.

The load is too heavy.

* Measure the current flowing into the converter.

* Replace the converter with a larger capacity converter if the current value exceeds the rated
current.

 Determine if there is sudden fluctuation in the current level.

* Reduce the load to avoid sudden changes in the current level or switch to a larger converter.

Converter fails to operate properly due to noise
interference.

» Review the possible solutions provided for handling noise interference.
» Review the section on handling noise interference on page 393 and check the control circuit
lines, main circuit lines, and ground wiring.

The wiring of the power supply voltage

detection circuits (r1//11, «1/421, t1/431) and
the wiring of the main circuit terminals
(R/L1, S/L2, and T/L3) is not correct.

Correct the wiring.

The voltage on the power supply side is very
low.

* Check the wiring.

Correct the wiring.

 Check the load on the power supply of peripheral devices that are connected to the same power
supply line.

Reduce the load.
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Dlgltgils(,))fae;ator Fault Name Details
Option Card
oFRO0 oFA00 Connection Error at | Option compatibility error
Option Port CN5-A

Cause

Possible Solution

The option card installed into port CN5-A is
incompatible with the converter.

Check if the converter supports the option card to be installed. Contact Yaskawa for assistance.

Digital Operator .
Display Fault Name Details
G Option Card Fault at .
oA oFA01 Option Port CN5-A Option not properly connected

Cause

Possible Solution

The option card connection to port CN5-A is
faulty.

Turn off the power and reconnect the option card.

Dlgltl:a;ilscr))‘aae;ator Fault Name Details
Same Type of Option
aoFROZ oFA02 Card Already The combination of the option cards that are connected is not correct.
Connected
Cause Possible Solution

The same option cards or the same type of
option cards are connected to CN5-A, CN5-B,
and CNS5-C.

Connect the option cards correctly.

Digital Operator i
Display Fault Name Details
aF 805 to| oFAOS5 to .
oEang oFA06 Option Card Errpr
— Occurred at Option
of A 1L, | oFAID, Port CN5-A
afg oFA 1l
- = t' d . . .
of0 17 10| OFA12 to Op ion Car: There is a fault in the option card.
o Connection Error
L-IILI l l“l’ oFA17 (CNS-A)
2FAT0 0| oFA30 to Commum’catiqn Option
T Card Connection Error
afBY3 oFA43 (CN5-A)

Cause

Possible Solution

Option card or hardware is damaged.

* Cycle power to the converter.
« If the problem continues, replace the control board or the entire converter. Contact Yaskawa or
a Yaskawa representative for instructions on replacing the control board.

Digital Operator ;
Display Fault Name Details
. Option Card Fault at .
oFbdldl oFb00 Oi)tli(z)r:l P?)rrt C?\?S-]; Option compatibility error

Cause

Possible Solution

The option card installed into port CN5-B is
incompatible with the converter.

Make sure the converter supports the option card to be installed. Contact Yaskawa for assistance.

Digital Operator

Display Fault Name Details
coA Option Card Fault at .
oFbl | oFb01 Option Port CN5-B Option not properly connected

Cause

Possible Solution

The option card connection to port CN5-B is
faulty.

Turn off the power and reconnect the option card.

Digital Operator

Display Fault Name Details
oo Option Card Fault at . .
PRy S iy
oFblc oFb02 Option Port CN5-B Same type of option card is currently connected

Cause

Possible Solution

An option card of the same type is already
installed in option port CN5-A.

Only one of each option card type can only be installed simultaneously. Make sure only one type
of option card is connected.
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Digital Operator .
Display Fault Name Details
- Opti d
oFAlid to| oFb03 to PHOR care error
- occurred at Option Port
afh oFbl1 CN5-B
- There is a fault in the option card.
Croi910] oFbI2 fo Option card error
oroac occurred at Option Port
afkL 1 oFbl17 CN5-B

Cause

Possible Solution

Option card or hardware is damaged.

* Cycle power to the converter.
« If the problem continues, replace the control board or the entire converter. Contact Yaskawa or
a Yaskawa representative for instructions on replacing the control board.

D'g'tgils%fae;ator Fault Name Details
Option Card
aErnn oFC00 Connection Error at | Option compatibility error
Option Port CN5-C

Cause

Possible Solution

The option card installed into port CN5-C is
incompatible with the converter.

Confirm that the converter supports the option card to be installed. Contact Yaskawa for
assistance.

Digital Operator ;
Display Fault Name Details
R Option Card Fault at )
afld | oFCO01 Oliatli(:; Pz(l)rrt C?\?S—é Option not properly connected

Cause

Possible Solution

The option card connection to port CN5-C is
faulty.

Turn the power off and reconnect the option card.

Dlgltgils(')a?:;ator Fault Name Details
. Option Card Fault at . )
ol i oFC02 OI;) tli(:)rrll P?)rrt C?\IIIS-?J Same type of option card is currently connected

Cause

Possible Solution

An option card of the same type is already
installed in option port CN5-A or CN5-B.

Only one of each option card type can only be installed simultaneously. Make sure only one type
of option card is connected.

Digital Operator :
Display Fault Name Details
—— - : E
oL 4 to| oFCO3 to Option Card l‘Il‘or
- - Occurred at Option
oFl 1 oFCl1 Port CNS.C | | |
Option Card E There is a fault in the option card.
croa ption Card Error
Lr Il
= st _to OFCI2 to Occurred at Option
L Port CN5-C

Cause

Possible Solution

Option card or hardware is damaged.

* Cycle power to the converter.
« If the problem continues, replace the control board or the entire converter. Contact Yaskawa or
a Yaskawa representative for instructions on replacing the control board.

Digital Operator q
Display Fault Name Details
oFL50 0| oFCs0 o | Option Card Error . .
-oT FC Occurred at Option | Option card is damaged
aFL55 | OFC Port CN5-C

Cause

Possible Solution

Option card or hardware is damaged.

Refer to the option manual for details.
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Digital Operator

Display Fault Name Details
U H Heatsink Overheat The heatsink temperature exceeded the overheat pre-alarm level set to L8-02. The default value
on 0 catsink Lverheal | for 1.8-02 is determined by 02-04 (drive model selection).

Cause

Possible Solution

Surrounding temperature is too high.

* Check the temperature surrounding the converter. Verify temperature is within converter
specifications.

* Improve the air circulation within the enclosure panel.

* Install a fan or air conditioner to cool the surrounding area.

* Remove anything near the converter that might be producing excessive heat.

Load is too heavy.

* Measure the output current.
* Decrease the load.

Internal cooling fan is stopped.

* Replace the cooling fan. Refer to page 729 for details.
* After replacing the cooling fan, set parameter 04-03 to O to reset the cooling fan maintenance.

Digital Operator .
Display Fault Name Details
Cu oH1 Overheat 1 The heatsink temperature exceeded the converter overheat level. Overheat level is determined by
b verhea 02-04 (drive model selection).

Cause

Possible Solution

Surrounding temperature is too high.

* Check the temperature surrounding the converter.

Improve the air circulation within the enclosure panel.

Install a fan or air conditioner to cool the surrounding area.

* Remove anything near the converter that might be producing excessive heat.

Load is too heavy.

Measure the output current.
Reduce the load.

Internal cooling fan is stopped.

Replace the cooling fan. Refer to page 729 for details.
After replacing the cooling fan, set parameter 04-03 to O to reset the cooling fan maintenance.

Digital Operator

Display Fault Name

Details

i

oL2 Converter Overload

The thermal sensor of the converter triggered the converter overload protection.

Cause

Possible Solution

Load is too heavy.

Reduce the load.

Converter capacity is too small.

Replace the converter with a larger model.

The converter does not operate.

Start converter operation first, and then start converter operation.

Digital Operator .
Display Fault Name Details
- The external operator has been disconnected from the converter.
External Digital . . o
a_ oPr Operator Connection Note: An oPr fault will occur when all of the following conditions are true:
o Fault * Output is interrupted when the operator is disconnected (02-06 = 1).
au * The Run command is assigned to the operator (b1-02 = 0 and LOCAL has been selected).

Cause

Possible Solution

External operator is not properly connected to
the converter.

* Check the connection between the operator and the converter.

* Replace the cable if damaged.

* Turn off the input power and disconnect the operator. Reconnect the operator and reapply
converter input power.

Digital Operator :
Display Fault Name Details
Voltage in the DC bus has exceeded the overvoltage detection level.
ou ov Overvoltage * 200 V Class: Approximately 410 V
* 400 V Class: Approximately 820 V

Cause

Possible Solution

A momentary power loss occurred.

Investigate and correct the cause and reset the fault.
Refer to Diagnosing and Resetting Faults on page 119 for details.

The regenerative load is too large.

Reduce the regenerative load.

Input power voltage is too high.

* Check the voltage.
» Lower input power voltage within the limits listed in the specifications.

Converter fails to operate properly due to noise
interference.

* Review the list of possible solutions provided for controlling noise.
» Review the section on handling noise interference and check the control circuit lines, main
circuit lines, and ground wiring.

The wiring of the power supply voltage

detection circuits (r1/011, «1/21, t1431) and
the wiring of the main circuit terminals
(R/L1, S/L2, and T/L3) is not correct.

Correct the wiring.
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Digital Operator .
Display Fault Name Details
PEg PF2 Input P;\;VLTlrt Supply Abnormal oscillation in the main circuit DC bus continued. (Applies when L8-65 is set to 1 or 2.)

Cause

Possible Solution

The fluctuation in the voltage of the input
power supply is too large.

A phase loss occurred in the input power
supply.

The capacity of the power supply is too small.

The wiring is too long.

The phase imbalance is too large.

Investigate and correct the cause and reset the fault.
Refer to Diagnosing and Resetting Faults on page 119.

Digital Operator

Display Fault Name Details
. PF3 Input Phase Loss The voltage balance in the three-phase power supply has broken down. (Detected when L8-69 =
[ :

- Detection 1.)

Cause

Possible Solution

The fluctuation in the voltage of the input
power supply is too large.

A phase loss occurred in the input power
supply.

The capacity of the power supply is too small.

The wiring is too long.

The phase imbalance is too large.

Investigate and correct the cause and reset the fault.
Refer to Diagnosing and Resetting Faults on page 119.

Dlgltgils(r))?ae;ator Fault Name Details
_ Input Short-circuit/ N .
i
o f SC Main Transistor Failure Short circuit or ground fault is detected.
Cause Possible Solution
IGBT fault » Check the wiring to the drive.

IGBT short circuit detection circuit fault.

* Turn the power supply off and then on again to check operation.
If the problem continues, contact your Yaskawa representative or nearest Yaskawa sales office.

Digital Operator

Display Fault Name

Details

SrC Phase Order Fault

r
o

(M)

The phase order detection direction for the input power supply changed after the power supply
was turned on.

Cause

Possible Solution

The power supply phase order changed during
operation.

A momentary power loss occurred.

An input power supply wiring terminal is loose.

The fluctuation in the voltage of the input
power supply is too large.

Investigate and correct the cause and reset the fault.
Refer to Diagnosing and Resetting Faults on page 119.

Digital Operator

Undervoltage

Display Fault Name Details
The following condition occurred in the converter when a Run Command was not being input.
S The main circuit DC voltage became equal to or lower than the set value of L2-05 (Undervoltage
Main Circuit .
Uu i Uvl Detection Level).

200 V Class: Approximately 190 V
400 V Class: Approximately 380 V

Cause

Possible Solution

A phase loss occurred in the input power
supply.

Check the wiring of the main circuit power supply for broken wires and wiring mistakes.
Correct the wiring.

An input power supply wiring terminal is loose.

Check the terminals for looseness.
Tighten the terminals to the tightening torque that is given in this manual. (See page 59.)

Fluctuation occurred in the power supply
voltage.

Check the voltage.

* Correct the voltage so that it is within the range given in the power supply specifications of the
converter.

« If there is no problem with the main circuit power supply, check the magnetic contactor in the
main circuit for faults.

A power loss occurred.

Improve the power supply.
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The main circuit capacitor circuit in the
converter has deteriorated.

Check the maintenance period for the capacitor in U4-05 (Capacitor Maintenance).
If the value of U4-05 has exceeded 90%, replace the board or the converter. For information on
board replacement, consult with your Yaskawa representative or the nearest Yaskawa sales office.

The operation of the relay or contactor in the
inrush current protection circuit in the converter
failed.

Cycle the power supply and see if the fault occurs again.

« If the fault occurs repeatedly, replace the board or the converter. For information on board
replacement, consult with your Yaskawa representative or the nearest Yaskawa sales office.
Check the maintenance period for the inrush prevention relay in U4-06 (Soft Charge Bypass
Relay Maintenance).

« If'the value of U4-06 has exceeded 90%, replace the board or the converter. For information on
board replacement, consult with your Yaskawa representative or the nearest Yaskawa sales
office.

A fault occurred in the power supply device.

Check the wiring of the power supply device.
Correct the wiring.

A fault occurred in the power supply.

A fault occurred in the power supply.

A fault occurred in power supply voltage
detection.

Check the wiring.
Correct the wiring.

Digital Operator ;
Display Fault Name Details
- Control P Suppl. . .
ol Uv2 ontro Fower SUppLy Voltage is too low for the control converter input power.
Voltage Fault

Cause

Possible Solution

Internal circuitry is damaged.

* Cycle power to the converter. Check if the fault reoccurs.
« If the problem continues, replace either the control board or the entire converter. For
instructions on replacing the control board, contact Yaskawa or a Yaskawa representative.

D'g'tgils%fae;ator Fault Name Details
Undervoltage 3

03 Uv3 (Soft-Charge Bypass | The soft-charge bypass circuit failed.
Circuit Fault)

Cause

Possible Solution

The relay or contactor on the soft-charge
bypass circuit is damaged.

* Cycle power to the converter and see if the fault reoccurs.

« If the problem continues, replace either the control board or the entire converter. For
instructions on replacing the control board, contact Yaskawa or a Yaskawa representative.

* Check monitor U4-06 for the performance life of the soft-charge bypass.

* Replace either the control board or the entire converter if U4-06 exceeds 90%. For instructions
on replacing the control board, contact Yaskawa or a Yaskawa representative.

Digital Operator

Display Fault Name Details
oY < Uv4 G?}ii?;’;ggzrd Voltage drop in the gate drive board circuit

Cause

Possible Solution

Not enough power is being supplied to the gate
drive board.

* Cycle power to the converter and see if the fault reoccurs. Refer to Diagnosing and Resetting
Faults on page 119 for details.

« If the problem continues, replace either the gate drive board or the entire converter. For
instructions on replacing the gate drive board, contact Yaskawa or a Yaskawa representative.

Digital Operator

Display Fault Name

Details

- C

urt vrE Resonance Detection

A filter resonance fault was detected or there is a harmonic component on the power supply side.

Cause

Possible Solution

The power supply was turned off during
operation.

Stop the operation of the converter and turn off the power supply.

There is noise on the power supply line.

Investigate the source of the noise and implement countermeasures.

A phase was lost for an input terminal during
operation.

Check the wiring of the power supply system and remove the cause of the phase loss.

<1> If the fault occurs when starting the converter, CPF00 or CPF20 is displayed. If it occurs during operation, CPFO1 or CPF21 is displayed.

<2> Detected in model 4A0630.
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5.4 Alarm Detection

5.4 Alarm Detection

¢ Alarm Codes, Causes, and Possible Solutions

Alarms are converter protection functions that do not necessarily cause the converter to stop. After removing the cause of
an alarm, the converter will return to the same status is was before the alarm occurred.

When an alarm has been triggered, the ALM light on the digital operator display blinks and the alarm code display
flashes. If a multi-function output is set for an alarm (H2-OOO = 10), that output terminal will be triggered.

Note:

reached, triggering alarms LT-1 through LT-4 (triggered only if H2-O0O = 2F).
Table 5.7 Alarm Codes, Causes, and Possible Solutions

If a multi-function output is set to close when an alarm occurs (H2-OO = 10), it will also close when maintenance periods are

I Alarm
Dlgltgilsoi)aerator Minor Fault Name Detail Output
play (H2-O00=10)
Communication Option
Station Number Setting
RE- AEr Error (CC-Link, Option card node address is outside of the acceptable setting range. YES
CANopen,
MECHATROLINK)
Cause Possible Solutions
Stat.lon number is set outside the possible Set the station number of the option card correctly.
setting range.
I Alarm
Dlgltgilsoi)aerator Minor Fault Name Detail Output
play (H2-O00=10)
The input power supply voltage became equal to or higher than the Input Power
a Aov Power Supply Supply Overvoltage Detection Level. YES
nou Overvoltage 200 V Class: Approximately 277 Vac
400 V Class: Approximately 554 Vac
Cause Possible Solutions
The input power supply voltage is too high. Reduce the voltage to within the range in the power supply specifications.
I Alarm
Dlgltgilsoi)aerator Minor Fault Name Detail Output
play (H2-O00=10)
The input power supply voltage became equal to or lower than the Input Power
o AUv Power Supply Supply Undervoltage Detection Level. YES
oy Undervoltage 200 V Class: Approximately 150 Vac
400 V Class: Approximately 300 Vac

Cause

Possible Solutions

The power supply voltage is low.

Increase the power supply voltage.

A phase loss occurred in the input power
supply.

Check the input power supply for phase loss or an imbalance in the interphase voltages.

Investigate and correct the cause and reset the fault.

Voltage detection failed.

Correctly wire r1/¢11, < 1/421, and t1/431.

A Alarm
DlgltlgliISOFaerator Minor Fault Name Detail Output
play (H2-00=10)
L5 bb Baseblock converter output interrupted as indicated by an external baseblock signal. N.A.
Cause Possible Solutions
External baseblock signal was entered via one . . .
of the multi-function input terminals (S1 to S8). Check external sequence and baseblock signal input timing.
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. Alarm
DlgltS:SO?:rator Minor Fault Name Detail Output
play (H2-00=10)
_ Option Communication |« The connection was lost after initial communication was established.
L5 bUS . . YES
Error * Assign a Run command frequency reference to the option.

Cause

Possible Solutions

Connection is broken or master controller
stopped communicating.

* Check for faulty wiring.
* Correct the wiring.
 Check for disconnected cables and short circuits. Repair as needed.

Option is damaged.

If there are no problems with the wiring and the fault continues to occur, replace the option.

The option is not properly connected to the
converter.

* The connector pins on the option are not properly lined up with the connector pins on the
converter.
* Reinstall the option.

A data error occurred due to noise.

» Check options available to minimize the effects of noise.

« Take steps to counteract noise in the control circuit wiring, main circuit lines and ground
wiring.

* Try to reduce noise on the controller side.

« Use surge absorbers on magnetic contactors or other equipment causing the disturbance.

» Use recommended cables or some other type of shielded line. Ground the shield to the
controller side or on the input power side.

* Separate the wiring for communication devices from the converter input power lines. Install an
EMC noise filter to the converter input power.

i Alarm
D|g|t51:SO||:>aerator Minor Fault Name Detail Output
play (H2-O0=10)
o Serial C icati
LHLL CALL ?la OMMUMEAton | - ymunication has not yet been established. YES
ransmission Error

Cause

Possible Solutions

Communications wiring is faulty, there is a
short circuit, or something is not connected

properly.

* Check for wiring errors.
* Correct the wiring.
* Check for disconnected cables and short circuits. Repair as needed.

Programming error on the master side.

Check communications at start-up and correct programming errors.

Communications circuitry is damaged.

* Perform a self-diagnostics check.
« If the problem continues, replace either the control board or the entire converter. For
instructions on replacing the control board, contact Yaskawa or your nearest sales representative.

Termination resistor setting is incorrect.

Install a termination resistor at both ends of a communication line. Set the internal termination
resistor switch correctly on slave converters. Place DIP switch S2 to the ON position.

. Alarm
D|g|t51:SO||:>aerator Minor Fault Name Detail Output
play (H2-00=10)
_ MEMOBUS/Modb .
LE CE L ocbus Control data was not received correctly for two seconds. YES
Communication Error
Cause Possible Solutions

A data error occurred due to noise.

 Check options available to minimize the effects of noise.

« Take steps to counteract noise in the control circuit wiring, main circuit lines, and ground
wiring.

* Reduce noise on the controller side.

« Use surge absorbers for the magnetic contactors or other components that may be causing the
disturbance.

 Use only recommended shielded line. Ground the shield on the controller side or on the
converter input power side.

* Separate all wiring for communication devices from converter input power lines. Install an
EMC noise filter to the converter input power supply.

Communication protocol is incompatible.

* Check the H5 parameter settings and the protocol setting in the controller.
* Ensure settings are compatible.

The CE detection time (H5-09) is set shorter
than the time required for a communication
cycle to take place.

* Check the PLC.
» Change the software settings in the PLC.
* Set a longer CE detection time using parameter H5-09.

Incompatible PLC software settings or there is
a hardware problem.

¢ Check the PLC.
* Remove the cause of the error on the controller side.

Communications cable is disconnected or
damaged.

 Check the connector to make sure the cable has a signal.
 Replace the communications cable.
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I Alarm
Dlgltgilsoi)aerator Minor Fault Name Detail Output
play (H2-00=10)
- CoF Current Offset Fault A fault occurred in adjustment of the automatic current offset when the power YES
supply was turned on.
Cause Possible Solutions

A fault occurred in the current detection circuit.

Cycle the power supply and check operation.
« If the fault occurs again, replace the board or converter. For information on board replacement,
consult with your Yaskawa representative or the nearest Yaskawa sales office.

iai Alarm
DlgltgiISOFaerator Minor Fault Name Detail Output
play (H2-00=10)
Cr5r CrST Cannot Reset A fault reset command was entered while the Run command was still present. YES

Cause

Possible Solutions

Fault reset was being executed when a Run
command was entered.

* Ensure that a Run command cannot be entered from the external terminals or option during
fault reset.
* Turn off the Run command.

Digit[a;ilsOf)erator Minor Fault Name Detail gllli:;rl:lt
play (H2-00=10)
MECHATROLINK
ryr CyC  |Communications Cycle | The MECHATROLINK option card is not set correctly. YES
Setting Error
Cause Possible Solutions
The communications cyple of th§ Correct the setting.
MECHATROLINK option card is out of range.
Digitgilsoi)erator Minor Fault Name Detail &Iﬁmt
play (H2-00=10)
£g E5 Wl\:tl;:lfé:l)g];}i{r(r?;lgrir A Watchdog Timer Error was detected. YES
Cause Possible Solutions

There is no continuity in the watchdog timer in
the data that is sent by the host controller.

Execute the DISCONNECT or ALM_CLR command, and then move to phase 3 again with the
CONNECT or SYNC_SET command.

- Alarm
D'g'gils%f:;ator Minor Fault Name Detail Output
(H2-O0O=10)
EED EF0 Option (lf:e;rdltExtemal An external fault condition is present. YES
u
Cause Possible Solutions
An external fault was received from the PLC
with F6-03 set to 3, which allows the converter |* Remove the cause of the external fault.
to continue running after an external fault » Remove the external fault input from the PLC.
occurs.
There is a problem with the PLC program. Check the PLC program and correct problems.
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5.4 Alarm Detection

At Alarm
DlgltS:SO?:rator Minor Fault Name Detail Output
play (H2-00=10)
- External Fault
EF EF1 (Inpzte"fr::l:mir?; s1) External fault at multi-function input terminal S1.
. External fault
EF2 EF2 . xierma . o External fault at multi-function input terminal S2.
(input terminal S2)
_ External fault . L .
EF3 EF3 . . External fault at multi-function input terminal S3.
(input terminal S3)
_ External fault . . .
EFYH EF4 . . External fault at multi-function input terminal S4.
(input terminal S4)
External fault YES
EFS EF5 | oxtermnal fau External fault at multi-function input terminal S5.
(input terminal S5)
- External fault . Lo .
EFG EF6 . . External fault at multi-function input terminal S6.
(input terminal S6)
- External fault . _ .
EFT EF7 . . External fault at multi-function input terminal S7.
(input terminal S7)
- External fault
EFR EF8 . xiema . o External fault at multi-function input terminal S8.
(input terminal S8)

Cause

Possible Solutions

An external device has tripped an alarm
function.

Remove the cause of the external fault and reset the multi-function input value.
Refer to Stopping the Converter for Faults in Peripheral Devices on page 89 for details.

Wiring is incorrect.

 Ensure the signal lines have been connected properly to the terminals assigned for external fault
detection (H1-OO = 24 to 27, 2C to 2F).

* Reconnect the signal line. Refer to Stopping the Converter for Faults in Peripheral Devices on
page 89 for details.

Multi-function contact inputs are set
incorrectly.

* Check if the unused terminals have been set for H1-OOO = 24 to 27, 2C to 2F (External Fault).
» Change the terminal settings. Refer to Stopping the Converter for Faults in Peripheral Devices
on page 89 for details.

- Alarm
D|g|t3:solloaerator Minor Fault Name Detail Output
play (H2-O0O=10)
co Fan Converter Internal The internal circulation fan in the converter is faulty. YES
man Circulation Fan Fault ’

Cause

Possible Solutions

An internal circulation fan is faulty (2A0130 or
4A0130 to 4A0370).

Cycle the power supply and see if the fault occurs again.

Check the operation of the internal circulation fans.

Check U4-03 (Cooling Fan Operation Time) and U4-04 (Cooling Fan Maintenance Display).

« If the life of the internal circulation fans has expired or if a fan is faulty, perform fan
replacement according to instructions in this manual.

An internal circulation fan or MC power supply
is faulty (2A0130 or 4A0130 to 4A0370).

Cycle the power supply and see if the fault occurs again.
* If the fault occurs repeatedly, replace the board or the converter. For information on board
replacement, consult with your Yaskawa representative or the nearest Yaskawa sales office.

A Alarm
D|g|t[as|:so;|)aerator Minor Fault Name Detail Output
play (H2-010=10)
_ Power Supply . .
Fdu Fdv Frequency Fault The input power supply frequency exceeded the allowable frequency fluctuation. YES

Cause

Possible Solutions

A momentary power loss occurred.

An input power supply wiring terminal is loose.

The fluctuation in the voltage of the input
power supply is too large.

Investigate and correct the cause and reset the fault.
Refer to Diagnosing and Resetting Faults on page 119.

The AC power supply fuse is open.

* A transistor inside the converter was destroyed.
* The input wiring or drive output has ground faulted or short circuited.
Contact your Yaskawa representative or the nearest Yaskawa sales office.

The phase rotation direction has changed in the
input power supply.

Correct the wiring.

The detected power supply frequency exceeded
the allowable value.

Improve the power supply.

112

YASKAWA ELECTRIC SIEP C710656 06C YASKAWA Power Regenerative Converter - D1000 Technical Manual



5.4 Alarm Detection

. Alarm
D|gltgilsoi)aerator Minor Fault Name Detail Output
play (H2-O0O=10)
e HCA Current Alarm CCli)rr:;/Sger current exceeded overcurrent warning level (150% of the rated YES

Cause

Possible Solutions

Load is too heavy.

Reduce the load for applications with repetitive operations (i.e., stops and starts), or replace the
converter.

- Alarm
DlgltgiISOF:rator Minor Fault Name Detail Output
play (H2-00=10)
The cooling fan has reached its expected maintenance period and may need to be
CE IT1 Cooling Fan replaced. YES
R i Maintenance Time | Note: An alarm output (H2-OJO = 10) will only be triggered if both (H2-0O0 =
2F and H2-O0O = 10) are set.
Cause Possible Solutions
- o :
The cooling fan has rea.ched 90% of its Replace the cooling fan and set 04-03 to 0 to reset the Maintenance Monitor.
expected performance life.
- Alarm
DlgltgiISOF:rator Minor Fault Name Detail Output
play (H2-00=10)
. . The main circuit and control circuit capacitors are nearing the end of their
R Capacitor Maintenance .
- LT-2 Time expected performance life. YES
Note: An alarm output (H2-OO = 10) will only be triggered if H2-0O0O = 2F.
Cause Possible Solutions

performance lives.

The main circuit and control circuit capacitors
have reached 90% of their expected

Replace either the control board or the entire converter. For instructions on replacing the control
board, contact Yaskawa or your nearest sales representative.

- Alarm
DlgltgiISOFaerator Minor Fault Name Detail Output
play (H2-00=10)
Soft Ch: B
3 LT3 R(::la l\?lzgiliteli,;f: The DC bus soft charge relay is nearing the end of its expected performance life. YES
s Y Time Note: An alarm output (H2-OO = 10) will only be triggered if H2-O1O = 2F.
Cause Possible Solutions

The DC bus soft charge relay has reached 90%
of expected performance life.

Replace either the control board or the entire converter. For instructions on replacing the control
board, contact Yaskawa or your nearest sales representative.

- Alarm
DlgltlgliISOFaerator Minor Fault Name Detail Output
play (H2-00=10)
The temperature of the heatsink exceeded the overheat pre-alarm level set to
aH oH Heatsink Overheat | L8-02 (90-100°C). Default value for L8-02 is determined by 02-04 (drive model YES
selection).

Cause

Possible Solutions

Surrounding temperature is too high

* Check the surrounding temperature.

* Improve the air circulation within the enclosure panel.

* Install a fan or air conditioner to cool surrounding area.

» Remove anything near converter that may cause extra heat.

Airflow around the converter is restricted.

 Provide proper installation space around the converter as indicated in the manual. Refer to
Installation Orientation and Spacing on page 29 for details.

+ Allow for the proper space and ensure that there is sufficient circulation around the control
panel.

* Check for dust or other foreign materials clogging the cooling fan.
* Clear debris caught in the fan that restricts air circulation.

The ambient temperature is too high.

Check the ambient temperature.

« Improve ventilation in the control panel.

* Install a cooling device (e.g., a cooling fan or air conditioner) and lower the ambient
temperature.

* If there are heat-generating objects nearby, remove them.

The load is too large.

Measure the output current.
Lower the load.

Internal cooling fan has stopped.

* Replace the cooling fan. Refer to page 129 for details.

 After replacing the converter, set parameter 04-03 to 0 to reset the cooling fan operation time.
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5.4 Alarm Detection

. Alarm
Digital Operator Minor Fault Name Detail Output
Display —
(H2-O0O=10)
ol 2 olL2 Converter Overload | The thermal sensor of the converter triggered the converter overload protection. YES
Cause Possible Solutions
Load is too heavy. Reduce the load.
The converter does not operate. Start converter operation first, and then start converter operation.
. Alarm
Digital Operator Minor Fault Name Detail Output
Display =
(H2-O0O=10)
The DC bus voltage exceeded the trip point.
ou ov DC Bus Overvoltage | * 200 V Class: Approximately 410 V YES
* 400 V Class: Approximately 820 V
Cause Possible Solutions

Electrical noise interference causes the
converter to operate incorrectly.

* Review possible solutions for handling noise interference.

» Review section on handling noise interference and check control circuit lines, main circuit lines
and ground wiring.

« If the magnetic contactor is identified as a source of noise, install a surge protector to the MC
coil.

Set number of fault restarts (L5-01) to a value other than 0.

converter is stopped.

There was a regenerative load while the

Operate the converter.

The power supply voltage is too high.

Lower the voltage so that it is within the power supply specifications of the converter.

is stopped.

There is a regenerative load while the converter

Operate the converter.

The wiring of the power supply voltage

detection circuits (r1/011, «1/621,t1/¢31) and
the wiring of the main circuit terminals (R/L1,
S/L2, and T/L3) is not correct.

Check the wiring.
Correct the wiring.

Digital Operator Minor Fault Name Detail glljat‘;Tt
Display (H2-00=10)
The input power supply voltage became equal to or lower than the Input Power
Supply Undervoltage Detection Level.
Power Supply 200 V Class: Approximately 150 Vac
fy=Er PAUvV Undervoltage 400 V Class: Approximately 300 Vac YES
Pre-Alarm The converter enters the baseblock state during pre-alarm. When the input supply
voltage is restored during the pre-alarm, the converter will release the base block
and continue to operate.

Cause

Possible Solutions

The power supply voltage is low.

Increase the power supply voltage.

A phase loss occurred in the input power

Check the input power supply for phase loss or an imbalance in the interphase voltages.

supply. Investigate and correct the cause and reset the fault.
Voltage detection failed. Check r1/£11, 41/021, t1/£31 to see if they are wired correctly.
. Alarm
DlgltS:SO?:rator Minor Fault Name Detail Output
play (H2-00=10)
R Input Phase Loss Abnormal oscillation continued in the input power supply voltage. (Detected
PE3 PF3 . YES
Detection when L8-69 =1.)

