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S.1 Introduction
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S.2 Cautions

Thank you for purchasing Hitachi SJ Series P1 Inverter.
This is a User’s Guide that describes the handling and
maintenance of the SJ Series P1 inverter. (Afterward
“Hitachi SJ Series P1 Inverter” referred as SJ-P1.)

For the purpose of reduction paper consumption and
provision of the latest information, we enclose the P1
Basic Guide only, while providing the P1 User's Guide (this
Guied ) for more detailed description through electronic
means instead of CD or a printed document.

B About the Basic Guide (Bundled with product)
The P1 Basic Guide provides the minimum information
necessary for handling the product. Be sure to read this
document as well as the P1 User's Guide for more detailed
information.

B About the User's Guide (This document)

The P1 User's Guide provides detailed information
necessary for handling the product. Be sure to read the
User's Guide for proper use.

If there are any differences between the P1 Basic Guide
and the P1 User's Guide due to updates, etc., the contents
on the Guide with the latest version will have higher
priority. The version of the Guide is shown in underlined
alphabet like the following example, and the alphabet
changes to A, B, C... by the revision. For example,
comparing the Basic Guide NT2511FX and the user's Guide
NT251EX-2, the Basic Guide contains the latest contents.
Always use the SJ-P1 inverter strictly within the range
described in the latest contents on the Guide and perform
proper inspection and maintenance to prevent failures or
accidents.

Please note that the P1 User's Guide basically provided as
electronic data (such as PDF ).

The latest version of the P1 User’s Guide, please contact
the supplier where this device was purchased.

B Handling an Optional Products

When using optional products, refer to the instruction manual,
Basic Guide, User's Guide, and other related technical documents
attached to the product.

Please note that, like the SJ-P1 User's Guide, some optional
products may also provide the User Guide and other documents
as electronic data (such as PDF).

For more details, please contact the supplier where this device
was purchased.

B For a Proper Use

Before using the inverter, carefully read the Basic Guide,
User’s Guide of inverter and the instruction manuals for
optional products.

In addition, any personnel handling or performing
maintenance of the product must read carefully the
inverter’s Basic Guide, User’s Guide and each optional
products instruction manuals.

Before any attempt to install, operate, maintain or inspect
this equipment, a complete understanding of the
equipment specifications, safety instructions, precautions,
handling and operation instructions is required. Follow all
the specifications and instructions for a proper use.
Additionally, review the inverter’s Basic Guide, User’s
Guide and each optional product instruction manuals
periodically.

B Precautions

It is prohibited to reproduce or reform this document
partially or totally in any form without the publisher's
permission.

The contents of the document are subject to change
without prior notice.

Any handling, maintenance or operation method NOT
described on the inverter’s Basic Guide, User’s Guide and
each optional product instruction manuals is not covered
by the product warranty. DO NOT perform any procedure
NOT described on the SJ-P1 and optional product guides
since it can be the cause of unexpected failures or
accidents.

We are not responsible for any impact from operations
regardless of unexpected failure or accident due to
operation or handling of the product in a manner not
specified on the inverter’s Basic Guide, User’s Guide and
each optional product instruction manuals. We appreciate
your understanding.

If you find any unclear or incorrect description, missing
description, or misplaced or missing pages, please inform
the Hitachi inverter technical service office or the supplier
where this device was purchased.

Note that, in case the inverter’s Basic Guide, User's Guide
and each optional product instruction manuals are
enclosed, they should be delivered to the end user of the
inverter. For details information, please contact the
supplier where this device was purchased.
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S.3 Product Warranty and Inquiry

B About Product Inquiry

* For an inquiry about product damage or faults or a question
about the product, notify your supplier or Hitachi inverter
technical service office.

* When contacting the technical service, please provide the
following information.

m Model: P1 followed by model code on the specification label.

m Manufacturing Number (MFG No.): It shows on the specification label.
m Date of purchase: Purchase date by customer.

m Inquiry contents:

* Inform us the defective point and its condition.

° Inform us the suspicious content and its detail.

B Product Warranty

* The product SJ-P1 will be warranted by Hitachi Industrial
Equipment Systems Co., Ltd. (afterwards referred as "Hitachi")
during the warranty period from your date of purchase only
under proper usage of product.

* However, the warranty expressed here is covered only for
products delivered from Hitachi, and will not be responsible for
others damage or loss of products like a motor or any
equipment or systems damage caused by improper usage of
the product. We recommend applying safety design which is
able to provide a hazard notice to the user in case of
malfunction or damage of the delivered product to minimize
the consequences on other equipment or system. We advise
that the selection of the delivered product is done with
sufficient margin for performance, as well as using redundant
design for other equipment or systems. Also, the compatibility
of the product with the customer's intended use is not
warranted, hence the customer has the responsibility to
perform validation tests before any operation.

* In case a defective product is delivered, or quality failure during
the manufacturing process are detected, Hitachi will repair or
exchange the product free of charge, only during the product
warranty period (afterward, we call "warranty service").

* The product will be warranted for one year from the date of
purchase. However, depending on the case, actual expenses for
sending technical assistance will be charged to the customer.
Also, Hitachi will not be responsible of any readjustment or
testing on site.

* Warranty period for repaired or replaced part based on a
warranty service is 6 months after the repair is completed for
the relevant part. Hitachi will be responsible for repairing or
exchanging the previously exchanged or repaired part only
during this warranty period.
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* In order to receive warranty service, you should present the

receipt issued by the product supplier or any other document
that allow us to check the purchase date. However, any defects,
damage, malfunction or any other failure caused by one of the
following facts will not be covered by warranty service.

(1) Cannot confirm the purchase date.

(2) The damage or fault resulted from improper usage or
inadequate handling of the product or usage that does not
comply with the instructions described in the User’s Guide
or Basic Guide.

(3) Incorrect usage of the product and/or the inverter,
inadequate setting of the product and/or the inverter,
remodeling or inadequate repair or repair carried out by
an unqualified repair center.

(4) Deterioration and wear as result of normal operation.

(5) Fault resulted from natural disaster, such as earthquake,
fire disaster, lightning strike, pollution, salt pollution, or
abnormal voltage or any others external factors.

(6) Shock, falling, or Vibration resulted during transportation
or displacement after purchase.

(7) Damage or fault resulted from remodeling firmware by
unqualified personal not belonging to Hitachi.

(8) Damage or fault resulted from using a function program
(EzSQ).

* By warranty service, It is very likely that parameters and
customer created EzSQ program data will be lost. Be sure to back
up by own responsibility. However, in case of malfunction
resulting from the circuit board of the storage devices, the
backup will not be possible. It is recommended to keep a backup
during the testing phase by using keypad VOP or PC software
ProDriveNext.

W Liability Limitation

* Inthis product warranty, all warranties offered to the customer
are stipulated, and neither Hitachi, affiliated companies nor
related dealers are liable to any express warranties or implied
warranties including, but not limited to, product
merchantability or specific application fitness.

* Also, Hitachi, affiliated companies or related dealers are not
responsible of any incidental damage, special damage, direct
loss, or indirect loss (even predictable or not) sustained by the
customer as a result of a faulty product.
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B Using the Warranty Service

The customer is able to receive a warranty service during the
warranty period from the product supplier or local Hitachi
inverter sales office, if the product does not meet the
specifications described in the latest User’s or Basic Guide.

A fare-paying service can also be obtained by contacting your
supplier, local Hitachi distributor, or local Hitachi inverter sales
office.

B Precautions for Product Operation

The product should be operated following the working

conditions, handling methods and precautions described in

Basic Guide, User’s Guide or other technical Document.

Be sure to confirm that the Hitachi inverter is correctly

configured and installed for the intended purpose in the

customer designed system.

When using the Hitachi inverter implement the take following

actions.

(1) Select an inverter with sufficient capacity for the rated
current and performance of customer facilities.

(2) Implement safety design such as redundant system
design.

(3) Implement safety design which minimizes risks in case of
an inverter failure.

(4) Design the system in a way it can warn the operator
about any danger.

(5) Carry out periodic maintenance to the customer's
equipment as well as the inverter.

Hitachi inverter is designed and manufactured intentionally to
be applied for general industrial equipment application. It is not
intended to be used for the applications listed below therefore.
In case inverter is used for these applications, it is out of
warranty unless there is a special written agreement.

(1) For special application such as aircraft, spacecraft,
nuclear, electric power, passenger transportation,
medical, submarine repeater, etc.

(2) For application such as elevator, amusement equipment,
medical equipment which might have a big effect on
human life and property.

Even for above application, in case there is an agreement for

the limitation of the purpose and quality, please contact to our
sales office. Further study will be carried out to check whether
inverter is applicable for that specific application or not.

For applications that involve human life, or have risk of
important loss, be sure to avoid a critical accident by installing
a fail-safe device, protecting device, detecting device, alarm
device, or spare device, etc.

This inverter is only for three phase induction motor [IM] or
three phase synchronous motor (permanent-magnet motor)
[SM(PMM)].

For any other application make inquiries.

B Change on Product Specifications

Please be aware that the information described in Brochure,
Basic Guide, User’s Guide or Technical Document might be
modified without notice.
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B Supplement

Refer to "Chapter 19 Maintenance and Inspection" for short
lifespan component.

This warranty term will not restrict a legal right of customer
who has purchased the product.

Please contact your sales agent for warranty of products.

B Contact Information
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Hitachi America, Ltd. (Charlotte Office)
Industrial Components and Equipment Division
6901 Northpark Blvd., Suite A, Charlotte, NC 28216,
US.A

TEL : +1(704) 494-3008

FAX : +1(704) 599-4108

Hitachi Europe GmbH

Industrial Components & Equipment Group
Niederkasseler Lohweg191, 40547 Dusseldorf,
Germany

TEL : +49-211-5283-0

FAX : +49-211-204-9049

Hitachi Asia Ltd.

Industrial Components & Equipment Division

No.30 Pioneer Crescent, #10-15 West Park Bizcentral,
Singapore 628560,

Singapore

TEL : +65-6305-7400

FAX : +65-6305-7401

Hitachi Australia pty Ltd.

Suite 801, Level 8, 123 Epping Road, North Ryde, NSW, 2113,
Australia

TEL : +61-2-9888-4100

FAX : +61-2-9888-4188

Hitachi Industrial Equipment Systems Co., Ltd.
AKS Building, 3, Kanda

Neribei-cho, Chiyoda-ku,

Tokyo, 101-0022

Japan

TEL : +81-3-4345-6529

FAX : +81-3-4345-6913
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|
S.4 Related Basic / User's Guide
Document name Document Number | Product bundle

SJ series P1 User's Guide (This document) NT251*X (*1)
SJ series P1 Basic Guide NT2511*X v
SJ series P1 Safety function Guide NT2512*X (*1)
SJ series P1 Easy-Sequence Function(EzSQ) Programming Guide NT252*X (*1)
P1-FB Encoder Feedback option User's Guide NT253*X v
P1-EN Ethernet Communication Option User's Guide NT254*X (*1)
P1-ECT EtherCAT Communication Option User's Guide NT255*X (*1)
P1-PB PROFIBUS Communication Option User's Guide NT256*X (*1)
P1-PN PROFINET Communication Option User's Guide NT257*X (*1)
P1-TM2 Screw type terminal Option User's Guide NT259*X v
P1-TM2R Screw type terminal Option (Expanded relay) User's Guide NT263*X v
P1-AG Analog Input/Output Option User's Guide NT260*X v
P1-CCL CC-Link Communication Option User's Guide NT261*X (*1)
P1-DN DeviceNet Communication Option User's Guide NT262*X (*1)
P1-FS Functional Safety Option Safety Function Guide NT2582*X v
ProDriveNext instruction manual( HITACHI Inverter setting software) NT8001*X (*1)
(In preparing, please contact our sales)

( The document version ("*" is alphabet A, B, .... ) is added to the end of document code.)

(*1) These are usually not bundled with the product but a simple Basic guide is included.
For each User's Guides, please contact the supplier where this device was purchased or local Hitachi
inverter sales office.

S.5 Trademark

* CRIMPFOX® is a registered trademark of Phoenix Contact GmbH & Co. KG.

* Modbus® is a registered trademark of Schneider Automation Inc.

* EtherCAT® is registered trademark and patented technology, licensed by Beckhoff Automation GmbH, Germany.
* PROFIBUS® and PROFINET® is registered trademark of PROFIBUS Nutzerorganisation e.V. (PNO).

* CC-Link® is trade names of Mitsubishi Electric Co.

* DeviceNet® is the trademark of Open DeviceNet Vendor Association, Inc.
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1.1 What This Chapter Explains

Safety Instructions/Risks

Safety Instructions/Risks

1.2 Types of Warnings

This chapter includes instructions for installation, wiring,
operation, maintenance, inspection and use of the inverter.

Be sure to read this User’s Guide and appended
documents thoroughly before installing, wiring, operating,
maintaining, inspecting or using the inverter.

In the User’s Guide, the severity levels of safety
precautions and residual risks are classified as follows:
“DANGER”, “WARNING” and “CAUTION".

Display meaning

ADANGER

Indicates that incorrect handling may cause hazardous
situations, which have a high chance of resulting in
serious personal injury or death, and may result in major
physical loss or damage.

AWARNING

Indicates that incorrect handling may cause hazardous
situations, which may result in serious personal injury or
death, and may result in major physical loss or damage.

ACAUTION

Indicates that incorrect handling may cause hazardous
situations, which may result in moderate or slight
personal injury or damage, and may result in only
physical loss or damage.

Furthermore, “ACAUTION" level description may lead to

a serious risk depend on the circumstances. Be sure to
follow the instruction because whichever contains
important safety description.

There are the text includes notes using a only safety
symbol “ /f\” . These also contains important safety
instructions, so be sure to follow the instructions.
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Chapter 1

1.3 Description of Safety Symbols

This document contains annotations with graphic symbols.
Be sure to pay close attention to the contents and be sure
to follow them.

Symbol meaning

Indicates a danger, warning or caution notice for
fire, electric shock and high temperature in the
operation of the product.

Details are indicated in or near Aby pictures

or words.
The drawing on the left indicates “a
non-specific and general danger or

The drawing on the left indicates “a
possible damage due to electric
shock”.

A caution”.

Indicates “what you must not do” to prohibit the
described acts in the operation of the product.

Indicates “what you must do” according to the
instructions in the operation of the product.

Safety Instructions/Risks
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1.4 Cautions

M Caution!

/\DANGER

( * Incorrect handling may result in personal Y ( * Many of the drawings in the Guide show the )
death or severe injury, or may result in inverter with covers and/or parts blocking

CAUTION damage to the inverter, motor or the whole Caution your view removed to illustrate the details of
system. the product.
* Be sure to read the Guide and appended * Do not operate the inverter in the status
documents thoroughly before installing, shown in those drawings. If you have
Do wiring, operating, maintaining, inspecting or Do removed the covers and/or parts, be sure to
using the inverter. reinstall them in their original positions
N J before starting operation, and follow all
4 ) ) instructions in this guide when operating the
* Notes for possible causes of danger or inverter
i . : J
damage are also provided for each
Caution explanation in other sections.

* Be sure to read the corresponding
explanation thoroughly before installing,

Do wiring, operating, maintaining, inspecting or
using the inverter.

.

m Precautions for installation

AWarning
N (

( ® Risk of Fire! ® Risk of injury due to the inverter )
falling!
Fire Fall
Hazard Injury
* Do not place flammable materials near the * When carrying the inverter, do not hold its
installed inverter. cover parts.
* Prevent foreign matter (e.g., cut pieces of
Prohibited  jire, sputtering welding materials, iron chips, Prohibited
wire, and dust) from entering the inverter. 0 * Install the inverter on a structure able to
bear the weight specified in the User's
Do Guide.
0 * Install the inverter on a non-flammable « Install the inverter on a vertical wall that is
surface, e.g., metal. \_ free of vibrations. Y,
Do * Install the inverter in a well-ventilated indoor
site not exposed to direct sunlight. Avoid . . -
places Whgre the inverter is ex?)osed to high ( A ® Risk of failure of the inverter! )
temperature, high humidity, condensation, -
dust, explosive gases, corrosive gases, Failure
flammable gases, grinding fluid mist, + The inverter is precision equipment. Do
\ hydrogen sulfide or salt water. ) ® not allow it to fall or be subject to high
- \ = impacts.
c @ Risk of Injury! Prohibited .+ Also do not step on it, or place a heavy
load on it.
Injury * Avoid places where static electricity
) ) o discharges often occur (for example, on
® * Do not install and operate the inverter if it is a rug) for the operation of the product.
damaged or parts are missing.
* In order to discharge static electricity
| Prohibited ) 0 from your body, touch a safe metal
Do surface first before starting the operation.
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m Precautions for Wiring

/\\DANGER

Safety Instructions/Risks

lamp on the inverter is off and the DC
voltage between terminals P and N is 45 V
orless.)

* Prevent the distribution cable from being
compressed or getting caught to avoid

4 )
( é @® Risk of an electric shock and/or fire! ) é ® Risk of an electric shock and/or injury!
Electric Electric shock
shock Injury
Fire
« Be sure to ground the inverter. o * Perform the wiring only after installing the
0 + Entrust wiring work to a qualified electrician. Do inverter.
Do » Before the wiring work make sure to turn off
the power supply and wait for more than 10 or
15 minutes depending on the invertor @ Risk of short circuit and d fault!
model(*1) (Confirm than the charge lamp is A ISk ot short circuit and ground tautt:
(NDI_:F%nii/lt)hg v:):tage between terminals P and Short circuit
1S orless.) Y, Ground fault + Do not remove rubber bushings from the
7 N wiring section. Otherwise, the edges of the
® Risk of failure of the inverter! ® wiring cover may damage the wire.
Failure Prohibited
* Do not pull the wire after wiring.
. J
LProhibited y
AWarnlng
( Q @ Risk of injury or fire! ) é é ® Risk of fire! )
Injury Fire * Do not use a single-phase input.
Fire * Do not connect a resistor directly to any of
+ Dot comet AG paer sl o any o , LeDComds PO LGN
the output terminals (U, V, and W). Prohibited  on the primary and secondary sides of the
Prohibited inverter to stop its operation.
+ Make sure that the voltage and frequency of 0 * Tighten the screws and bolts with the
AC power supply match the rated voltage specified torque.
Do (AC input voltage) and frequency of your Do * No screws and bolts must be left loose.
S inverter. ) * Connect an earth-leakage breaker to the
power input circuit.
f . . . * Use only the power cables, earth-leakage
! )
A ® Riskof electric shock and injury! breaker, and magnetic contactors that have
- the specified capacity (ratings).
Electric « Before operating the slide switch (SW*) in the . P pacity (ratings) J
shock inverter, be sure to turn off the power supply. s X .
Injury + Since the inverter supports two modes of A ® Risk of damage to the inverter and
cooling-fan operation, the inverter power is burnout of the motor!
not always off, even when the cooling fan is Burnout
o stopped. Before operating the switch, be + Do not operate the inverter when an output
Do sure to turn off the power supply and wait for phase is lost (output phase loss).
more than 10 or 15 minutes depending on the
invertor model(*1) (Confirm that the Charge | Prohibited )

damage to the cable.

J

*1) For P1-00044-L to P1-01240-L (P1-004L to P1-220L), P1-00041-H to
P1-00620-H (P1-007H to P1-220H) models the wait time is 10 minutes.
For P1-01530-L to P1-02950-L (P1-300L to P1-550L), P1-00770-H to
P1-06600-H (P1-300H to P1-3150H) models the wait time is 15 minutes.

1-4



Chapter 1

m Precautions for Running and Test Running

/\\DANGER

Safety Instructions/Risks

f ® Risk of electric shock or fire! )
* While power is supplied to the inverter, do not

Electric touch any internal part or the terminal of the
shock inverter. Also do not check signals, or connect
Fire or disconnect any wire or connector.
* While power is supplied to the inverter, do
not touch any internal part of the inverter.
Also do not insert a bar in it.
LF’rohlblted )
( é @ Risk of electric shock! h
* Be sure to close the terminal block cover
Electric before turning on the inverter power. Do not
shock open the terminal block cover while power is
being supplied to the inverter or voltage
remains inside. Do not touch the internal
PCB, terminal block or connector while
Prohibited power is being supplied to the inverter or
voltage remains inside.
» Do not operate switches in the inverter or on
the board with wet hands.
\ J

@ Risk of injury or fire!

>

Injury
Fire * While power is supplied to the inverter, do
not touch the terminal of the inverter, even if

it has stopped.

%,

\ Prohibited

f ® Risk of injury and damage to machine!

» Do not select the retry mode for controlling
an elevating or traveling device because
free-running status occurs in retry mode.

* If you use the EzSQ program, before
operating the inverter, verify that secure
operation of the program is ensured.

>

Injury

=]
o
3
o
Q
o

Prohibited

. J

~

® Risk of injury!
* If the retry mode has been selected, the
inverter will restart suddenly after a break

(A

Injury
upon detection of an error. Stay away from
the machine controlled by the inverter when
the inverter is under such circumstances.
(Design the machine so that human safety

= can be ensured, even when the inverter
Prohibited  restarts suddenly.)

0 + The [STOP] key on the operator keypad

VOP can be enabled/disabled using the
Do STOP-key enable [AA-13] and It is effective

only when there is no connection
abnormality between the keypad and the
main unit. Prepare an emergency stop
switch separately.

* If an operation command has been input to
the inverter before a short-term power
failure, the inverter may restart operation
after the power recovery. If such a restart
may put persons in danger, design a system
configuration that disables the inverter from
restarting after power recovery.

* If an operation command has been input to
the inverter before the inverter enters alarm
status, the inverter will restart suddenly when
the alarm status is reset (by terminal, key
operation or communication). Before
resetting the alarm status, make sure that no
operation command has been input.

* When an unexpected event occurs, do not
touch the inverter or cable.

* Make sure to understand and check the
functions the inverter provides to confirm
safety. Be careful that operation commands
or resetting operation do not cause an
unexpected restart.

* When an error (alarm) occurs, before moving
to the next operation (resetting the alarm
status or reapplying the power), make sure
that no operation command has been input.
If the inverter has received an operation
command, it restarts automatically. )

.

AWarning

( é ® Risk of injury and damage to machine! )

e A
é ® Risk of burn injury!

Injury . . Burn * Do not touch the heat sink, which heats up
* The inverter allows you to easily control the L h - >
Damage speed of the motor or machine operations. Ly during the inverter operation.
Before operating the inverter, confirm the
capacity and ratings of the motor or
Do machine.control!ed by the inverter. | Prohibited )
* When using the inverter to operate a motor at
a high frequency, check the allowable motor ( - N )
speeds with the manufacturers of the motor A ® Risk of injury!
and the machine to be driven and obtain their -
consent before starting inverter operation. Injury
* During inverter operation, check the motor for + Install an external brake system if needed.
the direction of rotation, abnormal sound, and
vibrations.
\_ ) L Do )
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m Precautions for Maintenance/Daily Inspection

/\\DANGER

Safety Instructions/Risks

Do

minutes depending on the invertor model(*1).
(Confirm that the Charge lamp on the inverter
is off and the DC voltage between terminals P
and N is 45V or less.)

( ® Risk of electric shock!
Electric
shock
* Before inspecting the inverter, be sure to turn * Entrust only a designated person for
off the power supply and more than 10 or 15 maintenance, inspection, and the replacement

Prohibited

*1) For P1-00044-L to P1-01240-L (P1-004L to P1-220L), P1-00041-H to P1-00620-H (P1-007H to P1-220H) models the wait time is 10 minutes.
For P1-01530-L to P1-02950-L (P1-300L to P1-550L), P1-00770-H to P1-06600-H (P1-300H to P1-3150H) models the wait time is 15 minutes.

of parts. (Be sure to remove wristwatches and
metal accessories, e.g., bracelets, before
maintenance and inspection work and to use
insulated tools for the work.)

. J
m Precautions for disposal
( é ® Risk of injury and explosion! )
Injury
Explosion
* For disposal of the inverter, outsource * A qualified industrial waste disposal contractor
to a qualified industrial waste disposal includes industrial waste collector/ transporter
Do contractor. Disposing of the inverter on your Do and industrial waste disposal operator.
own may result in an explosion of the * Follow the laws and regulations of each
capacitor or produce poisonous gas. country for disposing of the inverter.
* Contact your supplier or local Hitachi salse
\_ office for fixing the inverter. )
Other Cautions

—ADANGER E— —ACaution EE—

A
Electric
shock

Fire
Injury

O

LProhibited

@ Risk of electric shock, fire and injury!

* Never modify the inverter.

* For risks other than the above, also refer to “Chapter 8
Operation Check/Residual Risks”.

A

Life cycle

O

Do

@ Risk of significantly shortening the life

~\

cycle of a product!

» If wood materials for packaging are needed

to be sterilized and disinfected, make sure to
use a means other than the wood fumigation
method. If the product is included in the
fumigation treatment, electronic parts could
receive critical damage from the emitted
gases or vapors. Especially, halogen
disinfectants (including fluorine, chlorine,
bromine and iodine) can cause corrosion in
the capacitor.

J
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1.5 Examples of Caution Labels

* The following describes label formats to prevent errors (Examples of labels)

from occurring in the motor, inverter and system. . . .

* Reminder for caution for retry operation after an error

* If external operation, program operation or retry function

has been set, the operation may start automatically after
the power is off. Use these labels referring to the

examples on the right as a reminder for caution. Stay away from the motor or system even if they

have stopped. Even if they have stopped running,
after the elapse of a certain period of time, they

suddenly restart automatically.

(Examples of labels)

» Write instructions on these labels as a reminder. (Examples of labels)

A * Reminder for caution for remote operation in
communication and terminal contact operation after the
power is on.

Stay away from the motor or system even if they

have stopped.

AWARN'NG When power is supplied to them, they start running

automatically.