Cause

Possible Solutions

The fluctuation in the voltage of the input
power supply is too large.

supply.

A phase loss occurred in the input power

The interphase voltage balance is bad.

Investigate the cause and implement countermeasures.
Refer to Diagnosing and Resetting Faults on page 119 for details.
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I Alarm
Digital Operator | v Fault Name Detail Output
Display =
(H2-O0O=10)
St SE Mgﬁ?ﬁgjﬁ“ﬁ:ﬂ?us A MEMOBUS/Modbus communications test was performed during operation. YES
Cause Possible Solutions

A fault occurred during MEMOBUS/Modbus
Communications Test Mode.

Always stop the operation of the converter before you perform MEMOBUS/Modbus
communications tests.

DigitgiISOFerator Minor Fault Name Detail SL?;Tt
play (H2-00=10)
cor SrC Phase Order Fault The phase order detection direction for the input power supply changed after the YES
power supply was turned on.
Cause Possible Solutions
A momentary power loss occurred.
An input power supply wiring terminal is loose.| Investigate and correct the cause and reset the fault.
The fluctuation in the voltage of the input Refer to Diagnosing and Resetting Faults on page 119 for details.
power supply is too large.
Digitgilsoi)erator Minor Fault Name Detail étlf’:;)r:t
play (H2-00=10)
One of the following conditions was true when the converter was stopped and a
Run command was entered:
* D It r low the level ified in L2-05.
tu uv Undervoltage . Cgnt);::st(:/rotoasgjpir(::[s)geir(lirﬁzhozlrreentei\rllethsep z(c)nvee(li’ter waso(fpened. YES
» Low voltage in the control converter input power. This alarm outputs only if
L2-01 is not 0 and DC bus voltage is under L2-05.

Cause

Possible Solutions

Phase loss in the converter input power.

Check for wiring errors in the main circuit input power. Correct the wiring.

Loose wiring in the converter input power
terminals.

* Ensure the terminals have been properly tightened.
 Apply the tightening torque to the terminals as specified. Refer to Wire Gauges and Tightening
Torque on page 59.

There is a problem with the converter input
power voltage.

* Check the voltage.
» Lower the voltage of the converter input power so that it is within the limits listed in the
specifications.

A power loss occurred.

Improve the power supply.

Internal circuitry is worn.

 Check the maintenance time for the capacitors (U4-05).
* Replace either the control board or the entire converter if U4-05 exceeds 90%. For instructions
on replacing the control board, contact Yaskawa or your nearest sales representative.

The converter input power transformer is too
small and voltage drops when the power is
switched on.

* Check for an alarm when the magnetic contactor, line breaker, and leakage breaker are closed.
* Check the capacity of the converter input power transformer.

Air inside the converter is too hot.

Check the temperature inside the converter.

The CHARGE light is broken or disconnected.

Replace either the control board or the entire converter. For instructions on replacing the control
board, contact Yaskawa or your nearest sales representative.

- Alarm

DlgltlgliISOFaerator Minor Fault Name Detail Output
play (H2-O00=10)

- wiE Resonance Detection A filter resonance fault was detected or there is a harmonic component on the YES
power supply side.
Cause Possible Solutions
There is noise on the power supply line. Investigate the source of the noise and implement countermeasures.
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5.5 Operator Programming Errors

4 Operator Programming Error Codes, Causes, and Possible Solutions

An Operator Programming Error (0PE) occurs when a contradictory parameter is set or an individual parameter is set to

an inappropriate value.

The converter will not operate until the parameter or parameters causing the problem are set correctly. An oPE, however,

does not trigger an alarm or fault output.

If an oPE occurs, investigate the cause and refer to Table 5.8 for the appropriate

action. When an oPE appears on the operator display, press the ENTER button to view U1-18 and see which parameter is

causing the oPE.

Table 5.8 oPE Codes, Causes, and Possible Solutions

Digital Operator

Display Error Name

Detail

Err EEPROM Write Error

A verification mismatch occurred when writing data to the EEPROM.

Cause

Possible Solutions

The data was corrupted by noise when writing
data to the EEPROM.

* Press .

* Set the parameters again.
* Cycle the power supply. Refer to Diagnosing and Resetting Faults on page 119 for details.

EEPROM Hardware Failure

Replace the board or converter. For information on board replacement, consult with your
Yaskawa representative or the nearest Yaskawa sales office.

Digital Operator

Display Error Name Detail
R Converter Capacity .
ofEld oPE0]1 Setting Fault Converter capacity and the value set to 02-04 do not match.

Cause

Possible Solutions

The drive model selection (02-04) and the
actual capacity of the converter are not the
same.

Correct the value set to 02-04.

Digital Operator

Display Error Name Detail
R, Parameter Range .
alPEl? oPE(2 Setting Error Use U1-18 to find parameters set outside the range.

Cause

Possible Solutions

Parameters were set outside the possible setting
range.

Set parameters to the proper values.

Note: When multiple errors occur simultaneously, other errors are given precedence over oPE02.

Digital Operator

Display Error Name Detail
RS Multi-Function Input . L . . . .
aoPELS oPEO03 usellecli?ocnl%r;r;pu A contradictory setting is assigned to multi-function contact inputs H1-01 to H1-08.

Cause

Possible Solutions

The same function is assigned to two
multi-function inputs. Excludes “Not used” and
“External Fault.”

* Ensure all multi-function inputs are assigned to different functions.
* Re-enter the multi-function settings to ensure this does not occur.

Digital Operator

Display Error Name Detail
R Terminal Board . .
aftiY oPE04 srmind’ Boar The converter or the removable terminal block with parameter backup was replaced.
Mismatch Error

Cause

Possible Solutions

The converter was replaced (but the removable
terminal block with parameter backup was not
replaced).

The removable terminal block with parameter
backup was replaced.

Set A1-03 to 5550 to load the parameter settings stored in the terminal board to the converter.
Initialize parameters after converter replacement by setting A1-03 to 2220.
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Digital Operator

Display Error Name Detail
. Run Command .
ofEdS oPE05 . The settings for the Run Command or Bus Voltage Command are not correct.
Selection Error

Cause

Possible Solutions

The Run command is assigned to an option card
(b1-18 = 3) and an input option card is not
connected to the converter.

The Run command is assigned to an option card
(b1-02 = 3) and an input option card is not
connected to the converter.

Reconnect the input option card to the converter.

Digital Operator

Display Error Name Detail
PR Multi-Function Anal
aF it oPE07 hl:p:n Suer;(e:clt(i):n lqurar(;)rg A contradictory setting is assigned to multi-function analog inputs H3-02, H3-10, or H3-06.

Cause

Possible Solutions

At least two of these parameters have the same
setting: H3-02, H3-10, or H3-06.

Change the settings to H3-02, H3-10, and H3-06 so that functions no longer conflict.
Note: Both 1F (Through mode) and F (Through mode) can be set to H3-02, H3-10, or H3-06
simultaneously.

Digital Operator

Display Error Name

Detail

Incorrect Input Voltage
Adjustment

_ o
o

I
L

=
[N

oPE30

The input voltage offset adjustment has not been performed.

Cause

Possible Solutions

* The setting of 02-04 (Drive Model Selection)
changed.
* ERPROM failed for the input voltage offset.

For information on clearing the fault, consult with your Yaskawa representative or the nearest
Yaskawa sales office.
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5.6 Copy Function Related Displays

5.6 Copy Function Related Displays

& Tasks, Errors, and Troubleshooting

The table below lists the messages and errors that may appear when using the Copy function. When executing the tasks
offered by the Copy function, the operator will indicate the task being performed. When an error occurs, a code appears
on the operator to indicate the error. Note that errors related to the Copy function do not trigger a multifunction output
terminal that has been set up to close when a fault or alarm occurs. To clear an error, simply press any key on the operator
and the error display will disappear.

Table 5.9 lists the corrective action that can be taken when an error occurs.

Note: 1. Whenever using the copy function, the converter should be fully stopped.
2. The converter will not accept a Run command while the Copy function is being executed.
3. Parameters can only be saved to a converter when the voltage class, capacity, control mode, and software version match.

Table 5.9 Copy Function Task and Error Displays

Digital Operator Display Error Name
T CoPy Writing Parameter Settings (flashing)
fPyt CPyE Error Writing Data
[5ErF CSEr Copy Unit Error
gFPs dFPS Model Mismatch
Fnd End Task Complete
FE- iFEr Communication Error
AdEr ndAT Model, Voltage Class, Capacity Mismatch
rofr rdEr Error Reading Data
rERd rEAd Reading Parameter Settings (flashing)
uREF vAEr Voltage Class, Capacity Mismatch
uFYE vFyE Parameter settings in the converter and those saved to the copy function are not the same
urFY vrFy Comparing Parameter Settings (flashing)
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5.7 Diagnosing and Resetting Faults

When a fault occurs and the converter stops, follow the instructions below to remove whatever conditions triggered the
fault, then restart the converter.

¢ Fault Reset Methods

When a fault occurs, the cause of the fault must be removed and the converter must be restarted. The table below lists the
different ways to restart the converter.

After the Fault Occurs Procedure

-MODE - DRV

oC
Overcurrent

Fix the cause of the fault, restart the | Press % on the digital operator when the

converter, and reset the fault error code is displayed.

Close then open the fault signal digital input via
terminal S4. S4 is set for “Fault Reset” as
default (H1-04 = 14).

Resetting via Fault Reset Digital
Input S4

Turn off the main power supply if the above methods do not reset the fault. Reapply
power after the digital operator display has turned off.

Note: If the Run command is present, the converter will disregard any attempts to reset the fault. Remove the Run command before
attempting to clear a fault situation.
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Periodic Inspection & Maintenance

6.1
6.2
6.3
6.4
6.5

This chapter describes the periodic inspection and maintenance of the converter to ensure that
it receives the proper care to maintain overall performance.

SECTION SAFETY ...t i i sttt sttt s a i a e aa s 122
INSPECTION. .. ... i i s ittt et it i s e a i aas 124
PERIODIC MAINTENANCE . . ... ... i e e e 126
COOLING FANS. . ... i i i sttt it s e aans 128
CONVERTERREPLACEMENT . ... ...t e e s 146
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6.1 Section Safety

6.1 Section Safety

A\ WARNING

Electrical Shock Hazard

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

Before servicing, disconnect all power to the equipment. The internal capacitor remains charged even after the power
supply is turned off. The charge indicator LED will extinguish when the DC bus voltage is below 50 Vdc. To prevent
electric shock, wait for at least the time specified on the warning label; after all indicators are OFF, measure for unsafe
voltages to confirm the converter is safe prior to servicing.

Do not operate equipment with covers removed.

Failure to comply could result in death or serious injury.

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

Do not remove covers or touch circuit boards while the power is on.

Failure to comply could result in death or serious injury.

Do not allow unqualified personnel to perform work on the converter.

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 this equipment.

Do not perform work on the converter 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 converter.

Do not touch any terminals before the capacitors have fully discharged.

Failure to comply could result in death or serious injury.

Before servicing, disconnect all power to the equipment. The internal capacitor remains charged even after the power
supply is turned off. The charge indicator LED will extinguish when the DC bus voltage is below 50 Vdc. To prevent
electric shock, wait for at least the time specified on the warning label; after all indicators are OFF, measure the voltage
level to confirm it has reached a safe level.

Fire Hazard

Tighten all terminal screws to the specified tightening torque.
Loose electrical connections could result in death or serious injury by fire due to overheating of electrical connections.

Do not use an improper voltage source.
Failure to comply could result in death or serious injury by fire.
Verify that the rated voltage of the converter matches the voltage of the incoming power supply before applying power.

Do not use improper combustible materials.
Failure to comply could result in death or serious injury by fire.
Attach the converter to metal or other noncombustible material.
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NOTICE

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

Failure to comply may result in ESD damage to the converter circuitry.
Follow cooling fan replacement instructions. The cooling fan cannot operate properly when it is installed
incorrectly and could seriously damage the converter.

Follow the instructions in this manual to replace the cooling fan, making sure that the label is on top before inserting
the cooling fan into the converter. To ensure maximum useful product life, replace all cooling fans when performing
maintenance.

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 shield ground terminal E (G) of the converter.

Do not modify the converter circuitry.

Failure to comply could result in damage to the converter 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 converter and connecting any

other devices.

Failure to comply could result in damage to the converter.

Frequently switching the converter power supply on and off can damage the converter.

To get the full performance life out of the electrolytic capacitors and circuit relays, refrain from switching the converter
power supply off and on more than once every 30 minutes.

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.
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6.2 Inspection

6.2 Inspection

Power electronics have limited life and may exhibit changes in characteristics or performance deterioration after years of
use under normal conditions. To help avoid such problems, it is important to perform preventive maintenance and
periodic inspection on the converter.

Converters contain a variety of power electronics such as power transistors, semiconductors, capacitors, resistors, fans,
and relays. The electronics in the converter serve a critical role in maintaining proper motor control.

Follow the inspection lists provided in this chapter as a part of a regular maintenance program.

Note: The converter will require more frequent inspection if it is placed in harsh environments, such as:
* High ambient temperatures
* Frequent starting and stopping
* Fluctuations in the AC supply or load
* Excessive vibrations or shock loading
* Dust, metal dust, salt, sulfuric acid, chlorine atmospheres
* Poor storage conditions

Perform the first equipment inspection one to two years after installation.

¢ Recommended Daily Inspection

Table 6.1 outlines the recommended daily inspection for the Yaskawa converter. Check the following items on a daily
basis to avoid premature deterioration in performance or product failure. Copy this checklist and mark the “Checked”

column after each inspection.
NOTICE: Check the operation of the cooling fan only during inspections.

Table 6.1 General Recommended Daily Inspection Checklist

Inspection Category Inspection Points Corrective Action Checked
Check for the following:

« Excessive load.

* Dirty heatsink.

* Tighten all loose screws.

Inspect for abnormal heat generated from the
converter and visible discoloration.

Cooling * Ambient temperature.
Check for the following:
Inspect converter cooling fan and circulation fan | ¢ Clogged or dirty fan.
operation * Correct Fan operation parameter setting. Refer to o:

Operator-Related Settings on page 178 for details.

Verify the converter environment complies with
Environment the specifications listed in Installation
Environment on page 29.

Eliminate the source of contaminants or correct poor
environment.

« Correct the voltage or power supply to within

Check main power supply and control voltages. nameplate specifications.
* Verify all main circuit phases.

Power Supply
Voltage

¢ Recommended Periodic Inspection

Table 6.2 outlines the recommended periodic inspections for Yaskawa converter installations. Although periodic
inspections should generally be performed once a year, the converter may require more frequent inspection in harsh
environments or with rigorous use. Operating and environmental conditions, along with experience in each application,
will determine the actual inspection frequency for each installation. Periodic inspection will help to avoid premature
deterioration in performance or product failure. Copy this checklist and mark the “Checked” column after each

inspection.
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B Periodic Inspection

DANGER! Electrical Shock Hazard. Do not inspect, connect, or disconnect any wiring while the power is on. Failure to comply can
result in serious personal injury. Before servicing, disconnect all power to the equipment. The internal capacitor remains charged even
after the power supply is turned off. The charge indicator LED will extinguish when the DC bus voltage is below 50 Vdc. To prevent
electric shock, wait for at least the time specified on the warning label; after all indicators are OFF, measure for unsafe voltages to
confirm the converter is safe prior to servicing.

NOTICE: Check the operation of the cooling fan only during inspections.

Table 6.2 Periodic Inspection Checklist

Inspection Area Inspection Points | Corrective Action Checked
Main Circuit Periodic Inspection
* Inspect equipment for discoloration from » Replace damaged components as required.
overheating or deterioration. » The converter has few serviceable parts and may
* Inspect for damaged or deformed parts. require complete converter replacement.
General * Inspect enclosure door seal if used. '
. . . . » Use a vacuum cleaner to remove dust and dirt, but do
Inspect for dirt, foreign particles, or dust collection on . . .
components. not allow it to come into contact with product
components.
* Replace components if cleaning is not possible.
* Inspect wiring and connections for discoloration,
Conductors d heat st Repai lace d d wiri
and Wiring amage, or heat stress. o epair or replace damaged wiring.
* Inspect wire insulation and shielding for wear.
Terminals Inspect .terminals for stripped, damaged, or loose Tigh‘.[en loose screws and replace damaged screws or
connections. terminals.
* Inspect contactors and relays for excessive noise * Check coil voltage for overvoltage or undervoltage
Relays and during operation. conditions.
Contactors * Inspect coils for signs of overheating such as melted | * Replace damaged removable relays, contactors, or
or cracked insulation. circuit board.

. * Inspect for leaking, discoloration, or cracks. . .
Electrc-)lytu: « Check if the cap has come off. for any swelling. or if The converter has few serviceable parts and may require
Capacitor . p ’ Y & complete converter replacement.

the sides have burst open.
R’Igevi,rlGBT Inspect for dust or other foreign material collected on | Use a vacuum cleaner to remove dust and dirt, but do not
Transistor) the surface. allow it to come into contact with product components.
Control Circuit Periodic Inspection
* Inspect terminals for stripped, damaged, or loose « Tighten loose screws and replace damaged screws or
General connections. . termina}s. . o
» Make sure all terminals have been properly * If terminals are integral to a circuit board, then board or
tightened. converter replacement may be required.
* Fix any loose connections.
« If an antistatic cloth or vacuum plunger cannot be used,
replace the board.
Check for any odor, discoloration, and rust. Make sure |+ Use a vacuum cleaner to remove dust and dirt, but do
Circuit Boards | connections are properly fastened and that no dust or | not allow it to come into contact with product
oil mist has accumulated on the surface of the board. | components.
* Do not use any solvents to clean the board.
» The converter has few serviceable parts and may
require complete converter replacement.
Cooling System Periodic Inspection
gﬁg{:?agtizznléan, * Check for abnormal oscillation or unusual noise. : Eeplla}ce if regulred. 128 for inf . leani
Control Board |- Check for damaged or missing fan blades. ooling Fans on page or information on cleaning
Cooling Fan or replacing the fan.
Heatsink Inspect for dust or other foreign material collected on | Use a vacuum clc—faner to remove dust and dirt, but do not
the surface. allow it to come into contact with product components.
Display Periodic Inspection
* Make sure data appears on the display properly. * Contact the nearest sales office if there is any trouble
Digital Operator|« Inspect for dust or other foreign material that may with the display or keypad.
have collected on surrounding components. * Clean the digital operator.
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6.3 Periodic Maintenance

6.3 Periodic Maintenance

The converter has Maintenance Monitors that keep track of component wear. This feature provides advance maintenance
warning and eliminates the need to shut down the entire system for unexpected problems. The converter allows the user
to check predicted maintenance periods for the components listed below.

* Cooling Fan, Circulation Fan, Control Board Cooling Fan
* Electrolytic Capacitors
* Inrush Prevention Circuit

For replacement parts, contact the distributor where the converter was purchased or contact Yaskawa directly.

4 Replacement Parts

Table 6.3 contains the estimated performance life of components that require replacement during the life of the converter.
Only use Yaskawa replacement parts for the appropriate model and revision.

Table 6.3 Estimated Performance Life

Component Estimated Performance Life
Cooling Fan, Circulation, Control Board Cooling Fan 10 years
Electrolytic Capacitors 10 years <z~
Fuse 10 years

<1> The converter has few serviceable parts and may require complete converter replacement.

NOTICE: Estimated performance life based on specific usage conditions. These conditions are provided for the purpose of replacing
parts to maintain performance. Some parts may require more frequent replacement due to poor environments or rigorous use.
Usage conditions for estimated performance life:

Ambient temperature: Yearly average of 40°C (IP00/Open Type enclosure)

Load factor: 80% maximum

Operation time: 24 hours a day

NOTICE: Replace the cooling fan correctly according to instructions in this manual. Incorrect cooling fan mounting direction will
prevent sufficient cooling of the converter and could damage internal circuits.

B Performance Life Monitors Maintenance Monitors

The converter calculates the maintenance period for components that may require replacement during the life of the
converter. A percentage of the maintenance period is displayed on the digital operator by viewing the appropriate
monitor parameter.

When the maintenance period reaches 100%, there is increased risk that the converter may malfunction. Yaskawa
recommends checking the maintenance period regularly to ensure maximum performance life.

Refer to Inspection on page 124 for more details.

Table 6.4 Performance Life Monitors Used for Component Replacement

Parameter Component Contents

Displays the accumulated operation time of the fan from 0 to 99999 hours. This value is

U4-03 Cooling Fan automatically reset to 0 after it reaches 99999.

Circulation Fan
U4-04 Control Board Cooling Fan

Displays the accumulated fan operation time as a percentage of the specified
maintenance period.

Displays the accumulated time the capacitors are used as a percentage of the specified

U4-05 DC Bus Capacitors . .
maintenance period.

Displays the number of times the converter is powered up as a percentage of the

U4-06 Inrush (pre-charge) Relay performance life of the inrush circuit.
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6.3 Periodic Maintenance

B Alarm Outputs for Maintenance Monitors
An output can be set up to inform the user when a specific components has neared its expected performance life.

When one of multi-function relay output terminals has been assigned the maintenance monitor function (H2-OO = 2F),
the terminal will close when the cooling fan, DC bus capacitors, or DC bus pre-charge relay reach 90% of the expected

performance life. Additionally the digital operator will display an alarm like shown in 7able 6.5 to indicate the specific

components that may need maintenance.

Table 6.5 Maintenance Alarms (H2-01 to H2-03 = 2F)

Rloal %?:;?;gr () Function Corrective Action
L= LT-1 Replace the cooling fan.
Contact a Yaskawa representative or the nearest
Lr-g LT-2 The cooling fans, the DC bus capacitors, or the DC bus Yaskawa sales office on possible converter
charge circuit have reached 90% of their designated replacement.
life time Contact a Yaskawa representative or the nearest
Lr-3 LT-3 Yaskawa sales office on possible converter
replacement.

B Related Parameters

NOTICE: Use parameters 04-03, 04-05, and 04-07 to reset a Maintenance Monitor to zero after replacing a specific component. If
these parameters are not reset after the corresponding parts have been replaced, the Maintenance Monitor function will continue to
count down the performance life from the value that was reached with the old part.

Table 6.6 Maintenance Setting Parameters

No. Name Function
04-03 COO.I ing Fan Operation Time Sets the value of the fan operation time monitor U4-03 in units of 10 h.
<I><2> Setting
04_205 Capacitor Maintenance Setting Sets the value of the Maintenance Monitor for the capacitors.
4- DC Bus Pre-Ch; Rel . .
04-07 C. us Pre-C arge Relay Sets the value of the Maintenance Monitor for the soft charge bypass relay.
<2> Maintenance Setting

<1> Parameter 04-03 is set in increments of 10 hours. For example, setting 04-03 to 30 set the operating time for cooling fan maintenance 300 hours
and the Cooling Fan Operation Time monitor (U4-03) will show 300 hours.
<2> The maintenance period depends on the operating environment of the converter.
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6.4 Cooling Fans

6.4 Cooling Fans

NOTICE: Follow cooling fan replacement instructions. The cooling fan cannot operate properly when installed incorrectly and could
seriously damage the converter. To ensure maximum useful product life, replace all cooling fans when performing maintenance.

Contact a Yaskawa representative or the nearest Yaskawa sales office to order replacement cooling fans as required.

For converters with multiple cooling fans, replace all the fans when performing maintenance to ensure maximum product
performance life.

WARNING! Electrical Shock Hazard. Do not connect or disconnect wiring while the power is on. Failure to comply can result in serious
personal injury. Before servicing the converter, 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 converter before
touching any components.

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

NOTICE: Follow cooling fan replacement instructions. Improper fan replacement could cause damage to equipment. Make sure the
fan is facing upwards when installing the replacement fan into the converter. Replace all fans when performing maintenance to help
ensure maximum useful product life.

4 Number of Cooling Fans

Three-Phase 200 V Class Three-Phase 400 V Class
Model eone® | “"Rans" | Page | Model CRane® | Rans " | Cooling Fans | Page
2A0005 2 - 4A0005 2 - -
2A0010 2 — 130 4A0010 2 - — 130
2A0020 2 - 4A0020 2 — -
2A0030 2 — 132 4A0030 2 — - 132
2A0050 2 - 4A0040 2 — -
2A0065 2 - 4A0060 2 — -
2A0090 2 — 134 4A0100 2 - -
2A0130 3 1 4A0130 3 — - 134
4A0185 3 1 -
4A0270 3 2 2
138
4A0370 3 2 2
4A0630 6 4 4 142
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6.4 Cooling Fans

4 Cooling Fan Component Names

WARNING! Electrical Shock Hazard. Do not connect or disconnect wiring while the power is on. Failure to comply can result in serious
personal injury. Before servicing the converter, 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 converter before
touching any components.

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

2A0005 to 2A0020 2A0030, 4A0030, 2A0050
4A0005 to 4A0020 4A0040 4A0060, 4A0100

2A0130
4A0130, 4A0185

4A0630

Periodic Inspection &

Maintenance

A - Fan finger guard G - Circuit board cooling fan ﬂ
B - Fan guard H - Circuit board cooling fan unit case

C - Cable cover | — Circulation fan base (L)

D - Cooling fan J —Circulation fan base (R)

E - Fan bracket K - Circuit board cooling fan unit case (L)

F — Circulation fan L — Circuit board cooling fan unit case (R)

Figure 6.1 Cooling Fan Component Names (2A0030 to 2A0130, 4A0005 to 4A0630)
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4 Cooling Fan Replacement

WARNING! Electrical Shock Hazard. Do not connect or disconnect wiring while the power is on. Failure to comply can result in serious
personal injury. Before servicing the converter, 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 converter before
touching any components.

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

NOTICE: Follow cooling fan replacement instructions. Improper fan replacement could cause damage to equipment. Make sure the
fan is facing upwards when installing the replacement fan into the converter. Replace all fans when performing maintenance to help
ensure maximum useful product life.

B 2A0005 to 2A0020, 4A0005 to 4A0020
Removing the Cooling Fan Finger Guard and Cooling Fan

1. Depress the right and left sides of the fan cover tabs and pull upward. Remove the fan cover from the top of the
converter. The following figure illustrates a converter with a single cooling fan.

Figure 6.2 Remove the Cooling Fan Finger Guard: 2A0005 to 2A0020, 4A0005 to 4A0020
2. Remove the cooling fan cartridge. Disconnect the pluggable connector and remove the fan.

X ‘T/
il

Figure 6.3 Remove the Cooling Fan: 2A0005 to 2A0020, 4A0005 to 4A0020
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Installing the Cooling Fan

Reverse the procedure described above to reinstall the cooling fan.

1. Install the replacement cooling fan into the converter, ensuring the alignment pins line up as shown in the figure
below.

A - Push the connectors C - Make sure the alignment
together so no space pins line up properly
remains between them

B - Label facing up
Figure 6.4 Install the Cooling Fan: 2A0005 to 2A0020, 4A0005 to 4A0020
2. Properly connect the fan power lines, then place the cable back into the recess of the converter.

A - Back B - Front
Figure 6.5 Connect the Cooling Fan Power Supply Connectors: 2A0005 to 2A0020, 4A0005 to 4A0020

3. While pressing in on the hooks on the left and right sides of the fan finger guard, guide the fan finger guard until
it clicks back into place.

Figure 6.6 Reattach the Fan Finger Guard: 2A0005 to 2A0020, 4A0005 to 4A0020
4. Turn on the power supply and set 04-03 to 0 to reset the Maintenance Monitor cooling fan operation time.
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6.4 Cooling Fans

H 2A0030, 4A0030, 4A0040
Removing the Cooling Fan Finger Guard and Cooling Fan

1. While pressing in on the hooks located on the left and right sides of the fan finger guard, free the fan finger guard
leading by lifting the back end first.

Figure 6.7 Remove the Cooling Fan Finger Guard: 2A0030, 4A0030, 4A0040

2. Lift out the back end of the fan finger guard first. Unplug the replay connector and free the fan finger guard from
the converter.

CFL° ©f
Lift the fan
finger guard
out of the
converter
leading with
the back end.

Figure 6.8 Remove the Cooling Fan: 2A0030, 4A0030, 4A0040

Installing the Cooling Fan
Reverse the procedure described above to reinstall the cooling fan.

1. Properly connect the fan power lines.
2. Place the power supply connectors and cable back into the recess of the converter.

' A I
—
/
................ P L WL RN CULLRIO,
t t
@) @)
EER=a—
| Y|
\ B
A —Back B - Front

Figure 6.9 Cooling Fan Power Supply Connectors: 2A0030, 4A0030, 4A0040
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3. Install the replacement fan into the converter.

Insert the fan at an angle so
that it tilts towards the front of
the converter. Next press down
on the back of the fan that still
protrudes from the converter so
that the fan snaps into place.

Figure 6.10 Install the Cooling Fan: 2A0030, 4A0030, 4A0040

4. Tilt up the back end of the fan finger guard and slide the fan finger guard into the opening near the front of the
converter, then guide the fan finger guard into place.

Insertion area ’5/

iﬂ;&\\\—ﬂ

Front of converter Back of converter

Cross-Section

Fan finger guard Back of converter

Front of unit

Figure 6.11 Reattach the Fan Cover: 2A0030, 4A0030, 4A0040

5. Press in on the hooks of the left and right sides of the fan cover and guide the fan finger guard until it clicks into
place.

Figure 6.12 Reattach the Fan Finger Guard: 2A0030, 4A0030, 4A0040
6. Turn on the power supply and set 04-03 to 0 to reset the Maintenance Monitor cooling fan operation time.
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6.4 Cooling Fans

B 2A0050 to 2A0130, 4A0130, 4A0185
Removing and Disassembling the Cooling Fan Unit

1. Remove the terminal cover and front cover. Refer to Terminal Cover on page 54 for details.

2. Remove the fan connector (CN6). Remove the fan connectors (CN6, CN7) in models 2A0130, 4A0130, and
4A0185.

2A0050, 4A0060, 4A0100 2A0065, 2A0090

2A0130, 4A0130, 4A0185
A

\HuHW

e®

A - Fan unit D - Circulation fan relay cable

B - Fan relay cable E - Fan connector (CN7)
C - Fan connector (CN6)

Figure 6.13 Cooling Fan Replacement: Fan Unit and Connectors
3. Remove the screws holding the fan unit in place and slide the fan unit out of the converter.

Figure 6.14 Remove the Fan Unit
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6.4 Cooling Fans

4. Remove the fan guard and replace the cooling fans.

Note: 1. Do not pinch the fan cable between parts when reassembling the fan unit.
2. Install the internal circulation fans so that they blow air upward. Install the cooling fan so that it blows air downward.

2A0065, 2A0090 2A0130, 4A0130, 4A0185

2A0050, 4A0060, 4A0100

Airflow I
Airflow I £l

A - Fan guard C - Cooling fan (Air flow: Upward)
B - Cable cover D - Circulation fan (Air flow: Downward)

Figure 6.15 Fan Unit Disassembly
Cooling Fan Wiring: 2A0050, 4A0060, 4A0100
1. Position the protective tube so the fan connector sits in the center of the protective tube.

Protective tube

2. Place the fan connector covered by the tube.

2A0050, 4A0060 4A0100

Figure 6.16 Cooling Fan Wiring: 2A0050, 4A0060, 4A0100
3. Make sure that the protective tube does not stick out beyond the fan guard.
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6.4 Cooling Fans

Cooling Fan Wiring: 2A0065 to 2A0090
1. Position the protective tube so the fan connector sits in the center of the protective tube.

Protective tube

2. Screw down the fan finger guards and the cooling fans to the fan unit base.
3. Place the connectors between the clamping band bases and the hooks.

% \ OES——XK /
/1]
Hook | N\ Hook
Relay connector for fan B1 and B2 Lock tie Relay connector for fan B3

Figure 6.17 Cooling Fan Wiring: 2A0065, 2A0090

4. Double-check the relay connector to ensure it is properly connected.
5. Reattach the cable cover to its original position and tighten the screws so the fan guard holds the cable cover in
place.
Note: Do not pinch the fan cable between parts when reassembling the fan unit.

Fan B3

Cable cover

Figure 6.18 Reattaching the cable cover: 2A0065, 2A0090
Cooling Fan Wiring: 2A0130, 4A0130, 4A0185
1. Position the protective tube so the fan connector sits in the center of the protective tube.

Protective tube

2. In the space between fans 1 and 2, place the fan connector for fan B2 in front of the fan connector for fan B1.
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3. Place the connector for fan B3 between fans B2 and B3.