/\\ CAUTION
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1.6 Compliance with European Directive (CE)

CAUTION for EMC
(Electromagnetic Compatibility)

The SJ series P1 inverter conforms to requirements of the
Electromagnetic Compatibility (EMC) Directive
(2014/30/EU). However, when using the inverter in Europe,
you must comply with the following specifications and
requirements to meet the EMC Directive and other
standards in Europe:

adjusted, and maintained by qualified engineers who
have expert knowledge of electric work, inverter
operation, and the hazardous circumstances that
can occur. Otherwise, personal injury may result.

c WARNING: This equipment must be installed,

1. Power supply requirements
a. Voltage fluctuation must be -15% to +10% or less.
b. Voltage imbalance must be +3% or less.
c. Frequency variation must be +4% or less.
d. Total harmonic distortion (THD) of voltage must be
+10% or less.

2. Installation requirement
a. SJ series P1 includes a built-in EMC filter. The built-in
EMC filter must be activated.

b. According to EN61800-3 it is mandatory to mention
that any inverter with only C3 filter inside may NOT be
connected to a low voltage public power supply in
residential areas since for these installations C1 is
required.

c. In case of external filter for C2, an additional note is
required according to EN61800-3 that “this product may
emit high frequency interference in residential areas
which may require additional EMC measures”.

d. According to the EN6100-3-12, an additional AC
reactor or DC choke should be installed for reducing
harmonics in power line.

3. Wiring requirements

a. A shielded wire (screened cable) must be used for motor
wiring, and the length of the cable must be according to
the following table (Table 1 on page 1-9).

b. The carrier frequency must be set according to the
following table to meet an EMC requirement (Table 1
on page 1-9).

c. The main circuit wiring must be separated from the
control circuit wiring.

4. Environmental requirements
(to be met when a filter is used)
a. SJ series P1 inverter that is an activated built-in EMC
filter must be according to SJ series P1 specifications.

Safety Instructions/Risks
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Safety Instructions/Risks

Table 1
Cable Carrier Cable Carrier
Model Cat. Length Frequency Model Cat. Length Frequency

(m) (kHz) (m) (kHz)

N e I S I R
e N I M I I I B
s [ o | w [ e | pmm (o | e |
e N I N I I I B
o | | o | e | wm o [ W | e
o N I N I I I I B
s [ o | e | e | ey [ o | = | e
i I I R I A I
| | e | we | e o [ e | e
o [ o | o | we |l [ [ e | e
et o | e [ e | omw (o | e | e
et (o | e | e | W [ o | = | e
e | o | e | e | e o | = | e
i (o | e | e | womy [ o | e | e
o | w | | s o | w |
] ) ] - Pé‘?_%%%')" c3 3m 2kHz
) ] ) ; P(:D‘f_%l)%oﬁ;' c3 3m 2kHz
] ) ] - }(3F1>](-)1215§8|_4|-)| c3 3m 2kHz
) ] ) ; T;ff;gg:; c3 3m 2kHz
] ) ] - ’(’;f_’fggg;‘)' c3 3m 2kHz
- N ey e [ e |
- - : . Przooory | am 2z
- - : - e I 2z
- T T [ nEm o [ | e
- N [ mEm o | o | e

When using STO (Safe Torque Off) function
please be sure to read the "Safety functional
Guide" of separate!

Caution for Machinery Directive
(Functional Safety)

Applicable models for functional safety are

P1-00044-L (P1-004L) to P1-02950-H (P1-550L) /
P1-00041-H (P1-007H) to P1-03160-H (P1-1320H).

For details, refer to "Appendix EC Declaration of
Conformity (Copy)" on page A-1 of "Safety function Guide
(NT2512*X)".

SJ Series P1 conforms to STO (Safe Torque Off) defined in
Functional Safety IEC 61800-5-2. When using the STO
function refer to "SJ-P1 Safety Function Guide
Supplement‘(NTZ2512*X) on the separate sheet.

And further download "Safety function Guide (NT2512*X)”
from our website below and carefully read it.
https://www.hitachi-ies.co.jp/english/products/inv/sjp1/
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Chapter 1

1.7 Compliance with UL Standards

UL CAUTION

GENERAL:

The SJ series Type P1 inverter is an open type AC Inverter
with three phase input and three phase output. It is intended
to be used in an enclosure. It is used to provide both an
adjustable voltage and adjustable frequency to the AC motor.
The inverter automatically maintains the required Volts-Hz
ratio allowing the capability through the motor speed range.
It is a multi-rated device and the ratings are selectable
according to load types by operator with key pad operation.

Markings:

Maximum Surrounding Temperature:

- ND (Normal Duty) : 50degC
- LD (Low Duty) : 45degC
- VLD (Very Low Duty): 40degC

Storage Environment rating:
- 65degC (for transportation)

Instruction for installation:
- pollution degree 2 environment and Overvoltage
category llI

Electrical Connections:
- See section [7.5 Connect Wire to the Main Circuit
Terminal Block].

Interconnection and wiring diagrams:
- See section [7.7 Control Circuit Terminal Areal.

Short circuit rating and overcurrent protection device rating:

P1-L series, P1-00044-L to P1-01240-L models
- Suitable for use on a circuit capable of delivering not more
than 5,000 rms symmetrical amperes, 240 V maximum”.

P1-L series, P1-01530-L to P1-02950-L models
- Suitable for use on a circuit capable of delivering not more
than 10,000 rms symmetrical amperes, 240 V maximum”.

P1-H series, P1-00041-H to P1-00620-H models
- Suitable for use on a circuit capable of delivering not more
than 5,000 rms symmetrical amperes, 500 V maximum”.

P1-H series, P1-00770-H to P1-02130-H models
- Suitable for use on a circuit capable of delivering not more
than 10,000 rms symmetrical amperes, 500 V maximum”.

P1-H series, P1-02520-H to P1-04320-H models
- Suitable for use on a circuit capable of delivering not more
than 18,000 rms symmetrical amperes, 500 V maximum”.

P1-H series, P1-04860-H to P1-05500-H models
- Suitable for use on a circuit capable of delivering not more
than 30,000 rms symmetrical amperes, 500 V maximum”.

P1-H series, P1-06600-H model
- Suitable for use on a circuit capable of delivering not more
than 42,000 rms symmetrical amperes, 500 V maximum”.

Integral:

- Integral solid state short circuit protection does not
provide branch circuit protection. Branch circuit
protection must be provided in accordance with the
National Electrical Code and any additional local codes.

1-10
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Field wiring terminal conductor size and Torque Values
making for field wiring terminal:

Safety Instructions/Risks

- 200V Class - 400V Class - —
equire
Required Conductor Model Load Tgrque Conductor
Model Load Type Torque size Type (N-m) size (AWG)
(N-m) (AWG) P1-00041-H
— (P1-007H) VLD/LD/ND 1.4 14
P1-00044-L P1-00054-H
(P1-004L) Lb 1.4 14 P1-015H VLD/LD/ND 1.4 14
ND ( )
VLD PT-00083-H | v/ /| p/ND 1.4 14
P1-00080-L (P1-022H)
LD 1.4 14 viD 12
(P1-007L) ND P1-00126-H = -
P1-00104-L VLD erosT ND I
) R LD 1.4 14
(P1-015L) — P1-00175-H VL%D ) 10
P1-055H 12
P1-00156-L VLD 10 ( ! ND
) R VLD 8
(P1-022L) LD 1.4 14 P1-00250-H = 5
ND (P1-075H) D 10
VLD
P1-00228-L P1-00310-H
(P1-0371) 'I\.IDD 1.4 10 (P1-110H) VLD/LD/ND 4 8
P1-00400-H VLD/LD/ND 4 8
VLD (P1-150H)
P1-00330-L S 3 8 oS
(P1-055L) ) P1-00470-H ) 4 6
P1-185H
P1-00460-L VLD 6 ( ! nD 8
3 K VLD
(P1-075L) LD 3 8 P1-00620-H ) 4 4
ND (P1-220H)
P1-00600-L VLD 4 VNLDD ‘15
. \ LD 4 P1-00770-H
P1-110L
( ) ) 5 (P1-300H) kjg 2.5t03.0 g
VLD
P1-00800-L 3 P1-00930-H | v/ b/ p/ND 15.0 1
(P1-150L) "\‘IDD 251030 - (P1-370H) —
P1-01160-H 1/0
VLD 1 LD 15.0
- - P1-450H
P(Lfgggz(z)L LD 2.5103.0 2 (P1-450H) ND 1
ND 3 VLD 6.0 to 10.0 Parallel of 1/0
IS 570 P1-01470-H ) 570
P1-01240-L (P1-550H) ND 15.0 170
LD 5.5 t0 6.6 1/0
(P1-220L) P1-01760-H
ND 1 (P1-750H) VLD/LD/ND | 10.0to 12.0 | Parallel of 1/0
VLD Parallel of 1/0
N - VLD Parallel of 2/0
PLRL%:;?_ L LD 6.0 Parallel of 1/0 P1-02130-H D 10.0t012.0 /
( ) ND 2/0 (P1-900H) ND ' ) Parallel of 1/0
LD Parallel of 1
P1-01850-L v 6.0t010.0 arallel of 1/0 P1-02520-H VLD Parallel of 3/0
LD Parallel of 1/0 LD 10.0t0 12.0
(P1-370L) ND 150 20 (P1-1100H) ND Parallel of 2/0
VLD Parallel of 2/0 VLD P. of 250kcmil
P(L'f_ii%%L D 6010100 | Parallel of 1/0 o as50m D 10.0t0 12.0 [ Parallel of 4/0
ND Parallel of 1/0 ND Parallel of 3/0
VLD Parallel of 3/0 P1-03720-H VLD P. of 250kemil
P1-02950-L D 10.0t012.0 Parallel of 3/0 (P1-1600H) LD 15.5t0 18.5 | Parallel of 4/0
(P1-5500) ND 30ro] ND Parallel of 3/0
VLD P. of 300kcmil
P1-04320-H LD 15.5t0 18.5 | P. of 250kcmil
(P1-1850H) ND P. of 250kcmil
- The temperature rating of field wiring installed . -
; P1-04860-H VLD P. of 350kcmil
conductors is only 75degC. P1-20001) ) 370 P of 300kemil
ND P. of 250kcmil
- Use Copper conductors only. P1-05200-H VLD P. of 400kcmil
(P1-2200H) LD 37.0 P. of 350kcmil
ND P. of 300kcmil
P1-05500-H LD 370 P. of 500kcmil
(P1-2500H) ND : P. of 400kcmil
P1-06600-H )
(P1-3150H) LD/ND 37.0 P. of 600kcmil
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Required protection by Fuse and circuit-breakers:
P1-L series models

Fuse Circuit Breaker
Model Type Maximum Rating Maximum Rating
Voltage (V) Current (A) Voltage (V) Current (A)

ng’?_%%itl‘ ClassJor T 600 15 - -
P(L'?_%%i?_;l‘ Class Jor T 600 30 - -
P(1P'$_%11%T'_;L ClassJorT 600 40 - -
P(1P'1O_%1252?_;L ClassJorT 600 40 - -
P(1P'1O_%2327?_;L ClassJor T 600 50 - -
PJp’?_%ﬁ?_;L ClassJorT 600 100 - -
P(L'?_%A;Z?_;L ClassJor T 600 150 - -
PJp’?_??%?_;L ClassJor T 600 150 - -
P(L'?_?i%?_;" ClassJor T 600 150 - -
P(L'?_Oéz?_;l‘ ClassJor T 600 200 - -
P(1P'10_122;(1)?_;L ClassJor T 600 200 - -
P(1P'1()_13%5;?_;L ClassJor T 600 300 - -
ng’?_g%?_;" ClassJor T 600 300 - -
ng’?_i%?_;" ClassJor T 600 400 - -
P(1P'1O_259550?_;L ClassJor T 600 500 - -
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P1-H series models

Fuse Circuit Breaker
Model Type Maximum Rating Maximum Rating
Voltage (V) Current (A) Voltage (V) Current (A)

P(1P'$_%%A;1I_|')'_| ClassJor T 600 15 - ;
P(L']O _%25;'_"? Class Jor T 600 20 . -
P(L']O _%()282?;? ClassJorT 600 30 - -
P(L']O _%;27(;'? ClassJorT 600 30 - -
P(1P'$_%L§_|')H ClassJor T 600 75 - ;
P(1P'1O_%2755(|)_|')H ClassJor T 600 75 - ;
P(1P'10231 10(|)_|')H ClassJor T 600 75 - ;
P(L'?_?z%(:)H ClassJorT 600 100 - ;
P(1P'1O_C1)‘;75c|)_|')H ClassJorT 600 100 - ;
P(1P-10_02€;%c|)_|-)|-| ClassJorT 600 100 - ;
P(1P'10_032§|)_|')H ClassJorT 600 200 - ;
P(1P'1O _039;%(:)'-' Class Jor T 600 200 - -
P(1P'1O _215%(:)'-' Class Jor T 600 200 - -
P(1P'1O _1522(:)'-' Class Jor T 600 250 - -
P(1P'10_1775%(|:')H ClassJor T 600 300 - -
P(L']O_?O%(:)H ClassJor T 600 400 - -
T;fffgg;; ClassJor T 600 500 - -
T;ff;sg;; ClassJor T 600 500 - -
T;ffggg;:; Class L 600 1000 - ;
P(L}O;BSZ;%-; Class L 600 1000 - ;
P(L}O_‘;ig%-; Class L 600 1000 - ;
P(L}O_‘Z%%-S Class L 600 1000 - ;
P(1P-10-5255(())%-|—|;|) Class L 600 1000

P(:’-10-2€15(;%-I$ Class L 600 1600
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Handling of This User’s Guide

Chapter 2 Handling of This User’s

Guide

Contents
2.1 What This Chapter Explains............ccccccceeeeens 2-1
2.2 Applicable Products .........cccoceeeiiiiiiiciicinne 2-1
2.3 Before Reading the Guide ............cccccvvveveeenns 2-1
2.4 Purpose of the Guide..........ccccccevevviiiiiiienneeen, 2-1
2.5 Overview of the Guide ........cccccceeevvviciiiienneeenn, 2-2
2.6 GlOSSArY.....cveviiiiiiiiiiiiie e 2-3
2.7. Operating PrinCiples .........cccccvniiienniiineninn, 2-5
2.7.1 Purpose of Industrial Motor Control .......... 2-5

2.7.2WhatIs an Inverter?..........cccoocveeiiieeennns 2-5
2.8 Meanings of the Explanatory Symbols

2.1 What This Chapter Explains

This chapter includes explanations of applicable products,
knowledge required for reading the Guide, those who
should read the Guide, and the purpose, overview and
glossary of the Guide.

2.2 Applicable Products

The contents of this guide are applicable to the SJ series
inverter type P1. Refer to the corresponding instruction
manuals for other products and optional parts.

2.3 Before Reading the Guide

The Guide is meant to be read by those who have
knowledge of electricity (certified electrician or equivalent)
and those who are in charge of introduction, installation or
connection of control equipment, system design and
workplace management.

The Guide is written in S| units.

2.4 Purpose of the Guide

The Guide is meant to provide necessary information for
the following:

* Installation and wiring of the product;
* Parameter settings;

* Running and test running; and

* Maintenance and inspection



Chapter 2

2.5 Overview of the Guide

The Guide consists of the following chapters:

Safety Instructions/Risks (Chapter 1) includes safety
instructions for installation, wiring, operation,
maintenance and inspection the inverter.

Handling of This User’s Guide (Chapter 2) includes
explanations of those who should read the Guide and
purpose of the Guide.

You Can Run the Inverter after Reading This
Chapter (Chapter 3) explains the overall process flow
from installation to operation and provides a flow chart
for driving motors.

Main Body of the Product (Chapter 4) explains
description on specification label on the main body and
product’s model and overview.

Included Items (Chapter 5) explains items included in
a product package.

Installation (Chapter 6) provides notes for installation
and installation environment of the inverter.

Wire Connection and Optional Devices (Chapter 7)
explains how to wire the inverter and connect
separately-placed optional devices. See Chapter 15 for
the optional cassette for installing inside the inverter.

Operation Check/Residual risks (Chapter 8) provides
an operation checklist for installation of the inverter.

Operating (Chapter 9) explains how to operate the
operator keypad equipped on the main body.

Test Run (Chapter 10) provides a flowchart to check
for rotating the motor and operations required for test
runs.

Handling of This User’s Guide

Frequency References and RUN Commands Examples
(Chapter 11) explains how to connect I/O by input of
operation commands and frequency commands.

Inverter Functions (Chapter 12) explains functions
available with the inverter.

Information Monitor Functions (Chapter 13) explains
functions monitorable with the operator keypad.

RS485 Communication (Chapter 14) explains
communication functions using RS485 communication.

Optional Cassettes (Chapter 15) includes
explanations of optional cassettes installable in the SJ
series inverter type P1.

ProDriveNext / EzSQ (Chapter 16) explains the
availability of the SJ series inverter type P1 with PC
connected.

Connection with PLC (Chapter 17) explains how to
connect to PLC.

Tips/FAQ/Troubleshooting (Chapter 18) includes
explanations of the error (trip) status of the inverter and
provides troubleshooting information.

Maintenance and Inspection (Chapter 19) explains
how to maintain and inspect the inverter.

Specifications (Chapter 20) provides the
specifications of the product.

Technical Notes (Chapter 21) provides supplemental
technical information.

List of Parameters and Index (Appendix) provides
explanations of the parameters for the SJ series
inverter type P1. An index is provided at the end of the
Guide.
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*Note concerning trademarks

Proper names such as the product name and function
names mentioned in the Guide may be used by each
company as its trademark or registered trademark. In this
guide, no ® and ™ symbols are used.

M
Name Description
Main circuit | Power supply required for running the
power inverter. Normally, power supply for control
supply circuit is also required for running the
inverter.
MFG No. Manufacturing No.
N
Name Description
Normal Duty: A type of load rating that
indicates rated current and overload
ND rated . S .
capacity. Generally this is used in severe
load conditions.
O
Name Description
Open A part of the power line is down, leading to
phase unstable input/output.
Operator A control panel on the front side to operate
keypad the inverter.
Optional A cassette-type optional part to be loaded in
cassette the slot on the front side of the product.
P
Name Description
PLC Programmable logic controller.

Potentiometer

A regulating device with a variable
resistor.
Connect to the analog input terminal.

Power supply

Power supply required for control circuits

for control such as the parameter R/W by the
circuit operator keypad VOP, PWM control circuit
and etc., which supplies power to RO/TO
terminals.
Abbreviation for Permanent Magnet
PMM
synchronous Motor.
PWM Pulse Width Modulation. _
Pulse output method of the inverter.
R
Name Description

Regenerating

Returning of power generated in the motor
to the inverter when fans are rotated by
wind or the motor speed is decreased.

Chapter 2
2.6 Glossary
B
Name Description
Basic Guide | Basic instruction manual including only
information required for handling the
inverter.
Braking A resistor for consuming regenerative power
resistor by connecting to the regenerative brake unit
or built-in brake circuit model.
C
Name Description
A mark used on the product that meets the
. requirements of the applicable EC
CE marking directives. This is required for products sold
within the European Economic Area.
Charge Indicates the status of power input to the
lamp main circuit of the inverter. Power remains
when the lamp is lit even after the power is
off.
E
Name Description
Electromagnetic compatibility.
EMC Properties that neither cause errors in other
equipment nor cause errors due to noise.
H
Name Description
A sinusoidal distorted wave current with a
Harmonics | frequency that is an integral multiple of the
(noise) commercial power supply sine wave
generated from the inverter.
Noise generated by voltage switching during
hi power conversion by an inverter. There are
igh ) - . .
frequency cc_mductlv_e noise that travels in elt_actrlc _
. wires, radiation noise that travels in the air,
noise - - . L .
and induction noise that is induced in
adjacent electric wires.
[
Name Description
I/0 Input / Output.
IGBT Insulated Gatt_a Bipole_lr Transisto_r.
One of switching devices of the inverter.
IM Induction motor.
Intelligent Multi-functional contact output terminal.
output Multiple functions are available according to
terminal settings.
Intelligent Multi-functional contact input terminal.
input Multiple functions are available according to
terminal settings.
Inverter The model indicated on the specification
model label of the inverter.
L
Name Description
Lead to acceleration and deceleration.
LAD
Accelerate or decelerate the motor.
Low duty: A type of load rating that indicates
overload capacity. This can drive a higher
LD rated current motor than ND but has a relatively
lower overload capacity. This can be used
for low load capacity.

Regenerative | An optional equipment to return

converter regenerated power to the power supply.
This significantly reduce harmonic current
of power supply.

Regenerative | A separate unit that allows regenerative

braking unit power to be consumed by the braking
resistor. (There are models that braking
circuit is built-in or non-built-in. Select an
appropriate braking resistor and connect
it.)

RTU Remote terminal unit.

The Modbus protocol hame here.
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S

Name Description

Sink logic This means a difference in common. With
the sink type logic, when using an input unit
such as a PLC, when the input terminal is
ON, current flows from the inverter input
terminal side to the input unit side.

SM Synchronous motor.

PMM is a type of SM.

Source logic | This means a difference in common. With
the source type logic, when using an input
unit such as a PLC, for example, when the
input terminal is ON, current flows from the
input unit side to the inverter input terminal
side.

Specification | A label on the side the product, on which

label the specifications of the inverter are
indicated.

U

Name Description

UL Standards issued by Underwriters

standards Laboratories (Board of Fire Underwriters).

User’s Instruction manual including detailed

Guide information required for handling the
inverter.

\Y
Name Description
Very low duty: A type of load rating that
indicates rated current and overload
capacity. This can drive a higher current
VLD rated motor than LD but has a relatively lower
overload capacity. This can be used for
lower load capacity than LD.
The standard operator keypad of SJ-P1 has
a color LCD panel, and VOP is an

VOP abbreviation for Viewable Operator Panel. In
the text, it is written as "operator keypad
VOP".

Handling of This User’s Guide
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2.7. Operating Principles

A

* This section describes operating principles briefly.

Purpose of Industrial Motor Control

* A Hitachi inverter can vary three phase motor speed.

Varying speed can provide advantages in many
applications.
For example, it is useful for the purposes on the right.

What Is an Inverter?

An inverter can control the rotation speed and power
consumption of motors by changing the frequency and
voltage input to motors.

Motors waste energy running fans and pumps using a
commercial power supply and controlling the flow rate
using valves and dumpers. An inverter can lower the
commercial power supply frequency and voltage, which
contributes to energy savings by powering down without
valves and dampers.

An inverter is a device that converts direct current into
alternating current. The diagram below illustrates the
basic configuration of a general inverter.

Handling of This User’s Guide

s )
B Energy savings
Ex.) HVAC (air-conditioner); fans; pumps
\ J
( )
B Adjacent processes requiring speed adjustment
Ex.) textile machines; printing machines
\ J
7 N
M Load requiring torque
Ex.) machine tools; processing machines; transportation
equipment
J
4 )
M Load requiring fine control
Ex.) elevators; food processing;
. J

First the converter part converts alternating current
supplied from the power supply into direct current
through the rectifier circuit.

The inverter part outputs frequency and voltage flexibly
by outputting the direct current “chopped” by switching
devices to the motor (PWM output).

The volume of the sound and noise generated by the
motor varies depending on the rate of chopping DC
voltage of switching devices (carrier frequency) in the
inverter part.

General inverter (variable frequency drive) diagram

Converter

Rectifier | DC voltage

Motor
Inverter
circuit T L U/m
d L ;(sz
4
WIT3

‘L\I
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2.8 Meanings of the Explanatory Symbols

The following symbols are used for description in each
section.
The meanings of the symbols are as follows.

Symbo_l and Description
meanings
General and
troubleshooting Provides troubleshooting tips.
questions When a similar problem occurs,
using the inverter functions may
Q solve the problem.

Key points for a

solution Provides tips for settings for using
functions and describe the details
A of functions.
Provides notes for operatin
Notes P 9

a

functions.

The notes for operating functions
include: Data is overwritten, No
operation with no settings etc.

Confirmation of
procedures

Provides procedures for setting
and adjusting the functions.

Handling of This User’s Guide
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Chapter 3 You Can Run the Inverter
after Reading This Chapter

Contents
3.1 What This Chapter Explains............cccccceveeeenns 3-1
3.2 Flow for Preparation of Operation ................... 3-2
3.2.1 Check the Inverter.........ccccocvveeeiviiciinennnn. 3-2
3.2.2 Install the Inverter..........ccccoccvveeeiviiiiieen. 3-2
3.2.3 Wire to the Inverter, and Turn on
the Power Supply and Check ................... 3-3
3.2.4 Operations the Keypad VOP..................... 3-3
3.2.4 Preparing to Rotate the Motor................... 3-4
3.2.5 Troubleshooting...........occuvvieeiiiiiiiiiiiiee. 3-4

3.1 What This Chapter Explains

3-1

This chapter provides an operational process (flow)
to do a test run.

For installation, wiring and settings for operation and
detailed information of inverter functions, see the
corresponding sections. Make sure to carefully read
“Chapter 1 Safety Instructions/Risks” and
corresponding sections for safety work.
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3.2 Flow for Preparation of Operation

EPIE] Check the Inverter

Check the contents in the package, and also check
the model of your inverter on the specification label.

.

Inverter body

Basic Guide

Included items that vary depending on models.

(iincluded in the package )

Enclosed in the
P1-01240-L( P1-220L)

Enclosed in the
P1-01850-L(P1-370L)/

You Can Run the Inverter after Reading This Chapter

See “Chapter 4 Main Body of the Product” and
“Chapter 5 Included Items” for details.

P1-03720-H(P1-1600H) to P1-05500-H(P1-2500H).

P1-00930-H(P1-370H) or above.

(For P1-06600-H(P1-3150H), included only the bolts

M3x8 screws : 4 pcs
Spacer : 4 pcs
the inverter

Eye bolts for hanging

for the ground terminal. See chapter 6.2 for details.)

- Supplemental terminal for braking
unit connection (the shape differs
depending on the model) and
bolts for it.

1 pcs, M8x18 bolt : 2 pcs

- Bolts for the ground terminal
M12x20 bolt : 2 pcs

m Install the Inverter

Install the inverter. Leave sufficient space around the
inverter for enough ventilation.

For P1-00044-L to P1-02950-L (P1-004L to P1-550L);
P1-00041-H to P1-01470-H (P1-007H to P1-550H)

10cm or more

5 cm or more

5 cm or more

7

10cm or more |

to replace aged parts for the following models:
* P1-00800-L(P1-150L) to P1-01240-L(P1-220L)
* P1-00400-H(P1-150H) to P1-00620-H(P1-220H)
* The inverter needs to be removed to replace aged parts for
the following models:
* P1-00044-L(P1-004L) to P1-00600-L(P1-110L)
\ * P1-00041-H(P1-007H) to P1-00310-H(P1-110H)

* A clearance of 22 cm or more is required below the inverter \

J

See “Chapter 6 Installation” for details.

For P1-01760-H to P1-06600-H (P1-750H to P1-3150H)

r—
| 30cm or more |
I I
1 |

5 cm or more 5 cm or more

>or—< >—<

s |

30cm or more

|
|
I
L -

3-2
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E Wire to the Inverter, and Turn on the
Power Supply and Check

* Wire the main circuit of the inverter.

Before supplying the power, make sure to carefully read
the safety instructions and be aware of your safety. The
following illustration shows the power supply and wiring
connections to a motor only.

Follow the following steps to prevent miswiring.

(1) Check the position of the charge lamp and make sure that the
lamp is turned off.

(2) Connect the inverter to the ground (G) and power supply line
(R,S,T), and close the terminal block cover.

(3) Turn on the power and confirm that the POWER LED on the
operator keypad VOP is lit.

You Can Run the Inverter after Reading This Chapter

See “Chapter 1 Safety Instructions”, “Chapter 7 Wire
Connection and Optional Devices” and “Chapter 11
Examples of Settings by Operation Command
Destination” for details.

*Allocation of terminals varies depending on models.

*This example shows a state with a J51 connector
connected.

(4) Turn off the power.

(5) Make sure that the charge lamp is off and that the voltage
between P and N is 45 VDC or less.

(6) Connect the inverter to the motor line (U,V,W), and close the
terminal block cover.

(3) Turn on the power to operate the operator keypad.

Charge
lamp R S T
Ly | (L2) | (L3)

aU 5]

@

Shorting bar
between PD and P

Connection of
the power supply line

EP2 Operations the Keypad VOP

Confirm how to operate the operator keypad.

Grounding

Connection of
the motor line

See “Chapter 9 Operating” for details.

error and other statuses.

[Indicates parameters, data, trip state due to an

Screen transition and
setting cancellation
functions are assigned.

( )

Turns on when the control
circuit is ON. This is also

turned on by 24V input to P+ ‘
and P- or by power supply to
RO and TO. :
rP ing the Run k d )
ressing the Run key sends an
operation command if it is /

enabled.
.

——————————— Data storage and detailed

settings functions are
assigned.

Turns on when an
operation command
is sent.

Pressing the this key sends a

Pressing the up, down, left, or right key
changes information on the display.
Pressing the center key confirms the

selection.

stop command. This is also
used to reset a trip state.
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m Preparing to Rotate the Motor

Only operating procedures using the operator keypad
are shown here.
Refer to “Chapter 10 Test Run” for details.

Output frequency

Confirm that the FW or RV indicator
is displayed.
= [AA111]=02

Output Current

Input Terminal

oFW

Press the right key to move
forward a screen while
pressing the O key to confirm
the setting.

Ex. Change [FA-01].

LLLLLLLLLLL
v

60.00 Hz

Confirm that a
command is sent out
from the operator
kevbad. =[AA1011=07

You Can Run the Inverter after Reading This Chapter

Make sure that the NRDY indicator
is not displayed.

(m1)

0.00 Hz

000 A "

Confirm that the command
frequency is at the desired
value.

= (Ex.) [FA-01]=60.00Hz

Optional

Output frequency

>

Output Frequency

FA-01

Press the u
4 set Speed-M(Keypad)

left, or right

0.00 Hz
[0.00-60.00]

A\ 4

change data while
pressing the O key
to make the setting.

p, down,

key o FA-01

< Set Speed-M(Keypad)

60.00 Hz
[0.00-60.00]

0.00 Hz

v

oFW 60.00 Hz

Ready to operate! Press the Run key to accelerate the motor.

@ Troubleshooting

-
The motor does not rotate!

An error indication appears on the inverter.

LSee “Chapter 18 Tips/FAQ/Troubleshooting”.

How to reduce noise, suppress harmonics and
increase regenerative potential.
See “Chapter 7 Wire Connection and Optional

Devices”.
\_

J
R

How to run our inverter with communications.
LSee “Chapter 14 RS485 Communication”. )

3-4

( )
How to operate the operator keypad.
LSee “Chapter 9 Operating”. )
(How to run the inverter using external R
signals.
See “Chapter 10 Test Run” and “Chapter 11
Frequency References and RUN Commands
Examples”.
Nl Y,
. . )
How to use the inverter functions.
How to monitor the operating status.
See “Chapter 12 Inverter Functions” and
CChapter 13 Information Monitor Functions”. )
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Contents
4.1 What This Chapter Explains ..............ccccuvveee... 4-1
4.2 External Appearance of the Product................ 4-2
4.3 Model of the Product
and Specification Label ...............ccccooennneenn. 4-3
4.3.1 Model of the Product............cccccceeerrrnnnnee 4-3
4.3.2 Specification Label............ccccoveveeeeniinnnne, 4-3
4.3.3 Indication for Japan............cccoceeeeeeeiennnnee, 4-4

4-1

4.1 What This Chapter Explains

The chapter provides explanations of the main body of the
product. The explanations include: the external appearance
and model of the product, what’s written on the specification
label and inspection instruction upon purchase.

Symbol Meanings
Q General and troubleshooting
questions
A Key points for a solution
@ Notes
E Confirmation of procedures
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4.2 External Appearance of the Product

Q A

This chapter describes the product specification
label etc. In this chapter, there are some figures

with the terminal block cover removed for
Operator Keypad illustration.

* How to check the external appearance.

A removable Visual LCD Operation Panel
(VOP).

The POWER and RUN LEDs are on it.

(In this Guide, the operator keypad may be
written simply as the abbreviation "VOP".

* An example of P1-00330-LFF (P1-055LFF)

Front cover

Heat sink

Terminal block cover

Specification label

Product’'s main body

Optional cassette slots Product’s main body

A maximum of three optional cassettes can be (with a terminal block cover opened)
installed. (In preparation)

Control circuit terminal block

Sends a command to the inverter and issues an
alarm. Internal data can be imported into the external
device through [Ao] or [FM] output terminal.

Main circuit terminal block

Connects the power supply and motor. This is also
used for connecting optional equipment such as
reactor.

Backing plate
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4.3 Model of the Product and
Specification Label

m Model of the Product

Q

* How to read a model number.

Main Body of the Product

A

* The model of the product is as follows:
SJ series type name

Ex. 1: 200V class 22.8 A for Japan P1 00228 L|F F
Ex. 2: 400V class 62 A for Europe and Southeastasia | P1 || 00620 || H| F | E | F
Ex. 3: 200V class 46 A for North America P1 i 00460 i L F U F

Motor maximum rated current

(at VLD rated current)

00001(0.1 A) to0 99999(9999.9 A)
[Ex.] 00041: 4.1 A; 00460: 46.0 A

Input power specification:

L (three-phase 200V class); H (three-phase 400V class)

Panel: B (no Operator keypad equipped);
F (Operator keypad equipped)

Region: None (Japan); E (Europe/Southeast Asia); U (North America); C (China)

Integrated noise filter:

F (integrated noise filter equipped); CB (conduit box equipped)

E Specification Label

Q

* What's written on the specifications label?
Example of a specification label:
P1-00330-LFF (P1-055LFF);

A

* The model of the product is indicated on the
specification label on the side of the product. The
details on the specification label are as follows:

Inverter model

Reference description: P1-055LFF (for Japan, Inverter capacity)

5.5/5.5/3.7 (Regions other than Japan, Applicable motor (kW))

\

Input ratings

(Frequency/voltage/No. of
phases/Current)

N Model:

Output ratings
(Frequency/voltage/
No. of phases/Rate current)

P
HITACHI INVERTER \

SJ series type P1

P1-00330-LFF
A Input/Entrée :50Hz,60Hz 200-240V 3ph 25 /30 /33 A

> Output/Sortie : 0- 590Hz 200-240V 3ph 25 /30 /33 A
» MFG No. 62AA****** BB001 Date:****

~
Ver.2.02 <

\

MFG No.; Manufacturing Number
N\

Hitachi Industrial Equipment
Systems Co.,Ltd.

kkkkk kk
MADE IN OOO NEP

Manufacturing country

*Input current and output current are UL certified current values.

this guide.

Versions due to differences in firmware etc. are displayed.
For overviews of differences by Version, please refer to the Chapter 21.3 of

The firmware version can also be confirmed with parameter [dC-50].

0

* In this Guide, some indications after input power
specification may be omitted in the model name, in
this case, however, the specifications provided are
not concerned with the omitted indications.

* The input current value on the specification label is the
value that complies with UL Standards.
* (*) shows the product-specific values.

4-3
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m Indication for Japan

Indication example:
P1-00330-LFF(P1-055LFF) for Japan

SJ series type name

Ex. 1: 200V class ND rated 5.5kW motor 25A is applied for Japan P1 - 055 L F F

Applicable motor ND rated:
004(0.4 kW) to 550(55 kW)
Ex.) 004 (0.4 kW); 055 (5.5 kW); 370 (37 kW)

Input power specification:
L (three-phase 200V class); H (three-phase 400V class)

Panel:
B (no operating portion equipped); F (panel equipped)

Integrated noise filter:
F (integrated noise filter equipped); CB (conduit box equipped)

See “Chapter 20 Specifications” for the corresponding models.
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Chapter 5 Included Iltems

Contents

5.1 What This Chapter Explains .............cccoocvuvvieneeeninns 5-1

5.2 Included HEMS ......ovveiiiii e 5-2

5.3 Inspection upon Purchase...........cccccvvvviviiviniinininnnns 5-
5.3.1 Checking When Opening the Package............. 5-3
5.3.2 User’s Guide (this Guide) ..........ccceviirieennennn 5-3

Included Items

5.1 What This Chapter Explains

This chapter describes included items that need to be

checked upon purchase.

Symbol Meanings
Q General and troubleshooting
questions
A Key points for a solution

o

Notes

&

Confirmation of procedures
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5.2 Included ltems

Q A

+ What's included with the product * Check included items.

The following is included in the package:

Specification label

* Included ltems

Inverter body: 1 Basic Guide: 1 _ _
(Supplementary instructions and/or etc. may be bundled in some cases.)

\ _/

- Included items that vary depending on models
(enclosed in the package)

(( Enclosed in the i Enclosed in the :  Enclosed in the \
P1-01240-L( P1-220L) P1-01850-L(P1-370L) to i P1-03720-H(P1-1600H) to P1-05500-H(P1-31500H)
P1-02950-L(P1-550L) / i (For P1-06600-H(P1-3150H), included only the M12 bolts
P1-00930-H(P1-370H) to for the ground terminal. See chapter 6.2 for details.)

P1-06600-H(P1-3150H)

- - Supplemental terminal for braking
" unit connection (the shape differs
depending on the model) and
bolts for it.

1 pcs, M8x18 bolt : 2 pcs

M3x8 screws : 4 pcs
Spacer : 4 pcs

Eye bolts for lifting the

i ter
\ inver

- Bolts for the grund terminal
M12x20 bolt : 2 pcs

(" N ( A
Q Inverter body A * Applying a different inverter voItagg clqss or
Confirm that the model you ordered and the model Caution motor rat:ad voltagelfro;n thg specified input
name on the specification label are the same. Find an power vo tage may lead to damage to your
inverter in the package. inverter or motor burnout.
J 0 + Check with the specification label to be sure
s N\ Do that the inverter voltage class is correct.
0 Basic Guide - y
Enclosed as a booklet. This guide is provided simple . ; o Y
setup, test run and etc. basic contents. See “4.3.2 Specification Label”.
W,
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5.3 Inspection upon Purchase

Q

+ What's needed to be checked upon purchase

m Checking When Opening the Package

( )
A 9 Check the product for damage (including falling of
parts and dents in the inverter body) caused during
transportation.
+ Check the items on the right when you open the _ P J
package. p <
* Ifyou find any faults or defects in the product or 0 Upon opening the product package, check that
have any qU95t|0n_ab0Ut the pr_OdUC.t,_ please the package contains an inverter set and the Basic
contact your supplier or local Hitachi inverter sales Guide.
office. \ J
( )
) . : : Check the specification label again to confirm that
E User's Guide (this Guide) 0 the product is the one you have ordered.
\. J
A

* The Guide describes how to handle and maintain
the Hitachi SJ series inverter type P1. Read the
Guide carefully before using the inverter. Keep the
“User’s Guide” at hand.

+ If you use the inverter with optional products, you
should also read the instruction manuals enclosed
with those products.

* Note that the Basic Guide and the instruction
manuals for each optional product to be used
should be delivered to the end user of the inverter.
For the User’s Guide and instruction manual,
please contact your supplier or local Hitachi
inverter sales office.
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Chapter 6 Installation
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Installation

6.1 What This Chapter Explains

6-1

This chapter describes the installation of the inverter.
Before installing the inverter, make sure to carefully
read “Chapter 1 Safety Instructions/Risks” for safety
work.
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6.2 Installation Environment

Installation

& Transportation

The inverter uses plastic parts. When carrying
the inverter, handle it carefully to prevent
damage to the parts.

Do not carry the inverter by holding the front or
terminal block cover.
Doing so may cause the inverter to fall.

Do not install and operate the inverter if it is
damaged or parts are missing.

€ Ambient temperature

Avoid installing the inverter in a place where
the ambient temperature goes above or below
the allowable range, as defined by the
standard inverter specification.

@‘D Temperature

requirements

Leave sufficient space around the inverter.
Measure the temperature in a position about 5
cm from the bottom-center point of the inverter,
and check that the measured temperature is
within the allowable range. Operating the
inverter at a temperature outside this range will
shorten the inverter life (especially the
capacitor life).

* Temperature requirements vary depending on the “Load type selection [Ub-03]".

See “Chapter 20 Specifications”.
Carrier derating may be required.

€ Humidity

Avoid installing the inverter in a place where
the relative humidity goes above or below the
allowable range (20% to 90% RH), as defined
by the standard inverter specification. Avoid a
place where the inverter is subject to
condensation.

=i

20 to 90%RH

A\

Condensation inside the inverter will result in
short circuits and malfunctioning of electronic
parts. Also avoid places where the inverter is
exposed to direct sunlight.

O O

Water “ Direct
drops sunlight
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Installation

€ Ambient air

Avoid installing the inverter in a place where the
inverter will be subject to dust, water drops,
corrosive gases, combustible gases, flammable
gases, grinding fluid mist, or salt water.

® 1=

Entering
foreign
matters

Foreign particles entering the inverter will
cause it to fail. If you use the inverter in a
considerably dusty environment, install the
inverter inside a totally enclosed panel.

& |Installation method and position

Install the inverter vertically and securely with
screws or bolts on a surface that can bear the
inverter weight and is free from vibrations.

Screw clamp Screw clamp

&

Screw clamp Screw clamp

O

Incline

If the inverter is not installed vertically, its
cooling performance may be degraded and
tripping or inverter damage may result.

€ Mounting in an enclosure

design the layout of the ventilation fan, air
intake port, and inverters. An inappropriate
layout will reduce the inverter-cooling effect
and raise the ambient temperature. Plan the
layout so that the inverter ambient temperature
will remain within the allowable range.

A ventilation fan located directly above the
inverter could drop dust on it. To prevent this,
move the inverter horizontally to a suitable
position.

When mounting multiple inverters in an
enclosure with a ventilation fan, carefully

Inverter

%_ -

e b
L

Ventilation fan ot
t— $ ,—Ventiation fan
=g ——

(.

Inverter

—\

(Acceptable) (Unacceptable)

Position of ventilation fan
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@ Surface on which to install the inverter

The inverter will reach a high temperature (up Leave sufficient space around the inverter.

to about 150°C) during operation. Install the Keep sufficient distance between the inverter
inverter on a vertical wall surface made of and other heat sources (e.g., braking resistors
nonflammable material (e.g., metal) to avoid and reactors) so that the heat discharged from
the risk of fire. the heat sources does not affect the inverter.
For For

P1-00044-L to P1-02950-L (P1-004L to P1-550L), P1-01760-H to P1-06600-H (P1-750H to P1-3150H).

P1-00041-H to P1-01470-H (P1-007H to P1-550H).

T — ————1

r
|
10cm or more | 30cm or more |
|
1

5 cm or more E=, 5 cm or more 5 cm or more o= 5 cm or more

| [

A
L .

| I

[ 10cm or more |

[
I
[
S Bl L

30cm or more

(A clearance of 22 cm or more is required below the inverter to
replace aged parts for the following models:
* P1-00800-LFF (P1-150LFF) to P1-01240-LFF (P1-220LFF)
* P1-00400-HFF (P1-150HFF) to P1-00620-HFF (P1-220HFF)
* The inverter needs to be removed to replace aged parts for
the following models:
* P1-00044-LFF (P1-004LFF) to P1-00600-LFF (P1-110LFF)
\ * P1-00041-HFF (P1-007HFF) to P1-00310-HFF (P1-110HFF) )

Wall
Keep enough clearance between the inverter and the wiring
. ducts located above and below the inverter to prevent the
2 latter from obstructing the ventilation of the inverter.
:
* See “Chapter 20 Specifications” or this chapter for the
dimension drawing of the inverter.
v
Air flow
/

6-4
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€ Reduction of enclosure size

+ An inverter installation that heat sink is

outside enclosure can reduce heat
emission within the enclosure and
reduce the size of enclosure.

Installation

The cooling section (including the heat sink)
positioned outside the enclosure has a
cooling fan. Therefore, do not place the
enclosure in any environment where it will be

subject to dust, water drops, corrosive
gases, combustible gases, flammable
gases, grinding fluid mist, or salt water.
The heat sink part reaches a high
temperature. Install a protection cover as

+  The models P1-00044-L to
P1-00228-L (P1-004L to P1-037L) and
P1-00041-H to P1-00126-H (P1-007H .
to P1-037H) requires mounting metal

brackets prepared by the customer. (*) needed.
* Models other than the above can pe Heat sink positioned outside
supported by removing the mounting
brackets already attached on the
inverter and reattaching them to the ® 5
mounting location for the outside heat Entering §
sink installation. Cut the mounting foreign =
surface of the enclosure depending on matters

the panel cut dimensions. (*)
(*) Please contact us for details such
as dimensional drawings.

Wall

* Even if the enclosure designed by external
heat sink installation, please considering
that 30% of the loss by the inverter is
radiated into the enclosure.

B Watt loss (W) (at 100% load, approximate)

M;’f_iﬂffr_e 00044 | 00080 | 00104 | 00156 | 00228 | 00330 | 00460 | 00600 | 00800 | 00930 | 01240 | 01530 | 01850 | 02290 | 02950
ND F;""lt[fﬂf"de 004 | 007 | 015 | 022 | 037 | 055 | 075 | 110 | 150 | 185 | 220 | 300 | 370 | 450 | 550
oot o] ND | 50 | 65 | 03 | 142 | 225 | 348 | 376 | 498 | 742 | 964 | 1163 | 1317 | 1634 | 1625 | 1878
°a°”(\',‘\’l)"a“‘: LD | 53 | 80 | 118 | 162 | 253 | 365 | 400 | 625 | 922 | 1167 | 1263 | 1536 | 1801 | 1940 | 2669
VLD | 65 | 105 | 135 | 197 | 314 | 420 | 520 | 754 | 1059 | 1332 | 1377 | 1698 | 2092 | 2300 | 3046
Model name
ey 00041 | 00054 | 00083 | 00126 | 00175 | 00250 | 00310 | 00400 | 00470 | 00620 | 00770 | 00930 | 01160 | 01470 | 01760
ND RPT_T*%SOC’E 007 | 015 | 022 | 037 | 055 | 075 | 110 | 150 | 185 | 220 | 300 | 370 | 450 | 550 | 750
oo vanol ND_| 62 | o4 | o6 | 145 | 235 | 240 | 260 | 361 | 495 | 687 | 783 | 812 | 1047 | 1130 | 1570
°a°”(\',‘\’,)"a”‘: LD | 67 | 98 | 107 | 163 | 260 | 280 | 306 | 444 | 601 | 805 | 854 | 880 | 1218 | 1488 | 1811
VLD | 76 | 104 | 134 | 189 | 290 | 306 | 380 | 482 | 633 | 860 | 920 | 971 | 1300 | 1592 | 2020
Mpof_flﬂf_r:ie 0213002520 | 03160 | 03720 | 04320 | 04860 | 05200 | 05500 | 06600
ND F;T_T*Q*S(’de 900 | 1100 | 1320 | 1600 | 1850 | 2000 | 2200 | 2500 | 3150
- ND | 2034 | 2219 | 3872 | 3896 | 4091 | 4514 | 4710 | 5750 | 7545
calorific value|
o LD | 2150 | 2397 | 4352 | 4379 | 4598 | 4622 | 5251 | 6250 | 7875
VLD | 2359 | 2557 | 4598 | 4627 | 4858 | 5533 | 5689 | - ;

<- These data are reference values of our site and vary depending on the power supply environment and the motor
power factor.

6-5
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€ Be careful when lifting the inverter !

Procedure to hang an inverter.

Installation

When lifting the inverter, Please lift according to the figure below!

(1) Vertical Slinging.
When lifting vertically, fasten the supplied lifting
bolts on the top left and right. Use an appropriate
sling tool to achieve an appropriate swing angle
in order to maintain sufficient load capacity
considering the weight of the inverter.
(P1-01850-L(P1-370L) to P1-02950-L(P1-550L)
/P1-00930-H(P1-370H) to P1-06600-H(P1-3150H))

(2) Horizontal Slinging.
(P1-03720-H(1600H) to P1-06600-H(3150H))
Shift the pre-fixed eyebolts 1 and @ to front
cover side and screw tightly.
Fix the bundled eyebolts @ and @ to the front

cover side at 2 points on the lower side and
screw tightly.

enclosed Eyebolts /

€ For models of 400V160kW or more, refer to the following when using both the DC
link choke for power factor correction and braking unit.

* When using both the DC link choke for power factor correction and the braking unit, remove short bar between PD-P.
Then connect to the P terminal the supplemental terminal for the braking unit connection(*1), and over it connect the DC
link choke wire as shown in the picture. After, connect the braking unit P terminal wire (*2) to the M8 terminals of
supplemental terminal. Be sure to use the bundled M8 bolts for the braking unit connection.

* With P1-06600-H(P1-3150H) model, the supplemental terminal for the braking unit connection is not bundled.

For any inquiries about wiring, please contact your supplier or local Hitachi sales office.

* In case the ground terminals does not have any bolt connected to them, use the bundled M12 bolts for the ground
connection and make sure to fix them tightly.

(*1) The shapes of "supplemental terminal for braking unit connection” varies depending on the model.
(*2) In this case, consider the wire size depending on the customer system referring to chapter 7.5.4.

G /{
——

- o - adh

The braking unit ]

. P terminal wirin
Supplemental terminal g

for the braking unit
connection.

terminal wiring

The DC link choke P ]

Supplement terminal connects
to P terminal.

(M8) tightening torque : 10 N-m

Short bar
between PD-P

Qél‘lé 2 )@ EEEE ]
8 == .3
The DC link choke PD
Ground terminal (M12) : 2 pcs terminal wiring.
(M12) Tightening torque : 39.6 N-m
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6.3 External Dimensions

Model P1-*****.x(p]-xxxx)

200 V class:

400V class:

00044-L (004L), 00080-L (007L), 00104-L (015L),
00156-L (022L) , 00228-L (037L)

00041-H (007H), 00054-H (015H), 00083-H (022H),
00126-H(037H)

Installation

(Example of description)

See “Chapter 20 Specifications” for corresponding
details.
For example, 00330-L(055L) indicates that VLD rated

current is 33.0A (ND rated motor capacity is 5.5kW), and
L indicates 200V class while H indicates 400V class.

. . W(mm) H(mm) D(mm)
Dimension 150 255 140
E N
L WO N
n '~
J== 3 s ‘ f—z A
L
I— 71 | [
i o
L] el o

| WD

=t | ud

Cd | ©d

0
\ | -
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Model P1-**xrk_x(P]_x¥+x)

200V class:

00330-L(055L), 00460-L(075L), 00600-L(110L)

Installation

400V class:
00175-H(055H), 00250-H(075H), 00310-H(110H)
W (mm) H (mm) D (mm)
Dimension
210 260 170
210
| 189 ] 2-¢7
| |
i )
-] -
o| © -
q—
Q
@ [
.
' 8
7

T

[ 1

]|

il

(000I00000000000D

Do000oag

Q0000000000

170

6-8
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© Notes for P1-00600-L (P1-110L)

O

For the use of P1-00600-L (P1-110L) at low
duty (LD)/very low duty (VLD), follow the
installation procedures shown in the figure
below.

Procedures:

(1) Remove four truss head screws that hold the (upper
and lower) brackets provided by factory configuration.

(2) Change the position of the screw holes for the (upper
and lower) brackets.

Step (3)
Truss head screw

Step (4)

Screws prepared on your own

—

Figure How to install

—

6-9

Installation

Change [Ub-03] to 00 and [Ub-03] to 01 to set VLD and
LD, respectively.

(3) Tighten the (upper and lower) brackets using four truss
head screws removed in (1).
(Tightening torque 2.2 to 2.5 Nm)

(4) Install P1-00600-L (P1-110L) on the wall using four
screws prepared on your own.