Connector for
fan B1

Cable cover

Connector for
fan B3

Connector for
fan B2

Figure 6.19 Cooling Fan Wiring: 2A0130, 4A0130, 4A0185

4. Double-check the relay connector to ensure it is properly connected.
5. Reattach the cable cover to its original position and tighten the screws so the fan guard holds the cable cover in
place.
Note: Do not pinch the fan cable between parts when reassembling the fan unit.

Installing the Cooling Fan Unit
1. Reverse the procedure described above to reinstall the cooling fan unit.

Figure 6.20 Install the Cooling Fan Unit: 2A0130, 4A0130, 4A0185

2. Reattach the covers and digital operator.
3. Turn on the power supply and set 04-03 to 0 to reset the Maintenance Monitor cooling fan operation time.
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6.4 Cooling Fans

B 4A0270, 4A0370
Removing and Disassembling the Cooling Fan Unit
1. Remove the terminal cover and front covers 1 and 2. Refer to Terminal Cover on page 54 for details.

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
converters.

2. Remove the connectors for the cooling fan relay and the circuit board cooling fan.

A - Fan unit E - Hook
B - Fan relay connector F — Circuit board cooling fan connector
C - Circuit board cooling fan G - Circuit board cooling fan cable

D - Circuit board cooling fan case
Figure 6.21 Component Names: 4A0270, 4A0370

3. Loosen the screw A (2) and the screw B (9), then slide the panel that the screws held into place to the right.
Note: The fan unit can be removed simply by loosening these screws.

Screw B

Slide Panel

Screw A Screw A

Figure 6.22 Remove the Fan Unit: 4A0270, 4A0370
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6.4 Cooling Fans

4. Remove the slide panel, fan unit, and circuit board cooling fan unit.
Note: The fan unit can be removed simply by loosening these screws.

Figure 6.23 Remove the Fan Unit: 4A0270, 4A0370
Replacing the Cooling Fans

1. Replace the cooling fans
Note: Do not pinch the fan cable between parts when reassembling the fan unit.

A - Cooling fan C - Cooling fan Connector
B - Fan unit case

Figure 6.24 Fan Unit Disassembly: 4A0270, 4A0370

2. Place the cooling fan connectors and guide the lead wires so that they are held in place by the cable hooks.

Cooling Fan B1 Hook Cooling Fan B2 Cooling Fan B3

Relay Connector Relay Connector Relay Connector

Figure 6.25 Cooling Fan Wiring: 4A0270, 4A0370
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6.4 Cooling Fans

3. Turn the fan unit over and replace the circulation fans.

A - Circulation Fan C - Cooling Fan Connector
B - Fan Unit Case

Figure 6.26 Fan Unit Disassembly: 4A0270, 4A0370
4. Place the cooling fan connectors and guide the lead wires so they are held in place by the cable hooks.

Relay Connector Relay Connector

The cables that are indicated
with the dotted lines are
already secured. Secure the
cables that are indicated with
the solid lines in the cable
hooks.

Hook
Cooling Fan B5 Cooling Fan B4

Figure 6.27 Cooling Fan Wiring: 4A0270, 4A0370
5. Replace the cooling fans

A —Circuit board cooling fan C - Relay Connector
B - Circuit board cooling fan case

Figure 6.28 Fan Unit Disassembly: 4A0270, 4A0370
6. Position the protective tube so the fan connector sits in the center of the protective tube.

Protective tube
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6.4 Cooling Fans

7. Guide the lead wires through the provided hooks so the wires are held in place.

Circuit Board Cooling Fan B6 Circuit Board Cooling Fan B7
Relay Connector Hook Relay Connector

\

—

Figure 6.29 Cooling Fan Wiring: 4A0270, 4A0370
8. Double-check the relay connector to ensure that it is properly connected.

Installing the Cooling Fan Unit
1. Reverse the procedure described above to reinstall the cooling fan unit.

Figure 6.30 Install the Cooling Fan Unit: 4A0270, 4A0370

2. Reattach the covers and digital operator.
3. Turn on the power supply and set 04-03 to 0 to reset the Maintenance Monitor cooling fan operation time.
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6.4 Cooling Fans

B 4A0630
Removing and Disassembling the Cooling Fan Unit
1. Remove the terminal cover and front covers 1 and 2. Refer to Removing the Terminal Cover on page 55 for
details.

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
converters.

2. Remove the connectors for the cooling fan relay and the circuit board cooling fan.

5 &)
TON_AF
ccwe (o)
OF . § [&sost

Circuit board cooling fan (L)

Circuit board cooling fan (R)

—
A - Fan Unit (L) F — Circuit Cooling Fan Case
B - Fan Relay Connector (L) G —Hook
C - Fan Unit (R) H - Circuit Board Cooling Fan Connector
D - Fan Relay Connector (R) I - Circuit Board Cooling Fan Cable

E - Circuit Board Cooling Fan

Figure 6.31 Component Names: 4A0630

3. Loosen screw A (4 count) and screw B (18 count), and slide the panel to the right.
Note: The fan unit can be removed by loosening these screws; they do not need to be removed.

Screw B Screw B
Slide Panel o N o o | o Slide Panel

Zo Jo\| Jol > %

(€] [¢”] (€:) [¢2] [&5) ‘P

Screw A . S Screw A
] 1 o = 5 |*IH M
= [¢=] [¢5] [¢5] (€]
t ® I/ O .9
.l - ] T
I==s Q| ————F7—1] @

Figure 6.32 Removing the Fan Unit: 4A0630
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6.4 Cooling Fans

4. Remove the slide panel, fan unit, cooling fan unit, and circuit board cooling fan unit.
Note: Remove the slide panel and the cooling fan unit at the same time.

Figure 6.33 Removing the Fan Units: 4A0630
Replacing the Cooling Fans
1. Replace the Cooling Fans.

Note: 1. Figure 6.34 shows the right side fan unit.
2. Do not pinch the fan cable between parts when reassembling the fan unit.

A - Cooling Fan C —Cooling Fan Connector
B - Fan Unit Case

Figure 6.34 Replacing the Cooling Fans: 4A0630

2. Place the cooling fan connectors and guide the lead wires so that they are held in place by the cable hooks.

Fun Unit Case (L) Fun Unit Case (R)

Cooling Fan B1  Hook Cooling Fan B2 Cooling Fan B3 Cooling Fan B4 Hook

Relay Connector / Relay Connector Relay Connector Relay Connector

Cooling Fan B5 Cooling Fan B6

Relay Connector/ Relay Connector

Figure 6.35 Cooling Fan Wiring: 4A0630
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6.4 Cooling Fans

3. Turn the fan unit over and replace the circulation fans.
Note: Figure 6.36 shows the right side fan unit.

A - Cooling Fan C - Cooling Fan Connector
B - Fan Unit Case

Figure 6.36 Replacing the Circuit Board Cooling Fans
4. Place the cooling fan connectors and guide the lead wires so that they are held in place by the cable hooks.

Fun Unit Case (L) Fun Unit Case (R)

Relay Connector Relay Connector

/ Circulation Fan B8 Circulation Fan B7 Circulation Fan B10 Circulation Fan B9

The cables shown in dotted Hoak Haok
line are fixed already.

Hold the cable shown in solid
line with the cable hooks.

Figure 6.37 Cooling Fan Wiring: 4A0630
5. Replace the circuit board cooling fans.
Note: Figure 6.38 shows the right side circuit board cooling fan.

A —Circuit Board Cooling Fan C - Protective tube
B - Circuit Board Cooling Fan Case

Figure 6.38 Replacing the circuit board cooling fans: 4A0630
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6.4 Cooling Fans

8.

Position the protective tube so that the fan connector sits in the center of the protective tube. (Only for circuit
board cooling fans).

Protective tube

Guide lead wires through the provided hooks so the wires are held in place.

Circuit Board Cooling Fan Case (L) Circuit Board Cooling Fan Case (R)
Circuit board cooling fan B11  Circuit board cooling fan B12 Circuit board cooling fan B13 Circuit board cooling fan B14
Relay connector Relay connector Relay connector Relay connector
Hook Hook

—

TR

3

Figure 6.39 Circuit Board Cooling Fan Wiring: 4A0630
Double-check the relay connector to ensure that it is properly connected.

Installing the Cooling Fan Unit

1.
Note:

2,
3.

Reverse the procedure described above to reinstall the cooling fan unit.
Properly connect the relay connectors to the fan unit connectors.

Figure 6.40 Installing the Cooling Fan Units: 4A0630

Reattach the covers and digital operator.
Turn the power supply back on and reset the cooling fan operation time for the Maintenance Monitor by setting
04-03 to 0.
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6.5 Converter Replacement

6.5 Converter Replacement

¢ Serviceable Parts
The converter contains some serviceable parts. The following parts can be replaced over the life span of the converter:

» Terminal board I/O PCBs
* Cooling fan (s)
* Front cover

Replace the converter if the main power circuitry is damaged. Contact your local Yaskawa representative before
replacing parts if the converter is still under warranty. Yaskawa reserves the right to replace or repair the converter
according to Yaskawa warranty policy.

WARNING! Electrical Shock Hazard. Do not inspect, connect, or disconnect any wiring while the power is on. Failure to comply can
result in serious personal injury. Before servicing the converter, 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
converter before touching any components.

¢ Terminal Board

The converter has a modular I/O terminal block that facilitates quick converter replacement. The terminal board contains
on-board memory that stores all converter parameter settings and allows the parameters to be saved and transferred to the
replacement converter. To transfer the terminal board, disconnect the terminal board from the damaged converter and
reconnect it to the replacement converter. There is no need to manually reprogram the replacement converter after
transferring the terminal board.

/R

A — Removable terminal board D - Bottom cover screws
B - Charge LED E - Terminal board locking screws
C - Bottom cover

Figure 6.41 Terminal Board
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6.5 Converter Replacement

4 Replacing the Converter

WARNING! Electrical Shock Hazard. Do not connect or disconnect wiring while the power is on. Failure to comply can result in serious
personal injury. Before servicing the converter, 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 converter before
touching any components.

WARNING! Electrical Shock Hazard. Do not allow unqualified personnel to perform work on the converter. Failure to comply could
result in serious injury. Installation, maintenance, inspection and servicing must be performed only by authorized personnel familiar
with installation, adjustment and maintenance of converters.

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

The following procedure explains how to replace a converter.

This section provides instructions for converter replacement only.

To install option boards or other types of options, refer to the specific manuals for those options.
B Removing the Converter

1. Remove the terminal cover.

Figure 6.42 Removing the Terminal Cover

2. Loosen the screws holding the terminal board in place. Remove the screw securing the bottom cover and
remove the bottom cover from the converter.
Note: IP00/Open Type enclosure converters do not have a bottom cover or conduit.

o8
\F\H TS
********* TS =S e
Q ) ) W ‘,,,,Dimi,,,j ,,,,,
~)
o = ) )
@)

Figure 6.43 Unscrew the Terminal Board and Remove the Terminal Cover
3. Slide the terminal board as illustrated by the arrows to remove it from the converter along with the bottom cover.

T
P N —
e ==
sl B HESE
m_Jmoltestl 5

Figure 6.44 Remove the Terminal Board and Disconnected Removable Terminal Board
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6.5 Converter Replacement

4. Disconnect all option cards and options. Make sure they are intact before reusing them.
5. Replace the converter and wire the main circuit.

B Installing the Converter

1. After wiring the main circuit, connect the terminal block to the converter as shown in Figure 6.45. Use the
installation screw to fasten the terminal block into place.

Figure 6.45 Installing the Terminal Board

Replace the terminal cover.

Put the terminal cover back into its original place.

When the power to the converter is first switched on, all parameter settings are transferred from the terminal
board into the converter memory. Should an oPEQ4 error occur, load the parameter settings that have been
saved on the terminal board onto the new converter by setting parameter A1-03 to 5550. Reset timers used for
the Maintenance Monitor function by setting parameters 04-01 through 04-12 back to 0, and parameter 04-13 to
1.

PhON
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Standard Configuration Devices,
Peripheral Devices, and Options

7.1
7.2
7.3

7.4
7.5

This chapter explains the installation of peripheral devices and options available for the
converter.
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INSTALLING PERIPHERALDEVICES ........... .. it 157
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7.1 Section Safety

7.1 Section Safety

A\ WARNING
Electrical Shock Hazard

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

Failure to comply could result in death or serious injury.

Before servicing, disconnect all power to the equipment. The internal capacitor remains charged even after the power
supply is turned off. The charge indicator LED will extinguish when the DC bus voltage is below 50 Vdc. To prevent
electric shock, wait for at least the time specified on the warning label; after all indicators are OFF, measure for unsafe
voltages to confirm the unit is safe prior to servicing.

Do not operate equipment with covers removed.

Failure to comply could result in death or serious injury.

The diagrams in this section may show units without covers or safety shields to show details. Be sure to reinstall covers
or shields before operating the unit and run the unit 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.

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

Contact your supplier if the cause cannot be identified. Failure to comply may result in electrical shock by indirect or
direct contact. The converter can cause a residual current with a DC component in the protective earthing conductor.
Do not allow unqualified personnel to perform work on the unit.

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 this equipment.

Do not perform work on the unit 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 unit.

Do not use damaged wires, place excessive stress on wiring, or damage the wire insulation.

Failure to comply could result in death or serious injury.

Fire Hazard
Tighten all terminal screws to the specified tightening torque.
Loose electrical connections could result in death or serious injury by fire due to overheating of electrical connections.

A\ CAUTION

Carry all standard configuration and peripheral devices in a method suitable for the weight of the device.

Incorrectly handling devices could cause them to fall and result in injury or damage to the device.
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7.1 Section Safety

NOTICE

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

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

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 shield ground terminal E (G) of the unit.

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

Failure to comply could result in damage to the unit.

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.
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7.2 Converter Options and Peripheral Devices

7.2 Converter Options and Peripheral Devices

Table 7.1 lists the names of the various peripheral devices, accessories, and options available for Yaskawa converters.
Contact Yaskawa or your Yaskawa agent to order these peripheral devices.

* Peripheral Device Selection: Refer to the Yaskawa catalog for selection and part numbers.
* Peripheral Device Installation: Refer to the corresponding option manual for installation instructions.

Table 7.1 Available Peripheral Devices

Option

Model Number

| Description

Power Options

24 V Power Supply

PS-A10LB (200 V class)
PS-A10HB (400 V class)

Provides power supply for the control circuit and option boards.
Note: Parameter settings cannot be changed when the drive is operating
solely from this power supply.

Interface Options

USB Copy Unit (RJ-45/

» Can copy parameter settings easily and quickly to be later transferred to

CC-Link Interface

Available soon.

USB compatible plug) JVOP-181 another converter. ‘
+ Adapter for connecting converter to the USB port of a PC.
PC Cable Commercially available Connect converter and PC when using DriveWizard Plus.
USB2.0 A/B cable. The cable length must be 3 m or less.
LED Operator JVOP-182 5-digit LED operator; maximum cable length for remote usage: 3 m
LCD Operator Extension Cable gxggé ; 2 Cable for connecting the LCD operator.
Mechanical Options
Attachment for External Heatsink - Attachment for External Heatsink
Communications Option Cards
Used for running or stopping the converter, setting or referencing
MECHATROLINK-II Interface SI-T3 parameters, and monitoring input current, output voltage, or similar items
through MECHATROLINK-II communication with the host controller.
SLC3 Used for running or stopping the converter, setting or referencing

parameters, and monitoring input current, output voltage, or similar items
through CC-Link communication with the host controller.

DeviceNet Interface

SI-N3

Available soon.

Used for running or stopping the converter, setting or referencing
parameters, and monitoring input current, output voltage, or similar items
through DeviceNet communication with the host controller.

PROFIBUS-DP Interface

SI-P3

Available soon.

Used for running or stopping the converter, setting or referencing
parameters, and monitoring input current, output voltage, or similar items
through PROFIBUS-DP communication with the host controller.

CANopen Interface

SI-S3

Available soon.

Used for running or stopping the converter, setting or referencing
parameters, and monitoring input current, output voltage, or similar items
through CANopen communication with the host controller.

Monitor

Option Cards

Analog Monitor

AO-A3

Outputs analog signal for monitoring the output state (input frequency,
output voltage etc.) of the converter.

Output resolution: 11 bit signed (1/2048)

Output voltage: 0 to 10 Vdc (non-isolated)

Terminals: 2 analog outputs

Digital Output

DO-A3

Outputs isolated type digital signal for monitoring the run state of the
converter (alarm signal, during run, etc.)

Terminals: 6 photocoupler outputs (48 V, 50 mA or less)

2 relay contact outputs (250 Vac, 1 A or less 30 Vdc, 1 A or less)

152

YASKAWA ELECTRIC SIEP C710656 06C YASKAWA Power Regenerative Converter - D1000 Technical Manual




7.3 Connecting Standard Configuration Devices and Peripheral Devices

7.3 Connecting Standard Configuration Devices and Peripheral Devices

Figure 7.1 illustrates how to configure the converter with standard configuration devices, peripheral devices, and

options.

Note:

Power
Supply

Line Breaker
(MCCB)

or

Leakage
Breaker

Magnetic
Contactor
(MC)

Zero-phase
Reactor

- Standard Configuration

| Devices <1>

. Harmonic

1 Filter

} Module N

: =L

i IS

! 4 Kl p

A \E\I( > 1

i N !

i

| 11

1 == = '

| ===
\ 7

H Input-side /E;J |

! AC Reactor iﬁ] .

b
: %/ 3
!

®

,,,,,,,

USB Cable
(Type-AB)

SB
Copy Unit
— _

USB Cable
(Type-AB, sold separately)

Engineering
Software Tools

DriveWizardPlus

PC

Refer to Standard Connection Diagram on page 46 for details on connecting standard configuration devices.

''''''''''' A

Drive i
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round '
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v

Ground

Motor

<1> A corresponding input-side AC reactor and harmonic filter module that consider the saturation current and thermal factors are required for each
model of converter. Always install the specified devices.

Note:

Figure 7.1 Connecting Standard Configuration Devices and Peripheral Devices
(Model 2A0030, 2A0130, 4A0030 to 4A0185)

If the converter is set to trigger a fault output when the fault restart function is activated (L5-02 = 1), then a sequence to interrupt

power when a fault occurs will turn off the power to the converter while the converter attempts to restart. The default setting for
L5-02 is 0 (fault output active during restart).
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7.4 Standard Configuration Devices Wiring

7.4 Standard Configuration Devices Wiring

Install the standard configuration devices according to 7able 7.2 and Table 7.3 when installing the converter.

For more information, refer to Standard Connection Diagram on page 46. Refer to the product catalog for selection of
standard configuration devices.

Table 7.2 Standard Configuration Devices (200 V Class)

Voltage Class 200 V Class
Model 2A0005 2A0010 2A0020 2A0030 2A0050 2A0065 2A0090 2A0130
Harmonic Filter Module [ [ ) ) [ ) [ [ [
Input-side AC Reactor 1 ) ° ° ) ° ) ) )
Input-side AC Reactor 2 - - - - - - - -
Reactor for Harmonic Filter - - - - - - - -
Capacitor for Harmonic Filter - - - — - - - -
Table 7.3 Standard Configuration Devices (400 V Class)
Voltage Class 400 V Class
Model 4A0005|4A0010 | 4A0020 |4A0030|4A0040|4A0060 |4A0100|4A0130|4A0185|4A0270|4A0370 |4A0630
Harmonic Filter Module ° ° ° [ o ) ° ) ) - - -
Input-side AC Reactor 1 ° [ ° o ° ) [ ° ) ° ) )
Input-side AC Reactor 2 - - — - - - - - - ) ) °
Reactor for Harmonic Filter - - - - - - - - - ) ) )
Capacitor for Harmonic Filter - - - - - - - - - ) ) )

4 Wire Gauges and Tightening Torque

Use the tables in this section to select the appropriate wires and crimp terminals.

Note: 1. Wire gauge recommendations based on continuous current ratings using 75°C 600 Vac vinyl-sheathed wire assuming ambient

temperature within 40°C.
2. Wire gauge recommendations for models 4A0270 to 4A0630 based on continuous current ratings using 105°C 600 Vac vinyl
sheathed wire assuming ambient temperature within 40°C.
Consider the amount of voltage drop when selecting wire gauges. Increase the wire gauge when the voltage drop is
greater than 2% of motor rated voltage. Ensure the wire gauge is suitable for the terminal block. Use the following
formula to calculate the amount of voltage drop:
Line drop voltage (V) = V3 X wire resistance (€/km) x wire length (m) X current (A) x 10-3

B Harmonic Filter Module
Refer to Wire Gauges and Tightening Torque on page 64 when wiring of the harmonic filter module.

B Input-side AC Reactor 1
Table 7.4 Wire Gauge and Torque Specifications

For Asia <7> For U.S.A. <2> For Europe and China <3> Tightenin
CIMR-DO | Terminals Recomm. Applicable Recomm. Applicable Recomm. Applicable |Screw %’orque d
Gauge Gauge Gauge Gauge Gauge Gauge Size N'm
mm mm AWG, kcmil | AWG, kcmil mm mm
200 V Class
U, V,W
2A0005 2 2t05.5 12 12to 10 4 4t06 M4 1.0to 1.3
X, Y, Z
U, V,W
2A0010 5.5 5.5t0 14 8 8to 6 4 4t016 M5 2.0t02.5
X, Y, Z
u,V,w
2A0020 14 14 to 22 4 4 16 16 to 25 M6 4.0t04.9
X, Y, Z
U, V,W
2A0030 38 38 2 2to 1 25 25t0 35 M8 8.91t010.7
X, Y, Z
U, V,W
2A0050 60 60 3 3t02/0 50 50 to 70 M8 8.9t0 10.7
X, Y, Z
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7.4 Standard Configuration Devices Wiring

For Asia <7> For U.S.A. <2> For Europe and China <3> Tightenin
CIMR-DOI | Terminals | Recomm. Applicable Recomm. Applicable Recomm. Applicable |Screw %orque s
Gauge Gauge Gauge Gauge Gauge Gauge Size N'm
mm mm AWG, kcmil | AWG, kcmil mm mm
U VW
2A0065 XY Z 80 x 2P 80 3/0 x 2P 3/0 95 95 MI12 | 31.4t039.2
U,V,wW
2A0090 XY 7 80 x 2P 80 to 100 3/0 x 2P 3/0 to 4/0 95 x 2P 95 MI12 32to 40
U, V,w
2A0130 X Y. Z 100 x 2P 100 to 200 300 x 2P 300 to 400 95 x 2P 95 to 240 M12 32t0 40
400 V Class
U,V,wW
4A0005 1.25 1.25t05.5 12 12 to 10 4 4106 M4 1.0to 1.3
X, Y,Z
U, VW
4A0010 2 2t05.5 12 12to 10 4 4106 M4 1.0to 1.3
X,Y,Z
U, V,w
4A0020 8 8 8 8 6 6to 10 M6 4.0t04.9
X,Y,Z
U,V,wW
4A0030 14 14 6 6 10 10to 16 M8 | 8.9to10.7
X, Y,Z
U, VW
4A0040 14 14 to 22 4 4 16 16 to 25 M8 8.9t0 10.7
X,Y,Z
U VW
4A0060 38 38 2 2to 1 25 25t0 35 M8 | 8.91t010.7
X,Y,Z
U,V,wW
4A0100 XY 7 60 60 3x2P 3t02/0 50 50 to 70 M8 | 8.9to10.7
U, VW
4A0130 80 x 2P 80 3/0 x 2P 3/0 95 95 M12 32to0 40
X,Y,Z
U VW
4A0185 XY Z 80 x 2P 80 to 100 3/0 x 2P 3/0 to 4/0 95 x 2P 95 MI12 32to 40
U,V,wW
4A0270 XY 7 60 x 2P 60 to 150 300 x 2P 300 95 x 2P 95to 150 M12 32t0 40
U, VW
4A0370 X Y. Z 100 x 2P 100 to 200 4/0 x 4P 4/0 to 300 150 x 2P 150 to 240 M12 32 to 40
U VW
4A0630 XY Z 100 x 4P 100 to 200 4/0 x 8P 4/0 to 300 150 x 4P 150t0 240 | MI12 32to 40
<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.
B Input-side AC Reactor 2
Table 7.5 Wire Gauge and Torque Specifications
For Asia <7> For U.S.A. <2> For Europe and China <3> . .
= - - Tightening
Model Terminals | Recomm. | Applicable | Recomm. | Applicable | Recomm. | Applicable | Screw Torque
Gauge Gauge Gauge Gauge Gauge Gauge Size N-m
mm?2 mm?2 AWG, kcmil | AWG, kcmil mm?2 mm?2
U, V,wW
4A0270 XY Z 60 x 2P 60 to 150 300 x 2P 300 95 x 2P 95 to 150 M12 32t0 40
U, V,W
4A0370 XY Z 100 x 2P 100 to 200 4/0 x 4P 4/0 to 300 150 x 2P 150 to 240 M12 321040
U,V,W
4A0630 XY 7 100 x 4P 100 to 200 4/0 x 8P 4/0 to 300 150 x 4P 150 to 240 MI12 32 to 40
<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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7.4 Standard Configuration Devices Wiring

B Reactor for Harmonic Filter
Table 7.6 Wire Gauge and Torque Specifications

For Asia <7> For U.S.A. <2> For Europe and China <3> Tightenin
Model Terminals Recomm. | Applicable | Recomm. | Applicable | Recomm. | Applicable |Screw %orque &
Gauge Gauge Gauge Gauge Gauge Gauge Size N-m
mm? mm? AWG, kcmil | AWG, kcmil mm? mm?
R/L1, S/L2, T/L3
4A0270 14 14 to 22 4 4 16 16 to 25 M8 8.9 t0 10.7
X,Y,Z
R/L1, S/L2, T/L3
4A0370 22 22 1 1 25 25 M8 | 8.9to010.7
X,Y,Z
R/L1, S/L2, T/L3
4A0630 60 60 1 x2P 1t0 2/0 70 70 MI10 18t0 23
X,Y,Z
<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.
B Capacitor for Harmonic Filter
Table 7.7 Wire Gauge and Torque Specifications
For Asia <7> For U.S.A. <2> For Europe and China <3>
N 3 N S Tightening
Model Terminals Recomm. | Applicable | Recomm. | Applicable | Recomm. | Applicable |SSreW) 50,0
Gauge Gauge Gauge Gauge Gauge Gauge Size N‘m
mm?2 mm? AWG, kcmil | AWG, kcmil mm?2 mm?2
4A0270 UV, W 14 141022 4 4 16 16 to 25 M12 | 18.0 to 22.0
4A0370 U, VW 22 22 1 1 25 25 MI12 | 18.0t0 22.0
4A0630 U, V,W 60 60 1 x2P 1 to 2/0 70 70 MI2 | 18.0 to 22.0

<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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7.5 Installing Peripheral Devices

7.5 Installing Peripheral Devices

This section describes the proper steps and precautions to take when installing or connecting various peripheral devices
to the converter.

NOTICE: Use a class 2 power supply when connecting to the control terminals. Improper application of peripheral devices could result
in converter performance degradation due to improper power supply. Refer to NEC Article 725 Class 1, Class 2, and Class 3
Remote-Control, Signaling, and Power Limited Circuits for requirements concerning class 2 power supplies.

¢ Installing a Molded Case Circuit Breaker (MCCB) or Residual Current Device (RCD)

Install an MCCB or RCD for line protection between the power supply and the main circuit power supply input terminals
R/L1, S/L2, and T/L3. This protects the main circuit and devices wired to the main circuit while also providing overload
protection.

NOTICE: Prevent Equipment Damage. Install a fuse and an RCD to model 4A0630. Failure to comply may result in damage to the
power supply in the event of a short circuit.

Consider the following when selecting and installing an MCCB or an RCD:

*» The capacity of the MCCB or RCD should be 1.5 to 2 times the rated output current of the converter. Use an MCCB or
RCD to keep the converter from faulting out instead of using overheat protection (150% for one minute at the rated
output current).

* If several converters are connected to one MCCB or RCD that is shared with other equipment, use a sequence that
shuts the power OFF when errors are output by using magnetic contactor (MC) as shown in Figure 7.2.

B
A MCCB MC RIL1
~— ' T SIL2
Y~ P i
© ! LT3
MC MB
3 MC
MC
A — Power supply B — Converter

Figure 7.2 Power Supply Interrupt Wiring (Example)

WARNING! Electrical Shock Hazard. Disconnect the MCCB (or RCD) and MC before wiring terminals. Failure to comply may result in
serious injury or death.

B Application Precautions when Installing an RCD

Converter outputs generate high-frequency leakage current as a result of high-speed switching. Install an RCD on the
input side of the converter to switch off potentially harmful leakage current.

Use an RCD with harmonic countermeasures and with a rated operating current of 30 mA minimum for each connected
converter at the power supply side to eliminate harmonic leakage current and suppress any potentially harmful
frequencies.

Leakage current can cause unprotected components to operate incorrectly. If this is a problem, lower the carrier
frequency, replace the components in question with parts protected against harmonic current, or increase the sensitivity
amperage of the circuit interrupter to at least 200 mA per converter.

Factors in determining leakage current:

* Size of the converter

* EMI/RFI filter

* Carrier frequency

* Motor cable type and length

Select an interrupter that senses all types of current (AC and DC) and high frequency currents to safely protect the
system.
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7.5 Installing Peripheral Devices

¢ Installing a Magnetic Contactor at the Power Supply Side

B Disconnecting the Power Supply

Instead of an MCCB, you can also use an MC in the sequence to turn off the power supply for the main circuits when
protection functions in the converter are activated or for emergency stop operations. However, if an MC at the input
(primary side) to the converter is used to force the converter to stop, it will stop without performing regenerative
operation. Create the sequence carefully.

NOTICE: Do not connect electromagnetic switches or MCs to the output motor circuits without proper sequencing. Improper
sequencing of output motor circuits could result in damage to the converter.

NOTICE: Install an MC on the input side of the drive when the converter should not automatically restart after power loss. To get the
full performance life out of the electrolytic capacitors and circuit relays, refrain from switching the converter power supply off and on
more than once every 30 minutes. Frequent use can damage the converter. Use the converter to stop and start the motor.

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

Note: Setup a delay that prevents the MC from opening prematurely to continue operating the converter through a momentary power
loss.

4 Connecting a Surge Absorber

A surge absorber suppresses surge voltage generated from switching an inductive load near the converter. Inductive loads
include magnetic contactors, relays, valves, solenoids, and brakes. Always use a surge absorber or diode when operating
with an inductive load.

WARNING! Fire Hazard. Do not connect surge absorbers to the converter output power terminals. Failure to comply may result in
serious injury or death by fire or flying debris.

4 Attachment for External Heatsink Mounting

An external attachment can be used to project the heatsink outside of an enclosure to ensure that there is sufficient air
circulation around the heatsink.

Contact a Yaskawa sales representative or Yaskawa directly for more information on this attachment.
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Appendix: A

Specifications

This chapter provides the specifications of the converter and describes the derating methods.