4 )

®

®

s}
—
]

|
[ 1
[ 1
[ |
[ |
[ |
[ |
[ |
[ 1
[ 1
L 1
————
L 1

]

NN

Ny
NN

A

; Figure Front and right side diagrams _/

*Note
By shifting the mounting bracket, the depth
dimension of the inverter increases by 15 mm.
Please check for any problems when installing
the inverter in the cabinet or etc.
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Model P1-**xrk_x(P-*¥+x)

200V class:

00800-L (150L), 00930-L (185L), 01240-L (220L)

Installation

400V class:
00400-H (150H), 00470-H (185H), 00620-H (220H)
W (mm) H (mm) D (mm)
Dimension
245 390 190
3 245
B 229 2-7%8.5Long hole
49,18
Il L
L , "
- -
=== _
229
T qoanoananaooonoaoDOO0DD L >
1
K] LY "-]u"
235 o |

6-10
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€ Notes for P1-01240-L (P1-220L)

O

Procedures:

(1) Tighten (four) spacers to the (upper and lower) brackets
as shown in figure below, using bundled (four) M3x8
screws included in the package. (Tightening torque 0.6
to 0.8 N-m)

For the use of P1-01240-L(P1-220L) at very
low duty (VLD), follow the installation
procedures shown in the drawings below.

Installation

Change [Ub-03] to 00 to set VLD.

(2) Install P1-01240-L(P1-220L) on the wall using four

screws prepared on your own.

Step (1)
Spacer

Step (2)

Screws prepared
on your own

Figure How to install

4 )
( Step (1) paxg screw Step (1) )
7 ////////y
Spacer / % Wall %
Ssé(ra:vész )prepared Te V%@Qﬂ V?@@T’Q @7
on your own ,‘ i @0 Q® @0 Q®

J

X Note

ey @]

(&S

\— -/

Figure Front and right side diagrams

By adding spacers, the depth dimensions of the inverter increase by 10 mm.
Please check for any problems when installing the inverter in the cabinet or etc.
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Model Pl-*****_*(Pl_****)

200V class: P1-01530-L (P1-300L)
400V class: P1-00770-H (P1-300H)

W (mm) H (mm) D (mm)

Dimension
300 540 195

<2

H 2 [an] @
L LD @

195

6-12
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Model Pl-*****_*(Pl_****)

200V class: P1-01850-L (P1-370L), P1-02290-L (P1-450L)
400V class: P1-00930-H (P1-370H), P1-01160-H (P1-450H),P1-01470-H (P1-550H)

W (mm) H (mm) D (mm)
Dimension
390 550 250
_ 300 _
300
2—p 12
!.".
- E- i — : / -1 -

(-

=1

-
ul

o

520

i
Wt Wt

©
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Model Pl-*****_*(Pl_****)

200V class: P1-02950-L (P1-550L)

W (mm) H (mm) D (mm)
Dimension
480 700 250
i 4 80
] 380 ]
2—¢l?2
F
=t == ct-
N o B
]
- -
- - =
[- -I . = d [:-_z"
| | ©| 7| |o
M
—
—
——
——
——
—
& * 4 —
| L [
—_ - _I:FI Iy E_i-_
172
380 ]
= — |
(]
e
(il
8_ o s s e s | |
o SEEEEES
Tl © I o | s s s s | s | [ o
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Model Pl-*****_*(Pl_****)

400V class: P1-01760-H(750H), P1-02130-H(900H)

W (mm) H (mm) D (mm)
Dimension
390 700 270
_ g0
0 G ) . F
B ' 2—¢12
L
|t
=i —a
= 1= ]
23 & L] [
o= ]
w b

L]
=

(23)

Installation

©0O
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Model Pl-*****_*(Pl_****)

400V class: P1-02520-H(1100H), P1-03160-H(1320H)

W (mm) H (mm) D (mm)
Dimension
480 740 270
i 480
, 380 , { {
2—agl2
|~
. ~
- g = —1-
|
o i
[ (]
RSN ©
™ - b - W
| ©
—
—3
—
—1
[—
—
—
—
| —
—43
. . - [E—
k== ; — _fnl — o f - rl_
_12
= -
380

0
L ]
L=

(2.3)
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Mod el Pl_*****_*(Pl_****)

400V class:03720-H(1600H)

W(mm) H(mm)
Dimension

D(mm)

480 995

370

480

2-M8 Eyebolts 380

2-912

995
965

00

Installation

370

i
23

6-17
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Mod el Pl_*****_*(Pl_****)

400V class:04320-H(1850H)

Installation

W(mm) H(mm) D(mm)
Dimension
680 995 370
680
2-M12 Eyebolts
\} 3-¢15
i s B, ﬂ iI_
]
B )
o
e o
-
==
=T =]
o e o
r -
o | O
(o) NN )]
=l b=l
==
==
=
== =
- —tﬂ- ﬂ'._ -
A - o ] -
15

-
370

(2.3)
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Model P1-#xr¥k k(P -#kxx)

400V class:04860-H(2000H), 05200-H(2200H), 05500-H(2500H)

W(mm) H(mm) D(mm)
Dimension
680 995 370
680
2-M12 Eyebolts
\'EE‘:\ 3-915
Ki N "
N - o =y & al
pt b
e )
==
==
==
B B
==
| —
T —
o | — ) r— |
'l -I O
o 0 | l o
o| ©
o o
==
==
==
4 * ] ) =
RS o ot — 7.
15
290 290 |

370
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Mod el Pl_*****_*(Pl_****)

400V class:06600-H(3150H)

W(mm) H(mm) D(mm)

Dimension
580 1200 450
580
2-M12 Eyebolts 3-¢15
=y
=1 P _%_ = i@ ﬂ =\

1200
1170
0%

&

450

6-20
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Wire Connection and Optional Devices

Chapter 7 Wire Connection and
Optional Devices

Contents
7.1 What This Chapter Explains...........ccccccceveeeens 7-1
7.2 Remove the Terminal Block Cover .................. 7-2
7.3 Use the Backing Plate ...........ccccccccvviviininnnnnnnes 7-3
7.4 Check a Terminal Connection Example........... 7-4
7.5 Connect Wire to

the Main Circuit Terminal Block....................... 7-6

7.5.1 Configuration of Main Circuit Terminal Block ..... 7-6
7.5.2 Description of Main Circuit Terminal Block ........ 7-6
7.5.3 What Can Be Done

with Main Circuit Terminal Block ........................ 7-7
7.5.4 Recommended Wire Diameter,

Wiring Tools, and Crimping Terminals................ 7-9
7.5.5 Applicable Breakers...........cccocceveiiiieeiiiiee e 7-11
7.5.6 Wiring Locations ...........ccccevvviiiiiiinieiniiiiieeen. 7-13
7.5.7 Wiring to Power Supply and Motor .................. 7-18
7.5.8 Wiring Separately to

the Control Circuit Power Supply.............co...... 7-19
7.5.9 Outline of Applicable Peripheral Devices......... 7-20
7.5.10 DC link choke (DC reactor)

Connection Terminal (PD,P) ... 7-21
7.5.11 Regenerative Braking Option..........c..ccceeene. 7-22
7.5.12 Inverter Ground Terminal (G).........ccceevveeennnns 7-23
7.5.13 Enable the Internal EMC Filter....................... 7-23

7.6 Operation and Optional Areas ............c..c....... 7-24

7.6.1 Structure of Operation and Optional Areas...... 7-24
7.6.2 Description of Operation and Optional Areas .. 7-24
7.6.3 Set Out the Operator Keypad on the Panel..... 7-25
7.7 Control Circuit Terminal Area...........ccccccouvee.. 7-26
7.7.1 Switch Configuration...........ccccecvevviiereiniinenns 7-26
7.7.2 Wiring to the Control Circuit Terminal Block..... 7-27
7.7.3 Lower Portion Wiring of the Control Circuit...... 7-29
7.7.4 Upper Portion Wiring of the Control Circuit...... 7-32

7.1 What This Chapter Explains

This chapter describes wiring to the inverter and
peripheral options. Before connecting wires with the
inverter and installing optional devices, make sure to
carefully read “Chapter 1 Safety Instructions/Risks”
for safety work.

Symbol Meanings
Q General and
troubleshooting questions
A Key points for a solution

Notes

Confirmation of procedures
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7.2 Remove the Terminal Block Cover

Q

- | want to know the condition of terminal block when
the cover is removed.

A

* By removing the cover of the terminal bock, you
can check the control circuit terminal block. By
removing the wiring separation plate and backing

plate, you can check the main circuit terminal
block.

Operator keypad VOP

Control circuit terminal block

Wiring separation plate

Terminal block cover

Connection of
optional cassette

Main circuit terminal block

Backing plate

7-2
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7.3 Use the Backing Plate

O

- When wiring to apply high voltage to the relay
terminals such as AL, draw them out separately
from the low voltage wiring of the control circuit.

MBacking plate (i)
P1-00044-L to P1-00600-L (P1-004L to P1-110L) /
P1-00041-H to P1-00310-H (P1-007H to P1-110H)

MBacking plate (ii)
P1-00800-L to P1-01240-L (P1-150L to P1-220L) /
P1-00400-H to P1-00620-H (P1-150H to P1-220H)

O

+ Cut the connections between the unnecessary part
and backing plate using nippers, radio pliers, or
cutter, to cut off the unnecessary part for wiring.

M Backing plate (jii)
P1-01530-L to P1-02950-L (P1-300L to P1-550L) /
P1-00770-H to P1-06600-H (P1-300H to P1-3150H)

CJ

1. When a conduit tube is not connected
Cut the rubber bushing to create a notch using
nippers or a cutter for wiring.

2. When a conduit tube is connected
Remove the rubber bushing in the portion where
a conduit tube is to be connected, and then
connect the conduit tube.

( )

Do not remove rubber bushings from
A the wiring section unless a conduit
Electric  tube is connected. Doing so may
Shock  cause the edge of backing plate to
fauit ~damage the cable sheath, leading to
short circuit or ground fault.

Wire Connection and Optional Devices

- Backing plate (i)
Wiring of
control circuit {

Wiring of main
circuit

* Backing plate (ii)

Wiring of {

control circuit

Wiring of main
circuit

9

Unnecessary part

- Backing plate (iii)

Backing plate

Rubber bushing

(Note: The drawing of the Backing plate are
representative model.
(Refer to “20.3 External Dimensions” for
actual shape) )
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7.4 Check a Terminal Connection * The RB terminal is mounted only on models
Example equipped with the drive circuit for braking
resistor.

M Outline of main circuit

Internal EMC filter

e A

1
i
i
i
i
i

Short circuit bar or cable

f

A\

Disable Enable

. Short circuit bar
Earth-leakage Magnetic

circuit breaker contactor

/- RB PD/+1 PI+

P [T ———

3-phase AC motor

3-phase

AC power —|—)<,('—|—|-v

supply 1 U/im

VIT2

200V class:
200 to 240 VAC J51 connector
400V class:
380 to 500 VAC

WIT3

Main circuit .
terminal area Type-D grounding

(200V class)
Type-C grounding
C (400V class)

D =

Control circuit
power supply

M Outline of operation section

Connection of optional cassette

: i { SLOT1_ SLOT2 SLOT3 |
Owe 00 10 |
Operator keypad

VOP
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M Outline of control circuit

* The following shows an example of sink logic

Wire Connection and Optional Devices

External 24 VDC power e

supply input terminal

J\ - :P$4

P-
1/RS

Control circuit terminal area

2/SCHG

31JG

Sink or source logic for
input terminal is

4/FRS

switched by SW6

5/2CH

6/CF1

Input terminals =

7/CF2

8/RV

9/FW

AEXT
B/USP

COM

3
10V Aot

ALO

16/no  16C

11/RUN
12/FA1
13/FA2
14/IRDY
15/0L
CMm2

Alarm relay
[~ 1C contact points

Relay 1A contact points
—(Note) Ver2.01 and older,
Initial value of 16 is 040[ZS]

L_ Open collector
Output terminals
* sink/source supported

Analog ]
input 1 l
10V swa) L O—
Ai2 gooo00on Voltage input
+)H 5 P24
Analog { ,‘L,.__ P24 24 VDC power supply
input2 (Zero 0) > 20mA ) output terminal
(SW2)
Analog  (#10V)> A3
input 3 (Zero 0) > - %?
LO L
TH+
Thermist
ermistor TH-
L RS485 terminal
P24sS Modbus
sTC communication
CMS * The signal ground for RS485
terminal is CM1
. ) ST1
Functional safety input ED+ .
STO input Functional safety
ST2 USB RJ45 confirmation output
ED- STO output
I N
T Operation sectionT
PC (ProDriveNext) J |— Ope“’z‘\‘for;‘)aypad
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7.5 Connect Wire to the Main Circuit
Terminal Block

Wire Connection and Optional Devices

* The RB terminal is mounted only on models
equipped with the drive circuit for braking

Configuration of Main Circuit Terminal
Block

resistor.

Internal EMC filter

N,

Short circuit bar or cable

/
N
4

Short circuit bar

i i ;
Earth-leakage Magnetic i i i
circuit breaker contactor ! l] i i
ELB MC : O—— i ;
- g - —— — — RIL1f]\ i _ = = i i
_I_XI ,(—'—FUI | O i Disable Enable i N/- RB PD/+1P/+ i| 3-phase AC motor
3-phase 1 1 11 D J
AC power 4’—:_I'U U
1 1
supply i : 1
..____.-I ..I ———— 1 VIT2
200 V class: J51 connector | | G WIT3
200 to 240 VAC ' Main circuit
400V class: t . .
380(;: ZSE)O VAC terminal area Type-D grounding

Control circuit
power supply

(200V class)

@ Type-C grounding

400V cl
C ( class)

Q Selection of EMC filter (factory default state)

The EMC filter is disabled:

Model P1-*****-*FF and P1-*****-*FUF
The EMC filter is enabled:

Model P1-*****-*FEF and P1-*****-*FCF

Description of Main Circuit Terminal Block

between P and PD
(factory default state)
When shipped from the factory, P and PD
are short-circuited. If P and PD are not
connected, power is not supplied to the
main circuit, which disables operation.

Q Short circuit

Terminal symbol Terminal name Description
R,S, T Input terminal for Connect to the AC power supply. Leave these terminals unconnected
(L1,L2,L3) main power supply when using a regenerative converter.
(L‘JI',Y,,'\I{\Q,B) 12:&:’;16;'0“9“ Connect to the 3-phase motor.
. Remove the PD-P jumper from terminals, and connect the optional DC
PD,P DC link .ChOKe . link choke ( Ex) HITACHI Model is DCL-*** ) for power factor
(+1,+) connection terminal .
improvement.
PRB External chopper Connect the optional external braking resistor. For models equipped with
(J’r RB) braking resister the braking resistor circuit, see “Chapter 20 Specifications”. Models not
’ connection terminal equipped with the braking resistor circuit does not have the RB terminal.
PN Regenerative braking
(J’r ) unit Connection Connect the optional regenerative braking unit.
’ terminal
® Inverter around This serves as a ground terminal for the inverter chassis to ground.
termi 9 Connect 200V class and 400V class models to Type-D grounding and
erminal . :
Type-C grounding, respectively.
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What Can Be Done with Main Circuit

Terminal Block

B Points to be noted on main circuit terminals

Wire Connection and Optional Devices

r

/N

- Be sure to check that the charge lamp is

off before performing wiring. Once the

- When performing work such as changing
wiring after shutting off the power, wait for

0

Electric POWer is turn_ed on, rt_agardless of V\{het_her Do 10 minutes (*1) or 15 minutes (*2), and
shock — open phase is occurring or the device is check that there is no residual voltage
running or not, it is very dangerous between P and N using a tester or other
because the_capamtor in the mvert_er is instrument to confirm safety.
charged at high voltage for a certain period L )
L even after the power is shut off. ) *1)For models P1-00044-L to P1-01240-L (P1-004L to P1-220L)
and P1-00041-H to 00620-H (P1-007H to P1-220H)
*2)For models P1-01530-L to P1-02950-L (P1-300L to P1-550L)
and P1-00770-H to P1-06600-H (P1-300H to P1-3150H)
MInput terminal for main power supply (R,S,T)
4 N ( . . . . . )
0 - For connection between the power supply - This device is compatible with 3-phase
and main power terminals (R, S, T), use ® power supplies. It cannot be used with
Do the earth-leakage breaker for protecting - single-phase power supplies. If single-
L the circuit (wiring). ) Prohibited  phase input is required, please contact
L our sales office. )
- If the protective function of the inverter is ~\
0 activated, it means a failure or an accident * Do not operate the inverter when an input
Do is occurring on your system. Connect the phase is lost. Otherwise, you run the risk
magnetic contactor that shuts off power of damage to the inverter.
supplied to the inverter. Prominited
* The internal capacitor is charged even
- Since the earth-leakage breaker may A when an input phase is lost. You run the
0 malfunction due to effects of high = risk of electric shock and injury.
Do  frequency, please use a model with large Floctre
high-frequency sensitive current value. injury - When shipped from the factory, the
Fallure  hrotective function for input phase loss is
( - Do not turn on or off the magnetic ) disabled, and the following conditions are
A contactor installed on the input (primary) applied. _ _
Failre  and output (secondary) sides of the R-phase or.T-phase is lacking:
inverter to start or stop operation. The inverter does not run.
Otherwise, you run the risk of damage to S-phase is lacking:

Prohibited the inverter. It triggers single phase operation,
which may cause insufficient
voltage, frequent occurrence of

- To start or stop operation using an external overcurrent errors, and the
0 signal, use the operation command (FW, inverter may be burned.
po  RV) of the control circuit terminal block. \ J
L J

/-7
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Minput terminal for main power supply (R,S,T)
(continued)

Wire Connection and Optional Devices

f - Do not use a power supply that is Do not turn on and off the power )
A applicable to the following conditions. frequently, which should not do more than
Failure Otherwise, the internal converter Failure ONCe every 3 minutes.

module may be burned.
1. Unbalance of power supply voltage 3%
or above.
2. The power supply capacity is 10 times Prohibited
Prohibited  OF more the appropriate capacity of ND L )
rating motor and it is not less than
500kVA.
3. If a rapid change of power supply is
made to power.
(Example 1) If more than one inverters
are installed and connected with each
other by a short bus.
(Example 2) If a phase leading capacitor

L is inserted or shut off. )

Minverter output terminal (U,V,W)

f * Perform wiring only with wires whose ) - If the wire length exceeds 20 m, due to

thickness is equivalent to or above that of A stray capacity or inductance of the wire,

DANGER the applicable wires. Otherwise, the output Burnout  Surge voltage may be generated on the

voltage may drop between the inverter and motor terminal (especially on 400V class),
motor. Especially during output at low which may burn the motor.
Do  speed, voltage drop caused by wiring 0 - For suppressing surge voltage filter, please

L reduces the torque of motor. ) Do contact your supplier or local Hitachi sales

office.
& * Do not attach a phase leading capacitor
Failur or surge absorber, because they may f - Set the RC value of the thermal relay to be1
oy cause inverter errors or damage the 1.1 times the rated current of motor. The
capacitor or surge absorber. . : ; . -
® Failure  thermal relay may trip earlier than intended
depending on the wire length. In such a
Prohibited 0 case, attach an AC reactor on the output
po  Side of inverter.

a D

A * When you connect more than one motors,
install a thermal relay for each of them. s /
Failure

o
n

*  For compliance with CE standards and UL standards,
check "1.6 Compliance with European Directive (CE)" and
"1.7 Compliance with UL Standards".

* If export to the U.S. or Canada or compliance with
UL/cUL standards is required, you need to use wires
and breakers specified in the UL/cUL standards. When
connecting wires to the main circuit terminal block, use
a round crimping terminal (UL-certified item) suitable for
the wires for use. Use a crimp tool recommended by
the manufacturer of the crimping terminal to crimp the
terminal.

* The screw size may differ depending on the terminal.
For the terminal screw size of the power line, see "7.5.4
Recommended Wire Diameter, Wiring Tools, and
Crimping Terminals. For others, see figures in "7.5.6
Wiring Locations".

* For wiring to the inverter, crimping terminal, and
tightening torque of terminal screws, see tables in
"7.5.4 Recommended Wire Diameter, Wiring Tools, and
Crimping Terminals.

* The recommended wire diameter and crimp terminal
size vary depending on the settings of load rating
(ND/LD/VLD).

* The wire diameters shown in tables in "7.5.4
Recommended Wire Diameter, Wiring Tools, and
Crimping Terminals" indicate design values for HIV wire
(resistant to 75°C heat).

* When connecting wires to the main circuit terminal
block, use a round crimping terminal in accordance with
the wires for use. Use a crimp tool recommended by
the manufacturer of the crimping terminal to crimp the
terminal.

*  When replacing SJ700 with this device, for different
wire diameter, etc., please contact your supplier or local
Hitachi sales office.
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Recommended Wire Diameter, Wiring

Tools, and Crimping Terminals

Wire Connection and Optional Devices

W200V class
Power line cable ; External braking . . Tightening
MSSS,[ . Load AWG(mm?) Grounding resistor between Power Iln'e Crlmp torque(N-m)
P1- - cable P and RB cable Terminal terminal
(P1omy | TPe | RSTUVW, -y imme) AR | screwsize | Power/Ground| Power/Ground
P.PD,N AWG(mm?) (maximum value)
ND
P1-00044-L 1.411.4
(P1-004L) LD 14(2.1) 14(2.1) 14(2.1) M4 2-4/2-4 (15/1.5)
VLD
P1-00080-L ND 1.4/1.4
(P1-007L) LD 14(2.1) 14(2.1) 14(2.1) M4 2-4/2-4 (1.51'5)
VLD
P1-00104-L ND 1.411.4
(P1-015L) LD 14(2.1) 14(2.1) 14(2.1) M4 2-4/2-4 (15/1.5)
VLD
P1-00156-L ND 14(2.1) 14(2.1) 14(2.1 2-4/2-4 1.4/1.4
(P1-022L) LD M4 (1.5/1.5)
VLD 10(5.3) 10(5.3) 10(5. 5.5-4/5.5-4 S
ND
P1-00228-L 1.411.4
(P1-037L) LD 10(5.3) 10(5.3) 10(5.3) M4 5.5-4/5.5-4 (151.5)
VLD
P1-00330-L ND 3.0/3.0
(P1-055L) LD 8(8.4) 8(8.4) 8(8.4) M5 8-5/8-5 (3.0/3.0)
VLD
ND
P(1P -10-%47650L-)L D 8(8.4) 6(13.3) 8(8.4) M5 8-5/8-5 (g.gg.g)
VLD 6(13.3) 6(13.3) 14-5/8-5 s
P1-00600.L rlx_lg 6(13.3) 5153) 6(13.3) o 14-6/14-6 4.0/4.0
(P1-110L) Vib 4(21.2) : 4(21.2) 22-6/14-6 (5.2/5.2)
P1-00800-L ':g 4(21.2) 6(13.3) 4(21.2) M6 22:6/14-6 | 5 5453049
(P1-150L) VD 3(26.7) : 3(26.7) 38-6/14-6 (4.1/5.2)
P1-00930-L ND 3(26.7) 3(26.7) 38-6/14-6 | 2.5t03.0/4.9
(P1-185L) LD 2(33.6) 6(13.3) 2(33.6) M6 4.1/5.2)
VLD 1(42.4) 1(42.4) 60-6/14-6 S
ND 1(42.4) 1(42.4) -8/14-
P(|13-10_12224E)0L-)L LD 1/0(53.5) 6(13.3) 1/0(53.5) M8 60-8/14-6 5'%00/6562/;"9
VLD 2/0(67.4) 2/0(67.4) 70-8/14-6 o
P1-01530-L tl[[)) 2/0(67.4) 421.2) . M8 70-8/22-8 6.0/11.7
(P1-300L) Vip | 1/0%2(53.5%2) : 60-8/22-8 (9.0/12.5)
15.011.7
P1.01850L ND 4/0(107.2) 12 B s 100-822-8 | (1210’5
(P1-370L) LD : oo, 6.0-10.0/11.7
Vip | 1/0%2(535x2) 60-8/22-8 (12.0112.5)
P1-02290-L 2| 1/0x2(53.5%2) 60-8/22-8 | 6.0 to 10.0/11.7
(P1-450L) LD 4(21.2) — M8 (12.012.5)
VLD | 2/0x2(67.4x2) 70-8/22-8 e
P1-02950-L t‘g 390kemil(177) 3(26.7) B M10 180-10/38-8 114 0 10 12.0/11.7
(P1-550L) Vip | 3/0%2(85.0x2) : 80-10/38-8 | (16.5/12.5)

<~ The wire size in the above table shows the designed
values based on HIV cables (with thermal resistance of

75°C).

< When you connect the electric wire with the main
circuit terminal block, use the round type crimp
terminals (for the UL standard) suitable for the use
electric wire. Please put on pressure to the crimp
terminals with a crimp tool that the crimp terminal
maker recommends.

< When applying the UL standard, refer to "1.7
Compliance with UL standards ".
Tightening torque is recommended “maximum value”
in the above table.