A1 POWERRATINGS ... .. et ettt s et e e e 160
A.2 CONVERTER SPECIFICATIONS. . ... e 161
A3 HEAT LOSS DATA. .. it ittt sttt e 162
A4 DERATING DATA. .. ittt ettt e s 163
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A.1 Power Ratings

A.1 Power Ratings

Table A.1 Power Ratings (Three-Phase 200 V Class)

Item Specification
Model 2A0005 | 2A0010 | 2A0020 | 2A0030 | 2A0050 | 2A0065 | 2A0090 | 2A0130
Maximum Applicable Motor
Capanky TKW] 4.0 7.5 15 2 37 55 75 110
Rating ﬁ(avffi"j,?“tp”t Capacity| 5 10 20 30 50 65 90 130
Rated Output Current
15 30 61 91 152 197 273 394
(DC) [A]
Rating 5{“&‘)"’[' A‘i‘p“t Current 15 29 57 83 140 200 270 400
Rated Output Voltage DC330 V
vl
<1> Rated output capacity is calculated with a rated input voltage of 200 V.
Table A.2 Power Ratings (Three-Phase 400 V Class)
Item Specification
Model 4A0005[4A0010[4A0020[4A0030[4A0040[4A0060[4A0100[4A0130[4A0185[4A0270[4A0370[4A0630
Maximum Applicable Motor
Capanky W] 40 | 75 | 15 | 2 | 30 | 45 | 75 | 110 | 160 | 220 | 315 | 560
Rating E:“,ﬁi?“tp“t Capacity| 10 | 20 | 30 | 40 | 60 | 100 | 130 | 185 | 270 | 370 | 630
Fg‘é‘;‘iﬂ“tp“t Current | 15 | 30 | 45 | 61 | o1 | 152 | 197 | 280 | 409 | 561 | 955
Rating F:é‘;c[',{']‘p“t Current 8 16 | 30 | 43 | 58 | 86 | 145 | 210 | 300 | 410 | 560 | 1040
Rated Output Voltage DC660 V

vl

<1> Rated output capacity is calculated with a rated input voltage of 400 V.
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A.2 Converter Specifications

A.2 Converter Specifications

Item

Specification

Rated Voltage
Rated Frequency

200 V Class: 200 to 240 Vac 50/60 Hz
400 V Class: 380 to 480 Vac 50/60 Hz

Allowable Voltage

Characteristics

Input Fluctuation -15 to +10%
Allowable Frequency
Fluctuation 2%
Control Method Sine-wave PWM control
Input Power Factor Input power factor of 0.99 minimum (for rated operation)
Output Voltage Accuracy | +5%
0, 0
Overload Protection Converter stops after 60 s at 150% of rated output current or after 3 s at 200% of rated output
current.
Control Voltage Reference Range 200 V Class: 300 to 360 Vdc

400 V Class: 600 to 730 Vdc

Carrier Frequency

Depends on the converter capacity

* 6 kHz 2A0005 to 2A0030, 4A0005 to 4A0060
* 4 kHz 2A0050 to 2A0130, 4A0100 to 4A0185
* 2kHz 4A0270 to 4A0630

Main Control Functions

Torque Limit, Cooling fan on/off switch, Removable Terminal Block with Parameter
Backup Function, MEMOBUS/Modbus Communication (RS-422/RS-485 max, 115.2 kbps)

Protection
Functions

Momentary Overcurrent
Protection

Operation stops when input current exceeds 200%.

Open Fuse Operation stops if the fuse opens.
Operation stops after 60 s at 150% of rated output current.
Overload Operation stops after 3 s at 200% of rated output current.

(power supply and regeneration)

Overvoltage Protection
(Output)

200 V class: Stops when DC bus voltage exceeds approximately 410 Vdc
400 V class: Stops when DC bus voltage exceeds approximately 820 Vdc

Overvoltage Protection
(Input)

200 V class:
400 V class:

Stops when input voltage exceeds approximately 227 Vac
Stops when input voltage exceeds approximately 554 Vac

Undervoltage Protection
(Output)

200 V class:
400 V class

Stops when DC bus voltage is approximately 190 Vdc
: Stops when DC bus voltage is approximately 380 Vdc

Undervoltage Protection
(Input)

200 V class: Stops when input voltage is approximately 150 Vac
400 V class: Stops when input voltage is approximately 300 Vac

Momentary Power Loss
Ride-Thru

Immediate stop after Momentary Power Loss is detected.

Power Supply Frequency
Fault

Operation stops if the input frequency deviates by +6 Hz of rated frequency.

Heatsink Overheat
Protection

Thermistor protection

Ground Protection

Electronic circuit protection <7>

DC Bus Charge LED

Remains lit until DC bus voltage is 50 V

Environment

Area of Use

Indoors

Ambient Temperature

IP00/Open Type enclosure: -10°C to +50°C
IP20/Open Type enclosure: -10°C to +40°C

Humidity 95 RH% or less (no condensation)
10 to 20 Hz at 9.8 m/s2, 20 to 55 Hz at 5.9 m/s2 (2A0005 to 2A0050, 4A0005 to 4A0100)
Vibration/Shock 10 to 20 Hz at 9.8 m/s? 20 to 55 Hz at 2.0 m/s? (2A0065 to 2A0130, 4A0130 to 4A0370)

10 to 20 Hz at 5.9 m/s2, 20 to 55 Hz at 2.0 m/s? (4A0630)

Storage Temperature

-20°C to +60°C

Altitude

1000 m or lower, up to 3000 m with derating.

Protection Design

IP00/Open Type enclosure, IP20/Open Type enclosure

Safety Standard

UL508C, IEC/EN 61800-5-1, IEC/EN 61800-3, CAN/CSA-C22.2 No. 14-10,
CSA B44.1-04/ASME A17.5-2004

<1> Ground protection cannot be provided when the impedance of the ground fault path is too low, or when the converter is powered up while a
ground fault is present at the output.
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A.3 Heat Loss Data

A.3 Heat Loss Data

Table A.3 Heat Loss

Model | Rated Amps (A) | Heatsink Loss (W) | Interior Unit Loss (W) | Total Loss (W)
200 V Class
2A0005 15 93 38 131
2A0010 30 167 57 224
2A0020 61 319 101 420
2A0030 91 380 134 514
2A0050 152 666 245 911
2A0065 197 1193 464 1657
2A0090 273 1616 619 2235
2A0130 394 1918 776 2694
400 V Class

4A0005 8 83 37 120
4A0010 15 158 58 216
4A0020 30 314 103 417
4A0030 45 263 109 372
4A0040 61 647 201 848
4A0060 91 1092 334 1426
4A0100 152 1303 467 1770
4A0130 197 1969 695 2664
4A0185 280 2864 997 3861
4A0270 409 2477 1323 3799
4A0370 561 3705 1852 5557
4A0630 955 6103 3098 9201
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A.4 Derating Data

A.4 Derating Data

The converter can be operated at above the rated temperature, altitude, and default carrier frequency by derating the
converter capacity.

¢ Temperature Derating

To ensure the maximum performance life, the converter output current must be derated as shown in Figure A.1 when the
converter is installed in areas with high ambient temperature or if converters are mounted side-by-side in a cabinet. In
order to ensure reliable converter overload protection, set parameters L8-35 according to the installation conditions.

B Parameter Settings

If the ambient temperature is higher than the rating or if converters are installed side by side in the control panel, you
must set the L8-12 and L8-35 parameters according to the installation conditions. Derate the output current according to
Figure A.1

No. Name Description Setting Value Default Setting

Adjust the converter overload (oL2) protection level
when the converter is installed in an environment that -10 to +50 +40°C
exceeds its ambient temperature rating.

Ambient Temperature

L8-12 Setting

Default setting is
determined by 02-04
(Drive Model

. 0: IP00/IP20/Open Type Enclosure
18-35 lsnsltallf“‘o“ Method I: Side-by-Side Mounting 0,1,3
clection 3: External Heatsink Installation

Selection).

Setting 0: IP00/IP20/Open Type Enclosure

Converter operation between -10°C and +50°C allows 100% continuous current without derating.
Setting 1: Side-by-Side Mounting

Converter operation between -10°C and +30°C allows 100% continuous current without derating. Operation between
+30°C and +50°C requires output current derating.

Setting 3: External Heatsink Installation

Converter operation between -10°C and +40°C allows 100% continuous current without derating. Operation between
+40°C and +50°C requires output current derating.

L8-35=0 : IP00/IP20/Open Type Enclosure

L8-35=3: External Heatsink Installation

100
N \‘/
85
AN
70 A
55 - - -
L8-35=1: Side-by-Side Mounting
0 L8-12
-10 30 40 50 (Ambient temp: °C)

Figure A.1 Ambient Temperature and Installation Method Derating

¢ Altitude Derating

Standard ratings are valid for installation altitudes up to 1000 m. For installations from 1000 m to 3000 m, the converter
rated voltage and the rated output current must be derated for 1% per 100 m.
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A.4 Derating Data

164 YASKAWA ELECTRIC SIEP C710656 06C YASKAWA Power Regenerative Converter - D1000 Technical Manual



Appendix: B

Parameter List

This appendix contains a full listing of all parameters and settings available in the converter.

B.1 PARAMETERGROUPS. ... ... ittt et e e 166
B.2 PARAMETERTABLES ......... . it e e aaa s 167
B.3 DEFAULTS BY CONVERTERMODEL ........... .ot 187
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B.1 Parameter Groups

B.1 Parameter Groups

Paé??ue;er Name Page Paéar\:,nue;er Name Page
A1 Initialization Parameters 167 H4 Multi-Function Analog Outputs 175
A2 User Parameters 167 L2 Momentary Power Loss Ride-Thru 176
b1 Operation Mode Selection 168 L5 Fault Restart 177
b4 Timer Function 168 L7 Motoring Limit 177
Cc1 Acceleration and Deceleration Times 168 L8 Drive Protection 177
C6 Carrier Frequency 169 o1 Digital Operator Display Selection 178
C7 DC Bus Voltage Control 169 02 Digital Operator Keypad Functions 179
d8 DC Bus Voltage Reference 170 o3 Copy Function 179
F4 Analog Monitor Card (AO-A3) 170 o4 Maintenance Monitor Settings 179
F5 Digital Monitor Card (DO-A3) 171 u1 Operation Status Monitors 180
F6 Communication Option Card 171 u2 Fault Trace 183
H1 Multi-Function Digital Inputs 172 u3 Fault History 184
H2 Multi-Function Relay Outputs 173 u4 Maintenance Monitors 184
H3 Multi-Function Analog Inputs 174
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B.2 Parameter Tables

B.2 Parameter Tables

¢ A: Initialization Parameters

The A parameter group creates the operating environment for the converter. This includes the parameter Access Level,

Control Method, Password, User Parameters and more.

: Indicates that the parameter setting can be changed while the converter is operating.

No.
(Address Name LCD Display Description Values
Hex)
A1: Initialization
A1-00 Select L
(100H) O'eEeg li:IIll guage 0: English Default: 0
C Language Selection | | _ g - s 1: Japanese Min.: 0
SRUN 1: =7 >/ (Japanese) g i
. 7: Chinese Max.: 7
- 7: Chinese
0: View and set A1-01 and A1-04. UO-O0 parameters
A1-01 Access Level can also be viewed. Default: 2
(101H) | Access Level 0: Operation Only 1: User Parameters (access to a set of parameters selected . ’
. Min.: 0
* SR Selection 1: User Parameters by the user, A2-01 to A2-32) Max.- 9999
2: Advanced Level 2: Advanced Access (access to view and set all -
parameters)
Init Parameters 0: No initialization
0: No Initialize 1110: User Initialize (parameter values must be stored
1 . Default: 0
A1-03 Initialize Parameters 1110: User Initialize using parameter 02-03) Min.: 0
(103H) 2220: 2-Wire Initial 2220: 2-Wire initialization Maxn' 5550
3330: 3-Wire Initial 3330: 3-Wire initialization ”
5550: oPE04 error reset 5550: oPE04 error reset
A1-04 .
(104H) Password Enter Password When the value set into A1-04 does not match the value set | Default: 0000
Al into A1-05, parameters A1-01 through A1-03, A1-06, and | Min.: 0000
(10%(1){5) Password Setting Select Password A2-01 through A2-33 cannot be changed. Max.: 9999
A2: User Parameters
A2-01 Default: b1-18
User Parameters 1 User Param 1 Range: A1-00 to
(106H)
04-19
A2-02 Default: b1-02
User Parameters 2 | User Param 2 Range: A1-00 to
(107H) 04-19
Recently edited parameters are listed here. The user can
. Default: b8-01
A2-03 also select parameters to appear here for quicker access.
User Parameters 3 | User Param 3 Range: A1-00 to
(108H)
04-19
A2-04 to
Default: —
A2-32 User Parameters 4 to User Param 4 - 32 Range: A1-00 to
(109H to |32 04-19
125H)
Determines whether recently edited parameters are saved
to the second half of the User Parameters (A2-17 to A2-32)
User Parms Sel for quicker access.
A2-33 User Parameter st 3¢ 0: Parameters A2-01 to A2-32 are reserved for the user to | Default: 0
. . 0: Disabled .
(126H) | Automatic Selection create a list of User Parameters. Range: 0 to 1
1: Enabled . )
1: Save history of recently viewed parameters. Recently
edited parameters will be saved to A2-17 through A2-32
for quicker access.

<1> Parameter setting value is not reset to the default value when the converter is initialized.
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B.2 Parameter Tables

4 b: Application

Application parameters configure the source of the operation mode selection.

H1-O00O=18.

No.
(Address Name LCD Display Description Values
Hex)
b1: Operation Mode Selection
Iéugisiizcs Lra tor 0: Digital operator
b1-02 Run Command 1: Digital lrll) uts 1: Digital input terminals Default: 1
(181H) | Selection 1 18 puts 2: MEMOBUS/Modbus communications Range: 0 to 3
2: Communication 3- Option PCB
3: Option PCB SoPe
Defines how the digital inputs are read. The inputs are
acted upon every 1 ms or 2 ms depending upon the setting.
b1-06 Digital Input Cntl Input Scans 0: Input status is read once and processed immediately (for | Default: 1
. 1: Scan .
(185H) | Reading quicker response) Range: 0, 1
2: Scans . . . .
1: Input is read twice and processed only if the status is the
same in both readings (robust against noisy signals)
ﬁlﬁifur PRG Mode Allow the converter to run while in Programming Mode.
b1-08 Run C.omr.nand Disabled@PRG 0: Run command is not accepted while in Programming Default: 0
Selection in Mode.
(187H) . 1: ModeRun . o . Range: 0 to 2
Programming Mode Enabled @PRG 1: Run command is accepted while in Programming Mode.
2: Prg only @ Stop 2: Prohibit entering Programming Mode during run.
Determines whether an external Run command that is
b1-17 Run Command at Run Cmd @ Pwr On actlv'e during power up will start the converter. . Default: 0
(1C6H) | Power U 0: Cycle Ext Run 0: Disregarded. A new Run Command must be issued. Range: 0. 1
p 1: Accept Ext Run 1: Allowed. Converter will start immediately if Run g%
Command is present at power up.
Reference Sel Sets the input source for the voltage reference.
0: Operator 0: Digital operator
bl-18 Voltage Reference 1: Ana}log Input 1: Control circuit terminal (analog 1n]?ut) Default: 0
(179H) | Source 2: Serial Com 2: MEMOBUS/Modbus communications Ranee: 0 to 8
3: Option PCB 3: Option card ge:
7: AutoModel 7: Input voltage based control 1
8: AutoMode2 8: Input voltage based control 2
b4: Timer Function
. ' Sets the on-delay times for a digital timer output (H2-0O0C1 Default: 0.0 s
b4-01 Timer Function Delay-ON Timer =12). Min.: 0.0 s
(1A3H) | On-Delay Time 4 The output is triggered by a digital input programmed to o
Max.: 3000.0 s
H1-OO=18.
. . Sets the off-delay times for a digital timer output (H2- Default: 0.0 s
b4-02 Timer Function . a0 = 12). .
. Delay-OFF Timer S S Min.: 0.0 s
(1A4H) | Oft-Delay Time The output is triggered by a digital input programmed to Max.: 3000.0 s

4 C: Tuning

Tuning parameters set the voltage increase time, voltage decrease time, carrier frequency, and DC bus voltage control.

No.
(Address Name LCD Display Description Values
Hex)
C1: Voltage Increase and Decrease Times
C1-20 Sets the output voltage increase time in seconds. Default: 10.0 s
(265H) | Voltage Increase Vief Inc Ramp t Set the time to increase from 0% to 100%. Min.: 0’0 s ’
RN Time P 400 V Class: 800 V/C1-20 (V/s) Max“' 1'00 0s
200 V Class: 400 V/C1-20 (V/s) h ’
C1-21 Sets the output voltage decrease time in seconds. Default: 10.0 s
(266H) | Voltage Decrease Set the time to decrease from 100% to 0%. . P
. Vref Dec Ramp t Min.: 0.0 s
SroN Time 400 V Class: 800 V/C1-21 (V/s) Max. 1000 s
200 V Class: 400 V/C1-21 (V/s) R
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B.2 Parameter Tables

No.
(Address Name LCD Display Description Values
Hex)

C6: Carrier Frequency

Co6-03 Carrier Frequency

(225H) | Upper Limit CarrierFreq Max C6-03 is displayed on the operator, but cannot be set. -

C7: DC Bus Voltage Control

N DC Bus Voltage Sets the proportional gain for DC bus voltage control Default: 20.00
(253H) | Control (Avr) AVR P Gain cave) prop & & Min.: 1.00
GRUN Proportional Gain ' Max.: 300.00
C7-02 DC Bus Voltage Default: 0.500 s
(25 4H) | Control (Avr) AVR I Time Sets the integral time for DC bus voltage control (Avr). Min.: 0.000 s
BRUN Integral Time Max.: 10.000 s
DC Bus Voltage )
C7-03 Control (Avr) . Sets the primary delay time constant for DC bus voltage Df;fault. 0.000's
. . AVR Delay Time Min.: 0.000 s
(255H) | Primary Delay Time control (Avr).
Max.: 0.500 s
Constant
There is normally no need to change this parameter from
. the default value. Sets whether to automatically calculate
Reactive Current . .
. the leading current compensation for the control process to
Reference Bias . . .
C7-12 . . compensate the leading current in the reactive current Default: 1
Automatic React I Bias Sel .
(26EH) . reference so that the leading current becomes 0. Range: 0, 1
Calculation .
Selection 0: Disabled
1: Enable (Automatically calculate the reactive current
reference bias.)
C7-41 Gain for Active . There is normally no need to change this parameter from De.fault: 0.000
(1128H) | Damping 2 Damp Gain 2 the default val Min.: 0.000
ping ¢ default vaiue. Max.: 10.000
C7-42 Gain for Automatic There is normally no need to change this parameter from | Default: 100.0%
(1129H) Compensation of Id Bias Gain the default value. Min.: 0.0%
Leading Current It is used to make fine adjustments to the power factor. Max.: 1000.0%
There is normally no need to change this parameter from
the default value. This parameter is for factory setting.
If the setting is not correct, the converter may be damaged.
C7-43 Input Voltage Offset Vac Bias Adi Sel 0: Standard Default: 0
(112AH) | Adjustment ! 1: Start offset adjustment. (The parameter returns to 0 after | Range: 0 to 2

it is set.)
2: Offset adjustment not required. (The parameter returns
to 0 after it is set.)

Default: 0.00
Min.: 0.00
Max.: 1.00

C7-44 Gain for Active Dampine Gain 3 There is normally no need to change this parameter from
(112BH) | Damping 3 ping the default value.

There is normally no need to change this parameter from Default: <>
C7-47 Adjustment Reactor L1 Compensation the default value. Min.- 06 000
(112EH) |1 P Set this parameter to the value that is specified by the Max"' 6 5' 000

manufacturer when using a filter such as the DC5.

Default: 0 ms

C7-50 Operation Ready Sets the delay time to turn on the Operation Ready signal

. Conv READY delay - Min.: 0 ms
(113BH) | ON Delay Time (H2-O0 = 6). Max.: 500 ms
There is normally no need to change this parameter from Default: -
C7-51 Adjustment Reactor . the default value. . )
L2 Compensation Min.: 00.000

(113CH) |2 Set this parameter to the value that is specified by the

manufacturer when using a filter such as the DC5. Max. 65.000

<1> This parameter is not available in model 4A0630.
<2> Default setting is dependent on parameter 02-04, Drive Model Selection.
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¢ d: References

Reference parameters set the value of the DC bus voltage reference.

No.
(Address Name LCD Display Description Values
Hex)
d8: DC Bus Voltage Reference
200 V Class
Default: 330 V
dg-o1 Sets the DC bus voltage reference in volts. Range:300 Vto
(2B9H) | DC Bus Voltage Vpn Volt Ref Yaskawa recommends setting a value that is 1.5 times the 360 V
GRUN Reference set value of the Power Supply Voltage (U1-54). 400 V Class

Default: 660 V
Range: 600 V to
730 V

¢ F: Options

F parameters program the converter for communication options and to function with option cards.

No.
ress ame isplay escription alues
Add N LCD Displ D ipti Val
Hex)
F4: Analog Monitor Card (AO-A3)
Sets the monitor signal for output from terminal V1. Set Default: 0
F4-01 Terminal V1 AO Chl Select this parameter to the last three digits of the desired Min - 0(')0
(391H) | Monitor Selection UO-0O0 monitor. Some U parameters are available only Maxu' 408
in certain control modes. h
F4-02 Terminal V1 Default: 100.0%
(392H) Monitor Gain AO Chl Gain Sets the gain for voltage output via terminal V1. Min.: -999.9%
'SRUN Max.: 999.9%
Sets the monitor signal for output from terminal V2. Set Default: 0
F4-03 Terminal V2 AO Ch2 Select this parameter to the last three digits of the desired Min.: 0 60
(393H) | Monitor Selection ¢ UO-O0 monitor. Some U parameters are available only Max' } 408
in certain control modes. -
B eminal V2 Default: 50.0%
(394H) : : AO Ch2 Gain Sets the gain for voltage output via terminal V2. Min.: -999.9%
Monitor Gain
'SRUN Max.: 999.9%
F4-05 - 0.0°
(395H) | Terminal V1 AO Chl Bias Sets the amount of bias added to the voltage output via 1]\)/{?}&1}113909.09@
. . . e T . 0
Bron Monitor Bias terminal V1. Max.: 999.9%
F4-06 - 0.0°
(396H) | Terminal V2 AO Ch2 Bias Sets the amount of bias added to the voltage output via I?A?Ifla?ﬂ;gog'ogﬁ;
. o . P . 0
7 Monitor Bias terminal V2. Max.: 999.9%
F4-07 | Terminal V1 Signal g%_?gt\?géel Chl 0:0t0 10V ﬁ?rflaflg: 0
(397H) | Level 1:-10+10VDC 1:-10to 10V Max“' |
F4-08 | Terminal V2 Signal | 0 OP! Le¥el €h2 0:0t0 10V Pt O
(398H) | Level 1:_10 10 VDC 1:-10to 10V Maxu' |
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No.
(Address Name LCD Display Description Values
Hex)
F5: Digital Output Card (DO-A3)

: Default: F

(};39(;{1) Corminal PI-PC | DO Ch Seleet Min.: 0
Wi Sefeetio Max.: 160
: Default: F

595:)51) ”(l;ertmlrtlasl II’Z—ECH DO Ch2 Select Min.: 0
HipHt Seiectio Max.: 160
: Default: F

(9Bt | Outpt Selesion | PO €3 el Min.: 0
P Max.: 160
. Default: F

F5-04 Terminal P4-PC DO Ché Select Min: 0

(39CH) Output Selection . .

Sets the function for contact output terminals M1-M2, Max.: 160
F5-05 Terminal PS-PC M3-M4, and photocoupler output terminals P1 through P6. Dejfault: F

(39DH) | Output Selection | DO Ch3 Select Min.: 0
e Max.: 160
. Default: F

(13:;;30]?) gertmntlaslellggcgggn DO Ch6 Select Min.: 0
e Max.: 160
. Default: F

i i ooarsi
e Max.: 160
. Default: F

(gi_(?l?l) Ouut Sclouion. | DO €IS Select Min.: 0
HipHE SEieeto Max.: 160

F6: Communication Option Card
For details on a specific option card, refer to the instruction manual for the option card.
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€ H: Multi-Function Terminals

H parameters assign functions to the multi-function input and output terminals.

No.
(Address Name LCD Display Description Values
Hex)
H1: Multi-Function Digital Inputs
Mul'tl-Functlon Default: 4B
H1-01 Digital Input :
. Term S1 Func Sel Min.: 1
(438H) | Terminal S1
. . Max.: 67
Function Selection
Mul'tl-Functlon Default: 4C
H1-02 Digital Input ;
. Term S2 Func Sel Min.: 1
(439H) | Terminal S2
. . Max.: 67
Function Selection
M.ul.tl-Functlon Default: 24H
H1-03 Digital Input ;
. Term S3 Func Sel Min.: 0
(400H) | Terminal S3
. . Max.: 67
Function Selection
Multi-Function Default: 14H
H1-04 | Digital Input .
. Term S4 Func Sel Min.: 0
(401H) | Terminal S4 . . . . s
- : Assigns a function to the multi-function digital inputs S1 | Max.: 67
Function Selection
- - to S8.
Multi-Function Note: Set unused terminals to F. Default: F
H1-05 Digital Input i
. Term S5 Func Sel Min.: 0
(402H) | Terminal S5 Max.: 67
Function Selection ax.:
H1-06 gzlittlz;lp Iur:lpclion Default: F
T F 1 in.:
(403H) | Terminal S6 erm S6 Func Se Min.: 0
. . Max.: 67
Function Selection
H1-07 g[;llttlaf;i)cion Default: F
Term S7 Func Sel in.:
(404H) | Terminal S7 EHm S Tne 5 Min.: 0
. . Max.: 67
Function Selection
Mul'tl-Functlon Default: 8H
H1-08 | Digital Input :
. Term S8 Func Sel Min.: 0
(405H) | Terminal S8
. . Max.: 67
Function Selection
H1 Multi-Function Digital Input Selections
ggtEan Function LCD Display Description
Open: REMOTE (parameter settings determine the source of the frequency
. Reference 1 or 2 (b1-01, b1-02 or b1-15, b1-16)
! LOCAL/REMOTE selection | Local/Remote Sel Closed: LOCAL, Frequency reference and Run command are input from
the digital operator
Baseblock command (N.O.) Ext BaseBlk N.O. Closed: No converter output
9 Baseblock command (N.C.) Ext BaseBlk N.C. Open: No converter output
L . Open: Function assigned by H3-14 is disabled.
C Analog terminal input selection| Term A2 Enable Closed: Function assigned by H3-14 is enabled.
F Through mode Term Not Used Select this setting when using the terminal in a pass-through mode.
14 Fault reset Fault Reset Closed: Resets faults if the cause is cleared and the Run command is
removed.
. L . . Triggers the timer set up by parameters b4-01 and b4-02. Must be set in
18 Timer function input Timer function conjunction with the timer function output (H2-0OO = 12).
Open: Parameters cannot be edited (except for U1-01 if the reference
1B Program lockout Program Lockout source is assigned to the digital operator).
Closed: Parameters can be edited and saved.
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H1 Multi-Function Digital Input Selections
H1-0O0 . . oy
Setting Function LCD Display Description
External fault
24: NO/ Always Det,
Coast to Stop
25: NC/Always Det,
Coast to Stop 24: N.O., Always detected, coast to stop
26: NO/During RUN,
25: N.C., Always detected, coast to stop
Coast to Stop .
. 26: N.O., During run, coast to stop
27: NC/During RUN, .
24 t0 27 27: N.C., During run, coast to stop
External fault Coast to Stop . .
2Cto 2F 2C: N.O., Always detected, alarm only (continue running)
2C: NO/Always Det, . .
2D: N.C., Always detected, alarm only (continue running)
Alarm Only . . .
2E: N.O., During run, alarm only (continue running)
2D: NC/Always Det, 2F: N.C., During run, alarm only (continue running)
Alarm Only T grun, Y &
2E: NO/ During RUN,
Alarm Only
2F: NC/During RUN,
Alarm Only
47 Node Setup Node SetUp Closed: Node setup for SI-S3 enabled.
Closed: Run
4B Run Command Run Command3 Note: To start operation, close the Stop Command (4C) and then open the
(2-wire Sequence) Run Command signal. After operation has started, it will continue even if
the Run Command signal is opened.
Stop Command Open: Stop.
4c (2-wire Sequence) Stop Command3 Note: To stop operation, open the Stop Command signal.
67 Communications test mode Comm Test Mode Iests tl’l’e. MEMOBUS/Modbus RS-422/RS-485 interface. Displays
PASS” if the test completes successfully.
No.
(Address Name LCD Display Description Values
Hex)
H2: Multi-Function Relay Outputs
H2-01 Terminal M1-M2 Default: 25H
(40BH) function selection M1-M2 Func Sel Min.: 0
(relay) Max.: 160
H2-02 Terminal M3-M4 Refer to H2 Multi-Function Relay Output Settings on Default: 26H
(40CH) Function Selection P1/PC Func Sel page 173 for a description of setting values. Min.: 0
(Relay) Note: Set unused terminals to F. Max.: 160
H2-03 Terminal M5-M6 Default: 6H
(40DH) Function Selection P2/PC Func Sel Min.: 0
(Relay) Max.: 160
Select the output unit of the multi-function contact when
Pwr Mon Unit Sel H2-01 to H2-03 is set to 39 and 3A.
H2-06 kWh Monitor Pulse 11 kWh un1t§ . De.fault: !
(437H) | Output Unit Selection 2: 10 kWh units 1: 1 kWh Units Min.: 1
Py IO | 3: 100 kWh units 2: 10 kWh Units Max.: 4
4: 1000 kWh units 3: 100 kWh Units
4: 1000 kWh Units
H2 Multi-Function Relay Output Settings
H2-00 . o e
Setting Function LCD Display Description
0 During run During RUN 1 Closed: A Run command is active or voltage is output.
6 Ready Drive Ready Closed: Power up is complete and the converter is ready to accept a Run
command.
7 DC bus undervoltage DC Bus Undervolt Closed: DC bus voltage is below the Uv trip level set in L2-05.
8 During baseblock (N.O.) BaseBlk 1 Closed: Converter has entered the baseblock state (no output voltage).
E Fault Fault Closed: Fault occurred.
F Through mode Not Used Set this value when using the terminal in the pass-through mode.
10 Minor fault Minor Fault Closed: An alarm has been triggered.
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H2 Multi-Function Relay Output Settings

H2-00 . - s
Setting Function LCD Display Description
1 Fault reset command active Reset Cmd Active Cloged: A command has .been entered to clear a fault via the input
terminals or from the serial network.
12 Timer output Timer Output Closed: Timer output.
1B During baseblock (N.C.) BaseBlk 2 Open: Converter has entered the baseblock state (no output voltage).
1D During Regeneration Regenerating Closed: Motor is regenerating energy into the converter.
1E Restart enabled Dur Flt Restart Closed: An automatic restart is performed
20 Drive overheat pre-alarm (oH) | OH Prealarm Closed: Heatsink temperature exceeds the parameter L8-02 value.
24 Fuse Blowout Detection FUA/FUD Detect Closed: Fuse burnout detected.
25 During Run 1 During RUN 1 Closed: The drive is ready to operate.
26 During MC ON MC On Closed: The magnetic contactor is closed.
27 (C()(;jlzv)erter Overload Warning OL2 Pre-alarm Closed: There is an overload warning.
oF Maintenance Period Maintenance Closefi: Itis tlrpe to perform rpamtenance on the cooling fan, electrolytic
capacitor, and inrush prevention relay.
30 During Motoring Limit Torque Limit Closed: When the motoring limit has been reached.
. Pulse Output Energy Output units are determined by H2-06. Outputs a pulse every 200 ms to
39 Power Consumption Pulse Out indicate the kWh count.
3A Regenerated Power Pulse Output RegEn Outputs a pulse to indicate the regenerated power.
Pulse Out
Closed: Alarm occurred (excluding Uv, AUv, Fdv, SrC, and PAUv).
3B Alarm 2 Minor Fault 2 Note: This setting is available in converter software versions
PRG:902003 or later.
Open: REMOTE
3C LOCAL/REMOTE status Local Closed: LOCAL
4D oH Pre-alarm time limit OH Pre-Alarm Closed: oH pre-alarm time limit has passed.
60 Internal cooling fan alarm Fan Alrm Det Closed: Internal cooling fan alarm
. o Inverts the output switching of the multi-function output functions.
100 to 160 zs?cﬁion 0 to 60 with inverse - Set the last two digits of 1000 to reverse the output signal of that
P specific function.
No.
(Address Name LCD Display Description Values
Hex)
H3: Multi-Function Analog Inputs
H3-01 | Terminal Al Signal | [ Al Level - 0:0t0 10V Default: 0
(410H) | Level Selection 0: 0-10V, (LowLim=0) 1:-10to 10 V Min.; 0
1: 0-10V, (BipolRef) ’ Max.: 1
. Default: F
H3-02 Termlpal Al . Term A1 FuncSel Sets the function of terminal A1. Min.: F
(434H) | Function Selection Max.: 19

H3-03 . 0
(411H) | Terminal A1 Gain . . Sets the level of the input value selected in H3-02 when 10 De.fa.ult. 100;)0 &
Setting Terminal A1 Gain V is input at terminal A1 Min.: -999.9%
GSRUN ’ Max.: 999.9%
H3-04
. . . . Default: 0.0%
(412H) "é“zltrgﬁnal Al Bias Terminal Al Bias S/e'i[: itillelifzflt é)rfr‘rtllilrfallnglllt value selected in H3-02 when 0 Min.: -999 9%
BRON & P ' Max.: 999.9%
H3-05 Terminal A3 Signal Term A3 Signal . 0:0to 10V Default: 0
(413H) | Level Selection 0: 0-10V (LowLim=0) 1:-10to 10 V Min.: 0
1: 0-10V (BipolRef) ’ Max.: 1
. Default: F
. . . ermina e ets the function of termina . in.:
(Iif4(1)-16) geﬁzltlll:ill sslectlon T IA3 Sel Sets the fu f A3 Min.: F
b Max.: 19
H3-07
. . . . Default: 100.0%
(415H) ;’Ziglnmal A3 Gain Terminal A3 Gain f}eit: ;Eeif\:t:ltgrfntllillel ;Fil:l),t value selected in H3-06 when 10 Min.: 999 9%
Srun & P ' Max.: 999.9%
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No.
(Address Name LCD Display Description Values
Hex)
H3-08
. . . . Default: 0.0%
(416H) gztt‘tr?rlnal A3 Bias Terminal A3 Bias s/eit: ;[Eell:::f{[;)rf;rtllszallnggt value selected in H3-06 when 0 Min.: 999 9%
£ P ' Max.: 999.9%
Term A2 Level (1) ?12);)01?)/\/
H3-09 | Terminal A2 Signal (1) 8:18:]/’ g‘i’wfﬁmgo) 2: 41020 mA B;fla?g: 2
(417H) | Level Selection : » (BIPOLRE 3: 0 to 20 mA .
2:4-20 mA . . . Max.: 3
3 0-20 mA Note: Use DIP switch S1 to set input terminal A2 for a
’ current or a voltage input signal.
. Default: F
H3-10 Termlp al A2 . Term A2 FuncSel Sets the function of terminal A2. Min.: F
(418H) | Function Selection
Max.: 19
H3-11 . 0
(419H) | Terminal A2 Gain . . Sets the level of the input value selected in H3-10 when 10 De?fault. 100.0%
C Settin Terminal A2 Gain V (20 mA) is input at terminal A2 Min.: -999.9%
SRUN & P : Max.: 999.9%
H3-12 -0 0°
(41AH) | Terminal A2 Bias . . Sets the level of the input value selected in H3-10 when 0 D?fa}ﬂt' 0.0{0
C Setting Terminal A2 Bias V (0 or 4 mA) is input at terminal A2 Min.: -999.9%
GSRUN ’ Max.: 999.9%
H3-13 Analog Input Filter A1/A2 Filter T Sets a primary delay filter time constant for terminals A1, I\D/[?rfla-u:)t:o%? s
(41BH) | Time Constant A2, and A3. Used for electrical noise filtering. Max. B 2' 00's
Determines which analog input terminals will be enabled
A1/A2 Sel when a digital input programmed for “Analog input
1: Al Available enable” (H1-O0O = C) is activated.
2: A2 Available 1: Terminal A1 only )
H3-14 ?:;;?Eallng;l;ble 3: A1/A2 Available 2: Terminal A2 only 11\3;:"1@1;. 7
(41CH) Selection 4: A3 Available 3: Terminals A1 and A2 only Ml 7
clectio 5: A1/A3 Available 4: Terminal A3 onl ax.:
y
6: A2/A3 Available 5: Terminals A1 and A3
7: All Available 6: Terminals A2 and A3
7: All terminals enabled
H3 Analog Output Settings
ggt-Ean Function LCD Display Description
F Through mode Through mode Set this value when using the terminal in the pass-through mode.
10 Power Su].opl.y Side Active Motoring I Limit 10 V = Converter rated current
Current Limit
12 Regenerat.lor.l side Active Regen I limit 10 V = Converter rated current
Current Limit
19 Voltage Reference DC V Reference 10 V = Maximum value in d§-01
No.
(Address Name LCD Display Description Values
Hex)
H4: Analog Outputs
Selects the data to be output through terminal FM. Default: 157
H4-01 Terminal FM Term FM FuncSel Set the desired monitor parameter to the digits available in Min - 060
(41DH) | Monitor Selection uO-0oa. Max“' 408
For example, enter “153” for U1-53. -
H4-02
. . . . Default: 100.0%
0,
(41EH) g;(l;rr?iltr:ril GF ;\ﬁl Terminal FM Gain sSeezlfcttl;Z i;lgor:liigf\;e:l ;12 terminal FM that is equal to 100% of the Min. - -999.9%
SRUN : Max.: 999.9%
H4-03
. . . . Default: 0.0%
0,
(41FH) I;rr;iltn?l];M Terminal FM Bias Selts tthz i;gr:ﬂ[ lfvel1 at terminal FM that is equal to 0% of the Min.: 999 9%
Sron onitor Bias selected monitor value. Max. 999 9%
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No.
(Address Name LCD Display Description Values
Hex)
Selects the data to be output through terminal AM. Default: 155
H4-04 Terminal AM Terminal AM Sel Set the desired monitor parameter to the digits available in Min.- 060
(420H) | Monitor Selection uO-0oa. M x 408
For example, enter “153” for U1-53. ax:
H4-05 . 0
(421H) | Terminal AM Terminal AM Gain Sets the signal level at terminal AM that is equal to 100% of the ﬁeifla.Lll';;gO.g(l/A)
. . . o = . 0
Sron Monitor Gain selected monitor value. Max.: 999.9%
H4-06 - 000
(422H) | Terminal AM Terminal AM Bias Sets the signal level at terminal AM that is equal to 0% of the aﬁi@%%%ﬁ;
. . . o = . 0
SR Monitor Bias selected monitor value. Max.: 999.9%
Level Selectl Sets the signal level at terminal FM. Default: 0
H4-07 | Terminal FM Signal | 0: 0-10 VDC 0:0t0 10V Mmoo
(423H) | Level Selection 1:-10+10 VDC 1:-10to 10V Max“' |
2:4-20 mA 2:4t020 mA -
AO Level Select2 | Sets the signal level at terminal AM. Default: 0
H4-08 Terminal AM Signal | 0: 0-10 VDC 0:0to 10V Min - 0'
(424H) | Level Selection 1: -10 +10 VDC 1:-10to 10V Maxn' |
2:4-20 mA 2: 41020 mA -

¢ L: Protection Function

Protection function parameters set momentary power loss processing, fault retries, and hardware protection.

No.
(Address Name LCD Display Description Values
Hex)
L2: Momentary Power Loss Ride-Thru
0: Disabled. Converter trips on Uv1 fault when power is
lost.
Momentary Power Per Selection 1: Recov;r within the t.ime set in L2-02. Uvl will be Default: 0
L2-01 Loss Operation 0: Disabled detected if power loss is longer than L2-02. Min.: 0
(485H) Selection 1: Enbl with Timer 2: Recover as long as CPU has power. Uv1 is not detected. Max. N )
2: Enbl whl CPU act Note: Even if L2-01 is set to 1 or 2, the converter may -
detect a fault when momentary-power-loss occurs during
regeneration or during no load.
L2-02 Momer.ltary Power . Sets the Power Loss Ride-Thru time. Enabled only when Default: >
(486H) LQSS Ride-Thru PwrL Ridethru t 12-01 =1 or 3. Min.: 0.0 s
Time Max.: 25.5 s
200 V Class
Default: 190 V
L2-05 Undervoltage There is normally no need to change this parameter from ﬁi :' l251(())\\]/
(489H) %ﬁ"“m Level | PUV Det Level the default value, 400 V Class
Default: 380 V
Min.: 300 V
Max.: 420 V
200 V Class
Default: 150 V
Min.: 100 V
L2-21 AUv Detection AC UV Level Sets the undervoltage detection level for power supply Max.: 200 V
(4D5H) | Level voltage (AC) in volts. 400 V Class
Default: 300 V
Min.: 200 V
Max.: 400 V
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3: ExternalHeatsink

No.
(Address Name LCD Display Description Values
Hex)
There is normally no need to change this parameter from | 200 V Class
the default value. Protects the converter against Default: 277 V
momentary increase of power supply voltage caused by Min.: 0V
L2-35 Momentary vrE V Resonance Lvl power supply resonance or other factors. Max.: 400 V
(11EOH) | Detection Level A vrE is detected when the detected power supply voltage | 400 V Class
exceeds the value that is set in L2-35. Set the effective Default: 554 V
value in L2-35. Min.: 0 V
Faults are not detected if you set this parameter to 0. Max.: 800 V
Power Supply There is normally no need to change this parameter from | Default: 300 ms
L2-36 Resonance vrE Detect time the default value. Min.: 150 ms
Detection Time The converter will stop temporarily, if a power supply Max.: 1000 ms
Number of P resonance is detected (rvE). Default: 3
L2937 S uml erRo ower ED c The converter will stop completely, if a power supply M? aTllt‘
) upply Resonance | vt etect Count resonance is detected (rvE) within the time set in L2-36 in 1n..v 0
Detection milliseconds for the number of time that is set in L2-37. Max.: 1
L5: Fault Restart
Sets the number of times the converter may attempt to Default: 0 time
L5-01 Number of Auto Num of Restarts restart after the following faults occur: GF, oC, oH1, oL2, | Min.: 0 time
(49EH) | Restart Attempts .
ov, Uvl. Max.: 10 times
Auto Restart Fault | Restart Sel . Default: 0
(I;SFOP%) Output Operation 0: Flt Outp Disabld (1): i;‘ﬂ: 23?33I zgttijztzl\;er.in restart attempt Min.; 0
Selection 1: Flt Outp Enabled ’ P & p Max.: 1
. . . Default: 10.0 s
L5-04 Fault Reset Interval . Sets the amount of time to wait between performing fault .
(4A0H) | Time Flt Reset Wait T restarts Min.: 0.5 s
) Max.: 600.0 s
0: Continuously attempt to restart while incrementing
L5-05 Fault Reset Fault Reset Sel restart counter only at a successful restart. Default: 0
(46CH Overation Selecti 0: Continuous 1: Attempt to restart with the interval time set in L5-04 and | Min.: 0
) peration Selection | 1. se L.5-04 Time increment the Max.: 1
restart counter with each attempt.
L7: Motoring Limit
3 1 3 . 0
L7-25 Active Current Limit . . Sets the limit for the active current at the power supply De.fault. 200%
(628H) at Power Supply Motoring I Limit side Min.: 0%
Side ' Max.: 200%
. 0,
L7-26 | Active Current Limit . - . | Default: 200%
. . .| Regen I Limit Sets the limit for the active current at the regeneration side.| Min.: 0%
(629H) | at Regeneration Side
Max.: 200%
L8: Drive Protection
. Default: <2
L8-02 Overheat Alarm OH Pre-Alarm Lvl An overheat alarm occurs when heatsink temperature Min.: 50°C
(4AEH) | Level exceeds the L8-02 level. 5
Max.: 150°C
L8-03 Overheat Pre-Alarm OH Pre-Alarm Sel 1: Ramp to stop. A fault is triggered. D?fault: 3
(4AFH) | Operation Selection I Ramp to stop 3: Continue operation. An alarm is triggered Min.: 1
P 3: Alarm only ' ueop ’ ggered. Max.: 3
1809 | Output Ground Fault | 9™ Flt Det Sel 0: Disabled Default: <~
(4BSH) | Detection Selection | 0 Disabled 1: Enabled Min.: 0
ctection Seiection | 1. Enabled - nabie Max.: 1
Heatsink Cooling Fan On/Off Sel 0: During run only. Fan operates only during run for L8-11 Default: 0
L8-10 . seconds after stop. .
Fan Operation 0: Dur Run (OffDly) . Min.: 0
(4B6H) X 1: Fan always on. Cooling fan operates whenever the
Selection 1: Always On . Max.: 1
converter is powered up.
. . . . Default: 60 s
L8-11 Heatsink Cooling Fan Delay Time Sets a delay time to shut off the cooling fan after the Run Min: 0's
(4B7H) | Fan Off Delay Time Y command is removed when L8-10 = 0. "
Max.: 300 s
L8-12 Ambient . Enter the ambient temperature. This value adjusts the 0L.2 De.fault: 400 C
(4B8H) | Temperature Settin, Ambient Temp detection level Min.: -10°C
peratu & Vel Max.: 50°C
Installation Sel 0: IP00/IP20/Open Type Enclosure Default: <2
L8-35 Installation Method | 0: IPO0/OpenChassis D 7open 1yp: . ’
(4ECH) | Selection 1: Side-bv-Side 1: Side-by-Side Mounting Min.: 0
) Y 3: External Heatsink Installation Max.: 3
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No.
(Address Name LCD Display Description Values
Hex)
1841 High Current Alarm ngh Cur Alm Sel 0: Disabled o Dcffault: 0
(4F2H) | Selection 0: Disabled 1: Enabled. An alarm is triggered at output currents above | Min.: 0
1: Enabled 150% of converter rated current. Max.: 1
There is normally no need to change this parameter from
Vpn Ripple Sel the default value.
o el 6 BUS g nd dcs o | etk
(66FH) | Detection Selection | 1: Coast to Stop N UpP’y Tau PPIc 15 100 bad. B
2 Alarm Onl 0: No detection Max.: 2
' Y 1: Stop operation (fault)
2: Continue operation (minor fault)
200V Class
Default: <>
Min.: 1
Power Supply Fault There is normally no need to change this parameter from n .
L8-66 . . R ; . Max.: 200
Detection Voltage | Vpn Ripple Lvl the default value. The main circuit DC voltage ripple is
(670H) ; . . 400V Class
Level monitored in a cycle of 200 ms. If the difference between Default: <>
the maximum and minimum values of the ripple exceeds Min.: 1 '
the value that is set in L8-66 for the number of times that is Max. B 200
: set in L8-67, a power supply fault is detected. =
18-67 Number of Times of Default: 5
(671H) Power Supply Fault | Vpn Ripple Cnt Min.: 1
for Detection Max.: 10
Sets whether to enable or disable the protective function
L8-69 Input Phase Loss AC Phase Imb Det for the converter when there is an input phase loss. Default: 1
(673H) Protection Selection | 0: Disabled 0: Disabled Min.: 0
3 1: Enabled 1: Enabled (Detect input phase loss and power supply Max.: 1
imbalance.)
Enables phase loss protection for the input terminals R/L1,
L1878 Module Phase Loss LF3 .Det Sel S/LZ., T/L3 or R1/L11, S1/L21, T1/L31. De.fault: 1
(2CCH) | (LF3) Protection 0: Disabled 0: Disable Min.: 0
1: Enabled 1: Enable Max.: 1
Note: This parameter is available only in model 4A0630.
DCS5 Conveter Unit Sgif:c}tlev:;egerveip;lea.sc;t;gisl)CS with D100, using the Default: 0
L9-08 Replacement Replacement DC5 perip ’ Min.: 0
Selecti 0: Disable Max - 1
election | Enable ax.:
DC3 Conveter Unit Seiieclt1 v;/:le:il reiplac;ngi DC3 with D1000, using the Default: 0
L9-09 Replacement Replacement DC3 periphe evices as is. Min.: 0
Selectio 0: Disable Max - 1
on 1: Enable ax:
<2> Default setting is dependent on parameter 02-04, Drive Model Selection.
4 o: Operator-Related Settings
The o parameters set up the digital operator displays.
No.
(Address Name LCD Display Description Values
Hex)
o1: Digital Operator Display Selection
When the power supply is turned on, the operator will
display the following in order: DC Bus Voltage Reference, Default: 158
01-01 Drive Mode DC Bus Voltage Feedback, DC Current Reference, Power (Monit .r U1-58)
(500H) | converter Monitor | User Monitor Sel Supply Voltage, Power Supply Frequency, and U1-000. Lonte
. . . . Min.: 110
RN Selection The 01-01 parameter sets the item to display instead of the Max. 914
output voltage. "
The 01-02 parameter sets the item to display at power up.
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No.
ress ame isplay escription alues
Add N LCD Displ D ipti Val
Hex)
Power-On Monitor Selects the mforrpatlon displayed on the digital operator
| Frequency Ref when the power is turned on.
0l-02 User Monitor 2: FWC]l) /RE}\,/ 1: Output Voltage Reference Default: 1
(S01H) | Selection after ) 2: Output Voltage Feedback Min.: 1
C 3: Output Freq
SRUN Power Up 3: Output Current Max.: 5
4: Output Current
5- User Monitor 4: Input Voltage
’ 5: User monitor item set in 01-01
01-05
(504H) Default: 3
C LCD Contrast LCD Contrast Sets the brightness of the LCD operator. Min.: 0
SRUN Control
Max.: 5
<7>
02: Digital Operator Keypad Functions
0: Disabled Default: 1
(2%)_5(;;) Iﬁﬁi{tifglection LO/RE Key 1: Enabled. LO/RE key switches between LOCAL and Min.: 0
REMOTE operation. Max.: 1
02-02 STOP Key Function Oper. STOP Key 0: Disabled. STOP key is disabled in REMOTE operation. De.fault: !
(506H) | Selection 0: Disabled 1: Enabled. STOP key is always enabled Min.: 0
1: Enabled ’ ’ Y Y ' Max.: 1
0: No change.
User Default Sel 1: Set defaults. Saves parameter settings as default values | Default: 0
02-03 User Parameter 0: No Change e e .
. for a User Initialization. Min.: 0
(507H) | Default Value 1: Save User Init .
. 2: Clear all. Clears the default settings that have been Max.: 2
2: Clear User Init s
saved for a User Initialization.
Default:
. . . . Determined by
02-04 Unit Model Enter the converter model. Setting required only if
. Inverter Model # . . converter model.
(508H) | Selection installing a new control board. Min.: —
Max.: —
Operation Selection . Determmes the operation when the digital operator is
. Oper Discon Det disconnected. Default: 0
02-06 when Digital . . - - .
. 0: Disabled 0: The converter continues operating if the digital operator | Min.: 0
(50AH) | Operator is L
Disconnected 1: Enabled is disconnected. Max.: 1
1: A fault is triggered (oPr) and the motor coasts to stop.
02-09
(S0DH) Reserved - - -
Sets the operation for Converter Capacity Setting Fault
(oPEO1).
US signal check Set this parameter to 1 to reset an oPEO1 fault without Default: 0
02-21 . .
(S1AH) converter Check 0: Nomal cycling the power supply. Min.: 0
1: Start 0: Standard Max.: 1
1: Recheck converter (The parameter returns to 0 after it is
set.)
03: Copy Function
COPY SELECT 0: No action .
1: Read parameters from the converter, saving them onto
0: COPY SELECT the digital operator. Default: 0
03-01 Copy Function 11 INV=OP READ 2: Cog aralljmeters- from the digital operator, writing them | Min.: O.
(515H) | Selection 2: OP—INV WRITE - ~OPY P gitat operator, & .
to the converter. Max.: 3
3: OP«——INV . . .
3: Verify parameter settings on the converter to check if
VERIFY
they match the data saved on the operator.
03-02 Copy Allowed Reaq Allowable 0: Read operation prohibited De.fault: 0
(516H) | Selection 0: Disabled 1: Read operation allowed Min.: 0
1: Enabled - neadop © owe Max.: 1
o4: Maintenance Monitor Settings
04-01 Cumulfitlve . . Sets the value for the cumulative operation time of the Default: 0
(50BH) Operation Time DrvElapsTimeCnt nverter in units of 10 h Min.: 0
Setting converier i untis of TV A Max.: 9999
4-02 Cumulative ElapsTimeCntSet 0: Logs power-on time Default: 0
N Operation Time 0: Power-On Time 1: Logs operation time when the converter output is active | Min.: 0
(50CH) . . . o
Selection 1: Running Time (output operation time). Max.: 1
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No.
(Address Name LCD Display Description Values
Hex)
04-03 Coolmg Fan‘ . Sets the value of the fan operation time monitor U4-03 in De.fault: 0
(SOEH) Operation Time FanElapsTimeCn units of 10 h Min.: 0
Setting ’ Max.: 9999
. Sets the value of the Maintenance Monitor for the Default: 0%
04-05 Capacitor . . . .
(SIDH) | Maintenance Settin BusCap Maint Set capacitors. See U4-05 to check when the capacitors may | Min.: 0%
& need to be replaced. Max.: 150%
DC Bus P.re-Charge Sets the value of the Maintenance Monitor for the soft
04-07 Relay Maintenance charge bypass relay. Default: 0%
h Setting DC Bus ChrgCircMaintSet ) Min.: 0%
(523H) Pre-Charge Relay See U4-06 to check when the bypass relay may need to be Max.: 150%
. . replaced.
Maintenance Setting
Fault Data Init 0: U2-0O0 EI apq U3 -000 monitor data is not reset when the Default: 0
04-11 U2. U3 Initialization| 0: No Reset converter is initialized (A1-03). Min.: 0
(510H) ’ ) 1: U2-00 and U3-00 monitor data is reset when the B
1: Reset e Max.: 1
converter is initialized (A1-03).
. KWh Monitor Init 0: U4-10 a.nc.l U4-11 monitor data is not reset when the Default: 0
04-12 kWh Monitor 0: No Reset converter is initialized (A1-03). Min.: 0
(512H) | Initialization - O Rese 1: U4-10 and U4-11 monitor data is reset when the -
1: Reset e 1 Max.: 1
converter is initialized (A1-03).
Number of Run Run Counter Init 0: Number. of Run .commands counter is not reset when the Default: 0
04-13 converter is initialized (A1-03). .
Commands Counter | 0: No Reset . Min.: 0
(528H) e 1: Number of Run commands counter is reset when the
Initialization 1: Reset e e o Max.: 1
converter is initialized (A1-03).
4-19 This parameter is used to calculate the power rate thatis | Default: 000.00
(101 3AH) Power Unit Price Cost per 1 kWh displayed for User Monitors U9-07 through U9-14. Min.: 000.00
Set the price per 1 kWh. Max.: 650.00

<7> Parameter is available in software versions PRG: 2003 and later (PRG: 3010 and later in 4A0630).

¢ U: Monitors

Monitor parameters allow the user to view converter status, fault information, and other data concerning converter
operation.

No. LCD Analog
(Address Name Displa Description Output Unit
Hex) play Level

U1: Operation Status Monitors

Displays the input terminal status.

U1-10=00000000 +on o:orF
t Digital input 1
(terminal S1 enabled)

Digital input 2
(terminal S2 enabled)
Digital input 3 .
(terminal S3 enabled) No signal
Digital input 4 output —
(terminal S4 enabled) available
Digital input 5
(terminal S5 enabled)
Digital input 6
(terminal S6 enabled)
Digital input 7
(terminal S7 enabled)
Digital input 8
(terminal S8 enabled)

U1-10 | Input Terminal Input Term
(49H) Status Sts
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No. LCD Analog
(Address Name : Description Output Unit
Display
Hex) Level
Displays the output terminal status.
U1-11=00000000 +.on oo
L Multi-Function Relay Output
(terminal M1-M2) )
Ul-11 Output Terminal Output Multi-Function Relay Output No SIgnal
(4AH) Status Term Sts (terminal M3-M4) OutPut -
Multi-Function Relay Output available
(terminal M5-M6)
Reserved
Fault Relay
(terminal MA/MB-MC closed
MA/MB-MC open)
Verifies the converter operation status.
U1-12=00000000
L Bit 0: AUv reset. (0: Not completed, 1: Reset)
Bit 1: PF3 reset (0: Not completed, 1: Reset)
Ul-12 Bit 2: Rated frequency detection No Signal
N Drive Status Int Ctl Sts 1 ) (0: Not completed, 1 Completed) output -
(4BH) Bit 3: Phase order detection .
(0: Not completed, 1: Completed) available
Bit 4: Power supply established
(0: Not completed, 1: Completed)
Bit 5: Fdv detection (0: Not detected, 1: Detected)
Bit 6: PF3 detection (0: Not detected, 1: Detected)
Bit 7: Reserved.
Ul-13 | Terminal Al Input| Term Al . . . . 1o N
(4EH) | Level Level Displays the signal level to analog input terminal A1. 10 V: 100% 0.1%
Ul-14 | Terminal A2 Input | Term A2 . . . . 1o o
(4FH) | Level Level Displays the signal level to analog input terminal A2. 10 V: 100% 0.1%
Ul-15 | Terminal A3 Input | Term A3 . . . . 1nno o
(50H) Level Level Displays the signal level to analog input terminal A3. 10 V: 100% 0.1%
. . No signal
Ul1-18 | oPE Fault OPE Error | Displays the parameter number that caused the oPE02 or oPE08 operation Sitont B
(61H) Parameter Code error. P
available
Displays the contents of a MEMOBUS/Modbus error.
U1-19=00000000
t 1 CRC Error
1 Data Length Error .
U1-19 MEMOBUS/ Transmit 0 Not Used No signal
Modbus Error output -
©6H) 1 coge Err 1 Parity Error available
1 Overrun Error
4 Framing Error
1 Timed Out
(O Not Used
No signal
Ul1-25 Software Number | CPU 1 SW FLASH ID Sliont B
(4DH) | (Flash) Number P
available
UI-26 | SoftwareNo. | CPU2SW | oo I:J’t;l‘ffnal -
(5BH) | (ROM) Number available
No signal
U1-27 | Message ID MessagelD
(7ASH) | (OPR) (OPR) Shows the message ID number for OPE. output -
available
No signal
Ul-28 | Message ID MessagelD
(TA9H) | (INV) (INV) Shows the message ID number for INV. output
available
U1-29 | SoftwareNo. | CPU3 SW | PWM ID I:lft s:l*‘fnal -
(7TAAH) | (PWM) Number Note: This parameter is available in 4A0630. avali)lable
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No. LCD Analog
(Address Name Displa Description Output Unit
Hex) play Level
200 V Class
DC Bus Voltage
Ul-51 DCV 10 V: 400 V
(1080H) l;;ge)rence (Before Command Shows the DC bus voltage reference. 400 V Class Y
10 V: 800V
200 V Class
Ul-52 | DC Bus Voltage | DCV 10 V:400V
(1081H) | Feedback Feedback Shows the DC bus voltage feedback value. 400 V Class Y
10 V: 800 V
Ul1-53 | DC Bus Side . . 10 V: Rated
(1082H) | Current DC Current | Shows an estimated value of the bus current on the DC side. Output Current 1A
200 V Class
Ul1-54 | Power Supply 10 V: 400 V
(1083H) | Voltage AC Voltage | Shows the power supply voltage. 400 V Class | Y
10 V: F800 V
Ul-55 | Power Supply . 10 V: Rated
(1084H) | Current AC Current | Shows the current on the power supply side. fnput Current 1A
. 10 V: Rated
UI-36 1 DC Bus Side DC Power | Shows the power on the DC side. power (output | 1 kW
(1085H) | Power .
side)
10 V: Rated
Ul1-57 | Power Supply . .
(1086H) | Side Power AC Power | Shows the power on the power supply side. Si(zivev)er (input 1 kW
U1-58 | Power Supply AC . 10 V: Rated
(1087H) | Frequency Frequency Shows the frequency on the power supply side. Frequency 0.1 Hz
U1-59 | Power Supply AC Current . 10 V: Rated
(1088H) | Current Reference| Ref Shows the current reference on the power supply side. Input Current 1A
U1-60 Power o o
(1089H) Power Factor Factor Shows the power factor. 10 V: 100% 1%
Ul-61 . Active . . 0 0
(108AH) Active Current Current Shows the active current. 10 V: 100.0% | 0.1%
Ul-62 . Reactive . . 0 0
(108BH) Reactive Current Current Shows the reactive current. 10 V: 100.0% | 0.1%
200 V Class
DC Bus Voltage
U1-63 DC Volt 10 V: 400 V
(108CH) lslgge)rence (After SFS Out Shows the DC bus voltage reference after the soft starter. 400 V Class | Y
10 V: 800 V
200 V Class
Avr Input
Ul-64 . 10 V: 400 V
(108DH) ]()\Z)Iit:ﬁzn) AVR Input | Shows the Avr input. 400 V Class 1V
v 10 V: 800 V
Ul1-65 AVR ) 0 o
(10SEH) Avr Output Output Shows the Avr output. 10 V: 100.0% | 0.01%
200 V Class
U1-66 | Control Voltage | Voltage Ref| Shows the control voltage reference (Vq) in the converter for the current 10 V: 200 V v
(108FH) | Reference (Vq) Vq) control on the power supply side. 400 V Class
10 V: 400 V
200 V Class
Ul1-67 | Control Voltage | Voltage Ref| Shows the control voltage reference (Vd) in the converter for the current 10 V: 200 V RV
(1090H) | Reference (Vd) | (Vd) control on the power supply side. 400 V Class
10 V: 400 V
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No. LCD Analog
(Address Name Displa Description Output Unit
Hex) play Level
Shows information on the input power supply.
U1-72=00000000
L Bit 0: AUv reset. (0: Not completed, 1: Reset)
Bit 1: PF3 reset (0: Not completed, 1: Reset)
Input Power Bit 2: Rated frequency detection No signal
uUl1-72 Slf) | AC Supply (0: Not completed, 1: Completed) & _
pply ) : output
(1095H) . Status Bit 3: Phase order detection .
Information (0: Not completed, 1: Completed) available
Bit 4: Power supply established
(0: Not completed, 1: Completed)
Bit 5: Fdv detection (0: Not detected, 1: Detected)
Bit 6: PF3 detection (0: Not detected, 1: Detected)
Bit 7: Reserved.
U2: Fault Trace
No signal
uz-o1 Current Fault Current Displays the current fault. output -
(80H) Fault .
available
U2-02 No signal
Previous Fault Last Fault | Displays the previous fault. output -
(81H) :
available
Input Terminal . . . . . . No signal
U2-11 . Input Term | Displays the input terminal status at the previous fault. Displayed as in
Status at Previous output -
(8AH) Sts Ul-10. .
Fault available
U2-12 Output Terrnlr_lal Output Displays the output status at the previous fault. Displays the same status No signal
(8BH) Status at Previous Term Sts displayed in U1-11 output a
Fault ’ available
Drive Operation . . . No signal
U2-13 . Inverter Displays the operation status of the converter at the previous fault.
(8CH) Status at Previous Status Displays the same status displayed in U1-12 output B
Fault U Py us cispiay o available
U2-14 Cumulgtlve. Elapsed . . o . No signal
Operation Time at | . Displays the cumulative operation time at the previous fault. output l1h
(8DH) . time .
Previous Fault available
U2-20 Heatsink Actual Fin | Displays the temperature of the heatsink when the most recent fault No signal o
(SEH) Temperature at Temp occurred output 1°C
Previous Fault ’ available
U228 | Malfunctioned . Displays the module where the previous fault occurred as a decimal No signal
(TFCH) | Modul Fault Axis | number. output -
odule Note: This parameter is only available in 4A0630. available
DC Bus Voltage No signal
U2-51 Reference at DCV
(840H) | Previous Fault Command Shows the DC Bus Voltage Reference. Z:,l;li)ll:b . 1V
(Before SFS)
DC Bus Voltage No signal
U2-52 Feedback at bcv Shows the DC bus voltage feedback value. output 1V
(841H) . Feedback .
Previous Fault available
. No signal
U2-53 | DC Sld.e Current DC Current | Shows the estimated current on the bus on the DC side. output 1A
(842H) | at Previous Fault "
available
U2-54 Power Supply No signal
Voltage at AC Voltage | Shows the power supply voltage. output 1V
(843H) . .
Previous Fault available
U2-55 Power Supply No signal
Side Current at AC Current | Shows the current on the power supply side. output 1A
(844H) . :
Previous Fault available
. No signal
U2-56 ) DC §1de Power at DC Power | Shows the power on the DC side. output 1 kW
(845H) | Previous Fault .
available
U2-57 Power Supply No signal
Side Power at AC Power | Shows the power on the power supply side. output 1 kW
(846H) . .
Previous Fault available
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No. LCD Analog
(Address Name : Description Output Unit
Display
Hex) Level
U2-58 Power Supply AC No signal
Frequency at Shows the frequency on the power supply side. output 0.1 Hz
(847H) . Frequency i
Previous Fault available
Power Supply No sienal
U2-59 | Side Current AC Current | Shows the current reference on the power supply side when the most out u% | A
(848H) | Reference at Ref recent fault occurred. P
! available
Previous Fault
No signal
U2-60 Powc?r Factorat | Power Shows the power factor when the most recent fault occurred. output 1%
(849H) | Previous Fault Factor .
available
U2-61 Active Current Active . No signal
Reference at Shows the active current when the most recent fault occurred. output 0.1%
(84AH) . Current .
Previous Fault available
Reactive Current . No signal
U2-62 Reference at Reactive Shows the reactive current when the most recent fault occurred. output 0.1%
(84BH) . Current .
Previous Fault available
DC Bus Voltage No signal
U2-63 Reference at DC V SFS
(84CH) | Previous Fault Level Shows the DC bus voltage reference after the soft starter. Zuatlr;]l;tb . 1V
(After SES) v
Avr Input i
No signal
U2-64 | (Voltage .
(84DH) | Deviation) at AVR Input | Shows the Avr input. ZE;I;;L N 1V
Previous Fault
U2-65 Control Voltage Voltage Ref| Shows the control voltage reference (Vq) when the most recent fault No signal
(S4EH) Reference (Vq) at (Vo) ocourred output 1V
Previous Fault e ’ available
Control Voltage No signal
U2-66 Voltage Ref| Shows the control voltage reference (Vd) when the most recent fault
(S4FH) Reference (Vd) at (vd) occurred output 1V
Previous Fault ’ available
U3: Fault History
Us-0lto No signal
U3-04 | First to 4th Most | Fault Displays the first to the fourth most recent faults ou u% -
(90H to | Recent Fault Message O Py ' tp
93H) available
U3-05 to Displays the fifth to the tenth most recent faults. No sienal
U3-10 5th to 10th Most | Fault After ten faults, data for the oldest fault is deleted. The most recent fault out u% 3
(804H to | Recent Fault Message O | appears in U3-01, with the next most recent fault appearing in U3-02. The avarijlable
809H) data is moved to the next monitor parameter each time a fault occurs.
U3-11to | Cumulative No sienal
U3-14 | Operation Time at | Elapsed Displays the cumulative operation time when the first to the fourth most ! % Ih
(94H to | 1st to 4th Most Time O recent faults occurred. thlalijllall ble
97H) Recent Fault
U3-15to | Cumulative No sienal
U3-20 | Operation Time at | Elapsed Displays the cumulative operation time when the fifth to the tenth most ou u% Ih
(80EH to | 5th to 10th Most | Time O recent faults occurred. a ;Ii)lable
813H) | Recent Fault v
U4: Maintenance Monitors
Displays the cumulative operation time of the converter. The value for the
U4-01 Cumulativ Drv cumulative operation time counter can be reset in parameter 04-01. Use | No signal
(4CH) Ou u:‘ ,er. Elapsed parameter 04-02 to determine if the operation time should start as soon as | output 1h
<4> peration Hme | rime the power is switched on or only while the Run command is present. The | available
maximum number displayed is 99999, after which the value is reset to 0.
U4-02 | Number of Run | RUN Cmd Displays the number of tlmes.the Run command is enFered. Rese'tt the No signal .
(75H) C 4 Counter number of Run commands using parameter 04-13. This value will reset to | output 1 time
ommands 0 and start counting again after reaching 65535. available
U4-03 Cooline F Fan Displays the cumulative operation time of the cooling fan. The default No signal
(67H) Ooorn}[;g naTnim Elapsed value for the fan operation time is reset in parameter 04-03. This value will | output lh
<s> peratio ¢ | TIme reset to 0 and start counting again after reaching 99999. available
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No. LCD Analog
(Address Name Displa Description Output Unit
Hex) play Level
U4-04 | Cooling Fan Fan Life Displays main cooling fan usage time as a percentage of 1.ts expe.cted No signal
(TEH) | Maint Mon performance life. Parameter 04-03 can be used to reset this monitor. output 1%
amtenance Replace the fan when this monitor reaches 90%. available
Displays main circuit capacitor usage time as a percentage of their No sienal
U4-05 | Capacitor Cap Life expected performance life. Parameter 04-05 can be used to reset this &
. . output 1%
(7CH) | Maintenance Mon monitor. available
Replace the capacitor when this monitor reaches 90%.
Displays the soft charge bypass relay maintenance time as a percentage of .
U4-06 Soft Charge ChgCirc its estimated performance life. Parameter 04-07 can be used to reset this No signal
Bypass Relay . . output 1%
(7D6H) Maintenan Life Mon | monitor. available
amtenance Replace the soft charge bypass relay when this monitor reaches 90%.
U4-08 | Heatsink Heatsink . .
Displays the h kt . 10 V: 100° 1°
(68H) Temperature Temp isplays the heatsink temperature 0V:100°C C
U4-09 LED Oper | Lights all segments of the LED to verify that the display is working .
(5EH) LED Check Check properly. Not s1gfnal
outpu
U4-13 Peak Hold Current . . . .
available
(7CFH) | Current PeakHold Displays the highest current value that occurred during run. val 1A
Displays the source for the DC BUS voltage reference as XY-nn.
X: indicates which reference is used:
1 =Reference 1 (b1-01)
Y-nn: indicates the reference source
U4-18 DC BUS Voltage Reference 0-01 i Digital operat'or No signal
(TDAH) Reference Source Sour 1-01 = Analog (terminal A1) output -
Selection ouree 1-02 = Analog (terminal A2) available
1-03 = Analog (terminal A3)
3-01 = MEMOBUS/Modbus communications
4-01 = Communication option card
8-01 = Depends on b1-18
U4-20 | Option DC OptionFreq| .. . . . o B
(7DCH) | voltage Reference | Ref Displays the DC bus voltage reference input by an option card (decimal). | 0.01%
Power Supply . . .
U435 | Module UV Alarm t]))ilrf::;ys the module where power supply Undervoltage (Uv) occurred in I(jl?t ;:ffnal )
(1042H) Egl‘(/i)ervoltage Axis Note: This setting is available only in model 4A0630. available
U4-36 Power Supply OV Alarm Dlsplays the module where power supply Overvoltage (ov) occurred in No signal
(1043H) Module Axis binary. output -
Overvoltage (ov) Note: This setting is available only in model 4A0630. available
U4-37 gf/ztr;l::t (oH) OH Alarm | Displays the module where Heatsink Overheat (oH) occurred in binary. I(:Iuot slll%nal 3
(1044H) Axis Note: This setting is available only in model 4A0630. P
Module available
. . . L No signal
U4-38 | Cooling Fan Error | FAN Alarm | Displays the module where Cooling Fan Error (Fan) occurred in binary. output 3
(1045H) | (Fan) Module Axis Note: This setting is available only in model 4A0630. avari)lable
U6: Operation Status Monitors
Shows the monitor information for Option Monitor 1 (876 hex) to 20 (8FF
U6-80 to .
. . hex). No signal
U6-99 | Option Monitors . L .
(TBOH to | 1 to 20 - This information is displayed when option cards are connected. output -
7FOH) 200 V Class: 100% =400 Vdc available
400 V Class: 100% = 800 Vdc
U8: Operation Status Monitors
U9-01 | Electric Power GWh Shows the total amount of electric power. 0 10 999 1GWh
U9-02 | Electric Power MWh .
(821H) | (MWh) Consumed ve-03 010999 IMWh1 &
- U9-02 =
U9-03 Electric Power kWh g
(822H) | (kWh) Consumed Us-01 010999 tkWh &
©
G
o
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The unit price is set in 04-19, and U9-11 to U9-14 are U9-04 to U9-06
times 04-19.