Chapter 7 Wire Connection and Optional Devices
HW400V class
External Tiaht
Power line cable . braking Power line . ightening
P1M_§’,ﬂi'_* Load Tvpe AWG(mm?) Grz:glcllng resistor cable t;"r':?ngl torque(N-m)
(P1 _****) yp R,S,T,U,V,W, AWG(mmz) between Terminal Power/Ground Power/Ground
P,PD,N A:Vg](d RBZ) screw size (maximum value)
mm
P1-00041-H 1414
(P1.007H) ND/LD/VLD 14(2.1) 14(2.1) 14(2.1) M4 2-4/2-4 (15115)
P1-00054-H 1414
Pr015H) ND/LD/VLD 14(2.1) 14(2.1) 14(2.1) M4 2-4/2-4 1 515)
'3(:3'10%%%‘";)“ ND/LD/VLD 14(2.1) 14(2.1) 14(2.1) M4 2-4/2-4 (l"gﬂ'g)
P1-00126-H ND/LD 14(2.1) 14(2.1) 14(2.1) 4 2-412-4 1414
(P1-037H) VLD 12(3.3) 12(3.3) 12(3.3) 5.5-4/5.5-4 (1.5/1.5)
P1-00175-H ND/LD 12(3.3) 12(3.3) 12(3.3) e 3.0/3.0
(P1-055H) VLD 10(5.3) 10(5.3) 10(5.3) M5 5.5-5/5.5-5 (3.0/3.0)
P1-00250-H ND/LD 10(5.3) 10(5.3) 10(5.3) V5 5.5-5/5.5-5 3.0/3.0
(P1-075H) VLD 8(8.4) 8(8.4) 8(8.4) 8-5/8-5 (3.0/3.0)
P1-00310-H 4.0/4.0
P1110M) ND/LD/VLD 8(8.4) 8(8.4) 8(8.4) M6 8-6/8-6 (5.2/5.2)
'?;fﬂ‘g%?;;' ND/LD/VLD 8(8.4) 8(8.4) 8(8.4) M6 8-6/8-6 (g'gfg'g)
P1-00470-H ND 8(84) 8(8.4) 8-6/8-6 4.0/4.0
(P1-185H) \'/'LDD 6(13.3) 8(8.4) 6(13.3) M6 14-6/8-6 (5.2/5.2)
1006201 ND 6(13.3) 6(13.3) 14-6/8-6 040
(P1-220H) \'/-LDD 4212) 8(8.4) 4212) M6 22-6/8-6 (5.2/5.2)
P1-00770-H ND 3(26.7) 3(26.7) 38-6/14-6 | 2.5t03.0/4.9
(P1-300H) D 2(33.6) 6(13.3) 2(33.6) M6 " 1152)
VLD 1(42.4) 1(42.4) 60-6/14-6 115
P1-00930-H 15.0M11.7
(P1.370H) ND/LD/VLD 1(42.4) 6(13.3) 1(42.4) M8 60-8/14-8 (15.0125)
ND 1(42.4)
P1-01160-H 15.0M11.7
(P1-450H) \'/-LDD 1/0(53.5) 6(13.3) - M8 60-8/14-8 (15.0/112.5)
ND 1/0(53.5) 60-8/22-8 15.0/11.7
P(I13 -?_15)4;6(;-;4 LD 2/0(67.4) 4212) ) V8 70-8/22-8 ' éﬁ?%ﬁ% _
VLD 1/0%2(53.5%2) 60-8/22-8 12.012.5)
'3(:3'3_1775%%" ND/LD/VLD 1/0x2(53.5%2) 4212) - M10 60-10/22-8 10'(01 23051/12'20?)1 7
P1-02130-H ND/LD 1/0%2(53.5%2) 326.7) ] V10 60-10/38-8 | 10.0 to 12.0/11.7
(P1-900H) VLD 2/0x2(67.4%2) : 70-10/38-8 (16.5/12.5)
P1-02520-H ND/LD 2/0%2(67.4%2) a24) ] 10 70-10/60-8 | 10.0 to 12.0/11.7
(P1-1100H) VLD 3/0x2(85.0x2) : 80-10/60-8 (16.5/12.5)
ND 3/0%2(85.0x2) 80-10/60-8
';;ff;gg:; LD 4/0x2(107x2) 1(42.4) ; M10 100-10/60-8 10'(01 t6°51/f'20g)1 7
VLD 250kcmilx2 (127x2) 150-10/60-8 e
103720 ND 3/0x2(85.0x2) 801270-12 |
P 116000 D 4/0x2(107%2) 2/0(67.4) - M12 150-12/70-12 5'(52;’5/4'250) -
VLD 250kemilx2 (127x2) 150-12/70-12 St
ND 250kemilx2 (127x2) 150-12/70-12
'(°P1 ;(_J;"gszg:)' LD 250kemilx2 (127x2) | 2/0(67.4) ; M12 150-12/70-12 15-(52;051/2-2583)9-6
VLD 300kemilx2 (152x2) 150-12/70-12 e
ND 250kemilx2 (127x2) 150-L16/70-12
?S%Oﬁggghﬁ' LD 300kemilx2 (152%2) | 2/0(67.4) . M16 150-L16/70-12 (g;-gﬁg-g)
cmilx x - - R
VLD 350kemilx2 (177x2) 180-L16/70-12
ND 300kcmilx2 (152x2) 150-L16/70-12
'(’;1'052288:)' LD 350kemilx2 (177x2) | 2/0(67.4) . M16 180-L16/70-12 (gg-gﬁg-g)
VLD 400kcmilx2 (203%2) 200-L16/70-12 e
P1-05500-H ND 400kcmilx2 (203x%2) 2/0(67.4) M16 200-L16/70-12 37.0/39.6
(P1-2500H) LD 500kcmilx2 (253x2) ’ 325-116/70-12 (55.5/42.0)
P1-06600-H ND 500kcmilx2 (253%2) 410(107) M16 325-L16/100-12 37.0/39.6
(P1-3150H) LD 600kcmilx2 (304x2) 325-L16/100-12 |  (55.5/42.0)

< The wire size in the above table shows the designed

values based on HIV cable (with thermal resistance of

75°C).

< When applying the UL standard, refer to "1.7
Compliance with UL Standards". Tightening torque is
recommended “maximum value” in the above table.

7-10

< When you connect the electric wire with the main circuit

terminal block, use the round type crimp terminals (for
the UL standard) suitable for the use electric wire.
Please put on pressure to the crimp terminals with a
crimp tool that the crimp terminal maker recommends.
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Applicable Breakers

M 200V class
» For ND rating

Wire Connection and Optional Devices

Applicable devices (Input Voltage 200 to 220 V)

Without reactor (DCL or ALI )

With reactor (DCL or ALI)

PM’?S*?’!-* Ap&gﬁgsle Earth-leakage breaker| Input side Magnetic Earth-leakage Input side Magnetic
(P1-*++) (KW) - |(ELBC); Contactor (MC) = brelaker (CI;ELB) Contactor (MC)
xample urrent xample urrent
Todol | Rate (A) | ACT Ac3 | | Rate () | ACT AC-3
P1-00044-L(P1-004L) 04 EB-30E 5 HS8 HS8 EB-30E 5 HS8 HS8
P1-00080-L(P1-007L) | 0.75 EB-30E 10 HS8 HS8 EB-30E 5 HS8 HS8
P1-00104-L(P1-015L) 1.5 EB-30E 15 HS8 HS8 EB-30E 10 HS8 HS8
P1-00156-L(P1-022L) 2.2 EB-30E 20 HS8 HS8 EB-30E 15 HS8 HS8
P1-00228-L(P1-037L) 3.7 EB-30E 30 HS8 HS20 EB-30E 20 HS8 HS20
P1-00330-L(P1-055L) 5.5 EB-50E 40 HS20 HS25 EB-30E 30 HS8 HS20
P1-00460-L(P1-075L) 75 EB-50E 50 HS35 HS35 EB-50E 40 HS20 HS25
P1-00600-L(P1-110L) 11 EB-100E 75 HS50 H65C EB-100E 60 HS35 HS50
P1-00800-L(P1-150L) 15 EXK125-C 125 H65C H80C EB-100E 100 HS50 H65C
P1-00930-L(P1-185L) 18.5 |EXK125-C 125 H80C H100C EB-100E 100 HS50 H65C
P1-01240-L(P1-220L) 22 EXK225 150 H80C H125C | EXK125-C 125 H65C H80C
P1-01530-L(P1-300L) 30 EXK225 200 H125C H150C EXK225 150 H80C H125C
P1-01850-L(P1-370L) 37 RXK250-S 250 H150C H200C EXK225 200 H100C H125C
P1-02290-L(P1-450L) 45 EX400 300 H200C H250C EXK225 225 H125C H150C
P1-02950-L(P1-550L) 55 EX400 400 H200C H300C EX400 300 H150C H250C

» For LD/VLD rating

Applicable devices(Input Voltage 200 to 220 V)

Without reactor (DCL or ALI )

With reactor (DCL or ALI)

nggfi_* Ap,al(';t:s?le Earth-leakage breaker| Input side Magnetic |Earth-leakage breaker| Input side Magnetic
(P1-+++) (kW) = I(ELBé t Contactor (MC) - I(ELBé t Contactor (MC)
xample urren xample urren
modgl Rate (A) AC-1 AC-3 modgl Rate (A) AC-1 AC-3
P1-00044-L(P1-004L) 0.75 EB-30E 10 HS8 HS8 EB-30E 5 HS8 HS8
P1-00080-L(P1-007L) 1.5 EB-30E 15 HS8 HS8 EB-30E 10 HS8 HS8
P1-00104-L(P1-015L) 2.2 EB-30E 20 HS8 HS8 EB-30E 15 HS8 HS8
P1-00156-L(P1-022L) 3.7 EB-30E 30 HS8 HS20 EB-30E 20 HS8 HS20
P1-00228-L(P1-037L) 55 EB-50E 40 HS20 HS25 EB-30E 30 HS8 HS20
P1-00330-L(P1-055L) 7.5 EB-50E 50 HS35 HS35 EB-50E 40 HS20 HS25
P1-00460-L(P1-075L) 11 EB-100E 75 HS50 H65C EB-100E 60 HS35 HS50
P1-00600-L(P1-110L) 15 EXK125-C 125 H65C H80C EB-100E 100 HS50 H65C
P1-00800-L(P1-150L) 18.5 |EXK125-C 125 H80C H100C EB-100E 100 HS50 H65C
P1-00930-L(P1-185L) 22 EXK225 150 H80C H125C | EXK125-C 125 H65C H80C
P1-01240-L(P1-220L) 30 EXK225 200 H125C H150C EXK225 150 H80C H125C
P1-01530-L(P1-300L) 37 RXK250-S 250 H150C H200C EXK225 200 H100C H125C
P1-01850-L(P1-370L) 45 EX400 300 H200C H250C EXK225 225 H125C H150C
P1-02290-L(P1-450L) 55 EX400 400 H200C H300C EX400 300 H150C H250C
P1-02950-L(P1-550L) 75 EX600B 500 H300C H400C EX400 400 H200C H300C
(Note)

*1) If export to the U.S. or Canada or compliance with UL/cUL

standards is required, wires and breakers described in UL/cUL

should be used. For details, see "1.7 Compliance with UL

Standards".

*2) Device model name on above table shows example selection.
The device selection should be made in base on rated current,

short circuit current capability and accordance to the local

electrical legislation.

*3) Refer to the wire gauge table on " 7.5.4 Recommended Wire

Diameter, Wiring Tools, and Crimping Terminals".

*4) The electrical endurance of the class AC-1 magnetic

contactor is 500,000 times, but when using for emergency

stops during motor drive, the electrical endurance is 25 times.
*5) If using a MC for emergency stop during motor drive, select a

MC of the class AC-3 rated current depending on the inverter
input current. And if using a MC on the motor side for switch to

commercial power supply, select a MC of the class AC-3 rated
current depending on the motor rated current.

*6) When selecting oversize inverter capacity compare to motor

rating, select magnetic contactor according to the inverter

capacity.

*7) Applicable motor capacity is based on Hitachi 200 VAC, 60Hz,
4 pole IE3 motor.
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Chapter 7 Wire Connection and Optional Devices

W400V class
 For ND rating

Applicable devices (Input Voltage 400 to 440V)
) Without reactor (DCL or ALI ) With reactor (DCL or ALI)

Model Applicable ™ E 2 i Teakage break Input side Magneti Earth-leakage break Input side Magneti
Pt Motor ge breaker nput side Magnetic arth-leakage breaker nput side Magnetic
(P1-+++%) (kW) - |(ELB) — Contactor (MC) - | (ELrE)t - t Contactor (MC)

xample ate xample ated curren

model current (A) AC-1 AC-3 model (A) AC-1 AC-3
P1-00041-H(P1-007H) 0.75 EXK60-C 15 HS8 HS8 EXK60-C 15 HS8 HS8
P1-00054-H(P1-015H) 1.5 EXK60-C 15 HS8 HS8 EXK60-C 15 HS8 HS8
P1-00083-H(P1-022H) 2.2 EXK60-C 15 HS8 HS8 EXK60-C 15 HS8 HS8
P1-00126-H(P1-037H) 3.7 EXK60-C 15 HS8 HS10 EXK60-C 15 HS8 HS10
P1-00175-H(P1-055H) 5.5 EXK60-C 20 HS8 HS20 EXK60-C 15 HS8 HS20
P1-00250-H(P1-075H) 75 EXK60-C 30 HS8 HS25 EXK60-C 20 HS8 HS25
P1-00310-H(P1-110H) 1 EXK60-C 40 HS20 HS35 EXK60-C 30 HS20 HS35
P1-00400-H(P1-150H) 15 EXK60-C 50 HS25 HS50 EXK60-C 40 HS20 HS35
P1-00470-H(P1-185H) 18.5 EXK125-C 75 HS35 HS50 EXK60-C 50 HS35 HS50
P1-00620-H(P1-220H) 22 EXK125-C 75 HS50 H65C EXK60-C 60 HS50 H65C
P1-00770-H(P1-300H) 30 EXK125-C 100 HS50 H80C EXK125-C 75 HS50 H65C
P1-00930-H(P1-370H) 37 EXK125-C 125 H80C H100C | EXK125-C 100 H65C H80C
P1-01160-H(P1-450H) 45 EXK225 150 H80C H125C | EXK125-C 125 H80C H100C
P1-01470-H(P1-550H) 55 EXK225 200 H100C H125C EXK225 150 H100C H125C
P1-01760-H(P1-750H) 75 RXK250-S 250 H150C H200C EXK225 200 H125C H150C
P1-02130-H(P1-900H) 90 EX400 300 H200C H250C EXK225 225 H150C H250C
P1-02520-H(P1-1100H) 110 EX400 400 H200C H300C EX400 300 H200C H250C
P1-03160-H(P1-1320H) | 132 EX600B 500 H250C H300C EX400 350 H250C H300C
P1-03720-H(P1-1600H) | 160 RX400B 400 H400C H400C
P1-04320-H(P1-1850H) | 185 RX600B 500 H400C H600C
P1-04860-H(P1-2000H) | 200 RX600B 500 H600C H600C
P1-05200-H(P1-2200H) | 220 RX600B 500 H600C H600C
P1-05500-H(P1-2500H) | 250 RX600B 600 H600C H600C
P1-06600-H(P1-3150H) | 315 RX800B 700 H800C H800C

« For LD/VLD rating
Applicable devices (Input Voltage 400 to 440V)
Model Applicable Without reactor (DCL or ALI ) With reactor (DCL or ALI)
P xwrs_x Motor Earth-leakage breaker Input side Magnetic Earth-leakage breaker Input side Magnetic
(P15 (kW) = I(ELB) — Contactor (MC) = | (ELB) — Contactor (MC)
xample ate xample ate
model current (A) AC-1 AC-3 model current (A) AC-1 AC-3
P1-00041-H(P1-007H) 1.5 EXK60-C 15 HS8 HS8 EXK60-C 15 HS8 HS8
P1-00054-H(P1-015H) 2.2 EXK60-C 15 HS8 HS8 EXK60-C 15 HS8 HS8
P1-00083-H(P1-022H) 3.7 EXK60-C 15 HS8 HS10 EXK60-C 15 HS8 HS8
P1-00126-H(P1-037H) 5.5 EXK60-C 20 HS8 HS20 EXK60-C 15 HS8 HS20
P1-00175-H(P1-055H) 75 EXK60-C 30 HS8 HS25 EXK60-C 20 HS8 HS20
P1-00250-H(P1-075H) 11 EXK60-C 40 HS20 HS35 EXK60-C 30 HS20 HS25
P1-00310-H(P1-110H) 15 EXK60-C 50 HS25 HS50 EXK60-C 40 HS25 HS35
P1-00400-H(P1-150H) 18.5 EXK125-C 75 HS35 HS50 EXK60-C 50 HS35 HS50
P1-00470-H(P1-185H) 22 EXK125-C 75 HS50 H65C EXK60-C 60 HS50 HS50
P1-00620-H(P1-220H) 30 EXK125-C 100 HS50 H80C EXK125-C 75 HS50 HB65C
P1-00770-H(P1-300H) 37 EXK125-C 125 H80C H100C | EXK125-C 100 H80C H80C
P1-00930-H(P1-370H) 45 EXK225 150 H80C H125C | EXK125-C 125 H80C H100C
P1-01160-H(P1-450H) 55 EXK225 200 H100C H125C EXK225 150 H100C H125C
P1-01470-H(P1-550H) 75 EX400 250 H150C H200C EXK225 200 H150C H200C
P1-01760-H(P1-750H) 90 EX400 300 H200C H250C EXK225 225 H200C H200C
P1-02130-H(P1-900H) 110 EX400 400 H200C H300C EX400 300 H200C H250C
P1-02520-H(P1-1100H) | 132 EX600B 500 H250C H300C EX400 350 H250C H300C
P1-03160-H(P1-1320H) | 160 EX600B 600 H400C H400C EX400 400 H400C H400C
P1-03720-H(P1-1600H) | 185 RX600B 500 H400C H600C
P1-04320-H(P1-1850H) | 200 RX600B 500 H600C H600C
P1-04860-H(P1-2000H) | 220 RX600B 500 H600C H600C
P1-05200-H(P1-2200H) | 250 RX600B 600 H600C H600C
P1-05500-H(P1-2500H) | 280 RX600B 600 H600C H600C
P1-06600-H(P1-3150H) | 355 RX800B 700 H800C H800C

*1) Same as notes *1) to *6) for 200V class. See the
previous page.

*2) Applicable motor capacity is based on Hitachi 400 VAC,
60Hz, 4 pole IE3 motor.

7-12



Chapter 7 Wire Connection and Optional Devices

Wiring Locations Model P1-*--+(P].+++%)
200V class: 00800-L(150L), 00930-L(185L), 01240-L(220L)
( )
- The charge lamp indicates input of power to R, S, Control circuit
A and T. At the factory default setting, power is terminal block o
DANGER supplied to RO and TO via the J51 connector. Main circuit

* When the J51 connector is removed and power is terminal block

supplied to RO and TO from another source, the
charge lamp does not indicate energization status
of RO and TO. Make sure that the power is shut off
and safety is ensured before working.

Ground terminal

* The charge lamp does not light up also when only RO T0 Charge lamp M (with Short
L 24V is supplied. ) Chergizedy circut bar)
connector _’I:|
Model PL-***rrx(P]-*+*x) Power supply input wire RB
200V class: 00044-L(004L), 00080-L(007L), 00104-L(015L), —— (RB)
00156-L(022L), 00228-L(037L) R S T U Vv W
400V class: 00041-H(007H), 00054-H(015H), 00083-H(022H), L2y (L3)jPD| P N L(T1)](T2)] (T3)
00126-H(037H) GDIH 16

Motor output wire

&) g

Control circuit
terminal block

éw“""" Main circuit i
= m—. . Groul?d termmél for PD-P short circuit bar \ .
terminal block enabling EMC filter Ground terminal
00800-L/00930-L 01240-L (with short
i Screw size reui
Power supply input wire Motor output wire Sgg\”-\;-glzzilm RO,TO : M4 circuit bar)
00044-L/00080-L/ - . ) Ground terminal: M6 ground terminal: M6
i} ] Others: M6 thers: M8
00104-L/00156-L/ 5 LSZ ) (IL) (EE) (TU1) (TV2) (¥V3) ers
88323:;%%%‘;;% |:| LR_OLL-I'O PDIPINTG * To enable the EMC filter, fix the grounding screw equipped with
00126-H é | @ @ [ ) short circuit bar to the ground terminal for enabling the EMC
Screw size J51 T f filter.
RO,TO : M4 connector o g ON
Ground terminal: M4 Charge lamp
Others: M4 L (Tum-on while
A % energized) Fix the short circuit
bar with two
EMC filter EMC filter P.D-P.short screws.
disabled enabled circuit bar
*As shown in the figure above, the EMC filter switches enable /
disable by replacing the short circuit cable to the connector.
Model Pl_*****_*(Pl_****)
Fededek
200V class: 00330-L(055L), 00460-L(075L), 00600-L(110L) Model P1-*-(P1-+)
400V class: 00175-H(055H), 00250-H(075H), 00310-H(110H) 400V class:00400-H(150H), 00470-H(185H), 00620-H(220H)
@ 9] ]

Control circuit

rminal block | ! o
Main circuit . LC‘MEEEW Main circuit

——— terminal block

Control circuit
terminal block

P oedeedonl i

(i!i@’ terminal block

%o |

Power supply input wire Motor output wire
1 L

00330-L/00460-L/
00175-H/00250-H [

S;BGYI_VOSiZ'a“ RO TO ‘ R|S|TJU |V |W Charge lamp
Ground terminal: M5 LDI(L2) | (LHITN(T2)[(T3) g‘gr'é'iggd";’h"e Power supply input wire Motor ou‘tput wire
Others: M5 ,I:l G [PD|P | N|IRB|G Ao A \ [
BN Slenlmlolre) S| e R TS I VW
OFF G Charge s /‘ RO TO | w2 | w3y han | a2 | a3
00600-L/00310-H m (it up during G |PD| P | N|RB| G
Screw size O Slen]®» | o [re &
RO,TO0 : M4 T . connector Screw size
Ground terminal: M6 EMC filter enabled P.D-P-short OFFG RO,TO : M4
Others: M6 EMC filter disabled cireuit bar m Ground terminal: M6
) . ) ) “) Others: M6
*As shown in the figure above, the EMC filter switches enable /
disable by replacing the short circuit cable to the connector. EMC filter enabled PD-P short
EMC filter disabled circuit bar

*As shown in the figure above, the EMC filter switches enable /
disable by replacing the short circuit cable to the connector.
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Wire Connection and Optional Devices

Model P1-7+(P

1 _****)

Model Pl-*****.*(Pl_****)

200V class: 01530-L(300L)

200V class: 01850-L(370L), 02290-L(450L)

[ o | Charge lamp
(Turn-on while
energized)
Short circuit
cable for EMC ®
filter -—[Lp:g]—sr RO TO
Disable
] \
o 5 J51
b
olelalololeloleololt| Screw size connector
LY EEEEE .
P Iy T 19| RoO,TO: M4
" S Ground Terminal: M6
/' U U Other Terminal : M8
Enable
Power supply input wire Motor Output wire
P W,
R 5 T PD P N u v w
(L f {12 | {3) §+1) | 0 [ ) Q| (12} | (T3)
G

PD-P short circuit bar

&

<> Switch the short circuit cable to enable / disable the EMC filter.

Model Pl-*****.*(Pl_****)

400V class: 00770-H(300H)

o o
Charge lamp
{Turn-on while
energized)
Short circuit
cable for EMC g
Filter
. RO TO
Disable
J51 connector
Screw size
R0, TO: M4

Enable

Ground terminal: M8

Power supply input wire
—_

Other terminals: M6

O m

PR

o [e[e[e[c[e[elelele "ok
® @® g

Charge lamp
(Turn-on while
energized) \A
[ ]
| RO T0

J51 connector

Short circuit bar
for EMC Filter

Screw Size

Enable

RO, TO : M4
Ground terminal : M8

g el Other Terminal : M8
Power supply input wire Motor Output wire
——
G
R S T PD P N u A w
L ) L1 ) ) ) O jgy s | (13 S

PD-P short circuit bar

< Switch the short circuit bar to enable or disable the EMC filter
as shown below.

Disable

Switching (screw)

M o d el P 1_*****_*(P 1_****)

400V class:00930-H(370H)

Short circuit
cable for EMC
Filter

Enable

Disable

-

Power supply input wire

Charge lamp
{Turn-on while

energized) \A
[ J

RO

T0

I

J51 connector
Screw size
RO, TO : M4
Ground Terminal : M8
Other : M8

Motor ou‘tput wire

Motor output wire
P W

R S T
(L) | (L2) | {L3)

PD P N
(+1)

RB u
[RB} | (TL)

v
{12)

w
{13)

G

Do

PD-P short circuit bar

* Switch the short circuit cable to enable / disable the EMC filter.

G

e

{L1)

(L2) | {13}

(+

RB
(RB}

u
(T1}

v
(12)

W
(T3)

Do

PD-P short circuit bar

0

* Switch the short circuit cable to enable / disable the EMC filter.
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Wire Connection and Optional Devices

Model Pl_*****_*(Pl_****)

Model Pl-*****.*(Pl_****)

400V class:01160-H(450H) , 01470-H(550H)

200V class: 02950-L(550L)

) o Charge lamp EJTharge Iarr;::;aI
Fo- ¥ -\ 4 il urp-on while
iE_'-Ir—'luerrgiggd\Thlle \. e 2 energized) —> )
RO TO RO TO
& /
e [ Tn
'. o —— .
5 — —x| Disable 51 connector le  J51 connector
||| Hrees? < M
le- I Short circuit
W 2 il Short circuit ® |4 par for EMC
LA (e B
[&]80|0[0|0]0 0/0,0 Filter
Nneleleo] @H@'@ olo[ele Screw size Screw size
©o ' Enable Enable  Rq 0. M4
I . RO,TO: M4 -
ey <A . Ground terminal: M8
== = gtr:un:i ier!'mr:al.h:p'lsﬂ Other terminals: M10
er terminals: . .
Power supply input wire M ;
i i otor output wire
Power supply input wire Motor output wire P
P . P I
- R s T PD P N u v W
R N e wlwlwlwm| vl olml| ol o
wlwlwle| | o boylolo G S
D e oD

@ G G @

S S

PD-P short circuit bar

* For the switching method of EMC filter, see the lower section of
this page

- Switching method of EMC filter
The EMC filter is enabled / disabled by switching the short
circuit bar.