No. LCD Analog
(Address Name Displa Description Output Unit
Hex) play Level
(lé;(]);l) lljsfveer;e(rgt\l;//ﬁ) I()}r\())\g1uced Shows the total amount of regenerated power. 0 t0 999 1GWh
To0: TR - WE 000 000 000 kWh
- egenerative
(824H) | Power (MWh) Produced U9-06 010999 IMWh
; U9-05
U9-06 | Regenerative kWh
(825H) | Power (kWh) Produced U9-04 010999 tkWh
These parameters show the electric power rate in Power Unit Price (04-19)
that is calculated from the total electrical power consumptions in U9-01 to
U9-03.
U9-07 to 000 000 000 000
U9-10 | Electric Power Consumed L U1 0 t0 999 3
(826H to | Rates 1 to 4 o) U9-09
829H) U908
u9-07
The unit price is set in 04-19, and U9-07 to U9-10 are U9-01 to U9-03
times 04-19.
These parameters show the regenerative power rate in Power Unit Price
(04-19) that is calculated from the total electrical power consumptions in
U9-04 to U9-06.
U9-11 to 4 000 000 000 000
U9-14 Regenerative Produced L uo1a
Power 0 to 999 -
(82AH to O () U9-13
R2DH Rates 1 to 4
) u9-12
u9-11

<4> The MEMOBUS/Modbus communications data is in 10 h units. If data in 1 h units are also required, refer to register number 0099H.
<5> The MEMOBUS/Modbus communications data is in 10 h units. If data in 1 h units are also required, refer to register number 009BH.
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B.3 Defaults by Converter Model

The following tables show parameters and default settings that change with 02-04 (drive model selection).

Table B.1 200 V Class Model Default Settings by Converter Model Selection

No. Name Unit Default Settings
- Model - 2A0005/2A0010{2A0020/2A0030(2A0050(2A0065|2A0090{2A0130
02-04 Model Selection Hex 68 6B 6E 70 73 75 76 78
d8-01 | DC Bus Voltage Reference N 330 330 330 330 330 330 330 330
L2-02 | Momentary Power Loss Ride-Thru Time s 1.0 1.0 2.0 2.0 2.0 2.0 2.0 2.0
L2-05 | Undervoltage Detection Level (Uv) v 190 190 190 190 190 190 190 190
L2-21 | AUv Detection Level \Y% 150 150 150 150 150 150 150 150
L8-02 | Overheat Alarm Level °C 110 125 115 125 130 135 135 130
L8-09 | Output Ground Fault Detection Selection - 1 1 1 1 1 1 1 1
L8-66 | Power Supply Fault Detection Voltage Level % 50 50 50 50 50 50 50 50
C7-47 | Adjustment Reactor 1 mH 2450 | 1267 | 0.645 | 0.443 | 0263 | 0.184 | 0.136 | 0.092
C7-51 | Adjustment Reactor 2 mH 0.809 | 0.418 | 0.213 | 0.146 | 0.087 | 0.061 | 0.045 | 0.030
L8-35 | Installation Method Selection — 0 0 0 0 0 0 0 0
Table B.2 400 V Class Model Default Settings by Converter Model Selection
No. Name Unit Default Settings
- Model — |4A0005/4A0010{4A0020{4A0030/4A0040/4A0060/4A0100/4A0130{4A0185(4A0270/4A0370/4A0630
02-04 | Model Selection| Hex 97 9A 9D 9F A1 A3 A5 A7 A9 AC AE B2
ds-o1 | D€ BusVoltage |y, 1 oh 1660 | 660 | 660 | 660 | 660 | 660 | 660 | 660 | 660 | 660 | 660
Reference
Momentary Power
L2-02 | Loss Ride-Thru s 0.5 1.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Time
Undervoltage
L2-05 | Detection Level \Y4 380 380 380 380 380 380 380 380 380 380 380 380
(Uv)
L2-21 f;ZlDet““"“ v | 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300
L8-02 ngeat Alarm - oe g | s 115 115 15 | 130 | 140 | 145 | 140 | 130 | 130 | 130
Output Ground
L8-09 | Fault Detection 1 1 1 1 1 1 1 1 1 1 1 1
Selection
Power Supply
L8-66 | Fault Detection % 50 50 50 50 50 50 50 50 50 50 50 50
Voltage Level
C7-47 ﬁgi‘:f::’fm mH | 9.189 | 4.594 | 2.450 | 1.710 | 1.267 | 0.855 | 0.507 | 0.350 | 0.245 | 0.179 | 0.131 | 0.064
(7-51| Adiustment mH | 3308 | 1.654 | 0.882 | 0.615 | 0.456 | 0.308 | 0.183 | 0.126 | 0.088 | 0.065 | 0.047 | 0.023
Reactor 2
Installation
L8-35 | 1 hod Selection 0 0 0 0 0 0 0 0 0 0 0 0
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C.1 MEMOBUS/Modbus Configuration

C.1 MEMOBUS/Modbus Configuration

Converter can be controlled from a PLC or other master device via serial communications using the MEMOBUS/
Modbus protocol.

MEMOBUS/Modbus communications can be configured using one master (PLC) and up to 255 slaves. The converter

has slave functionality only, and serial communication is normally initiated from the master and responded to by the
slaves.

The master communicates with the specified slave converter. The address or node for each slave must be set prior so the
master can communicate with the slave at that address. A slave that receives a command from the master will perform the
specified function and send a response back to the master.

Master (PLC or other)

=B

LT

=5

Slave (converter)

Figure C.1 Connecting Multiple Converter to a PLC
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C.2 Communication Specifications

MEMOBUS/Modbus specifications appear in Table C.1I:
Table C.1 MEMOBUS/Modbus Communications Specifications

Item Specifications
Interface RS-422, RS-485
Communications Cycle | Asynchronous (Start-stop synchronization)
Communication Speeds Available 1.2;2.4;4.8;9.6; 19.2; 38.4; 57.6; 76.8; 115.2 kbps
Communication Data length 8-bit (fixed)
Parameters Parity Select even, odd, or none

Stop bit 1-bit (fixed)

Protocol MEMOBUS/Modbus (using RTU mode only)

Max Number of Slaves

31 converters (RS-485)
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C.3 Connecting to a Network

C.3 Connecting to a Network

This section explains how to connect the converter to a MEMOBUS/Modbus network and the network termination
required for a connection.

¢ Network Cable Connection

Follow the instructions below to connect the converter to a MEMOBUS/Modbus network.

1. With the power shut off, connect the communications cable to the converter and the master. Use terminals TB5
for MEMOBUS/Modbus.

1% Q ~
IG R+ R- S+ S- | (TB4)

S EEEE

R — == Send (-)
— S+ Send (+)
R- Receive (-)
T R+ Receive (+)
IG  Shield Ground
R‘mﬂ /

Figure C.2 Serial Communications Cable Connection Terminals (TB4)

Note: Separate the communications cables from the main circuit cables and other wiring and power cables. Use shielded cables for the
communications cables, and properly shielded clamps to prevent problems with electrical noise. When using RS-485
communications, connect S+ to R+, and S- to R- as shown in the diagram below.

Check or set the termination resistor selection at all slaves. Use the description in Network Termination on
page 194 for slaves that are converters.

Switch the power on.

Set the parameters needed for serial communications (H5-01 through H5-12) using the digital operator.
Shut the power off and wait until the display on the digital operator goes out completely.

Turn the power back on.

The converter is now ready to begin communicating with the master.

Noakrw N
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C.3 Connecting to a Network

4 Wiring Diagram for Multiple Connections

Figure C.3 and Figure C.4 explain the wiring diagrams for multiple connections using MEMOBUS/Modbus
communication.

B RS-485 Interface

Converter

Converter

Converter

Figure C.3 RS-485 Interface

Note: 1. Set DIP switch S2 to the ON position on the converter located at the end of the network. Set DIP switch S2 to the OFF positions on

all other slave devices.
2. Set H5-07 to 1 when using the RS-485 interface.
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C.3 Connecting to a Network

B RS-422 Interface

Converter

Converter

S- Converter
S+
R-| s2

IFg EON
@

Figure C.4 RS-422 Interface

Note: 1. Set DIP switch S2 to the ON position on the converter located at the end of the network. Set DIP switch S2 to the OFF positions on
all other slave devices.
2. Set H5-07 to 1 when using the RS-422 interface in a multi-drop circuit.
Set H5-07 to 0 when using the RS-422 interface in a point-to-point circuit.

€ Network Termination

The two ends of the MEMOBUS/Modbus network line have to be terminated. The converter has a built in termination
resistor that can be enabled or disabled using DIP switch S2. If a converter is located at the end of a network line, enable
the termination resistor by setting DIP switch S2 to the ON position. Disable the termination resistor on all slaves that are
not located at the network line end.

To set the DIP switch, use tweezers or a tool with a tip width of approximately 0.8 mm.

DIP Switch §2

(OFF: Default)

R I Termination Resistor (1/2 W, 110 W)

Figure C.5 Communication Terminals and DIP Switch S2
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C.4 MEMOBUS/Modbus Setup Parameters

¢ MEMOBUS/Modbus Serial Communication

This section describes parameters necessary to set up MEMOBUS/Modbus communications.

B H5-01: Drive Slave Address

Sets the converter slave address used for communications.

Note: Cycle the power after changing this parameter to enable the new setting.

No. Name Setting Range

Default

H5-01 Drive Slave Address 0 to FFH <1>

IFH

<1> If the address is set to 0, no response will be provided during communications.

Each slave converter must be assigned a unique slave address for serial communications to work. Setting H5-01 to any
value besides 0 assigns the converter its address in the network. Slave addresses do not need to be assigned in sequential

order, but no two converters may share the same address.

B H5-02: Communication Speed Selection
Sets the MEMOBUS/Modbus communications speed.

Note: Cycle the power after changing this parameter to enable the new setting.

No. Name Setting Range Default
H5-02 Communication Speed Selection 0to5 3
Setting 0: 1200 bps
Setting 1: 2400 bps
Setting 2: 4800 bps
Setting 3: 9600 bps
Setting 4: 19200 bps
Setting 5: 38400 bps
Setting 6: 57600 bps
Setting 7: 76800 bps
Setting 8: 115200 bps
B H5-03: Communication Parity Selection
Sets the parity used for communications.
Note: Cycle the power after changing this parameter to enable the new setting.
No. Name Setting Range Default
H5-03 Communication Parity Selection 0to2 0
Setting 0: No parity
Setting 1: Even parity
Setting 2: Odd parity
B H5-04: Stopping Method after Communication Error
Selects the stopping method after a communications error (CE) has occurred.
No. Name Setting Range Default
H5-04 Stopping Method after CE 1,3 3

Setting 1: Stop operation
Setting 3: Alarm only (continue operation)
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C.4 MEMOBUS/Modbus Setup Parameters

B H5-05: Communication Fault Detection Selection

Enables or disables the CE detection for communications.

No. Name Setting Range

Default

H5-05 Communication Fault Detection Selection Oorl

1

Setting 0: Disabled

No communication error detection. The converter continues operation.

Setting 1: Enabled

If the converter does not receive data from the master for longer than the time set to H5-09, then a CE fault will be

triggered and the converter will operate as determined by parameter H5-04.

B H5-06: Drive Transmit Wait Time

Sets the time the converter waits after receiving data from a master until responding data.

No. Name Setting Range Default
H5-06 Drive Transmit Wait Time 5 to 65 ms 5 ms
PLC—Converter Converter—PLC PLC—Converter
Command message Response message Command message Time
24 bit length H5-06 setting 24 bitlength >5ms
Figure C.6 Converter Transmit Wait Time Setting
B H5-07: RTS Control Selection
Enables or disables RTS control.
No. Name Setting Range Default
H5-07 RTS Control Selection Oorl 1

Setting 0: Disabled. RTS is always on.

Use this setting with point-to-point or multi-drop RS-422 communications.
Setting 1: Enabled. RTS switches while sending.

Use this setting when using RS-485 signals for communications or when using the RS-422 signals for point-to-point
communications.

B H5-09: Communications Fault Detection Time

Sets the time the communications must be lost before the converter triggers a CE fault.

Setting Range Default
0.0t0 10.0s 20s

No. Name
H5-09 Communications Fault Detection Time

B H5-11: Communications Enter Function Selection

Selects whether an Enter command is necessary to change parameter values via MEMOBUS/Modbus communications.
Refer to Enter Command on page 213.

Setting Range Default
Oorl 1

No. Name
H5-11 Communications Enter Function Selection

Setting 0: Enter command necessary

Parameter changes become effective after an Enter command. An Enter command must only be sent after the last
parameter change, not for each single parameter.

Setting 1: Enter command not necessary

Parameter value changes become effective immediately without the need to send an Enter command.
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C.5 Converter Operations by MEMOBUS/Modbus

The converter operations that can be performed by MEMOBUS/Modbus communication depend on converter parameter
settings. This section explains the functions that can be used and related parameter settings.

4 Observing the Converter Operation

A PLC can perform the following actions with MEMOBUS/Modbus communications at any time regardless of
parameter settings (except for H5-O1O parameters):

 observe converter status and converter control terminal status from a PLC.
* read and write parameters.
« set and reset faults.

* set multi-function inputs.
Note: Input settings from the input terminals (S1 to S8) and from MEMOBUS/Modbus communications are both linked by a logical
OR operation.

4 Controlling the Converter

Select an external reference and adjust the parameters in Table C.2 accordingly to start and stop the converter or set the
voltage reference using MEMOBUS/Modbus communications.

Table C.2 Setting Parameters for Converter Control from MEMOBUS/Modbus

Reference Source Parameter Name Required Setting
b1-02 Run Command Selection 1 2

External Reference 1
b1-18 Voltage Reference Source 2

Refer to Voltage Reference Source on page 168 and b1-02 (181H) on page 168 for details.
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C.6 Communications Timing

C.6 Communications Timing

To prevent a communications overrun in the slave converter, the master should wait a certain time between sending
messages to the same converter. In the same way, the slave converter must wait before sending response messages to
prevent an overrun in the master. This section explains the message timing.

¢ Command Messages from Master to Converter

The master must wait for a specified time between receiving a response and resending the same type of command to the
same slave converter to prevent overrun and data loss. The minimum wait time depends on the command as shown in
Table C.3.

Table C.3 Minimum Wait Time for Sending Messages

Command Type Example Minimum Wait Time
* Control command (Run, Stop)
1 * Set inputs/outputs 5 ms<r>
* Read monitors and parameter values

H5-11=0: 50 ms
H5-11 =1: 200 ms <z>
200 ms to 2 s, depending on the number
of parameters that were changed <>

2 Write parameters

3 Save changes using an Enter command

<1> If the converter receives command type 1 data during the minimum wait time, it will perform the command and then respond. However, if it
receives a command type 2 or 3 during that time, either a communication error will result or the command will be ignored.

PLC— Converter Converter»PLC PLC— Converter

Command message ‘ ‘ Response message ‘ ‘ Command message Time

<
24 bit length J L Master Send

Wait Time

Figure C.7 Minimum Wait Time for Sending Messages

Set a timer in the master to check how long it takes for the slave converter (s) to respond to the master. If no response is
received within a certain amount of time, the master should try resending the message.

¢ Response Messages from Converter to Master

If the slave converter receives a command from the master, it will process the data received and wait for the time set in
H5-06 until it responds. Increase H5-06 if the converter response causes overrun in the master.

PLC—Converter Converter—PLC PLC—Converter

Command message ‘ ‘ Response message ‘ ‘ Command message Time

e
24 bit length J L H5-06

setting

Figure C.8 Minimum Response Wait Time
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C.7 Message Format

¢ Message Content

In MEMOBUS/Modbus communications, the master sends commands to the slave, and the slave responds. The message
format is configured for both sending and receiving as shown below, and the length of data packets depends on the

command (function) content.

SLAVE ADDRESS

FUNCTION CODE

DATA

ERROR CHECK

¢ Slave Address

The slave address in the message defines the note the message is sent to. Use addresses between 0 and FF (hex). Ifa
message with slave address 0 is sent (broadcast), the command from the master will be received by all slaves. The slaves

do not provide a response to a broadcast type message.

¢ Function Code

The three types of function codes are shown in the table below.

Data Length (bytes)

F"g':é'eon Function Name Command Message Response Message
Minimum Maximum Minimum Maximum
03H Read MEMOBUS/Modbus registers 8 8 7 37
08H Loopback test 8 8 8 8
10H er.te to multiple MEMOBUS/Modbus 1 41 3 3
registers
4 Data

Configure consecutive data by combining the MEMOBUS/Modbus register address (test code in case of a loopback test)
and the data the register contains. The data length changes depending on the command details.

A converter MEMOBUS/Modbus register always has a data length of two bytes. Data written into converter registers
must also always have a length of two bytes. Register data read out from the converter will always consist of two bytes.
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C.7 Message Format

¢ Error Check

The converter uses a CRC-16 (cyclic redundancy check, checksum method) for checking data validity. Use the procedure
described below when calculating the CRC-16 checksum for command data or when verifying response data.

B Command Data

When the converter receives data, it calculates the CRC-16 checksum from the data and compares it to the CRC-16 value

received within the message. Both must match before a command is processed.

An initial value of FFFFH (i.e., all 16 bits equal 1) must be used for CRC-16 calculations in the MEMOBUS/Modbus

protocol.

Calculate the CRC-16 checksum using the following steps:

PN~

The starting value is FFFFH.
Perform an XOR operation of this value and the slave address.
Right shift the result.

When the overflow bit of the shift operation becomes 1, perform an XOR operation of the result from step 3

above and the fix value AOO1H.

oo

Repeat steps 3 and 4 until eight shift operations have been performed.
After eight shift operations, perform an XOR operation with the result and the next data in the message (function

code, register address, data). Continue with steps 3 to 5 until the last data has been processed.
7. The result of the last shift or XOR operation is the checksum.

The example in Table C.4 shows the CRC-16 calculation of the slave address 02H and the function code 03H, yielding

the result D140H.

Note: This example does not show the calculation for a complete MEMOBUS/Modbus command. Normally data would follow in the

calculation.

Table C.4 CRC-16 Checksum Calculation Example

Lower  Upper

Description Calculation Overflow Description Calculation Overflow
Initial Value (FFFFH) 1111 1111 1111 1111 Function Code 03H 0000 0011
Address 02H 0000 0010 XOR w result 1000 0001 0011 1101
XOR w initial value I111 1111 1111 1101 Shift 1 0100 0000 1001 1110 1
Shift 1 0111 1111 11111110 1 XOR w AOO1H 1010 0000 0000 0001
XOR w AOOTH 1010 0000 0000 0001 XOR result 1110 0000 1001 1111
XOR result 1101 1111 1111 1111 Shift 2 0111 00000100 1111 1
Shift 2 0110 1111 1111 1111 1 XOR w AO0OTH 1010 0000 0000 0001
XOR w AOOTH 1010 0000 0000 0001 XOR result 1101 0000 0100 1110
XOR result 1100 1111 1111 1110 Shift 3 0110 1000 0010 0111 0
Shift 3 01100111 1111 1111 0 Shift 4 0011 0100 0001 0011 1
Shift 4 00110011 1111 1111 1 XOR w AOO1H 1010 0000 0000 0001
XOR w AOOTH 1010 0000 0000 0001 XOR result 1001 0100 0001 0010
XOR result 1001 0011 1111 1110 Shift 5 0100 1010 0000 1001 0
Shift 5 0100 1001 1111 1111 0 Shift 6 00100101 0000 0100 1
Shift 6 00100100 1111 1111 1 XOR w AO01H 1010 0000 0000 0001
XOR w AOOTH 1010 0000 0000 0001 XOR result 1000 0101 0000 0101
XOR result 1000 0100 1111 1110 Shift 7 0100 0010 1000 0010 1
Shift 7 010000100111 1111 0 XOR w AO01H 1010 0000 0000 0001
Shift 8 0010 0001 0011 1111 1 XOR result 1110 0010 1000 0011
XOR w AQOOTH 1010 0000 0000 0001 Shift 8 0111 0001 0100 0001 1
XOR result 1000 0001 0011 1110 XOR w AO01H 1010 0000 0000 0001

XOR result 1101 0001 0100 0000
1101 0001 0100 0000
Perform operations with next data (function code) CRC-16 D 1 4 0

Continue from here with next data.

B Response Data

Perform a CRC-16 calculation on the response message data as described above as a validation check. The result should
match the CRC-16 checksum received within the response message.
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C.8 Message Examples

Below are some examples of command and response messages.

4 Reading Converter MEMOBUS/Modbus Register Contents
Using the function code 03H (Read), a maximum of 16 MEMOBUS/Modbus registers can be read out at a time.

The following table shows message examples when reading error details and data link status from the slave 2 converters.

Command Message Response Message (normal)
Slave Address 02H Slave Address 02H
Function Code 03H Function Code 03H
. Upper 00H Data Quantity 04H
Starting No.
Lower 21H . Upper 00H
1st storage register
. Upper 00H Lower 00H
Data Quantity
Lower 02H . Upper 00H
Next storage register
Upper 94H Lower 00H
CRC-16
Lower 32H Upper C9H
CRC-16
Lower 33H

¢ Loopback Test

Function code 08H performs a loopback test that returns a response message with exactly the same content as the
command message. The response message can be used to check communications between the master and slave.
User-defined test code and data values can also be set.

The following table shows a message example when performing a loopback test with the slave 1 converter.

Command Message Response Message (normal) Response Message (fault)

Slave Address 01H Slave Address 0lH Slave Address 01H

Function Code 08H Function Code 08H Function Code 88H
U 00H U 00H Error Cod 01H

Test Code ppet Test Code pper fror ode
Lower 00H Lower 00H CRC-16 Upper 86H
Upper ASH Upper ASH Lower 50H
Data Data
Lower 37H Lower 37H
U DAH U DAH
CRC-16 PPer CRC-16 PPET

Lower 8DH Lower 8SDH
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C.8 Message Examples

¢ Writing to Multiple Registers

Function code 10H allows the user to write multiple converter MEMOBUS/Modbus registers with one message. This
process works similar to reading registers, in that the address of the first register to be written and the data quantity are set
in the command message. The data to be written must be consecutive so that the register addresses are in order, starting
from the specified address in the command message. The data order must be high byte then lower byte.

The following table shows an example of a message where 2000H has been set with a Multi-Function Analog Output 1
and 4000H has been set with a Multi-Function Analog Output 2 for the slave 1 converter.

If parameter values are changed using the Write command, an Enter command may be necessary to activate or save the
data depending on the setting of H5-11. Refer to H5-11: Communications Enter Function Selection on page 196 and
Refer to Enter Command on page 213 for detailed descriptions.

Command Message Response Message (normal)
Slave Address 01H Slave Address 01H
Function Code 10H Function Code 10H
Upper 00H Upper 00H
Starting No. PP Starting No. PP
Lower 07H Lower 07H
. Upper 00H ) Upper 00H
Data Quantity Data Quantity
Lower 02H Lower 02H
Number of Bytes 04H Upper FOH
CRC-16
. Upper 20H Lower 09H
Starting Data
Lower 00H
U 40H
Next Data PPer
Lower 00H
Uppe 88H
CRC-16 PPEt
Lower 49H

Note: Double the number of the data quantity for the number of bytes in the command message.
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C.9 MEMOBUS/Modbus Data Table

The table below lists all MEMOBUS/Modbus data. There are three types of data: command data, monitor data, and

broadcast data.

¢ Command Data

It is possible to both read and write command data.

Note: Bits that are not used should be set to 0. Refrain from writing to reserved registers.

Register No. Contents
0000H Reserved
Operation Commands and Multi-function Inputs
bit 0 Forward/Stop 1: Forward 0: Stop
bit 1 Reserved
bit 2 External Fault (EF0)
bit 3 Fault Reset
bit 4 Multi-Function Input 1
bit 5 Multi-Function Input 2
0001H - - :
bit 6 Multi-Function Input 3
bit 7 Multi-Function Input 4
bit 8 Multi-Function Input 5
bit 9 Multi-Function Input 6
bit A Multi-Function Input 7
bit B Multi-Function Input 8
bit C - bit F Reserved
0002H - 0003H | Reserved
0004H Active Current Limit (Positive) 100.0%/1000
0005H - 0006H | Reserved
0007H Analog Output Terminal FM Setting (10 V /4000 H)
0008H Analog Output Terminal AM Setting (10 V /4000 H)
Settings for Multi-Function Relay Outputs
bit 0 Multi-Function Relay Output 1 (terminal M1-M2)
bit 1 Multi-Function Relay Output 1 (terminal M3-M4)
0009 bit 2 Multi-Function Relay Output 2 (terminal M5-M6)
bit 3 - bit 5 Reserved
bit 6 Enables the function in bit 7
bit 7 Fault Contact Output (terminal MA/MB-MC)
bit 8 - bit F Reserved
000AH - 000CH | Reserved
000DH DC Bus Voltage Reference 1V/1
000EH Active Current Limit (Negative) 100.0%/1000
000FH - 001AH | Reserved
001BH Analog Monitor Option AO-A3 Analog Output 1 (10 V/4000 H)
001CH Analog Monitor Option AO-A3 Analog Output 2 (10 V/4000 H)
001DH Digital Output Option DO-A3 Output (Binary)
001EH - 001FH | Reserved

YASKAWA ELECTRIC SIEP C710656 06C YASKAWA Power Regenerative Converter - D1000 Technical Manual

203

MEMOBUS/Modbus
Communications

o)



C.9 MEMOBUS/Modbus Data Table

¢ Monitor Data

Monitor data can be read only.

Register No. Contents

Converter Status 1
bit 0 During Run
bit 1 Reserved
bit 2 Operation Ready
bit 3 Fault

0020H - -
bit 4 Data Setting Error
bit 5 Multi-Function Relay Output (terminal M1-M2)
bit 6 Multi-Function Relay Output 1 (terminal M3-M4)
bit 7 Multi-Function Relay Output 2 (terminal M5-M6)
bit 8 - bit F Reserved
Fault Contents 1
bit 0 Overcurrent (0C), Ground fault (GF)
bit 1 Overvoltage (ov)
bit 2 Converter Overload (oL2)
bit 3 Overheat 1 (oH1), Overheat 2 (0H2)
bit 4 - bit 6 Reserved
bit 7 EF to EF8: External Fault

0021H bit 8 CPFOO: Hardware Fault (includes oF[1)
bit 9 - bit A Reserved
bit B Main Circuit Undervoltage (Uv)
bit C Undervoltage (Uvl), Control Power Supply Undervoltage (Uv2), Soft Charge Circuit Fault

(Uv3)

bit D Output Phase Loss (LF), Input Phase Loss (PF)
bit E MEMOBUS/Modbus Communication Error (CE), Option Communication Error (bUS)
bit F Operator Connection Fault (oPr)
Data Link Status
bit 0 Writing data or switching motors
bit 1 - bit 2 Reserved

0022H bit 3 Upper or lower limit error
bit 4 Data conformity error
bit 5 Writing to EEPROM
bit 6 - bit F Reserved

0023H - 0028H Reserved

Fault Contents 2

0029H b%t 0 Reserved
bit 1 Ground Fault (GF)
bit 2 - bit F Reserved
Alarm Contents 1
bit 0 - bit 2 Reserved
bit 3 Drive Baseblock (bb)
bit 4 Reserved
bit 5 Heatsink Overheat (oH)

002AH b1:t 6 Overvoltage (ov)
bit 7 Undervoltage (Uv)
bit 8 Cooling Fan Error (Fan)
bit 9 MEMOBUS/Modbus Communication Error (CE)
bit A Option Communication Error (bUS)
bit B - bit E Reserved
bit F Serial Communication Transmission Error (CALL)
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Register No. Contents

Input Terminal Status
bit 0 Terminal S1 Closed
bit 1 Terminal S2 Closed
bit 2 Terminal S3 Closed

002BH b?t 3 Term?nal S4 Closed
bit 4 Terminal S5 Closed
bit 5 Terminal S6 Closed
bit 6 Terminal S7 Closed
bit 7 Terminal S8 Closed
bit 8 - bit F Reserved
Drive Status 2
bit 0 During Run
bit 1 - bit 5 Reserved
bit 6 Drive Ready
bit 7 During Undervoltage
bit 8 During Baseblock

002CH -
bit 9 Voltage Reference from Operator Keypad
bit A Run Command from Operator Keypad
bit B - bit C Reserved
bit D During Fault Restart
bit E Fault
bit F Communication Timeout
Output Terminal Status
bit 0 Multi-Function Relay Output 1 (terminal M1-M2)
bit 1 Multi-Function Relay Output 1 (terminal M3-M4)

002DH bit 2 Multi-Function Relay Output 2 (terminal M5-M6)
bit3 - bit 6 Reserved
bit 7 Fault Contact Output (terminal MA/MB-MC)
bit 8 - bit F Reserved
Converter Status
bit 0 1: During Run 0: During Stop
bit 2 1: During Regenerative Operation
bit 3 1: During Reset Signal Input
bit 4 1: During run (Operation Ready)

002EH b%t 5 1: Operation Ready
bit 6 1: Alarm
bit 7 1: Fault
bit 8 1: oPE Error
bit 9 1: Momentary Power Loss Ridethru 0: Recovery from Momentary Power Loss
bit A 1: ComCitrl status/NetCtrl status
bit D 1: During Active Current Limit

002FH - 0033H Reserved

0034H

Product Code 1 [ASCII], Product Type (D1000 = DA)

0035H

Product Code 2 [ASCII], Region Code

0036H - 003CH

Reserved

Communications Error Contents </>

bit 0 CRC Error
bit 1 Data Length Error
bit 2 Reserved
003DH bit 3 Parity Error

bit 4 Overrun Error
bit 5 Framing Error
bit 6 Timeout
bit 7 to bit F Reserved

003EH - 003FH Reserved

0040H - 004AH

Used for various monitors U1-O0. Refer to U: Monitors on page 180 for parameter details.

YASKAWA ELECTRIC SIEP C710656 06C YASKAWA Power Regenerative Converter - D1000 Technical Manual

205

MEMOBUS/Modbus
Communications

o)



C.9 MEMOBUS/Modbus Data Table

Register No. Contents
Converter status (U1-12)
bit 0 During Run
bit 1 - bit 2 Reserved
bit 3 During Fault Reset Signal Input
bit 4 Not Used

004BH bit 5 Operation Ready

bit 6 Alarm
bit 7 Fault
bit 8 - bit B Reserved
bit E ComRef status, NetRef status
bit F ComCetrl status, NetCtrl status

004CH - 007EH

Used for various monitors Ul-00, U4-00, U5-O00and U6-00. Refer to U2: Fault Trace on page 183 and U3: Fault
History on page 184 for parameter details.

007FH

Alarm Code, Refer to Alarm Register Contents on page 212 for alarm codes.

0080H - 0097H

Used for monitors U2-000, U3-00. Refer to U: Monitors on page 180 for parameter details and Refer to Fault Trace
Contents on page 211 for register value descriptions.

0098H High Word of Accumulated Operation Time Monitor, 10 h units (U4-01)
0099H Low Word of Accumulated Operation Time Monitor, 1 h units (U4-01)
009AH High Word of Cooling Fan Operation Time Monitor (U4-03)
009BH Low Word of Cooling Fan Operation Time Monitor (U4-03)
009CH - 00AAH | Reserved
00ABH Converter Rated Current
00ACH - 00AFH | Reserved
Register contains ASCII code of the option card.
DO-A3 = 0002H
00BOH ggt;(_)/r; Code Connected to igiXAj’;:O(())(())g}l{H
Communication Option: Register contains ASCII code of first and third digit of the option
card type number.
Example: Register value is 5343H for “SC” if an SI-C3 option card is installed.
00B1H Reserved
00B2H Option Code Connected to CN5-B
00B3H Option Code Connected to CN5-C
00B4H - 00OBEH | Reserved
00BFH Lists the last two digits of operation error code oPEOIO.
Fault Contents 3
bit 0 DC Fuse Blowout (PUF)
bit 1 Undervoltage (Uv1)
bit 2 Control Power Supply Undervoltage (Uv2)
bit 3 Soft Charge Circuit Fault (Uv3)
bit 4 IGBT Short Circuit (SC)
bit 5 Ground Fault (GF)
00COH bit 6 Overcurrent (0C)
bit 7 Overvoltage (ov)
bit 8 Heatsink Overheat (oH)
bit 9 Overheat 1 (oH1)
bit A Reserved
bit B Converter Overload (oL2)
bit C - bit F Reserved
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Register No. Contents
Fault Contents 4
bit 0 External Fault at input terminal S3 (EF3)
bit 1 External Fault at input terminal S4 (EF4)
bit 2 External Fault at input terminal S5 (EFS)
bit 3 External Fault at input terminal S6 (EF6)
00CIH bit 4 External Fault at input terminal S7 (EF7)
bit 5 External Fault at input terminal S8 (EF8)
bit 6 Cooling Fan Error (Fan)
bit 7 - bit C Reserved
bit D Digital Operator Connection Fault (oPr)
bit E EEPROM Write Error (Err)
bit F Reserved
Fault Contents 5
bit 0 MEMOBUS/Modbus Communication Error (CE)
bit 1 Option Communication Error (bUS)
00C2H bit 2 - bit 5 Reserved
bit 6 Option External Fault (EFO0)
bit 7 - bit E Reserved
bit F Hardware Fault (includes oF )
Fault Contents 6
00C3H b%t 0-bit7 Reserved .
bit 8 MECHATROLINK Watchdog Timer Error (ES)
bit 9 - bit F Reserved
Fault Contents 7
bit 0 Reserved
bit 1 External Fault 1, input terminal S1 (EF1)
00C4H bit 2 External Fault 2, input terminal S2 (EF2)
bit 3 - bit4 Reserved
bit 5 Current Offset Fault (CoF)
bit 6 - bit F Reserved
Fault Contents 8
00CSH b?t 0 Reserved
bit 1 Node Setup Fault (nSE)
bit 2 - bit F Reserved
Fault Contents 9
bit 0 Power Supply Module Undervoltage (Uv4)
bit 1 - bit 4 Reserved
bit 5 Power Supply Undervoltage (AUv)
bit 6 Power Supply Overvoltage (Aov)
00C6H bit 7 Power Supply Frequency Fault (Fdv)
bit 8 Power Phase Rotation Variation (SrC)
bit 9 Input Power Supply Fault (PF2)
bit A Input Phase Loss 3 (PF3)
bitB-E Reserved
bit F AC Fuse Blowout (FUA)
00C7H Reserved
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Register No. Contents
Alarm Contents 2
bit 0 Undervoltage (Uv)
bit 1 Overvoltage (ov)
bit 2 Heatsink Overheat (oH)
bit 3 Overheat 2 (0H2)
bit 4 - bit 6 Reserved
bit 7 Drive Baseblock (bb)
00C8H bit 8 External Fault 3, input terminal S3 (EF3)
bit 9 External Fault 4, input terminal S4 (EF4)
bit A External Fault 5, input terminal S5 (EF5)
bit B External Fault 6, input terminal S6 (EF6)
bit C External Fault 7, input terminal S7 (EF7)
bit D External Fault 8, input terminal S8 (EF8)
bit E Cooling Fan Error (Fan)
bit F Reserved
Alarm Contents 3
bit 0 - bit 1 Reserved
bit 2 Digital Operator Connection Fault (oPr)
bit 3 MEMOBUS/Modbus Communication Error (CE)
bit 4 Option Communication Error (bUS)
bit 5 Serial Communication Transmission Error (CALL)
00C9H b%t 6 Reserved
bit 7 Converter Overload (0L2)
bit 8 Reserved
bit 9 Option Card External fault (EF0)
bit A - bit B Reserved
bit C Serial Communication Transmission Error (CALL)
bit D - bit E Reserved
bit F MEMOBUS/Modbus Test Mode Fault (SE)
00CAH Reserved
Alarm Contents 5
bit 0 MECHATROLINK Watchdog Timer Error (ES)
bit 1 MECHATROLINK Station Address Setting Error (AEr)
bit 2 MECHATROLINK Communication Cycle Setting Error (CyC)
bit 3 High Current Alarm (HCA)
00CBH bit 4 Cooling Fan Maintenance Time (LT-1)
bit 5 Soft Charge Bypass Relay Maintenance Time (LT-2)
bit 6 Reserved
bit 7 SI-S EEPROM Error (EEP)
bit 8 External Fault 1 (input terminal S1) (EF1)
bit 9 External Fault 2 (input terminal S2) (EF2)
bit A - bit F Reserved
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Register No. Contents

Alarm Contents 6
bit 0 - bit 1 Reserved

00CCH bit 2 Capacitor Maintenance Time (LT-3)
bit 3 - bitE Reserved
bit F Power Supply Undervoltage (AUv)

00CDH - 00CFH | Reserved

CPF Contents 1
bit 0, 1 Reserved
bit 2 A/D Conversion Error (CPF02)
bit 3 PWM Data Fault (CPF03)
bit4, 5 Reserved
bit 6 EEPROM Memory Data Error (CPF06)

00DOH bit 7 Terminal Board Connection Error (CPF07)
bit 8 EEPROM Serial Communications Fault (CPF08)
bit9, A Reserved
bit B RAM Fault (CPF11)
bit C FLASH Memory Fault (CPF12)
bit D Watchdog Circuit Exception (CPF13)
bit E Control Circuit Fault (CPF14)
bit F Reserved
CPF Contents 2
bit 0 Clock Fault (CPF16)
bit 1 Timing Fault (CPF17)
bit 2 Control Circuit Fault (CPF18)
bit 3 Control Circuit Fault (CPF19)
bit 4 Hardware fault at power up (CPF20)
bit 5 Hardware fault at communication start up (CPF21)
bit 6 A/D Conversion Fault (CPF22)

00D1H bit 7 PWM Feedback Fault (CPF23)
bit 8 Unit Capacity Detect Fault (CPF24)
bit 9 Terminal board is not properly connected. (CPF25)
bit A ASIC BB Circuit Error (CPF26)
bit B ASIC PWM Setting Register Error (CPF27)
bit C ASIC PWM Pattern Error (CPF28)
bit D ASIC On-delay Error (CPF29)
bit E ASIC BBON Error (CPF30)
bit F ASIC Code Error (CPF31)
bit 0 ASIC Start-up Error (CPF32)
bit 1 Watch-dog Error (CPF33)
bit 2 ASIC Power/Clock Error (CPF34)
bit 3 External A/D Converter Error (CPF35)
bit4 -7 Reserved

00D2H b?t 8 Control Clircu?t Error (CPF40)
bit 9 Control Circuit Error (CPF41)
bit A Control Circuit Error (CPF42)
bit B Control Circuit Error (CPF43)
bit C Control Circuit Error (CPF44)
bit D Control Circuit Error (CPF45)
bitE, F Reserved

00D3H - 00D7H | Reserved
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Register No. Contents

oFA0O Contents (CN5-A)
bit 0 Option Compatibility Error (0FA00)
bit 1 Option not properly connected (0FA01)

00DSH bit 2 Same type of option card already connected (0FA02)
bit 3, 4 Reserved
bit 5 A/D Conversion Error (0FA0S5)
bit 6 Option Response Error (0FA06)
bit7-F Reserved
oFA10 Contents (CN5-A)
bit 0 Option RAM Fault (0FA10)
bit 1 Option Operation Mode Fault (SLMOD) (oFA11)
bit 2 Converter Receive CRC Error (0FA12)

00DOH bit 3 Converter Receive Frame Error (0FA13)
bit 4 Converter Receive Abort Error (0FA14)
bit 5 Option Receive CRC Error (0FA15)
bit 6 Option Receive Frame Error (0FA16)
bit 7 Option Receive Abort Error (0FA17)
bit 8 - F Reserved

00DAH - 00DBH | Reserved

oFA30 Contents (CN5-A)

bit 0 Communication ID Error (0FA30)
bit 1 Model Code Error (oFA31)
bit 2 Sumcheck Error (0FA32)
bit 3 Communication option timeout waiting for response (0FA33)
bit 4 MEMOBUS/Modbus Timeout (0FA34)
bit 5 Converter timeout waiting for response (0FA35)
bit 6 CI Check Error (0FA36)

00DBH - - —
bit 7 Converter timeout waiting for response (0FA37)
bit 8 Control Command Selection Error (0FA38)
bit 9 Converter timeout waiting for response (0FA39)
bit A Control Response Selection 1 Error (0FA40)
bit B Converter timeout waiting for response (0FA41)
bit C Control Response Selection 2 Error (0FA42)
bit D Control Response Selection Error (0FA43)
bitE, F Reserved

00DCH - 00FBH | Reserved

<1> Communication error contents are saved until the fault is reset.
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¢ Fault Trace Contents

The table below shows the fault codes that can be read out by MEMOBUS/Modbus commands from the U2-0000
monitor parameters.

Table C.5 Fault Trace / History Register Contents

Fault Code Fault Name Fault Code Fault Name
0001H DC Fuse Blowout (FUd) 0097H A/D Conversion Fault (CPF22)
0002H Undervoltage (Uvl) 0098H PWM Feedback Fault (CPF23)
0003H Control Power Supply Undervoltage (Uv2) 0099H Unit Capacity Detect Fault (CPF24)
0004H Soft Charge Circuit Fault (Uv3) 009AH Terminal Board is Not Properly Connected. (CPF25)
0005H IGBT Short Circuit (SC) 009BH ASIC BB Circuit Error (CPF26)
0006H Ground Fault (GF) 009CH ASIC PWM Setting Register Error (CPF27)
0007H Overcurrent (0C) 009DH ASIC PWM Pattern Error (CPF28)
0008H Overvoltage (ov) 009EH ASIC On-delay Error (CPF29)
0009H Heatsink Overheat (oH) 009FH ASIC BBON Error (CPF30)
000AH Overheat 1 (oH1) 00AOH ASIC Code Error (CPF31)
000CH Converter Overload (0L2) 00AT1H ASIC Start-up Error (CPF32)
0011H External Fault at Input Terminal S3 (EF3) 00A2H Watch-dog Error (CPF33)
0012H External Fault at Input Terminal S4 (EF4) 00A3H ASIC Power/Clock Error (CPF34)
0013H External Fault at Input Terminal S5 (EF5) 00A4H External A/D Converter Error (CPF35)
0014H External Fault at Input Terminal S6 (EF6) 00A9H Control Circuit Error (CPF40)
0015H External Fault at Input Terminal S7 (EF7) 00AAH Control Circuit Error (CPF41)
0016H External Fault at Input Terminal S8 (EF8) 00ABH Control Circuit Error (CPF42)
001EH Digital Operator Connection (oPr) 00ACH Control Circuit Error (CPF43)
001FH EEPROM Write Error (Err) 00ADH Control Circuit Error (CPF44)
0021H MEMOBUS/Modbus Communication Error (CE) 00AEH Control Circuit Error (CPF45)
0022H Option Communication Error (bUS) 0101H Option Compatibility Error (0FA00)
0027H Option External Fault (EF0) 0102H Option Not Properly Connected (0FA01)
0030H | Hardware Fault (including oFl) 0103 | Sme Type of Option Card Already Connected
(oFA02)
0042H External Fault 1, Input Terminal S1 (EF1) 0106H A/D Conversion Error (0FA05)
0043H External Fault 2, Input Terminal S2 (EF2) 0107H Option Response Error (0FA06)
0046H Current Offset Fault (CoF) 0111H Option RAM Fault (0FA10)
0047H PLC Detection Error 1 (PE1) 0112H Option Operation Mode Fault (SLMOD) (oFA11)
0048H PLC Detection Error 2 (PE2) 0113H Converter Receive CRC Error (0FA12)
0052H Node Setup Fault (nSE) 0114H Converter Receive Frame Error (0FA13)
0061H Power Supply Module Undervoltage (Uv4) 0115H Converter Receive Abort Error (0FA14)
0006B Power Supply Undervoltage Pre-alarm 0116H Option Receive CRC Error (0FA15)
0070H AC Fuse Blowout (FUA) 0117H Option Receive Frame Error (0FA16)
0071H Power Supply Resonance Detection (vrE) 0118H Option Receive Abort Error (0FA17)
0083H A/D Conversion Error (CPF02) 0131H Communication ID Error (0FA30)
0084H PWM Data Fault (CPF03) 0132H Model Code Error (0FA31)
0087H EEPROM Memory Data Error (CPF06) 0133H Sumcheck Error (0FA32)
0088H Terminal Board Connection Error (CPF07) 0134H (Co(;:i?;)mcatlon Option Timeout Waiting for Response
0089H EEPROM Serial Communication Fault (CPFO08) 0135H MEMOBUS/Modbus Timeout (0FA34)
008CH RAM Fault (CPF11) 0136H Converter Timeout Waiting for Response (0FA35)
008DH Flash Memory Circuit Exception (CPF12) 0137H CI Check Error (0FA36)
008EH Watchdog Circuit Exception (CPF13) 0138H Converter Timeout Waiting for Response (0FA37)
008FH Control Circuit Fault (CPF14) 0139H Control Command Selection Error (0FA38)
0091H Clock Fault (CPF16) 013AH Converter Timeout Waiting for Response (0FA39)
0092H Timing Fault (CPF17) 013BH Control Response Selection 1 Error (0FA40)
0093H Control Circuit Fault (CPF18) 013CH Converter Timeout Waiting for Response (0FA41)
0094H Control Circuit Fault (CPF19) 013DH Control Response Selection 2 Error (0FA42)
0095H Hardware Fault at Power Up (CPF20) 013EH Control Response Selection Error (0FA43)
0096H Hardware Fault at Communication Start Up (CPF21) - -
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4 Alarm Register Contents

The table below shows the alarm codes that can be read out from MEMOBUS/Modbus register 007FH.
Table C.6 Alarm Register 007FH Contents

Fault Code Fault Name Fault Code Fault Name
0001H Undervoltage (Uv) 0020H MEMOBUS/Modbus Test Mode Fault (SE)
0002H Overvoltage (ov) 0031H MECHATROLINK Watchdog Timer Error (ES)
0003H Heatsink Overheat (oH) 0032H MECHATROLINK Station Address Setting Error (AEr)
0008H Converter Baseblock (bb) 0033H (l\é[jgg—lATROLINK Communication Cycle Setting Error
0009H External Fault 3, input terminal S3 (EF3) 0034H High Current Alarm (HCA)
000AH External Fault 4, input terminal S4 (EF4) 0035H Cooling Fan Maintenance Time (LT-1)
000BH External Fault 5, input terminal S5 (EF5) 0036H Capacitor Maintenance Time (LT-2)
000CH External Fault 6, input terminal S6 (EF6) 0038H SI-S EEPROM Error (EEP)
000DH External Fault 7, input terminal S7 (EF7) 0039H External Fault (input terminal S1) (EF1)
000EH External Fault 8, input terminal S8 (EF8) 003AH External Fault (input terminal S2) (EF2)
000FH Cooling Fan Error (Fan) 003FH PLC Alarm 1 (PA1)
0014H MEMOBUS/Modbus Communication Error (CE) 0040H PLC Alarm 2 (PA2)
0015H Option Communication Error (bUS) 0043H Soft Charge Bypass Relay Maintenance Time (LT-3)
0018H Converter Overload (oL2) 006AH Power Supply Resonance Detection (vrE)
001AH Option Card External Fault (EF0) 006BH Power Supply Undervoltage Pre-Alarm (PAUvV)
001DH Serial Communication Transmission Error (CALL) - -
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C.10 Enter Command

When writing parameters to the converter from the PLC using MEMOBUS/Modbus communication, parameter H5-11
determines whether an Enter command must be issued to enable these parameters. This section describes the types and
functions of the Enter commands.

4 Enter Command Types

The converter supports two types of Enter commands as shown in Table C.7. An Enter command is enabled by writing 0
to register numbers 0900H or 0910H. It is only possible to write to these registers; attempting to read from these registers

will cause an error.

Table C.7 Enter Command Types

Register No. Description
0900H Simultaneously writes da}ta into the EEPROM (non-volatile memory) of the converter and enables the data in RAM.
Parameter changes remain after cycling power.
0910H Writes data in the RAM only. Parameter changes are lost when the converter is shut off.

Note: The EEPROM can only be written to 100,000 times, so it is recommended to limit the number of times writing to the EEPROM.
The Enter command registers are write-only and if these registers are read, the register address will be invalid (Error code: 02H).
An Enter command is not required when reference or broadcast data are sent to the converter.
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C.11 Communication Errors

¢ MEMOBUS/Modbus Error Codes
A list of MEMOBUS/Modbus errors appears below.

When an error occurs, remove whatever caused the error and restart communications.

Error Code

Error Name

Cause

01H

Function Code Error

Attempted to set a function code from a PLC other than 03H, 08H, and 10H.

02H

Register Number Error

* A register number specified in the command message does not exist.
+ Attempted to send a broadcast message using other register numbers than 0001H or 0002H.

03H

Bit Count Error

* Read data or write data is greater than 16 bits. Invalid command message quantity.
* In a write message, the “Number of Data Items” contained within the message does not equal twice the amount of data
words (i.e., the total of Data 1+ Data 2, etc.).

21H

Data Setting Error

+ Control data or parameter write data is outside the allowable setting range.
+ Attempted to write a contradictory parameter setting.

22H

Write Mode Error

* During run, the user attempted to write a parameter that cannot be written to during run.

* During an EEPROM memory data error (CPF06), the master attempted to write to a parameter other than A1-00 to A1-05,
E1-03, or 02-04.

 Attempted to write to read-only data.

23H

DC Bus Undervoltage Write Error

During an undervoltage situation, the master attempted to write to parameters that cannot be written to during undervoltage.

24H

Write Error During Parameter Process

Master attempted writing to the converter while the converter was processing parameter data.

4 Slave Not Responding

In the following situations, the slave converter will ignore the command message sent from the master, and not send a

response message:

* When a communications error (overrun, framing, parity, or CRC-16) is detected in the command message.

* When the slave address in the command message and the slave address in the converter do not match (remember to set
the slave address for the converter using H5-01).

» When the gap between two blocks (8-bit) of a message exceeds 24 bits.

* When the command message data length is invalid.

Note: If the slave address specified in the command message is 00H, all slaves execute the write function, but do not return response
messages to the master.
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C.1

2 Self-Diagnostics

The converter has a built-in self-diagnosing function of the serial communication interface circuits. To perform the
self-diagnosis function, use the following procedure.

DANGER! Electrical Shock Hazard. Do not connect or disconnect wiring while the power is on. Failure to comply will result in death or
serious injury. Before servicing, disconnect all power to the equipment. The internal capacitor remains charged even after the power
supply is turned off. The charge indicator LED will extinguish when the DC bus voltage is below 50 Vdc. To prevent electric shock, wait
at least one minute after all indicators are OFF and measure the DC bus voltage level to confirm safe level.

1.
2.

3.

1

Turn on the power to the converter.

Note the present terminal S6 function selection setting (H1-06) and set it for the communications test mode
(H1-06 = 67).

Turn off the power to the converter.

With the power off, wire the converter as shown in Figure C.9, connecting terminals R+ and S+, R- and S-, and
S6 and SC.

v N

4 N

e
M3 [M4 M6
(] [m][mm]
v+]Ac[V-]A1[A2]A3 [FM[AM]AC [l AC] MT [M2 M5
et e R T S
MA IMBIMC
ST SIS TSATSSTS6 ] STTSTSNTSClSP] (] [

/

Figure C.9 Terminal Connections for Communication Self-Diagnostics

Set jumper S3 to source mode (internal power supply).

Turn the power to the converter back on.

During normal operation, the converter will display “Pass” to indicate that the communications test mode is
operating normally.

When a fault occurs, the converter will display “CE” on the keypad display.

Turn off the power supply.

Remove the wire jumpers from terminal R+, R-, S+, S-, and S6-SC. Reset jumper S3 to its original position and
set terminal S6 to its original function.

0. Return to normal operation.
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Appendix: D

Standards Compliance

This appendix explains the guidelines and criteria for maintaining CE and UL standards.

D1 SECTION SAFETY . ..ot et sttt et a et nnes 218
D.2 EUROPEAN STANDARDS. . . ... .. i e it s e e a e 220
D.3 ULSTANDARDS . ... i i i ittt et e e a e e anes 230
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D.1 Section Safety

D.1 Section Safety

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 converters without covers or safety shields to show details. Be sure to
reinstall covers or shields before operating the converters and run the converters according to the instructions
described in this manual.

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

Failure to comply will result in death or serious injury.

Always ground the motor-side grounding terminal.
Improper equipment grounding could result in death or serious injury by contacting the motor case.

Do not touch any terminals before the capacitors have fully discharged.

Failure to comply could result in death or serious injury.

Before wiring terminals, disconnect all power to the equipment. The internal capacitor remains charged even
after the power supply is turned off. After shutting off the power, wait for at least the amount of time specified on
the converter before touching any components.

Do not allow unqualified personnel to perform work on the converter.

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 converters.

Do not perform work on the converter while wearing loose clothing, jewelry, or lack of 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 converter.

Do not remove covers or touch circuit boards while the power is on.

Failure to comply could result in death or serious injury.

Fire Hazard
Tighten all terminal screws to the specified tightening torque.
Loose electrical connections could result in death or serious injury by fire due to overheating of electrical
connections.
Do not use an improper voltage source.
Failure to comply could result in death or serious injury by fire.
Verify that the rated voltage of the converter matches the voltage of the incoming power supply before applying
power.
Do not use improper combustible materials.
Failure to comply could result in death or serious injury by fire.

Attach the converter to metal or other noncombustible material.
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NOTICE

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

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

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 converter.

Do not allow unqualified personnel to use the product.
Failure to comply could result in damage to the converter.

Do not modify the converter circuitry.
Failure to comply could result in damage to the converter 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 converter and connecting
any other devices.

Failure to comply could result in damage to the converter.

If a fuse is open or a Residual Current Device (RCD) is tripped, check the wiring and the selection of the
peripheral devices.

Contact your supplier if the cause cannot be identified after checking the above.

Do not restart the converter immediately operate the peripheral devices if a fuse is open or an RCD is
tripped.

Check the wiring and the selection of peripheral devices to identify the cause. Contact your supplier before
restarting the converter or the peripheral devices if the cause cannot be identified.
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D.2 European Standards

D.2 European Standards

Figure D.1 CE Mark

The CE mark indicates compliance with European safety and environmental regulations. It is required for engaging in
business and commerce in Europe.

European standards include the Machinery Directive for machine manufacturers, the Low Voltage Directive for
electronics manufacturers, and the EMC guidelines for controlling electrical noise.

This converter displays the CE mark based on the EMC guidelines and the Low Voltage Directive.

* Low Voltage Directive: 2006/95/EC
* EMC Guidelines: 2004/108/EC

Devices used in combination with this converter must also be CE certified and display the CE mark. When using
converter displaying the CE mark in combination with other devices, it is ultimately the responsibility of the user to
ensure compliance with CE standards. After setting up the device, verify that conditions meet European standards.

4 CE Low Voltage Directive Compliance

This converter has been tested according to European standard IEC/EN 61800-5-1, and it fully complies with the Low
Voltage Directive.

To comply with the Low Voltage Directive, be sure to meet the following conditions when combining this converter with
other devices:

B Area of Use

Do not use converter in areas with pollution higher than severity 2 and overvoltage category 3 in accordance with
IEC664.

B Standard Configuration Devices

Install appropriate Branch Circuit Protection to the input side to protect converter wiring and prevent other secondary
damage. Select harmonic filter module according to 7able D.1 to Table D.3.

Refer to Power Ratings on page 160 for details on the converter Input Current and Rated Output Current.

NOTICE: If a fuse is open or a Residual Current Device (RCD) is tripped, check the wiring and the selection of peripheral devices to
identify the cause. Contact Yaskawa before restarting the converter or the peripheral devices if the cause cannot be identified.