Enable

Switching (screw)

Disable

PD-P short circuit bar

* For the switching method of EMC filter, see the lower left

section of this page.
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Chapter 7 Wire Connection and Optional Devices

Model P1 - *****_*(P1 _*****) Model P1 - *****_*(P1 _*****)
400V class:01760-H(750H) , 02130-H(900H) 400V class:02520-H(1100H) , 03160-H(1320H)
=20 O o Charge lamp
=0 O N | (Turn-on while
Charge lamp ized
(Turn-on while energized) \A
energized) \ P ®
RO TO
RO TO /
@m / & .
K : J51 connector
r E_—- =l ® q.';}j‘{ Disable J51 connector lﬂ)lsable
2 ) | Short circuit
:Y%:j g“/g\ m l : '\Short circuit bar bar for EMC
e A=K for EMC Filter ! Filter
o 1 ]
lolole! Screw size ’ LICJLIE LI JE L I )
l 2, RO, TO: M4 plg .l. Enable Screw .5|ze
! o, - ") Enable  Ground terminal: M8 0 °04 RO,T0: M4
il E— | G Other terminals: M10 - = . Ground terminal: M8
) [y Other terminals: M10
Power supply
. t . Power supply
G input wire Motor OUtPut wire G input wire Motor output wire
R U
@R | S| TP} P|INJU ]|V IWI@ R s TP NJulv]w
CORRCIRRCON KLUl HON SR NE R wlelelem|ololmlmlam]
G
Se oD
PD-P short circuit bar .
PD-P short circuit bar
* For the switching method of EMC filter, see the lower section of * For the switching method of EMC filter, see the lower left
this page section of this page.
Model P1 - *****_*(P1 _*****)
400V class: 03720-H(1600H)
o - =0
Charge lamp
(Turn-on while
energized)
o [ °
1 Q RO TO
el ¥ L[!\
J51 connector
Disable
| <4—— Short circuit bar
1 e for EMC Filter
- Switching method of EMC filter
The EMC filter is enabled / disabled by switching the short 0080000 Screw size
circuit bar. olelalelsle R0.TO: M4
f“b - C m— C&' Enable  &r6,nd terminal: M12
L Bl n| Other terminals: M12
Power supply
input wire Motor output wire
Disable — L

R S T]|ler| P N ] U vV | w
D JWHJED | @ | O pa) | | ([T3)

@. Q@

PD-P short circuit bar

* For the switching method of EMC filter, see the left section of
this page.
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Wire Connection and Optional Devices

Model P1- ****_¥(Pqxtrex)

Model P1- ¥****_ k(P x+xx)
400V class: 04320-H(1850H)

o__ - O ) Charge lamp
(Turn-on while
energized) ~Na
([
RO TO

Disable J51 connector

<€——Short circuit bar
for EMC Filter

Screw size
RO,TO: M4
Ground terminal: M12

Enable
Other terminals: M12
Power supply
input wire Motor output wire
|
R S T PD P N U \% w
DI 1 HJeD | ) [ 6O LTyl a2 | ds3)

G
@
PD-P short circuit bar

* For the switching method of EMC filter, see the lower section of this
page.

< Switching method of EMC filter
Switch the short circuit bar to enable / disable the EMC filter.

uP1-04320-H(P1-1850H) to P1-05500-H(P1-2500H)

=3 =

Disable  Switching(screw) Enable

mP1-06600-H(P1-3150H)

Enable

Switching(screw)

Disable

i
(©]

400V class: 04860-H(2000H), 05200-H(2200H),
06600-H(3250H)

Charge lamp

(Turn-on while \A

energized)

o

o
T0

x
J51 connector

7 <@ Short circuit bar
for EMC Filter

RO

Screw size
RO,TO: M4
Ground terminal: M12

Enable
Other terminals: M16

Power supply

Motor ?utput

input wire
G R S T PD P N U \ w
@ (LN 1 (L2) | (L3)F (1) ]| (+) () L1 | (12) | (T3) é
@ @

PD-P short circuit bar
* For the switching method of EMC filter, see the lower left section of
this page.

Model P1- *****k(Pq x+xx)
400V class: 06600-H(3150H)

(@) r———)
I Charge lamp
- [NDNDNINIRN 1 qomonwaie
energized)
[}
RO TO
T . / K
T2 t Enable  J51 connector
ols x Short circuit bar
for EMC Filter
u oo Ql]e)
slolefelefe]old-0 Disable o o . o
io. X blw o|- RO, TO: M4
NEEIEY, .
=1 — r—u |2 Ground terrmnal. M12
Ch—n Other terminals: M16

Power supply

input wire Motor output wire
R S T U \% w °
(L1) | (L2) ('—nl Ty [ (T2) | (T3) @ ®
G PD P N
e o] @ | o

PD-P short circuit bar

For the switching method of EMC filter, see the left side of
this page.

For models without description, please contact your supplier
or local Hitachi inverter sales office.
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Wiring to Power Supply and Motor

Q

- | want to connect a power supply to the inverter.
- | want to connect a motor to the inverter.

A

* Connect R, S, T (L1, L2, L3) to the AC power

supply.
* Connect U, V, W (T1, T2, T3) to the motor.

* The common wiring examples are shown below.

Wire Connection and Optional Devices

- Use the input power supply within the
Do  range shown below.

Voltage
class

200 V class | 200 to 240 VAC (allowable variation
range: +10% / -15%)
Power supply frequency: 50 Hz / 60 Hz
(variation range: + 5%)
400 V class | 380 to 500 VAC (allowable variation
range: +10% / -15%)
Power supply frequency: 50 Hz / 60 Hz
(variation range: + 5%)

Input range

* Driving a 200 V class motor using a
400 V class inverter may burn the motor.

DANGER
\ S

Internal EMC filter

{ Short circuit bar or cable

Earth-leakage = Magnetic
circuit breaker  contactor

—x

1
1
1
1
1
1
1
1
|}
\,

.

~,

Short circuit bar

N,
AY

Disable Enable

N/- RB PD/+1 P/+

e ————
o e e

1
1
1
1
1
1
1
1
1
1
7

’

3-phase AC motor

3-phase :
AC

J51 connector

Control circuit
power supply

Um

VIT2

WIT3

Main circuit

terminal area Type-D grounding

(200 V class)
@ Type-C grounding
(400 V class)
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Chapter 7

Wiring Separately to the Control
Circuit Power Supply

Q

- | want to use a separate power supply for the
control circuit.

- | want to retain the alarm signal even when the
protection circuit of the inverter operates and shuts
off the magnetic contactor on the input source of
inverter.

0

- When the protection circuit of the inverter operates
and shuts off the magnetic contactor on the input
supply of inverter, there will be no power supply
that controls the inverter, and the alarm signal of
the output terminal function [AL] cannot be
retained. To retain the alarm signal, use the control
circuit power supply RO and TO.

o

* By the following procedure, connect the terminals
for control circuit power supply RO and TO to the
primary side of the magnetic contactor.

(i) Loosen the screws and remove the wires
connected to RO and TO.

(i) Remove the whole J51 connector.

(iif) Connect the control circuit power supply to RO
and TO.

* For RO/TO terminal wire (terminal screw
0 size: M4), use a gauge of 1.25 mm? or
Do more.
The tightening torque is 1.2 N-m to 1.4 N-
m.
- Connect a 3 A fuse to the power line for
the control circuit.

7-19

Wire Connection and Optional Devices

A

- To create a separate line for the control circuit power

supply, remove the J51 connector and directly
connect the power supply (two wires of the main
circuit voltage). If there is abnormality on the main
circuit area, you can change or read internal data
while the main circuit area is turned off.

- When 24 VDC power is supplied to P+ and P- from

an external supply, you can change or read data
only with the input of 24 VDC power supply.

OJ

- If you turn on the control circuit power supply RO

and TO in advance of the main circuit power supply
R, S, and T, ground fault detection is performed
upon main circuit power-on.

- When connecting a DC power supply to the control

circuit power supply RO, TO, set the output terminal
active state [11] to [16], [AL] parameters to 00
(Normally Open). Please note that the output
signals with 01(Normally Closed) setting may
chatter when the DC power supply is cut off.

Earth-leakage = Magnetic
circuit breaker  contactor

3-phase | H 1

1
AC 1 1 ]
power T ‘i T

supply _| | ::.

O

3A fuse O
Control circuit S RO
power supply : To

Specification of power supply to the control circuit
power supply are below.
200 V class:

200 to 240 VAC (+10%, -15 %)(50,60 Hz + 5%)
or 282 to 339 VDC

400 V class:

380 to 500 VAC (+10%, -15%)(50,60 Hz + 5%)
or 537 to 707 VDC



Chapter 7 Wire Connection and Optional Devices

Outline of Applicable Peripheral Devices

Power supply

Cautions
A - The applicable devices shown in this chapter are those when Hitachi standard 3-phase 4-pole
<1> cage motor is used.
- For the circuit breaker, choose an appropriate device by taking breaking capacity into
SR consideration.
___\___\___, . (Use an inverter-compatible model.)
] <2> - To ensure safety, use an earth-leakage breaker (ELB).
i - Use a 75°C copper wire (HIV wire).
: - If the wiring length exceeds 20 m, a thick power line needs to be used.
e - Use an alarm output contact of 0.75 mm?.
- Tighten the terminal screws at a specified torque. If they are not tightened enough, it may
cause short circuit or fire. If they are tightened too much, it may damage the terminal block or
. d | inverter.
I\ \ . . - Employ different sensitive currents for earth-leakage breaker (ELB) depending on the total
i_ Y | wiring length between the inverter and power supply and between the inverter and motor. Also,
r
||

use a inverter ready type earth-leakage breaker. High-speed type products may malfunction.
<4> - If wiring is performed on a metal tube using CV wire, leak current is about 30 mA / km.
- As relative permittivity of IV wire is high, the current increases by about 8 times. Therefore, use
an item with 8 times sensitive current that is shown on the table below. If the total wiring length
exceeds 100 m, use a CV wire.

Total wiring length | Sensitive current (mA)
100 m or shorter 50
300 m or shorter 100

<5>

* The inverter of 160 kW (P1-1600H) or more, use a reactor (DCL or ALI ) as much as possible
for power factor correction. (Normally, use DCL).

No. Name Function

<1> | Wire See Chapter “7.5.4 Recommended Wire Diameter, Wiring
<2> | Earth-leakage breaker (ELB) Tools, and Crimping Terminals”.

<3> | Magnetic contactor (MC)
<4> | Input side AC reactor This is applied as a countermeasure against harmonic

(for harmonic suppression, suppression, or when imbalance of power supply voltage is
power coordination, and 3% or above, or when power supply capacity is 500kVA or
improvement of power above. It is also used when a rapid change is made to power
factor)(ALI-CJOOO) supply voltage. It is also effective in improving power factor.
<5> | Inverter noise filter (NF-COOJO) | This reduces the conductive noise that is generated from the
inverter and transferred to the wire. Connect to the primary
side (input side) of inverter.

<6> | Radio noise filter (zero-phase When the inverter is used, noise may be generated on an
reactor) (ZCL-OJ) adjacent radio or other devices through wiring on the power
supply side. This is used for reducing the noise (reducing
radiation noise).

E - Do not pull the power line after wiring. It may cause loosening of screws.
:

<7> Input-side radio noise filter This reduces the radiation noise that is emitted from the wire
(capacitor filter) (CFI-[0) on the input side.
<8> DC link Choke (DCL-OI-0J0) This suppresses harmonics generated from the inverter.
<13> It is also effective in improving the power factor.
<9> Braking resistor This is used for increasing the braking torque of inverter,
F F F - - - repeating power on and off at high interval, or reducing the
<10> [ Regenerative braking unit speed of high load caused by moment of inertia.
<14> (BRD-1)
<11> | Output-side noise filter This is installed between the inverter and motor to reduce the
(ACF-CO) radiation noise that is emitted from the wire. It is used to

reduce radio interference on radios or televisions or prevent
malfunctioning of measurement instruments and sensors.
<12> | Radio noise filter (zero-phase This is applied for reducing noise generated on the output

reactor) (ZCL-OO0) side of inverter. (It can be used on both the input side and
output side.)
Motor = <13> | Output-side AC reactor When a general-use motor is driven by the inverter, compared

(ACL-O-0O00O) with when it is run by commercial power supply, larger

for reducing vibration may be generated. By connecting this device

vibration/preventing between the inverter and motor, you can reduce the vibration

malfunctioning of thermal of motor. Also, if the wiring length between the inverter and

relay motor is long (10m or longer), by inserting a reactor, you can

prevent malfunctioning of the thermal relay caused by
harmonic attributable to switching of inverter. You can also
use a current sensor instead of the thermal relay.

<14> | LCRfilter This is a filter installed between the inverter and motor. It
improves output current and voltage waveform to reduce
motor vibration, noise, and radiation noise emitted from the
wire to convert output-side waveform to sine wave. It is also
effective in suppressing surge voltage.
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74<1411] DC link choke (DC reactor) Connection
Terminal (PD,P)

* When not using the DC link choke (DC
reactor) option, do not remove the short

Q Prohibited Circuit bar between the PD and P
terminals.

- If the short circuit bar between PD and P

. terminals is removed and the DC link

* I want to improve power factor. Electric Choke option is not connected, power is

shock ot supplied to the main circuit area of

inverter, and the inverter will not operate.

- | want to perform noise reduction.
* | want to take measures against harmonic noise.

A

* The wiring length to DC link choke shall
be within 5m. Otherwise, the effect may
Do not be obtained.

* These are terminals for connecting DC link choke 0
(DC reactor) option used for improving power factor.

* Harmonic noise can be reduced by using the DC
link choke (DC reactor ) option.

- When installing the DC link choke, please1

make sure that its heat does not affect
B Lca““°" the inverter.

* When using the DC link choke (DC reactor) option,
connect it after removing the short circuit bar
between the PD and P terminals.

/" DClink choke ™

e . option
{ Short circuit bar ( P )

1 Short circuit bar

%

)
1
1
1
1
1
1
1 1
1 1
1 1

7

..................

Sl e ———

NRBPDP

-
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(<114 Regenerative Braking Option

Q

- | want to set a short deceleration time, but

overvoltage error occurs.

Wire Connection and Optional Devices

* When hanging the device for elevation or lowering,

overvoltage error occurs.

m Connection Terminals for External Braking

Resistor (P,RB)
A

* In SJ series P1, braking resistor circuit is included

in the following models as standard.
P1-00044-L (P1-004L) to P1-01240-L (P1-220L)

P1-00041-H (P1-007H) to P1-00930-H (P1-370H)
* By attaching the optional braking resistor, you can

use the device even at large regenerative load
(lowering load or load applied at high-speed

rotation).

f,

is lower than the predefined value.
prohibited Otherwise, the regenerative braking

j (BRD) circuit may be damaged.

Failwre * DO not connect items other than the
braking resistor to the RB terminal and P

terminal.
* Do not short the RB terminal and P
\ terminal. )
4 A
* Please arrange the terminals so that heat
- generated from braking resistor does not
Caution .
affect the inverter.
. J

7-22

- With the braking resistor and regenerative braking

unit, you can improve braking power and suppress

overvoltage.

* To enhance braking power using an option, attach

a braking resistor or braking unit.

..................

N oo £ l —
® * Do not attach a resistor whose resistance |

..................

4
’

’
4

Braking resistor
(option)

——————

:

Sm—

Short
circuit bar

2 . o

-’

...N RB PD P

\
N,

,l

! Braking unit
(option)

Short
circuit bar

Y

~

“.NRB PD P

~.

\
N\,
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(14171 Inverter Ground Terminal (G)

Wire Connection and Optional Devices

s

\

0
A .

Electric
shock

~
- Make sure that the inverter and motor are

grounded for use.

Otherwise, you run the risk of electric
shock.

r’

0
A\

In accordance with the electric installatior?
engineering standards, connect 200V-
class model to the earth electrode
completing Type-D grounding work
(equivalent to the third class grounding:

~

0

Do

L shock

>

Electric

N
+ Use grounding wires whose thickness is

not less than that of the applicable wires
and make them short as much as

possible.

2,

Prohibited

>

- When more than one inverters are used,
connect them that the grounding route
(condition) should not be cascaded or
loops connection.

Otherwise, the inverter or peripheral
control devices may malfunction.

electric  100Q or less grounding resistance) and fun;‘ffo';ing
shock 400V-class model to the earth electrode L
completing Type-C grounding work
(equivalent to the special third class
grounding: 10Q or less grounding
L resistance). )
Inverter @
Inverter @
Inverter @
(<14k<) Enable the Internal EMC Filter
Q A

* | want to enable the internal EMC filter.
* | want to comply with European Directive.

Grounding bolt prepared
by the customer

- To enable the EMC filter, move the short circuit

e —————————

~

Disable

bar or cable.
N, \
. . 1
Short circuit bar or cable Short circuit bar |
+«—> i
O 0O !
N\ N4 N\ N\ 1
i i
Disable Enable | Enable ;

0

- For locations to be shorted, see the main circuit
wiring diagram.
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7.6 Operation and Optional Areas

Structure of Operation and Optional
Areas

Wire Connection and Optional Devices

! SLOT1

Connection of optional cassette

SLOT2 SLOT3

[

0 (0

Q Operator keypad (factory default setting)
The operator keypad is connected by default.

Description of Operation and Optional
Areas

@ Option connection (factory default state)
Optional slots are closed.

Connecting location Name Description
The operator keypad VOP is connected.

RJ45 Operator keypad VOP By using a straight LAN cable, the keypad VOP can be remotely
operated. And it can be taken out of the cabinet.

SLOT1 Optional cassette slot 1 | Various optional cassettes can be connected.
Various optional cassettes can be connected.

SLOT2 Optional cassette slot 2 | The encoder feedback option (P1-FB) can only be connected to
the slot 2.
Various optional cassettes can be connected.

SLOT3 Optional cassette slot 3 | The functional safety option (P1-FS) can only be connected to the
slot 3.

USB (micro-B) Connecting area for PC By connecting W|th.a PC, perform communication with a set up
software tool ProDriveNext.

O

- Before removing the operator keypad or
disconnecting a USB device, be sure to turn off the
power supply and wait until the POWER LED goes
off.

- When removing the operator keypad or

disconnecting a USB device, hold the front cover.
Otherwise, it may cause connection failure.
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connecting locations.

- Feedback option -> Slot 2
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Chapter 7 Wire Connection and Optional Devices

Set Out the Operator Keypad on the Panel

Q O

- | want to take out the operator keypad on the front

. . L * Please use Cat.5e straight LAN cable when you
side of the panel where the inverter is installed to

prepare the cable by yourself.

operate it. The following are examples of recommended
manufacturers.
A
TSUKO:
* The keypad VOP can be operated outside the Cat5e cable with connectors at both ends
control panel. (twisted wire)
* Use the connector cable option ICS-1 (1m) or ICS- TSUNET-MC350E-MP 8C B 8-8
3 (3m) when removing the keypad VOP from the
inverter. Hitachi Metals, Ltd.:

Straight wire with connectors at both ends
NETSTAR-C5E PC 24AWGx4P

- Use a connector cable within 3m.

If you use the connector exceeding 3m, it may
cause malfunctioning.

- While power is supplied to the inverter, do not
attach or remove the operator keypad.
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7.7 Control Circuit Terminal Area

Switch Configuration

(SW4) (SW3) (Sw2) (SW1) (SwW5) (Swe) Control circuit terminal area

Ao2 Aol A2 Al PSE 0000040 =
20mA  20mA 20mA 20mA E SRC /-- B E——

d R-R E-E

IN SINK

|— Switch sink/source of the input terminal logic.

Switch internal power supply/external power supply of
the input terminal power supply.

Switch voltage input/current input of analog input 1.

Switch voltage input/current input of analog input 2.
Switch voltage output/current output of analog output 1.

Switch voltage output/current output of analog output 2.

B Points to be noted on switches

( R
[ Usi tch und A Q - If the switch status does not match the
A S'”Q .a switch under pgwer-on . actual input and output specifications, it
£= cor_1d|t|on ma}/t cause_fallu?fa. Use the Failure may cause failure.
switch oplyg erhturnrl]ngpo \;‘\?gé’cl’_"éeDr o Make sure to check that input and
0 andhcon irming tkatt e PO o . output to be used and switch
Do on the operator keypad is off. © characteristics are the same.
L ) \ J
B Description of slide switches
Indication SW name Description
A Switches input specification of analog input 1 (Ai1 terminal).
(SW1) Analog input 1 switch 10V: Voltage input is available.
20mA: Current input is available.
A2 Switches input specification of analog input 2 (Ai2 terminal).
(SW2) Analog input 2 switch 10V: Voltage input is available.
20mA: Current input is available.
Ao Switches output specification of analog output 1 (Ao1 terminal).
(SW3) Analog output 1 switch 10V: Output changes to voltage output.
20mA: Output changes to current output.
Ao2 Switches output specification of analog output 2 (Ao2 terminal).
(SW4) Analog output 2 switch 10V: Output changes to voltage output.
20mA: Output changes to current output.
o Switches the method of power supply to the input terminals.
P.SEL Switching the method of IN: Drives the input terminals using the internal power supply.
power supply to the input . S .
(SW5) terminals EX: Inputs an external power supply to drive input terminals.
(In the case of EX, a power supply is required between the input terminals and COM.)
Switches the sink/source logic for input terminals.
SRC/SINK Switch of sink/source for | This switch is enabled when SW5 is IN.
(SWe) the input terminals SINK: Enables sink logic.
SRC: Enables source logic.
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Wiring to the Control Circuit Terminal Block

B Points to be noted on wiring the control
circuit terminals

- L, COM, and CM2 are common terminals1
for input and output signals, and they are
insulated from one another. Do not make
these common terminals shorted or
grounded.

- Do not make them grounded via an

| Prohibited external device.

Electric
shock
Failure

J

Wire Connection and Optional Devices

>

Mal-
functioning

~

- For wiring to the control circuit terminal )

block, use twisted shield wires, and
connect the shield films to each common
terminal.

- Separate the wiring to the control circuit )
terminal block from that of the main
circuit line (power line) or relay control
circuit. If it is unavoidable to do so,
make them positioned at right angles to
Do each other. Otherwise, the inverter may

Mal-
functioning

malfunction.
. 7
0  Although the control circuit terminal
block has two lines, you can easily
Do

perform wiring by starting from the lower
terminals. Make setting to perform wiring
from the lower area.

( - When wiring between Ai1 and L andN
o between Ai2 and L, make sure to check
Do that the positions of the corresponding
DIP switches SW1 and SW2 are at the
desired input (voltage or current).

* Input of erroneous voltage or current
caused by erroneous selection of switch
or input of a value outside the
specification range (using P24 terminal
(24V) instead of H terminal (10V)),
incorrect wiring (wires are installed in

Prohibited Feverse orientation and input of

voltage/current is reversed, short circuit

occurs between H and L, wiring of a

knob causes short circuit between H and

L at 0Q, etc.) may cause failure.

A

Failure

J

B @

Mal-
functioning

&

- The wiring length to the control circuit

terminal block shall be within 20m. If the
connecting wire exceeds 20m, you may
not be able to get sufficient
characteristics due to effects of voltage
drop. If it is unavoidable to set the length
to more than 20m, use an analog
insulation signal converter, and check

that there is no problem with operation. )

~

>

Mal-
functioning

. J

N
- After wiring, lightly pull the wires to

check that wires are securely connected.

> @ |:®

Failure

+ For output terminals and relay output

- Otherwise, counter-electromotive force

terminals, install a diode for preventing
counter-electromotive force.

is applied, which may cause failure.
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BRecommended terminals for wiring
* For the convenience of wiring and improvement of * For the control circuit terminal block, a spring

connection reliability, it is recommended to use rod clamp type terminal block is employed.
terminals with the following specifications.

- Rod terminals with sleeve

m"x"z"? ) Rod terminal | L1 fmm] | L2 (mm] | ¢d [mm] | 6D [mm] | ===
0.25 (24) Al 0,25-8YE 8 12.5 0.8 2.0 Ol
0.34 (22) Al 0,34-8TQ 8 12.5 0.8 2.0 -
0.5 (20) Al 0,5-8WH 8 14 1.1 25 T
0.75 (18) Al 0,75-8GY 8 14 1.3 2.8 D
*1) Manufacturer; Phoenix Contact GmbH & Co. KG Crimping tool: CRIMPFOX 6
.Bl\/lethod of wiring/detaching wires @ven for pulling out the wire from the socket, press
1. Push the orange part shown below on the control the orange part with a slotted screwdriver (the
circuit terminal block into the socket with a slotted insertion hole will be opened while pressing).

screwdriver (with a wide of 2.5mm or less).
(Insertion hole will open)

2. Plug in the wire or ferrule terminal to the wire
insertion hole (round) while pressing the orange
part with a slotted screwdriver.

3. The wire is connected to the circuit when release
the screw driver.

A A

Push the orange part  Insert the wire. The wire is connected to
into the socket with a the circuit when release

slotted screwdriver. the screw driver.
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Lower Portion Wiring of the Control Circuit

- [ ] indicates the factory default setting.

! Alarm relay outputi i Relay output
terminal i i terminal i
AL2 | ALY

AL:[AL]
Control circuit terminal area

..................................................... P
Open collector output terminals :
15 14 [ 13 ] 12 | 11
[oL] |0rRDY1| [FA2] | [FA1] | [RUN] CM2 :
Input terminals
1 lalo s |76 |5 413 ] 2]
:|[[usP]| [EXT]| [FW] COM [RV] |[CF21]|[CF1]|[2CH] COM [FRS]| [JG] |iscHal| [RS] COM
(*1) Ver2.01 or older, the initial value of the relay output 16
is 040 [ZS]
( y
A - When connecting contacts to control
mal.  circuit terminals, use a relay that does Q Logic of input terminals
functioning not generate contact failure even at Using SW6, switch the sink/source
0 weak current or voltage emitted from logic.
cross-bar twin contacts.
Do
\ 7
a y
Q - When connecting a relay with output
: terminals, connect a diode for
Fallre  absorbing surge in parallel with the
0 coil. Otherwise, internal elements may
Do burn.
(See the chapter for output terminals)
\ 7
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Minput terminals

- All COMs have the same electric potential.
- Change SW5 to external power source (EX)to connect

the power source between Input terminals 1 to 9, A,B,
and COM.

- Sink or source logic of the input terminal is switched by

Wire Connection and Optional Devices

Control circuit terminal area
SW5 SW6

SWe.

(Wiring example) /
Input
B A 9 7 6 5 4 3 2 1
wspy|ExT| Fwg |COM [RV] |[CF2]|[CF1]|[2CH] CoM [FRS]| [JG] |iscHal| [RS] coM

- [1 it means factory default settings.

Electrical characteristics

» Max. allowable voltage 27 VDC
» Load current 5.6 mA(at 27 VDC)
\Voltage between each input and the COM
terminal:
When using an external power supply:
* ON voltage Min. 18 VDC

» OFF voltage Max. 3 VDC

When using the internal power supply:
* ON voltage Max. 3 VDC
» OFF voltage Min. 18 VDV

* Maximum 32kpps pulse input
( When terminal A and B function is
pulse train input A/B )

Terminal| Terminal I
Description
symbol name
Each terminal can select input terminal
a functions by parameter setting.
(1287 | nput Switch the SINK / SRC of SW6 to select
g 6, 5, 4, terminal the sink logic and source logic.
o |3,21
52
2
I= When [CA-90] is set to 00, A and B
§ Slo A _PUlse terminals can be used as input terminals.
= 2 % input-A Each terminal can select input terminal
2 % g— functions by parameter setting.
=l |o
g g % Pulse When [CA-90] is not set to 00, they are
=) 8 B input-B used as terminals for pulse train input.
3 P The maximum input pulse is 32 kpps.
[
s This is a common terminal for digital
£ COM Input input terminals (1,2,3,4,5,6,7,8,9,A
g (common) and B). Three COM terminals are
&) available.

M Terminal’s default function (Setting No[symbol])
028[RS] Reset
- Reset at every trip. (Except for special conditions.)

015[SCHG] Main/Sub speed reference change
* Change to the main speed command

[AA101](OFF) or sub-speed command
[AA102](ON).

029[JG] Jogging
* Run at a frequency of [AG-20] upon receipt of the
RUN command by [JG]ON.

032[FRS] Free-run stop
 [FRS]ON sets the motor in a free-run state.

031[2CH] 2-stage Acceleration/Deceleration
- [2CH]ON enables acceleration/deceleration
time-2[AC124][AC126].

033[EXT] External fault
- [EXT]ON issues fault[E012].

001[FW] Forward rotation and
002[RV] Reverse rotation

[FW] [RV] Description
OFF OFF No command

ON OFF Forward rotation RUN command.
OFF ON Reverse rotation RUN command.
ON ON No command (inconsistent logic)

003[CF1]Multi speed selection 1 and
004[CF2]Multi speed selection 2 commands

[CF1] [CF2] Description

OFF OFF The set frequency command is enabled
ON OFF The frequency source of [Ab-11] is enabled.
OFF ON The frequency source of [Ab-12] is enabled.
ON ON The frequency source of [Ab-13] is enabled.

*) When 005[CF3] and 006[CF4] are set, up to 15
speeds can be set.

034[USP] Unattended start protection
- In a [USP]ON state, if an RUN command has been

input before the power supply is ON, fault{fE013] is
issued.
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M Output terminals

. Control circuit terminal area
(Wiring example)

O / Relmy outoct Open collector Output terminals

P terminal terminal 14 113 [ 12 | 11 |0
: ] : : IRDY]| [FA2] | [FA1] ||[RUN
AL:[AL] §| AL2 | AL1 | ALo f 16:[no] | SACA HiZah Kxa (a5
B O Fo¢1) :
j R o i
i
@ : Equipment including lamps, relays and PLC * Make sure to use diode. Otherwise, the internal
: Relays circuit may be damaged.

* [**] it means factory default settings

Terminal | Terminal i . o
symbol name Description Electrical characteristics
Terminal functions are
selectable according Open collector output
15.14 to the parameter - Between each terminal and CM2
S| 1312 Output | settings for each - Voltage drop at ON: 4 VDC or less
3 11 terminals | terminal. These are ‘M I bl tage: 27 VDC
3 available for both ax allowable voltage:
g Sink and Source + Max allowable current: 50 mA
" e logics.
T o Common L
c for This is a common
‘€ CM2 tout terminal for output
o — ou P“ terminals 11 to 15
- 2 terminal
‘g_ 3 Maximum contact capacity
5| 5 16A 1 | A relav for A tact 250 VAC, 2 A(resistance) / 250 VAC, 1 A(inductive load)
o5 6c |4 are aly tre ?y or A contact | 34y, 3 A(resistance) / 30 VDC, 0.6 A(inductive load)
S a erminals | outputs Minimum contact capacity
2 - 5VDC ,10mA
..2 Maximum contact capacity
= I AL1/ALO :
& 250 VAC, 2 A(resistance) / 250 VAC, 0.2 A(inductive load)
ALO 1crelay | A relay for C contact 30 VDC, 3 A(resistance) / 30 VDC, 0.6 A(inductive load)
AL1 ) AL2/ALO :
AL2 terminals | outputs
250 VAC, 1 A(resistance) / 250 VAC, 0.2 A(inductive load)
30 VDC, 1 A(resistance) / 30 VDC, 0.2 A(inductive load)
Minimum contact capacity(common)
100 VAC, 10 mA / 5 VDC, 100 mA
M initial terminal function 017[AL] operation
001[RUN] Running * When [CC-17] = 00
* Turns ON during operation (PWM output). Power supply Status ALO-AL1 ALO-AL2
ON Normal Open Closed
002[FA1] Constant-frequency reached ON Trip Closed Open
* Turns ON when the output frequency reaches the command OFF - Open Closed
frequency. * When [CC-17] =01
Power supply Status ALO-AL1 ALO-AL2
003[FA2] Set frequency overreached ON Normal Closed Open
* Turns ON when the output frequency reaches the set ON Trip Open Closed
frequency [CE-10] to [CE-13]. OFF — Open Closed

*) For details on relay output, see also 12.19.1 and 12.25.2 for

007[IRDY] Inverter ready details on relay output

* Turns ON when operation is ready.

(*1):Ver2.01 or older, the initial value of relay output 16 is 040[ZS].

035[OL] Overload notice advance signal 040(ZS) 0 Hz detection signal
* Turns ON when current exceeds the level of overload warning - Turns ON when the output frequency goes below the Zero
level. speed detection level [CE-33].
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Upper Portion Wiring of the Control Circuit

SeEEsEsEEssEEEEEeEn o N AN AR RN RN RN R RN REAEEEREARERERRERERRREEE L E L LT bbby el H:

i Diqi i nati i STO confirmation ; i24VDCoutput ~ § 24 VDCinput !

: Digital output; Modbus communication : torminal E ower supply Sowersuny
i iterminal terminal

FM |CM1] SP | SN | SP | SN | RP | ED+| ED-

oo oo frmans 1 STO terminal
-ﬂ—- 1 |[st2|sTtc|sT1]i

External thermistor
terminal

Analog input/output

Ao2 Aol | L L | A3 | Ai2 | A1 H | TH+]| TH-

N ) : :
Analog input terminal QAnalog Output terminal e -
(factory default state) (factory default state)

The corresponding The corresponding switches Q Connection of STO terminal

switches are as follows. are as follows. When shipped from the factory,
- Ai1 (voltage input): SW1 - Ao1 (voltage output): SW3 wiring is performed so that
- Ai2 (current input): SW2 - Ao2 (current output): SW4 STO terminal is disabled.

\ J \ J
-

~
A - Do not short between the analog power
supply H and L terminals, power supply
P+ and P- terminals, P24 and P-
® terminals, P+ and CM1 terminals, and

Failure

P24 and CM1 terminals.
| Prohibited ° Otherwise, the inverter may fail.

( )
A - When using an external 24 VDC power

supply into P + and P-, be careful not to

shut off the power supply while

operating the inverter, such as changing

parameters or operating other functions.
- Otherwise, the inverter may fail.

(It may cause the memory error.)

Failure
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M Analog input/output
(Wiring example)

=
L
Ao2 Aot | L | L |AB|A2]|A1] H [
'...........' .... 1........ ------76 T T O T
...... lI N
— 1+
Frequency Potentiometer for frequency source

Wire Connection and Optional Devices

Sw4 SW3 Sw2 Swi1

Control circuit
terminal area

N\ J
~pghhino

meter

(0.5 kQ to 2 kQ)
*1kQ, 1 W or more recommended

the voltage side.

* In the example shown on the left, voltage is input
when the variable resistor is used in H-Ai1-L,
therefore, set the SW1 of analog input 1 (Ai1) to

* In the example shown on the left, if the

frequency meter supports current measurement
feature (4 to 20 mA), set the SW3 of analog
output 1 (Ao1) to the current side of SW3.

switching SW4)

Terminal Terminal name Description Electrical characteristics
symbol
Analod bower Common terminals for analog input terminals
e L comm%r? (Ai1, Ai2, Ai3) and analog output terminals
g g (Ao1, Ao2). There are two L terminals.
2 — -
a3 H Power supply for TE'S IS a 10 VDIC [:_)owetrtsup.plyi ltplz uz.ezd Allowable load current is 20 mA or
setting speed when using analog input terminals (A1, Ai2, less
Ai3) and variable resistor for inputting voltage.
E Analog input In the case of voltage input:
€ A1 terminal 1 * Input impedance about 10 kQ
o) (voltage/current . i
2 switching SW1) | For Ait and Ai2, 0 to 10 VDC voltage input | ~ AlloWable input voltage
5 . . -0.3t0 12VDC
s and 0 to 20m A current input can be switched
AragPUL s s swich for se. It can be used " | th case of urentnput:
E 8 Ai2 (voltage/current - Input |mpedan<?e about 100 Q
o < switching SW2) - Max allowable input current
2 < 24 mA
& ) ) ) Only voltage input:
% A Analog input -10 to 10 VDC yoltage input is available. It | . Input impedance about 10 kQ
o i3 . can be used for input frequency command or .
8 terminal 3 - Allowable voltage input -12 to
9] feedback.
2 12 VDC
@ Analog output In the case of voltage output:
S terminal 1 - Max allowable output current 2
2 Ao1
= (vqltage/current mA
S = switching SW3) - Output voltage accuracy +10%
8 % For Ao1 and Ao2, 0 to 10 VDC voltage (ambient temperature: 25°C +
g o output and 0 to 20 mA current output can 10°C)
g Analog output be switched using a switch as output of In the case of current output:
e A02 terminal 2 information monitor data of the inverter. - Allowable load impedance 250
< (voltage/current Q or below

+ Output current accuracy: £ 20%
(ambient temperature:
25+10°C)
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Control circuit terminal area

B External thermistor oopoooao
(Wiring example) =0 =
[ | — | —
§""E'i'tla'FHéli't'ﬁé'Fr'ﬁ'ié't'o'F""";/ e - )
: terminal : c - To prevent malfunctioning, note the
: following when performing wiring.
TH+ | TH- : funmi - For connection to the TH terminal,
: unctioning

twist only wires connecting to TH+
o and TH-, and separate them from
other wires.

Do - Since the current flowing in the
thermistor is very weak, separate
the wires from main circuit line
(power line).

- The length of wiring to the
thermistor shall be within 20 m.
\_
Terminal Terminal Description Electrical
symbol name characteristics
= | = External When an external thermistor is connected, and 0to 5VDC
£l g TH+ thermistor resistance abnormality occurs due to abnormal [Input circuit]
E|l o input temperature, etc., trip the inverter.
8 | o Connect the thermistor with TH+ and TH-. The level
T | . g . ;
S | £ of detecting resistance abnormality can be adjusted 5VDC
7 from 0 to 10000 Q. 1kQ
€ Common for [ [Recommended thermistor characteristics] ZTH‘f
g TH- eXternal Recommended product: Thermistor 2kQ
= thermistor SHIBAURA ELECTRONICS Co., Ltd. [ PB-41E ] H-
Allowable rated power: 100 mW or more
Impedance at abnormal temperature: 3 kQ
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BMFM output terminal

(Wiring example) ceeeeeennnnens .
: Digital output :

CM1

meter (PWM)

Frequency )<_\
|

Wire Connection and Optional Devices

A

- For FM output, you can choose the PWM output

method with 6.4 ms fixed interval or pulse output
method in which pulse frequency varies.

- The FM output is adjusted by setting [Cd-01] to

[Cd-03]/ [Cd-10] to [Cd-15].
For details, refer to “12.25.5 Digital Output
Settings”.

Terminal Terminal

Description Electrical characteristics

symbol name
Digital For digital monitor output, you can choose | Pulse train output 0 to 10 VDC
monitor the PWM output method at 6.4 ms interval | - Maximum allowable current

FM (voltage) or pulse output method with about 50% 1.2 mA
duty in which frequency varies.

- Maximum frequency 3.60 kHz

Digital output
Monitor output

CM1

Common | The common terminal for digital monitor.
for digital | This is also used as OV reference potential
monitor for P24.

B Power input/output
(Wiring example)

Control circuit terminal area

...................... TR e

{ Digital output i i powersupply

Z 24VDCinput & °
power supply

If connecting 24 VDC external power supply into the terminal
P+ and P-, it is able to change parameters, perform optional

: terminal terminal communication, digital/analog input/output and running EzSQ
FM | CM1|: : without the main power supply.
' : P241 P+ P- : When using an external 24 VDC power supply into P + and P-,
EET hbiat i e . be careful not to shut off the power supply while operating
L J the inverter, such as changing parameters or operating other
| | functions. In particular, please note that if an external 24 VDC
is cut off during storage processing to the internal memory
External 24 VDC power supply such as data read/write function of the keypad, writing to the
holding register by Modbus communication and/or etc.
It may cause the memory error.
Terminal Terminal name Description Electrical characteristics
symbol
24 VDC output . . .
P24 power terminal T_h|s terminal sup_phes_ 24 VDC power for contact 100mA output at maximum
- signals. CM1 terminal is common for P24 terminal.
=1 = External 24 VDC Wltg thlz 24_VDC power sup;)(l)yI Itis poszlble to
> 2 P+ power supply input | read an | write parameters, I/O inputs and outputs,
[} 5 ; communicate with options, and etc. without power
2 o terminal (24 VDC) | h N GircUit R ST inal dth
S | = supply to the main circuit R,S,T terminals and the Allowable input voltage
=1 control circuit RO, TO terminals.
(] o . . 24 VDC+10%
&) c External 24 VDC Note that the P+/P- is for backing up the power Maxi tion 1A
> : supply of the control circuit. so if power is supplied aximum power consumption
N P- power supply input S :
terminal (0 VDC) to thg main circuit R,S,T_termlnals and P+/P—_
terminals, and not supplied to the RO/TO terminals,
the inverter cannot be driven.
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B Serial communication

(Wiring example)

Wire Connection and Optional Devices

Control circuit terminal area

=

CM1| SP

SN

SP

(+)

(signal ground) of an
external device.

)

Connect CM1tothe SG ko gnapling the termination

14 RS485 Communication".

resistor, short-circuit between

- SP and SN terminals with the same names are

internally connected respectively, so they can be
used for wiring multiple terminals.
* When using Modbus communication, see "Chapter

RP and SN.
Terminal Termi L Electrical
erminal name Description e
symbol characteristics
SP terminal: RS-485 differential (+) signal Equipped with
el ¢ SN terminal: RS-485 differential (-) signal terminating resistor
S| o RP terminal: Connect to SP through a terminating | (120 Q)
8| & resistor Enable: Short RP-SN
é S SP MODBUS CM1 terminal: Connect to the §igqa| grognd of | Disable: Open RP-SN
IS SN terminal external communication devices.
g g RP (RS-485) (Used with the common terminal
al © (CM1) for FM output.)
ol There are two SP terminals and they are
& $ connected internally for daisy chain connection.
The SN terminals connection is same as the SP
terminals too. Maximum baud rate is 115.2 kbps.

BSTO terminal

- For the terminal function, see "21.4 STO Terminal

Functions".

* The section above describes only the function of
STO terminal. If certification of function safety is
needed, see the SJ-P1 Safety Function Guide
(NT2512*X) separately provided.

Control circuit terminal area

= -__11-.:.':'

Terminal Terminal name
symbol
P24S 24V power supply terminal
(STO dedicated terminal)
24\ power supply common
CMS terminal (STO dedicated
terminal)
STC Logic switching terminal
ST1 STO input1
ST2 STO input2
EDM signal output
ED+ termina?(+)
ED- EDIV! signal output
terminal (-)

STO confirmation
terminal

Safety STO input terminal
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Operation Check/Residual Risks

Chapter 8 Operation Check/Residual

Risks

Contents

8.1 What This Chapter Explains .........cccocvvevernnnen. 8-1
8.2 Content of the Checklist.................oeeeeeienn. 8-1
8.3 Sections with Residual Risks........................... 8-2
8.4 Residual Risk Checklist ...........ccooeevvrvvivinnennn... 8-3

8.1 What This Chapter Explains

This chapter describes residual risks in operation and
items to be checked concerning the risks.

The customer who use this product shall
appropriately perform risk assessment before
performing trial run or using the product, and
appropriately protect their personnel and systems.

Although this chapter describes all the possible
measures to make sure, it does not cover all the risks
in your systems. Please note that we will bear no
responsibility for damages resulting from causes
described in this chapter. Make sure to perform risk
assessment of the system equipped with this
product.

Also, make sure to carefully read “Chapter 1 Safety
Instructions/Risks” for safety work.

8-1

8.2 Content of the Checklist

The items in the checklist shown in the next section
are classified in accordance with the following
definitions in the same way as "Chapter 1 Safety
Instructions/Risks".

ADANGER

Indicates that incorrect handling may cause
hazardous situations, which have a high chance of
resulting in serious personal injury or death, and
may result in major physical loss or damage.

AWARNING

Indicates that incorrect handling may cause
hazardous situations, which may result in serious
personal injury or death, and may result in major
physical loss or damage.

A\CAUTION
Indicates that incorrect handling may cause
hazardous situations, which may result in
moderate or slight personal injury or damage, and

may result in physical loss or damage alone.
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8.3 Sections with Residual Risks

Please check for residual risks before turning on the
power supply upon completion of the installation.

Motor and wiring to the motor

!
(D)

n

o

~

M Residual risk checklist No.

- A\
No. Section name ADANGER | \yarNING | AACAUTION
(A) Main circuit terminal block 8, 10
(B) Heat sink 4 1
(©) Control circuit terminal block 11

Motor connected with the inverter
(D) g
and wiring to the motor

- Unknown section 9, 14, 15 2,3,5,6,7

12,13
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8.4 Residual Risk Checklist

Operation Check/Residual Risks

Operation Target Residual ; .
No. stage Work section risk Details of harm Protective measure
Do not drop the product. Do not
1 Installation Installation ®) Caution Damage caused by carry the inverter in a manner that

careless transport applies force to the cover or
operator keypad.

Reduction of component Check that ambient temperature

life due to use in a location | is within the standard

2 Installation Installation - Caution exposed to direct sunlight | specification range in the whole

or at a temperature outside | year by means of cooling and
the specification range. ventilation.
Failure due to short circuit 'Che'ck_that ambient temperature
L is within the standard
caused by using in a ificati in the whol
_ _ _ location which humidity specification range in the whole
3 Installation Installation - Caution . year by means of cooling and
and condensation are out S o
ventilation. Otherwise, install the
of standard range - .
; - R product in a location free from
described in specification. h
condensation.
The cooling fin that is
4 Installation Installation ®) DANGER heated to exceed 150°C !nstall the inverter on an
catches fire to a flammable | inflammable metal wall.
wall.
Component failure due to . —
) . ) . Install the inverter inside a totally
5 Installation Installation - Caution entry of dust, corrosive
enclosed panel.
gas, or other substances.
Reduction of a component
6 Installation Installation - Caution life que to deg_r_adatlon of Install the inverter vertically.
cooling capability by
horizontal installation.
When the fin of the
inverter is installed outside | When installing the fin of inverter
. . ) of cabinet, the cooling fan | outside the cabinet, install it in a
7 Installation Installation - Caution . : . L
fails due to droplet, oil location free from droplet, oil mist,
mist, etc. etc.
Maintenance ) The arc flies d_ue to screws )
Electrical loosened by vibration, and | Check screws are appropriately
8 for - (A) DANGER ) ) - .
. . connections catches fire to the internal | tightened on a regular basis.
installation
components.
. The arc flies due to screws | Check screws are appropriately
Maintenance - ) - - .

9 for Electn(_:al ) DANGER Ioosened_ by V|brat|_on. and | tightened on a regular basis. Do
. . connections catches fire to the internal | not place flammable materials
installation . !

components. near the installed inverter.
When the cover is Do not_remove_ the cover when
Maintenance Wiring removed, electric shock is power is supplied.
10 : (A) DANGER . : After power is turned off, wait 10
for use Inspection caused in a high-voltage .
. minutes or more to perform
section. A
working.
When the operator Do not remove the cover when
. - removes the cover, electric | power is supplied.
11 Maintenance Wmng ©) DANGER | shock is caused when a After power is turned off, wait 10
for use Inspection . )
tool touches a high-voltage | minutes or more to perform
section. working.

* Installation, wiring, and setting work need to be

performed by specialized technicians.
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Operation Check/Residual

Risks

No. Operation Work Target Regldual Details of harm Protective measure v
stage section risk
Due to long wiring length, If the wiring length exceeds 20m,
12 . Electrical the insulation of the motor | shorten the motor wiring length.
(@ Installation connections ©) DANGER degraded by surge, which | Or install the optional LCR filter =
eventually burns the motor. | and output side AC reactor.
By a motor is connected to
! the different voltage class
12 Installation Electrlgal (D) DANGER | inverter, insulation of the Match the voltage class of O
(b) connections ; inverter and that of motor.
motor degraded, which
eventually burns the motor.
Due to unstable output
caused by imbalance of
power supply voltage, Check the receiving voltage of
12 Installation Electrigal D) DANGER undervoltage, extreme inverter, power receiving_ method, O
(c) connections voltage drop, aging of and power supply capacity are
motor, the motor burns, appropriate.
and eventually the inverter
fails.
The short circuit failure
caused by degradation of
motor insulation, cracking
of aged wires, etc., causes
12 | Maintenance Wiring D) DANGER phase loss on inverter _Check t_here is no phase loss by O
(d) for use Inspection output, motor cable, and inspection.
motor. Driving the inverter
in such a condition burns
the motor, and eventually
the inverter fails.
Set appropriate values for
parameters related to motor
electronic thermal function
[bC110] to [bC225].
Set appropriate values for the
oy prormig e
. inappropriate parameter ’ . ’
(t § InstSI;zztlon Setting (D) DANGER | settings, high current flows Icooidtrtglprflbgg (tr)éalr((lens%r?tr;?ive O
in the motor, causing it to Arep
burn. parameters)
Motor-related parameters:
IM: [Hb102] to [Hb118]
SM (PMM): [Hd102] to [Hd118]
Control mode: [AA121]
Load type selection: [Ub-03]
DC braking: [AF101] to [AF109]
The stopped motor To restart the motor after
13 Use Operation (D) DANGER | automatically starts stopping it by a function, define it O
running. in the system.
Perform risk assessment on the
14 General General ) DANGER Dam_age an_d injury caused | system, and c_hgck that the fail O
by hidden risks. safe function is incorporated into
the system.
- Obtain the latest version of User's
Damage and injury caused .
by failure to obtain _Gwde SO that necessary
15 General General - DANGER additional information information can be checked. O
P Communicate information to the
concerning risks.
end users as necessary.

Installation, wiring, and setting work need to be

performed by specialized technicians.

* When using the 024[SET] input terminal function,
also check the second setting parameters.
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Chapter 9 Operating
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Operating

9.1 What This Chapter Explains

This chapter describes the operations of the keypad
VOP (Viewable Operator Panel) and the the available
functions.

When using the inverter, make sure to carefully read
“Chapter 1 Safety Instructions/Risks” for safety work.

(Tips)
Q
- | want to go back to the previous display without
saving the parameter changes.
- | want to go back to the previous display.

- | want to go back to home display because | don't
know what to do next.

A

- The cancel function is assigned to the F1 key.

Press the F1 key to go back.
HITACHI

Here

* For details, see the following sections.

Symbol Meanings
Q General and
troubleshooting questions
A Key points for a solution

Notes

Confirmation of procedures
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9.2 Start Operating the Inverter!

M Operator Keypad and Icon Display

Q

* | don't know how to use the operator keypad VOP.
* | don't understand what is shown on the window.

A

- The overview of the operator keypad is given
below.
* The color of the screen image may be different
from the actual color.

(i)

(viii)

(iif)

HITACHI

@ B

Note: If the screen is blackout, press any key to

Output frequency

FA-01 ©)
Set Speed-M (keypad)

0.00 Hz
[0.00-60.00]

[ ©)

A
(| (F) |4

cancel it and enable operation. If the screen

does not change after the operation, press the

same key again.

Operating
No. Name Setting
Transition to home, cancel,
Q) F1 key fatc: Function of the key is
indicated at the bottom left of
the screen.
Save data, etc. Function of the
(i) | F2 key key is indicated at the bottom
right of the screen.
When this key is valid, press
(iii) | RUN key this key to stgrt the mot%r.
The motor is decelerated and
(iv) E;;?P/RESET stopped. Or perform the trip
reset of the inverter.
UP/DOWN/ lkJse the Up/Down/Left/ Right
LEFT/RIGHT eys to change the screen or
(v) keys & SEL key select/change the data_. Press
the SEL key to determine the
(centre) d ;
ata selection.
Display the parameters and
(vi) Monitor screen | values, the inverter statuses,
etc..
(vi) | RUN LED Turns ON yvh_ile RUN _
command is in execution.
Turns ON while the keypad is
powered-on. Also turns ON
(vii) | POWER LED while power supply input to
RO, TO of the main circuit or P ,
P- of the terminal block.
No. Description
(A) | Operation status.
(B) | Warning status.
(C) | Data/parameters.
(D) | Function assigned to F1 key.
(E) | Function of RUN key.
Frequency reference, Torque reference, Inverter
(F) Name, Clock, etc.
When the F2 key function is "option", the display
contents can be selected.
(G) | Function assigned to F2 key.
When soft-lock function is enabled, the [LKS]
(H) mark is displayed.
No. Name Description
<a> | Power status | Type of power supply (Input).
<b> SET function | SET terminal status for 1st/2nd
motor setting.
<c> Parameter | Parameter display mode.
<d> Screen No. | Screen number.
<e> | STO function | Functional safety STO status.
<f> | Control mode | Control mode.
<g> EzSQ EzSQ program status.
<h> Special Special function execution.
status
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M Sections of display screen on the operator keypad

Output frequency

FA-01
4 Set Speed-M (Keypad)

0.00 Hz
[0.00-60.00]

oFW 0.00Hz Option

Display (A) Main Operation status display

No. |Indication Description

Displayed during normal rotation operation.
There is a parameter that cannot be
changed during operation.