Table D.1 Recommended Standard Configuration Devices

Three Phase Input Film

Input Fuse Three Phase Input AC Reactor :
Harmonic R o Capacitor
Model | Filter Fuse Rating SAO ELECTRIC CORP. Nichicon Corp.
Module Model |Manufacturer] Ampere - -
(A) Model Ratings Model Ratings
200 V Class
15 A, 0.81 mH,
2A0005 | EUJ7108001 | 350GH-25ULTC HINODE 25 300-052-260 264V EM161050SOUAIHN | 160 VAC, 5 uF
2A0010 |EUJ710810| 350GH-50ULTC HINODE 50 300-052-261 2 AégfémH’ EM161090SOUAIHN | 160 VAC, 9 uF
2A0020 | EUJ710820|350GH-125ULTC| HINODE 125 300-052-262 37 Aégf\l/mH’ EM161180SOUATHS| 160 VAC, 18 uF
83 A, 0.15 mH,
2A0030 |[EUJ7108300| 170M1369 | BUSSMANN 160 300-052-263 264V EM161370S1UA1HZ| 160 VAC, 12.5 uF
2A0050 | EUJ710840|350GH-250ULTC| HINODE 250 300-052-264 140 A2’6(4)1.(i? mé, EM161281S1UATHZ| 160 VAC, 96 uF
2A0065 |[EUJ7108500| 170M4012 | BUSSMANN 400 300-052-265 200 /\2’6(4)1.(5 mé, EM161421S1UA1THZ| 160 VAC, 140 uF
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Three Phase Input Film
Harmonic Input Fuse Three Phase Input AC Reactor Capacitor
Model |  Filter Fuse Rating SAO ELECTRIC CORP. Nichicon Corp.
Module Model |Manufacturer| Ampere - -

(A) Model Ratings Model Ratings
2A0090 |EUJ71086[0| 170M4013 | BUSSMANN 450 300-052-266 270 [\26(312;‘ mH, EM161551S1UATHZ| 160 VAC, 185 uF
2A0130 |EUJ7108700| 170M4017 | BUSSMANN 700 300-052-267 400 [\26(3&23 mH, EM161421S1UATHZ| 160 VAC, 140 uF

400 V Class
8 A,3.31 mH,
4A0005 | EUJ710880 | 660GH-16ULTC HINODE 16 300-052-268 598V EM3211R2S0UATHP | 320 VAC, 1.2 uF
16 A, 1.65 mH,
4A0010 (EUJ7108901 | 660GH-40ULTC | HINODE 40 300-052-269 58V EM3217RSS1UATHZ | 320 VAC, 2.5 uF
30 A, 0.88 mH,
4A0020 (EUJ710900 | 660GH-63ULTC | HINODE 63 300-052-270 58V EM3217RSS1UATHZ | 320 VAC, 2.5 uF
4A0030 ([EUJ7109100| 170M1368 | BUSSMANN 125 300-052-271 43 A5386\2] mH, EM321090S1UATHZ| 320 VAC, 3 uF
58 A, 0.46 mH,
4A0040 ([EUJ7109200| 170M1369 | BUSSMANN 160 300-052-272 58V EM321270S1UATHZ| 320 VAC, 9 uF
86 A, 0.31 mH,
4A0060 | EUJ710930 |660GH-160ULTC| HINODE 160 300-052-273 528V EM321390S1UATHZ| 320 VAC, 13 uF
145 A, 0.18 mH,
4A0100 | EUJ710940 |660GH-250ULTC| HINODE 250 300-052-274 528V EM321151S1UA2HZ| 320 VAC, 50 uF
4A0130 ([EUJ7109500| 170M4012 | BUSSMANN 400 300-052-275 210 ASQ%I\? mH, EM321101S1UATHZ| 320 VAC, 35 uF
4A0185 |[EUJ7109600| 170M4015 | BUSSMANN 550 300-052-276 300 A52(;;(1? mH, EM321151S1UA2HZ| 320 VAC, 50 uF
4A0270 - 170M6011 | BUSSMANN 700 300-052-252 410 A52%2? mH, EF521291TYQ0976 | 528 VAC, 290 uF
4A0370 - 170M6014 | BUSSMANN 1000 300-052-253 360 ASQ%(E mH, EF521401TYQ0969 | 528 VAC, 402 uF
4A0630 - 170M6014 | BUSSMANN 1000 300-052-254 1140 ?2332 m, EF521801TYQ0984 | 528 VAC, 800 uF
Table D.2 Three Phase Input AC Reactor 1
SAO ELECTRIC CORP.
Model -
Model | Ratings
200 V Class
2A0005 300-052-233 15 A,2.45mH, 264 V
2A0010 300-052-234 29 A, 1.27 mH, 264 V
2A0020 300-052-235 57 A, 0.64 mH, 264 V
2A0030 300-052-236 83 A, 0.44 mH, 264 V
2A0050 300-052-237 140 A, 0.26 mH, 264 V
2A0065 300-052-238 200 A, 0.18 mH, 264 V
2A0090 300-052-239 270 A, 0.14 mH, 264 V
2A0130 300-052-240 400 A, 0.09 mH, 264 V
400 V Class
4A0005 300-052-241 8 A,9.19mH, 528 V
4A0010 300-052-242 16 A, 4.59 mH, 528 V
4A0020 300-052-243 30 A, 2.45mH, 528 V
4A0030 300-052-244 43 A, 1.71 mH, 528 V
4A0040 300-052-245 58 A, 1.27 mH, 528 V
4A0060 300-052-246 86 A, 0.85 mH, 528 V
4A0100 300-052-247 145 A, 0.51 mH, 528 V
4A0130 300-052-248 210 A, 0.35 mH, 528 V
4A0185 300-052-249 300 A, 0.25 mH, 528 V
4A0270 300-052-250 410 A, 0.18 mH, 528 V
4A0370 300-052-251 560 A, 0.13 mH, 528 V
4A0630 300-052-251 (x2) 560 A, 0.13 mH, 528 V
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Table D.3 Three Phase Input Reactor for Harmonics Filter

Model SAO ELECTRIC CORP.
Model | Ratings
400 V Class
4A0270 300-052-255 64 A, 0.0218 mH, 528 V
4A0370 300-052-256 87 A, 0.0158 mH, 528 V
4A0630 300-052-257 177 A, 0.0079 mH, 528 V
B Grounding

The converter is designed to be used in T-N (grounded neutral point) networks. If installing the converter in other types
of grounded systems, contact your Yaskawa representative for instructions.

B Guarding Against Harmful Materials

When installing IPO0/Open Type enclosure converters and standard configuration devices, use an enclosure that prevents
foreign material from entering the converter and devices from above or below.

¢ EMC Guidelines Compliance

This converter is tested according to European standards IEC/EN 61800-3: 2004, and complies with the European
standards IEC/EN 12015 (requires an optional AC reactor) and IEC/EN 12016.

B EMC Filter Installation

The EMC filter must be installed using this installation method to ensure compliance with EMC guidelines. Refer to
EMC Filters on page 223 for EMC filter selection.

Installation Method

Verify the following installation conditions to ensure that other devices and machinery used in combination with this
converter also comply with EMC guidelines.

Install an EMC noise filter to the input side specified by Yaskawa for compliance with European standards.
Place the converter and EMC noise filter in the same enclosure.

Use braided shield cable for the converter and motor wiring, or run the wiring through a metal conduit.
Keep wiring as short as possible. Ground the shield on both the converter side and the motor side.

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

agproObd=

A - Braided shield cable C - Cable clamp (conductive)
B — Metal panel

Figure D.2 Ground Area
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Connection Diagram
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Figure D.3 Wiring Diagram for EMC (Models 2A0005 to 2A0130, 4A0005 to 4A0185)
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Figure D.4 Wiring Diagram for EMC (Models 4A0270, 4A0370)
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The converter should be installed with the EMC filters listed in 7able D.4 in order to comply with the IEC/EN 61800-3

requirements.
Table D.4 IEC/EN 61800-3 Filters
Model Type Manufacturer Cuﬁ-ztrftd( A) W(;,(ight [V\IIJ ;ml_? ng]",'ﬁm memX Figure
200 V Class

2A0005 RTEN-2030C6E3-00 TDK-Lambda 30 1.1 170 X 54 % 90 80 x 160 Figure D.5

2A0010 RTEN-2030C6E3-00 | TDK-Lambda 30 1.1 170 x 54 x 90 80 x 160 Figure D.5

2A0020 RTEN-2080G6E2-00 | TDK-Lambda 80 3.9 267 x 85 x 161 135 x 247 Figure D.6

2A0030 RTEN-2100G6E3-00 | TDK-Lambda 100 5.1 285 %79 %152 126 x 265 Figure D.7

2A0050 RTEN-2150G6E2-00 | TDK-Lambda 150 6.5 290 x 88 x 190 164 x 270 Figure D.8

2A0065 B84143B0320T176 EPCOS 320 20.7 605 x 140 x 220 200 x 450 Figure D.9

2A0090 B84143B0320T176 EPCOS 320 20.7 605 x 140 x 220 200 x 450 Figure D.9

2A0130 B84143B0400T176 EPCOS 400 20.9 605 x 140 x 220 200 x 450 Figure D.9

400 V Class

4A0005 B84143A0020R106 EPCOS 20 0.6 150 x 58 x 57.5 28 x132.5 Figure D.10

4A0010 B84143A0020R106 EPCOS 20 0.6 150 x 58 x 57.5 28 x132.5 Figure D.10

4A0020 B84143A0035R106 EPCOS 35 0.9 200 x 71 x 72.5 50 x 142.5 Figure D.11

4A0030 B84143A0065R106 EPCOS 65 1.9 217 x 80 x 84.5 65 x 152.5 Figure D.12

4A0040 B84143A0065R106 EPCOS 65 1.9 217 x 80 x 84.5 65x152.5 Figure D.12| 8

4A0060 B84143B0180S080 EPCOS 180 5 270 x 114 x 170 155 x 145 Figure D.13 ELE
SE
»3
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Rated Weight Dimensions Y x X .

Model Type Manufacturer Current (A) kg [W x H x D] mm mm Figure
4A0100 B84143B0180S080 EPCOS 180 5 270 x 114 x 170 155 x 145 Figure D.13
4A0130 B84143B0400S080 EPCOS 400 7.5 320 x 120 x 190 165 x 170 Figure D.14
4A0185 B84143B0400S080 EPCOS 400 7.5 320 x 120 x 190 165 x 170 Figure D.14
4A0270 B84143B1000S080 EPCOS 1000 18.5 410 x 140 x 260 235 %240 Figure D.15
4A0370 B84143B1000S080 EPCOS 1000 18.5 410 x 140 x 260 235 %240 Figure D.15
4A0630 B84143B1600S080 EPCOS 1600 24.5 490 x 140 x 260 235 %240 Figure D.16

W »
X

: I
H ]
L T

6-M5

Figure D.5 EMC Filter Dimensions (2A0005, 2A0010)
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Figure D.6 EMC Filter Dimensions (2A0020)
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D.7 EMC Filter Dimensions (2A0030)
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Figure D.9 EMC Filter Dimensions (2A0065 to 2A0130)
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Figure D.10 EMC Filter Dimensions (4A0005, 4A0010)
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Figure D.13 EMC Filter Dimensions (4A0060, 4A0100)
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D.3 UL Standards

D.3 UL Standards

¢ UL Standards

The RU mark applies to products in the United States and Canada and it means that UL has performed product testing
and evaluation and determined that their stringent standards for product safety have been met. For a product to receive
UL certification, all components inside that product must also receive UL certification.

cM\us

Figure D.17 RU Mark

4 UL Standards Compliance

This converter is tested in accordance with UL standard UL508C and complies with UL requirements. To ensure
continued compliance when using this converter in combination with other equipment, meet the following conditions:

B Conditions of Acceptability

1. The “3PH Input Harmonics Filter Module (3PH Input Reactor)”, “3PH Input Reactor 17, “3PH Input Reactor For
Harmonics Filter” and “3PH Input Capacitor For Harmonics Filter” shall be installed on the input of D1000 Series
device.

2. The D1000 device and its peripherals shall be installed in a suitable enclosure in the end use.

3. The D1000 Series of Power Regenerative devices shall be connected to a VFD which incorporates Solid State Short
Circuit Protection Circuitry and was found to comply with the High Fault Current Short Circuit Test without additional
testing when:

a) The D1000 series uses solid state short circuit protection circuitry for compliance with the Short Circuit Test,
Section 45 of UL508C, 3rd edition
b) The solid state short circuit protection circuitry is used in accordance with 45.1.3 of UL508C, 3rd edition.

B Installation Area

Do not install the converter to an area greater than pollution degree 2 (UL standard).

B Ambient Temperature
IP00/Open Type enclosure: -10°C to +50°C
IP20/Open Type enclosure: -10°C to +40°C

B Main Circuit Terminal Wiring

Yaskawa recommends using closed-loop crimp terminals on all converter models. To maintain UL/cUL or CSA
approval, UL Listed or CSA Certified closed-loop crimp terminals are specifically required when wiring the converter
main circuit terminals on models 2A0030 to 2A0130, 4A0030 to 4A0630. Use only the tools recommended by the
terminal manufacturer for crimping. Refer to Closed-Loop Crimp Terminal Recommendations on page 234 for
closed-loop crimp terminal recommendations. The wire gauges listed in the following tables are Yaskawa
recommendations. Refer to local codes for proper wire gauge selections.

Note: The mark @ indicates the terminals for protective ground connection as defined in IEC/EN 60417-5019.
Grounding impedance:
200 V: 100 Q or less
400 V: 10 Q or less
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Wire Gauges and Tightening Torques
Table D.5 Wire Gauge and Torque Specifications (Three-Phase 200 V Class)

. Recomm. Gauge | Applicable Gauge : Tightening Torque
Model LOULEL AWG, kemil AWG, kemil el ik N-m (Ib-in.)
R/L1, S/L2, T/L3 12 12106 M4 (é'é Iﬁ ;;)34)
211023
o.® 12 1206 M4 (186t2204)
2A0005 081010
r1/011, +1/221, t1/431 14 14 M3.5 a1 o £9)
5410 6.0
@ 10 1610 10 M6 (47.8 0 53.1)
R/L1, S/L2, T/L3 8 8106 M4 (éé :g 5634)
211023
o.® 8 8106 M4 (18.6 t0 20.4)
2A0010 0.8t 1.0
r1/011, +1/221, t1/431 14 14 M3.5 a1 o £9)
5410 6.0
@ 10 121010 M6 (47.8 0 53.1)
R/L1, S/L2, T/L3 4 4101 M6 (3?3 :g §504)
3.6 10 4.0
0, ® 4 4101 M6 (31.9 10 35.4)
2A0020 0.8t 1.0
r1/011, +1/221, t1/431 14 14 M3.5 o1 y £9)
5410 6.0
@ 6 8106 M6 (47.8 t0 53.1)
R/L1, S/L2, T/L3 2 2102/0 M8 (4;2 Iﬁ 2'301)
5410 6.0
o, ® 2 210200 M8 (478tg 53.1)
2A0030 o012
r1/011, +1/221, t1/431 14 1410 10 M4 ©.7 T 6
9.0t0 11
@ 4 6to4 M8 (79.7 t0 97.4)
5410 6.0
R/L1, S/L2, T/L3 3% 2P 3t02/0 M8 (47.8 10 53.1)
0.0 1/0 x 2P 1/0t02/0 M8 (4%;1 :2 2501)
2A0050 o012
r1/011, +1/221, t1/431 14 1410 10 M4 ©.7 T 6
18 t0 23
o 4 4 M10 (159 to 204)
R/L1, S/L2, T/L3 3/0 % 2P 3/0 to 300 M12 (2§§ . ;“5) "
0, 3/0 x 2P 3/0 to 300 MI2 (2§§ . 43“5)4)
2A0065 11012
rl/011, +1/221, t1/431 14 1410 10 M4 ©.7 T 6
321040
o 1 L0 1/0 Mi2 (283 to 354)
R/L1, S/L2, T/L3 3/0 % 2P 3/0 to 300 M12 (2§§ . ;“5) "
0, 3/0 x 2P 3/0 to 300 MI2 (2§§ . 43“5)4)
2A0090 Ilto12
r1/011, +1/221, t1/431 14 1410 10 M4 .7 T 6
@ 10 1/0 to 4/0 M12 (zg . ;“5) "
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q Recomm. Gauge Applicable Gauge . Tightening Torque
Model Terminal AWG, kemil AWG, kemil Screw Size N-m (lb-in.)
R/L1, S/L2, T/L3 300 x 2P 300 to 600 M12 (22? :2 gg 2
0,® 300 x 2P 300 to 600 MI2 (zéi :2 §24)
2A0130 1.1to1.2
rl/011, al1/021,t1/431 14 14 t0 10 M4 (9‘7“)01(; 6)
o 2/0 2/0 to 4/0 M12 (2§§ :2 gg "
Table D.6 Wire Gauge and Torque Specifications (Three-Phase 400 V Class)
. Recomm. Gauge Applicable Gauge - Tightening Torque
Model Terminal AWG, kcmil AWG, kcmil Screw Size N:m (Ib-in.)
R/L1, S/L2, T/L3 12 1210 6 M4 (éé :(0) 5634)
211023
0.0 12 12106 M#4 (18.6 10 20.4)
4A0005 048 to 1 6
rl/011, al1/021, t1/431 14 14 M3.5 (7‘1 tg 8'9)
54106.0
o 12 141012 M6 (47.8 10 53.1)
R/L1, S/L2, T/L3 12 12t0 6 M4 (1?(1) :g 3634)
211023
0.0 12 12106 M#4 (18.6 10 20.4)
4A0010 048 to 1 6
rl/011, al1/021,t1/¢31 14 14 M3.5 (7‘1 tg 8'9)
54106.0
o 10 121010 M6 (47.8 10 53.1)
R/L1, S/L2, T/L3 8 8tol M6 (3?2 :g g504)
3.6t04.0
0,0 8 8to1 M6 (31.9 t0 35.4)
4A0020 0.8t0 1.0
rl/011, al1/021,t1/431 14 14 M3.5 (7‘1 tg 8'9)
54106.0
@ 8 10108 M6 (47.8 10 53.1)
R/L1, S/L2, T/L3 6 6 to0 2/0 M8 (433 :g 2501)
5410 6.0
0,0 6 610 2/0 M8 (47.8t0 53.1)
4A0030 141 to 1 2
rl/011, al1/021,t1/431 14 14 t0 10 M4 (9‘7“)01(; 6)
9.0 to 11
@ 6 8106 M8 (79.7 to 97.4)
R/L1, S/L2, T/L3 4 410 2/0 M8 (433 :g 2501)
5410 6.0
0,0 4 4102/0 M8 (47.8t0 53.1)
4A0040 141 to 1 2
rl/011, al1/021,t1/431 14 14 t0 10 M4 (9‘7“)01(; 6)
9.0 to 11
@ 6 6 M3 (79.7 t0 97.4)
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- Recomm. Gauge Applicable Gauge - Tightening Torque
Model Terminal AWG, kemil AWG, kcmil Screw Size N-m (Ib-in.)
5410 6.0
R/L1, S/L2, T/L3 2 210200 M8 (47.8 10 53.1)
5410 6.0
o @ 2 2102/0 M8 (47.8 to 53.1)
4A0060 1012
r1/011, «1/021,t1/631 14 1410 10 M4 (9'“0016 6)
18 to 23
@ 6 6 MI0 (159 to 204)
5410 6.0
R/L1, S/L2, T/L3 3x2P 3t02/0 M8 (47.8 10 53.1)
0.® 1/0 x 2P 1/0 t0 2/0 M8 (43;1 :g 2301)
4A0100 1012
r1/011, «1/021,t1/631 14 1410 10 M4 (9'“0016 6)
18 to 23
@ 3 3 MI0 (159 to 204)
18 t0 23
R/LL, S/L2, T/L3 3/0 x 2P 3/0 to 600 M10 (150 10 204)
0, 3/0 x 2P 3/0 to 600 MI0 (1;2 . 5(3)4)
4A0130 I1to12
rl/011, «1/021,t1/631 14 1410 10 M4 (9'“0016 6)
o 1/0 1/0 to 2/0 MI10 (1;2 i(.f §(3)4)
R/LL, S/L2, T/L3 3/0 x 2P 3/0 to 600 M12 (zg Eg ;1(5) "
0, ® 3/0 x 2P 3/0 to 600 Mi12 (2§§ i(.f ;1(5)4)
4A0185 11tol2
rl/011, «1/021,t1/431 14 1410 10 M4 (9'“001(; 6)
@ 1/0 1/0t0 4/0 Mi2 (2§§ . ;1(5)4)
R/LL, S/L2, T/L3 300 x 2P 300 M12 (zg Eg ;1(5) "
o, ® 300 x 2P 300 Mi2 (253;§ tg §24)
4A0270 11to12
rl/011, «1/021,t1/631 14 1410 10 M4 (9'“001(; 6)
o 2/0 2/0 to 4/0 M12 (2§§ tg ;‘(5) 2
R/LL, S/L2, T/L3 4/0 x 4P 4/0 to 300 M12 (zg Eg ;1(5) "
0, ® 4/0 x 4P 4/0 to 300 MI12 (2§§ i(.f ;1(5)4)
4A0370 11tol2
rl/011, «1/021,t1/631 14 1410 10 M4 (9'“001(; 6)
o 4/0 2/0 to 300 M12 (2§§ t?) ;1(5)4)
R/LL, S/L2, T/L3 4/0 x 8P 4/0 to 300 M12 (zg Eg ;1(5) "
0, ® 4/0 x 8P 4/0 to 300 Mi12 (2§§ i(.f ;1(5)4)
4A0630 11tol2
rl/011, «1/021,t1/631 14 1410 10 M4 (9'“001(; 6)
@ 250 2/0 t0 300 Mi2 (zgg . ;1(5)4)
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Closed-Loop Crimp Terminal Recommendations

Yaskawa recommends UL Listed or CSA Certified crimp terminals made by JST and Tokyo DIP (or equivalent) for the
insulation cap. Table D.7 matches the wire gauges and terminal screw sizes with Yaskawa-recommended crimp
terminals, tools, and insulation caps. Refer to the appropriate Wire Gauge and Torque Specifications table for the wire
gauge and screw size for your converter model. Place orders with a Yaskawa representative or the Yaskawa sales
department. The closed-loop crimp terminal sizes and values listed in 7able D.7 are Yaskawa recommendations. Wire
gauge values shown in Table D.7 are the recommended values. Refer to local codes for proper selections.

Table D.7 Closed-Loop Crimp Terminal Size

Wire Gauge (AWG, kcmil) s TCrin_1p : Tool Insulation
Model | pi1-siL2TL3 ® Size | Model | Machine | ., Cap Code <>
. ' o, ie Jaw
N Ty No. Model No.
200 V Class
12 R5.5-4 YA-4 AD-900 TP-005 100-054-029
10 R5.5-4 YA-4 AD-900 TP-005 100-054-029
2A0005 M4
8 8-4 YA-4 AD-901 TP-008 100-054-031
6 14-NK4 YA-4 AD-902 TP-014 100-054-033
-4 YA-4 AD-901 TP- 100-054-031
2A0010 8 M4 8 90 008 00-054-03
6 14-NK4 YA-4 AD-902 TP-014 100-054-033
4 R22-6 YA-5 AD-953 TP-022 100-051-262
3 38-6 YA-5 AD-954 TP-038 100-092-577
2A0020 M6
2 38-6 YA-5 AD-954 TP-038 100-092-577
1 60-6 YA-5 AD-955 TP-060 100-092-578
2 R38-8 YA-5 AD-954 TP-038 100-051-264
1 R60-8 YA-5 AD-955 TP-060 100-051-265
2A0030 1/0 M8 R60-8 YA-5 AD-955 TP-060 100-051-265
YEF-1, TD-323
2/0 80-8 VET300.1 | TD312 TP-080 | 100-092-579
3 x2P - R38-8 YA-5 AD-954 TP-038 100-051-264
2 x2P - R38-8 YA-5 AD-954 TP-038 100-051-264
2A0050 1 x2P - M8 R60-8 YA-5 AD-955 TP-060 100-051-265
1/0 x 2P 1/0 x 2P R60-8 YA-5 AD-955 TP-060 100-051-265
YF-1, TD-323,
2/0 x 2P 2/0 x 2P 80-8 YET-300-1 TD-312 TP-080 100-092-579
YF-1, TD-323,
3/0 x 2P 80-L12 YET-300-1 TD-312 TP-080 100-051-558
4/0 x 2P 100-L12 YEYFZ_ (1)01 ?l))_ézé TP-100 100-051-560
2A0065 M12 Vil D35
250 IS-L12 | Gpra0oa | TDsis TP-150 100-051-562
YF-1, TD-325,
300 150-L12 | yerst | tpals TP-150 | 100-051-562
YF-1, TD-323,
3/0 x 2P 80-L12 | yera00.1 | TDAL2 TP-080 | 100-051-558
4/0 x 2P 100-L12 YE\;F3 (1)’0_1 TTIB'_?I‘;’ TP-100 100-051-560
2A0090 M12 YFl D35
250 x 2P 150-L12 YET-300-1 TD-313 TP-150 100-051-562
YF-1, TD-325,
300 x 2P 150-L12 | yersoo | tpals TP-150 | 100-051-562
400 V Class
12 R5.5-4 YA-4 AD-900 TP-005 100-054-029
10 R5.5-4 YA-4 AD-900 TP-005 100-054-029
4A0005 M4
8 8-4 YA-4 AD-901 TP-008 100-054-031
6 14-NK4 YA-4 AD-902 TP-014 100-054-033
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Wire Gauge (AWG, kcmil) Crimp Tool ;
Model | pi1-si2-TiLs o, ® “Sizo’ | 'Model | Machine Die J lnsg':l;wn Code <>
o 0 , ie Jaw
Number No. Model No.
12 R5.5-4 YA-4 AD-900 TP-005 100-054-029
10 R5.5-4 YA-4 AD-900 TP-005 100-054-029
4A0010 M4
8 8-4 YA-4 AD-901 TP-008 100-054-031
6 14-NK4 YA-4 AD-902 TP-014 100-054-033
8 R8-6 YA-4 AD-901 TP-008 100-092-620
6 R14-6 YA-4 AD-902 TP-014 100-051-261
4 R22-6 YA-5 AD-953 TP-022 100-051-262
4A0020 M6
3 38-6 YA-5 AD-954 TP-038 100-092-577
2 38-6 YA-5 AD-954 TP-038 100-092-577
1 60-6 YA-5 AD-955 TP-060 100-092-578
6 R14-8 YA-4 AD-902 TP-014 100-051-035
4 R22-8 YA-5 AD-953 TP-022 100-051-263
3 R38-8 YA-5 AD-954 TP-038 100-051-264
4A0030 2 M8 R38-8 YA-5 AD-954 TP-038 100-051-264
1 R60-8 YA-5 AD-955 TP-060 100-051-265
1/0 R60-8 YA-5 AD-955 TP-060 100-051-265
YF-1, TD-323,
2/0 80-8 YET-300-1 TD-312 TP-080 100-092-579
R22-8 YA-5 AD-953 TP-022 100-051-263
R38-8 YA-5 AD-954 TP-038 100-051-264
R38-8 YA-5 AD-954 TP-038 100-051-264
4A0040 M8 R60-8 YA-5 AD-955 TP-060 100-051-265
1/0 R60-8 YA-5 AD-955 TP-060 100-051-265
YF-1, TD-323,
2/0 80-8 YET-300-1 D312 TP-080 100-092-579
2 R38-8 YA-5 AD-954 TP-038 100-051-264
1 R60-8 YA-5 AD-955 TP-060 100-051-265
4A0060 1/0 M8 R60-8 YA-5 AD-955 TP-060 100-051-265
YF-1, TD-323,
2/0 80-8 YET-300-1 TD312 TP-080 100-092-579
3 x2P - R38-8 YA-5 AD-954 TP-038 100-051-264
2% 2P - R38-8 YA-5 AD-954 TP-038 100-051-264
4A0100 1x2P - M8 R60-8 YA-5 AD-955 TP-060 100-051-265
1/0 x 2P R60-8 YA-5 AD-955 TP-060 100-051-265
YF-1, TD-323,
2/0 x 2P 80-8 YET-300-1 TD312 TP-080 100-092-579
YF-1, TD-323,
3/0 x 2P 80-L10 YET-300-1 TD312 TP-080 100-051-557
YF-1, TD-324,
4/0 x 2P 100-L10 YET-300-1 D312 TP-100 100-051-559
YF-1, TD-325,
250 x 2P 250 150-L10 YET-300-1 TD313 TP-150 100-051-561
YEF-1 TD-325
300 R150-10 ’ ’ TP-150 100-051-272
YET-300-1 TD-313
4A0130 M10 Y D327
350 200-10 YET-300-1 TD-314 TP-200 100-051-563
YE-1, TD-327,
400 200-10 YET-300-1 TD-314 TP-200 100-051-563
YF-1, TD-328,
500 325-10 YET-300-1 D315 TP-325 100-051-565
YF-1, TD-328,
600 325-10 YET-300-1 D315 TP-325 100-051-565
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Wire Gauge (AWG, kcmil) Crimp Tool q
Model | piL1-s1L2-T/L3 o, ® “size’ | "Modei | Machine Die Jaw lnsg?;lon Code <r-
) Ty No. Model No.

3/0 x 2P 80-L12 YE?E (1);)_1 2%22132 TP-080 100-051-557

4/0 x 2P 100-L12 YE?E (1);)_1 TT]]DD'%ZI‘;’ TP-100 100-051-559

250 x 2P 150-L12 YES;F3 (1)6-1 TT]BS;’; TP-150 100-051-562

300 x 2P 150-L12 YES;F3 (1)6-1 TT%332153 TP-150 100-051-562

AN 350 x 2P e 200-L12 YF-, 1D-327, TP-200 100-051-564

YET-300-1 TD-314

400 x 2P 200-L12 YEfééb_l ?133321} TP-200 100-051-564

500 325-12 Y};i(l)b_l TTll))3321§ TP-325 100-051-277

600 325-12 YE\%(I)ZM ?DD?]@ TP-325 100-051-277

4A0270 300 x 2P M12 150-L12 YEf;(l)b_ | TT?)?S TP-150 100-051-562
4/0 x 4P 100-L12 YEYFE(I);)- | ]";]]))-33211, TP-100 100-051-559

4A0370 250 x 4P M12 150-L12 YES;Z (1);)_ | TT?)?S TP-150 100-051-562
300 x 4P 150-L12 YE?E (1)6-1 TT]]33332153 TP-150 100-051-562

4/0 x 8P 100-L12 YEYFE(I);)- | ]";]]))-33211, TP-100 100-051-559

4A0630 250 x 8P M12 150-L12 YEYFE(I);)- | TT?)?S TP-150 100-051-562
300 x 8P 150-L12 YE?E (1)6-1 TT]]33332153 TP-150 100-051-562

<1> Codes refer to a set of three crimp terminals and three insulation caps. Prepare input and output wiring using two sets for each connection.
Example 1: Model 4A0130 with 300 kemil for both input and output require one set for input terminals and one set for output terminals, so the
user should order two sets of [100-051-272].
Example 2: Model 4A0185 with 300 kemil x 2P for both input and output require two sets for input terminals and two sets for output terminals,
so the user should order four sets of [100-051-562].

Note: Use crimp insulated terminals or insulated shrink tubing for wiring connections. Wires should have a continuous maximum
allowable temperature of 75°C 600 Vac UL-approved vinyl-sheathed insulation.

Wire Gauge (AWG, kcmil Crim Tool -
Model r1/011 311221 t1/031 ) S, Tﬂgﬁal Machine | p;e jaw '“s'élaa;'o“ Code
) ) Number No. Model No.
200008 10 20020, 14 M35 R2-3.5 YA-4 AD-900 TP-003 | 100-106-516
S sy 14 M4 R2-4 YA-4 AD-900 TP-003 | 100-106-517
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4 Installing Standard Configuration Devices

NOTICE: If a fuse is open or a Residual Current Device (RCD) is tripped, check the wiring and the selection of the peripheral devices.
Check the wiring and the selection of peripheral devices to identify the cause. Contact Yaskawa before restarting the converter or the
peripheral devices if the cause cannot be identified.

Refer to Standard Configuration Devices on page 220 for details on the standard configuration devices.

B Low Voltage Wiring for Control Circuit Terminals

Wire low voltage wires with NEC Class 1 circuit conductors. Refer to national state or local codes for wiring. The
external power supply shall be a CSA certified or cUL Listed Class 2 power source only or equivalent.

Table D.8 Control Circuit Terminal Power Supply

Input / Output Terminal Signal Power Supply Specifications
Multi-function digital inputs S1, 82, 83, 84, S5, 86, 87,88, SC | Use the internal LVLC power supply of the converter. Use class 2 for
Multi function analog inputs +V, -V, Al, A2, A3, AC external power supply.

B Converter Short-Circuit Rating

This converter is suitable for use on a circuit capable of delivering not more than 100,000 RMS symmetrical amperes,
240 Vac for 200 V class converters and 480 Vac for 400 V class converters, when protected by fuses as specified on the
Table D.S§.

€ Precautionary Notes on External Heatsink (IP00/Open Type enclosure)

When using an external heatsink, UL compliance requires that exposed capacitors in the main circuit are covered to
prevent injury to surrounding personnel.

The portion of the external heatsink that projects out can either be protected with the enclosure, or with the appropriate
capacitor cover after converter installation is complete. Use the table below to match converter models and capacitor
cover. Capacitor covers can be ordered from a Yaskawa representative or directly from the Yaskawa sales department.
The table below lists available capacitor covers.

Table D.9 Capacitor Cover

Model Code Number Figure
2A0030 100-061-274
2A0050 100-061-275
2A0065 100-061-277
2A0090 100-061-277
2A0130 100-061-278
4A0030 100-061-274
4A0040 100-061-274 Figure D.18
4A0060 100-061-275
4A0100 100-061-275
4A0130 100-061-278
4A0185 100-061-278
4A0270 100-061-280
4A0370 100-061-280
4A0630 100-061-281 <7> Figure D.19

<1> Requires two sets.
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Converter (outside panel)

Opening to capacitors

Converter (inside panel)

Capacitor cover Installation screw

Figure D.18 Capacitor Cover (2A0030 to 2A0130, 4A0030 to 4A0370)

Converter (outside panel)

Opening to capacitors

Converter (inside panel)
Capacitor cover

Installation screw

Figure D.19 Capacitor Cover (4A0630)
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