A1

Operating

Display (B) Warning status display
No. |Indication Description

While:

- Overload restriction.

+ Torque limiting.

- Overcurrent suppression.

B1 + Overvoltage suppression.

LIM + Upper or lower frequency limited.

- Jump frequency limited.

* minimum frequency limited.

Details can be confirmed in [dC-37].

This is displayed with the following

functions:

+ Overload warning.

B2 * Motor thermal warning.

ALT * Inverter thermal warning.

* Motor heat warning.

Details can be confirmed in [dC-38].

While waiting for retry or restart functions.
B3 | RETRY | petails can be confirmed in [dC-39].

—_— Displayed during reverse rotation
A2 RV operation. There is a parameter that cannot
be changed during operation.

Output is in process by 0Hz command. This
is also displayed by DB, FOC, and SON
functions. There is a parameter that cannot
be changed during operation.

A3

Displayed during trip after the occurrence
of error. For errors that cannot be canceled,

A4 TRIP perform reset operation to cancel.

-> 18.3.1 Checking Trip Information

Displayed when setting inconsistency
occurs. It is cleared when the inconsistency
is resolved.

-> 18.5.2 Checking setting inconsistencies

A5 | WARN

This is the stop display when the RUN
command is being input but the output to
the motor is shut off by a forced stop due to
some function:

» The RUN command was input when the
frequency reference value is 0 Hz;

* The inverter stopped by the Keypad
STOP key when the RUN command is

A6 STOP other than the Keypad;

* The inverter stopped due to the output
shutoff function such as [RS], [FRS] or
etc., when the RUN command is other
than the Keypad,;

+ The inverter stopped by the
Instantaneous power failure non-stop
function.

At this time, the RUN LED blinks.

This is the stop display when there is no
run command.
* If the run command is the keypad RUN

While inverter is in a state unfit to operate,
even if a RUN command is issued.

* Main power undervoltage.

+ Operating only with 24V supply.
ga | NRDY . Resetting.

* Run command is not possible when the
input terminal 101[REN](RUN enable) is
assigned and it is OFF.

Details can be confirmed in [dC-40].
Cooling-fan life warning is issued.

B5 FAN Also, the output terminal 030 [WAF] turned
ON.

Capacitor life warning is issued.

B6 C Also, the output terminal 029[WAC] turned
ON.

When both Capacitor and Cooling-fan life
B7 FIC | warnings are issued.

B8 (None) | Different statuses from those shown
above.

(Tips)

- LIM and ALT are indicated when current and internal voltage has
risen. Review things such as the load if this error happens too often.

- Above icons are indicated when the cooling-fan and the electrolytic
capacitors on the board lifespan has reached to the end.

* When [multi monitor],[While screen] or [Huge monitor],
press the Up key (A ) to see the details of the warning.

Dlsplay (E) Keypad’s RUN key function

Indication Description

E1 Forward operation from panel’s RUN key.

E2 oRV Reverse operation from panel’'s RUN key.

E3 By 023 [F-OP] Force operation or the
AT key, the inverter immediately enters this kgypad [VOP ('])I“ etc. funpctions, Keypad
stop when the shutoff terminal functions E4 RUN key is forcibly enabled
are turned on. @i | >Fw=Forward, >RV=Reverse)
(Tips) E5 (None) | Different operation (other than RUN).

- AB: If STOP (red),

=When the display (F) is 0.00 Hz, the reference frequency is
0.00Hz. Make sure that the intended frequency reference is
entered.

=For example, the inverter is stopped by keypad STOP key while
running by the input terminal [FW], the [FW] terminal must be
turned off and then on again to start operation again.

=The inverter cannot be driven if the output shutoff functions such
as [RS] reset, [FRS]free-run, or STO terminal are ON.

(Tips)

- When the keypad RUN key is enabled, E1 to E4 are displayed on (E).

* When checking the run command source or running from the
keypad RUN key, first review the [AA111] RUN command input
source selection. Alternatively, check the [dC-10] RUN command
input source monitor.

- When "17: Remote mode switching" in the system settings is
enabled, if the F1 key is held down for 1 second or longer on the
home screen, the frequency reference source and RUN command
source are forcibly switched to the keypad.

9-3
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B Sections of display screen on the operator keypad
(continue)

Output Frequency

FA-01

4 Set Speed-M (keypad)

0.00 Hz
[0.00-60.00]

A

oFW 0.00Hz

<a> Power status display

No. Indication Description

al (None) Main and control power is supplied.

a2 CTRL Control power supply is connected.

a3 24V Only P+/P- 24V supply is connected.
(Tips)

- Indicates the power supply input status.
When CTRL or 24V is displayed, the inverter cannot be
run because the main power supply is not input.
Check the main power supply.

<b> [SET] function status

No. Indication Description
When input terminal 024[SET] is not
b1 M1 assigned or is assigned but in OFF
state (1st-motor is enabled).
Input terminal 024[SET] is assigned
b2 M2 and in ON state (2nd-motor is
enabled).
- When the input terminal 024[SET] is not being used, M1
is displayed.

If the centre character of the parameter is “-"(such as
[AC-01]) or “1”('such as [AA111]) that parameter is
valid, if it is “2” (such as [AA211]), it will be ignored.

If the 2nd setting is valid, Output terminal 012[SETM] 2nd
control selected becomes ON.

Operating

<c> Parameter display

No. Indication Description

cl (None) Display all modes.

c2 UTL Individual function display mode.

c3 USR User’s settings display mode.

c4 CMP Data comparator display mode.

cS MON Only monitor display mode.
(Tips)

- It is displayed if it operating under a display limiting
function. Change the setting of [UA-10] in the case that
the parameters are not being displayed.

<d> Monitor screen number

(Tips)

- Each screen displayed has a number. When contacting to
us, make reference to the screens with its number.

<e> Functional safety

(Tips)

- If there is any indication, the inverter is in the cut-off

state.

For details, refer to “21.4 STO Terminal Functions”.
(Refer to the separate volume “SJ Series P1 Safety
function Guide” (NT2512*X) for more details.)

<f> Control mode

No. Indication Description

1 (None) Speed control mode.

2 TRQ Torque control mode.

3 POS Position control mode.
(Tips)

- This display shows the control mode.

<g> EzSQ mode

No. Indication | Description

g1 (None) | EzSQ not selected.

g2 Ez_S EzSQ programme not running.

g3 Ez R EzSQ programme running.
(Tips)

- This display shows the operation status of the EzSQ

function.

<h> Display of special function status

No. Indication | Description

h1 (None) The inverter is not in the special status.

h2 AUT The inverter is auto-tuning.

h3 SIM The inverter is in the simulation mode.
(Tips)

- If the function is displayed, it means that the inverter is in
the special state.
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M List of monitor screen numbers

Operating

Ne | Name Screen Ne | Name Screen
number number
1 | Three-line monitor screen "Multi monitor" Ho1 40 | selection screen for self-check mode S25
2 Setting screen for rotating direction of HO2 ~S35
operator keypad 41 | Setting screen for automatic home screen S36
3 | Setting screen "While screen" HO3 42 | Remote mode switching screen S38
4 Monitor with large characters "Huge HO4 43 | Scroll menu LO1
monltqr 44 | Scroll screen L02
5 | Selection screen for parameter code HO5
— - - 45 | User mode screen *2) LO4
6 | Trip history "Trip whole display" HO06
- - 46 | Short menu screen *2) LO4
7 | Trip currently occurring HO7
- — 47 | Compare mode screen *2) LO3
8 | Detailed trip history screen HO8
- - 48 | Motor setup screen *2) LO4
9 | Retry history "Why retry history" HO09
10 | Detailed retrv hist 110 49 | Message screen *1)
etailed retry history screen — -
- y y — - *1) If a message is displayed, see "18.5.3 Checking
11 | Detailed screen for limitation status icon H11 Display Messages ".
12 [ Home screen option 001 *2) These are functions added in Ver2.02.
13 | Inverter name setting 002
14 Selection of data displayed at the bottom 003
center
15 | Menu screen MO1
16 | R/W function screen RO1
17 Screen for selecting data uploaded using RO2
the R/W function
18 Screen for selecting saving location for RO3
data uploaded using the R/W function
19 Screen for displaying progress status of RO4
uploading using the R/W function
20 Sc_reen for selectlng_ data downloaded ROS
using the R/W function
Screen for selecting the location for
21 | reading data that is downloaded using R0O6
the R/W function
29 Screen for displaying progress status of RO7
downloading using the R/W function
23 | System settings screen So1
24 | Language selection screen S02
25 | Dimming setting screen S03
26 | Setting screen for automatic light off time S04
27 | Setting screen for dimming at light off S05
28 Settlr_lg screen for automatic home S06
transition time
29 _Monltor screen for basic inverter S07
information
30 | Selection screen for operator initialization S08
31 | Operator version display screen S09
32 | Date and time screen S11
33 | Date and time setting screen S12
34 S_electlon screen for date and time s13
display format
35 | Setting screen for battery level warning S14
36 | Inverter model selection screen S19
37 | Read lock selection screen S21
38 Sele_ctlon screen for blinking at the time S22
of trip
39 | Color setting screen S23




Chapter 9

Operating

E Transition of Operator Keypad Screen

* Types of main monitor screen

3 lines screen
" Multi monitor"
RUN

(w1
FW

Outout Freauencv

HO1 RUN

FW

29.51 Hz
4 < Output Current > FA-01
11.9A
Inout Terminal

LLLLLLLLLLL

v
oFW  46.49Hz

Option

Menu

Reference screen

Large monitor screen

Outpout freauencv

Set Speed-M (keypad)

' Huge monitor "
(m1)

" While screen "

(1)

RUN
FW

dA-01
Output freauency

29.51HZ’

oFW  46.49Hz

29.51 Hz

4649 Hz
[0.00-60.00]

oFW  46.49Hz Option

Option Menu

Trip history screen

" Trip whole display "
(m1)

RUN

FW
Trip history
Total count 20 times

1. E007 16/07/15 10:10
2. E001 16/07/15 08:55
3. E001 16/07/15 08:52
4. E009 16/07/12 10:10
5.E012 16/07/10 22:52

oFW  46.49Hz

A W

Detail

Retry history screen
"Why retry history "

RUN
FW

Retry history

. r007
.r009
.r009
. r009
. r001

16/07/14
16/07/14
16/07/14
16/07/14 06:18
16/07/12 22:49

oFW  46.49Hz

20:10
18:54
08:32

ah W

Detail

- Menu screen

01 Scroll mode
02 User mode

03 Short menu
04 Compare mode
05 motor setup

Home oFW

46.49Hz

* To switch to the “Menu screen”, press “F1(1)” key
when “Menu” is displayed on the main monitor

screen.

( Note: 02 to 05 functions are added in Ver2.02 )

- Home screen option

RUN
FW

Home Screen Option

01 CTL name
02 Lower center data

Home oFW

46.49Hz

0J

- To switch to the “Home Screen Option”, press
“F2(2)” key when “Option” is displayed on the main
monitor screen.

To return to the main monitor screen, press F1(1)
key.
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9.3 Let’s Set Up the Parameters!

m Checking the List and Configuring

"Scroll Mode"

- | want to first configure settings to rotate the motor.

* To configure inverter settings, | want to change
parameters.

* | want to check parameter settings all at once.

G

: Press F1 (Menu) key on the screen that is
displayed upon power-on (“Multi monitor” in the
example below) to move to the system settings
screen (M01).

Output Frequency
29.51 Hz
Output current

119 AP

Input terminal monitor
LLLLLLLLLLL
v

Menu oFW 46.49Hz SELCh

Scroll menu - Parameter selection screen

Operating

A

- When configuring basic settings of motor, base
frequency, rated voltage of motor, input and output
of terminals, as well as when configuring individual
functions, change parameters in the scroll mode.

* You can check list of setting data of parameters in
the scroll mode, therefore, it is also useful when
checking the settings.

- In the system settings, if the scroll screen is set to
the initial screen, dA-01, dA-02, and dA-03 of the
d: Monitor are initially displayed.

Menu
01 Scroll mode

02 User mode
03 System settings
04 Compare mode

05 Motor setup
Home oFW 0.00Hz

( Note: 02 to 05 function is added from Ver2.02 )

Set-up procedure

Action

Scroll menu

All parameters

d: Monitor

F: Ref-Mon./Setting
A: Standerd Func.

b: Fine Tunina Func
Back oFW 0.00HZz

3.1.1 Choose the scroll mode on the system settings
screen (M01) and press the SEL(O) key to show
the scroll menu (LO1).

= Goto 3.1.2.

(m1]

Scroll menu

F: Ref-Mon./Setting
A: Standerd Func.
b: Fine Tuning Func
C:1/0-term, RS485
H: Motor control
0.00Hz

AN

Back oFW

3.1.2 Choose a group you want to browse using the
up and down (AV) keys, and then press the
SEL(O) key to move to the parameter list
display. For example, select "H: Motor control".

Example: In the example shown below, the Hb group,
which is a basic parameter of induction
motor, is checked, and a parameter is
changed.

= Got03.1.3
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Operating

Set-up procedure

Action

- H- Motor control
HA-01 Auto-tuning sel

00: Disabled
4HA-02 RUN-cmd at tun . . >
00: RUNkey (Keypad)
HA-03 Online tuning . .
00: Disabled w =

S-Menu 0.00Hz Next Gr.

oFW

3.1.3 Parameters of "H: Motor control" are displayed.
Using the up and down (AV) keys, you can
check parameters. Pressing the F2(2) key jumps
to the top [Hb102] of the next sub-group of [HA].

= Goto3.14

(Tips)

You can jump to the top parameter of the sub-group in
the group ([HA], [Hb], etc. in the case of group H)
using the F2(2) key (transition is performed in one
direction).

Example of group H: ---->HA->Hb->HC->Hd->HA->- .-

(m1] L02

H: Motor control
Hb102 Async Motor CA.. 4
5.50kW
4 Hb103  Async Motor Po. . >
1:4P

AN Hb104 Async M Base F. .
60.00Hz w
Next group

S-Menu oFW

0.00Hz

3.1.4 Using the up and down (AV) keys, you can
check parameters. Choose the parameter to
change, and then press the SEL(O) key.

Example1) [Hb103] The parameter to change the
“Async. Motor number of poles setting, 1st-
motor”. =Go to 3.1.5

Example2) [Hb104] The parameter to change the
“Async. Motor base frequency setting, 1st-
motor”. =Go to 3.1.7

Example1) Change [Hb103] Async. Motor number of
poles setting, 1st-motor

Set-up procedure

Action

Hb103
Async Motor Poles M1

0 2P

1 4P
2 6P
3 8P

3.1.5 If the number of motor poles is 2, using the up
and down (AV) keys, adjustitto "0 2P", and
then press the F2(Save) key.

(Tips)

Data is saved when the F2(2) key is pressed. it is

saved even when the power is turned off because

volatile memory is used. When configuring an item,
the entire screen changes to the screen for setting the
item. When not saving the setting after changing it,
press the F1(Back) key. The screen returns to the
parameter list display.

H: Motor control

Hb102 Async Motor Ca . . -

5.50kW
Hb103 Async Motor Po. .

- 0:2P

Hb104 Async M Base F . .

60.00Hz w

3.1.6 To confirm if the data is correctly changed, check
the lower section of the parameter display. Press
the F1(1) key three times to return to the
monitor.
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Example2) Change [Hb104] Async. Motor base
frequency setting, 1st-motor.

Operating

Set-up procedure

Action

Output Frequency

0.00 Hz
Hb104
Async M Basee Freq_M1

50.00 Hz
[0.00-60.00]

3.1.7 You can change the Left-most digit of data area.
Change the value using the arrow (AV<ID>)
keys, and then press the F2(2) key.

>Goto 3.1.8

(Tips)

In the figure on the left, base frequency is changed to
50.00Hz. Data is saved when the F2(2) key is
pressed. It is saved even when the power is turned off
because volatile memory is used. You can make
adjustments while performing monitoring. The monitor
on the upper area shows the parameter selected in
the “Huge monitor”.

H: Motor control
Hb102 Async Motor Ca . . =
5.50kW
Hb103 Async Motor Po. .
1:4P

Hb104 Async M Base F. .
50.00Hz »

3.1.8 To confirm if the data is correctly changed, check
the lower section of the parameter display. Press
the F1(1) key three times to return to the
monitor.
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Chapter 9 Operating

using the right and left (<]>>) keys.
(~ <->All parameters<->d: Monitor<->F: Command
monitor/setting<->-- <->U: Initial setting, PDN<-> All

B (i) You can jump to the top parameter of each group by

* In the scroll mode screen (L02), (i) you can jump to

the parameter at the top of each group by using parameters<->- )
the right and left (<I[>) keys or (ii) jump to the (i) You can jump to the top parameter of the sub-group in
parameter at the top of the sub-group (AA, Ab, the group (AA, Ab, etc.) using the F2(Next group) key
etc.) of the group by using F2(Next group) key. (transition is performed in one direction (see below)).

- Example of group A: ~ ->AA->Ab->AC->~ ->AJ->AA->

TN
L. -~ ‘. (i) Jump function using the right and left
. \ (<ID>) keys
T T T s s - == il tleeetiellniniieiniiniiniie

A: Standard Fnc. N b: Fine Tuning func
AA101 Main Speed sou . . bA101 Freq. H-Lim so . .
07: Keypad N < 07:Keypd
« AA102 Sub Speed sour . . 4 PA102 Freq. upper Li . .
00: Disabled 60.00Hz
AA104 Sub Speed sett . . 0| DA103 Freq. LowerLi. .

60.00Hz » 0.00Hz »
S-Menu oFW 0.00Hz Next Gr. S-Menu oFW 0.00Hz Next Gr.

——— -

N

R

-
/

A: Standard Fnc.
Ab-01 Frequency conv . .

4 Ab-03 Multi-speed. sel . .
00: Binary
Ab110 Multi-Speed 0_M1

0.00Hz »
S-Menu oFW 0.00Hz Next Gr.

(ii) Jump function using .
the F2(Next group) key \
\ A: Standard Fnc. E
: AC-01 Acc/Dec source . . \,
\‘ 00: Keypad '\
‘\ 4 AC-02 Multi  Acc/Dec . . g
- 00: Common \
\ AC-03 Accel parrern :
. 00: Linear v \
\ S-Menu oFW 0.00Hz Next Gr. :

~
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E Changing a Parameter While
Watching a Monitor "While screen"

Q

- To control the inverter operation, | want to change
a parameter while monitoring the operation.

o

- On the screen that is displayed upon power-on,
using the right and left (ID>) keys, navigate to a
setting screen "While screen” (HO3).

Output frequency

FA-01
4 Set Speed-M (keypad)

0.00 Hz
[0.00-60.00]

Menu  ofW 0.00Hz RERE
Monitor screen - Parameter selection screen

Operating

A

- When configuring settings such as the frequency
reference and acceleration/deceleration time while
watching the monitor during operation, you can
change the settings on this monitor screen.

- On the setting screen "While screen”, you can
change parameters while watching the monitor.
For details of the monitor, see "9.4.2 Setting
Screen "While screen”.

0J

- In the case of a parameter that requires selection
of an item, the screen changes to the item
selection screen.

Set-up procedure

Action

Output frequency

— >

Set Speed-M (keypad)
0.00 Hz

[0.00-60.00]

3.2.1 Press the SEL(O) key to change the color of
parameter field.
=G0 1t03.2.2

(Tips)
Using the up and down (AV) keys, you can choose
to change the parameter or change the monitor.

Output frequency

FA-01
Set Speed-M (keypad)
0.00 Hz
[0.00-60.00]

3.2.2 When the SEL(O) key is pressed again, the left-
most letter of the parameter can be changed.
=Got03.2.3

Output frequency

AA101
Main Speed source_M1

07: Keypad

3.2.3 Using the arrow (AV<I>) keys to change the
parameter code that you want to change, and
then press the SEL(O) key.

Example1) When the frequency reference source
[AA101] "Main speed input source
selection, 1st-motor” is changed.

=2Goto3.24

Example2) When the frequency reference value is
controlled in [FA-01] while the frequency
reference source is set to “07:Keypad”.

=>Goto 3.2.7
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Example1) Change the [AA101] “Main speed input
source selection, 1st-motor” to [Ai1]
terminal.

Operating

* The [Ai1] terminal is an analog input terminal
(voltage/current).

07: Keypad

Set-up procedure Action
Output frequency 3.24 P.ress the SEL(O) key while [AA101] is
% displayed.
=>Go t0 3.2.5
AA101
Main Speed source_M1 (Tips)

The information currently selected is shown in the
lower section. "07: keypad" is currently selected.

AA101
Main Speed source_M1

1 Term.[Ai1]
2 Term.[Ai2]
3 Term.JAi3]
4 Term.[Ai4]

3.2.5 Use the up and down (AV) keys to select "1
Term.[Ai1]", and then press the F2(2) key.
=2Go 10 3.2.6

(Tips)

Data is saved when the F2(2) key is pressed. ltis
saved even when the power is turned off because
volatile memory is used.When configuring an item,
the entire screen changes to the screen for setting
the item.

Output frequency

AA101
Main Speed source_M1

01: Term.[Ai1]

3.2.6 To confirm if the data is correctly changed,
check the lower section. Press the F1(1) key to
return to the monitor.

(Tips)
The information currently selected is shown in the
lower section.Currently, "01 Term.[Ai1]" is selected.

Example2) Change frequency reference in [FA-01].
(If the Main speed input source selection
is "07: Keypad")

0.00 Hz
[0.00-60.00]

Set-up procedure Action
Output frequency 3.2.7 P.ress the SEL(O) key while [FA-01] is
displayed.
=>Got03.2.8
FA-01
Set Speed-M1 (Tips)

In [FA-01], the set value can be changed if the string inside
() of main speed reference indicates the operator keypad
or multi-stage speed. In other cases, it is reference monitor.

Output frequency

FA-01
Set Speed-M (Keypad)
60.00 Hz
[0.00-60.00]

3.2.8 You can change the left-most digit of data.
Change the value using the arrow (AV<ID>)
keys, and then press the F2(2) key.

=Go t0 3.2.9

(Tips)

In the figure on the left, base frequency is changed to
60.00Hz. Data is saved when the F2(2) key is pressed. It is
saved even when the power is turned off because volatile
memory is used.

You can make adjustments while performing monitoring.

Output frequency

FA-01
Set Speed-M (Keypad)

60.00 Hz
[0.00-60.00]

3.2.9 To confirm if the data is correctly changed,
check the lower section. Press the F1(1) key to
return to the monitor.

(Tips)
The current frequency reference is shown in the lower
section.Currently, 60.00Hz is input as the reference.
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9.4 Monitor Inverter Information!

M Three-Line Monitor Screen
"Multi monitor".

[:J A

- | want to monitor multiple data at the same time. * In the three-line monitor screen, you can monitor
three types of information at the same time. You
B can change and save the monitored data.
* What is displayed on the first line of three-line (m1) HO1
monitor screen "Multi monitor" (HO1) is the same

as that displayed on the upper area of the setting Output frequency
screen "While screen" (H03) and the screen with

29.51 Hz
large characters, "Huge monitor" (H04).

Output Current

< 1.9A »
Input Terminal

- On the screen that is displayed upon power-on, LLLLLLLLLLL
using the right and left (IT>) keys, navigate to v
"HO1". Menu oFW 46.49Hz Option

Example) Change the output current monitor to the
input power monitor.

Set-up procedure Action

4.1.1 Press the SEL(O) key to change the color of
the field in upper section. Use the up and down
29.51 Hz (AV) keys to navigate to the second line.
Output Current = Goto4.1.2

1.9 A

Output frequency

Input Terminal
LLLLLLLELLL

4.1.2 When the SEL(O) key is pressed, the left-most
letter of the parameter can be changed.
= Goto4.1.3

Output Current

4.1.3 Use the arrow (AV<ID) keys to change [dA-
02] to [dA-30].
= Goto4.1.4
Input Power

4.1.4 Press the SEL(O) key to confirm the monitoring
target. Press the F1(1) key to return to the
monitor.

Output frequency

— > Input Power

29.51 Hz

214 kW
Input Terminal
LLLLLLLLELLL
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M Setting Screen "While screen”

(o)

* | want to change the monitor used when changing
a parameter while performing monitoring.

0

* What is displayed on the upper monitor of the
setting screen "While screen" (H03) is the same as
that displayed on the first line of three-line monitor
screen "Multi monitor" (H01) and the screen with
large characters, "Huge monitor" (H04).

o

- From the screen that is displayed upon power-on,
use the right and left (IB>) keys to navigate to
"HO03".

Example) Change the output frequency monitor to
the PID1 output monitor.

Operating

A

- On the setting screen, you can control parameter
data while performing monitoring. To change the
selected data, the screen changes to the setting
screen that shows options. ,

sToP. —
Output frequency

FA-01

4 Set Speed-M(Keypad) 4

60.00 Hz
[0.00-60.00]

\ 4
Menu oFW 60.00Hz Option

Set-up procedure

Action

Output frequency

FA-01
Set Speed-M(keypad)
0.00 Hz
[0.00-60.00]

4.2.1 Press the SEL(O) key to change the color of
parameter field. Use the up and down (AV)
keys to select and navigate to the detail of
monitoring.

=>Got04.2.2

Output frequency

4.2.2 When the SEL(O) key is pressed, the left-most
letter of the parameter can be changed.
=>Got04.2.3

db-50
PID1 Output

4.2.3 Use the arrow (AV<I>) keys to change [dA-
01] to [db-50].
>Goto4.24

mmmpp— PID1 Output

FA-01
Set Speed-M (keypad)
0.00 Hz
[0.00-60.00]

4.2.4 Press the SEL(O) key to confirm the monitoring
target, which is then displayed in the upper
section.

Press the F1(1) key to return to the monitor.
You can also configure parameters using the
up and down (AV) keys .
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M Monitor with Large Characters
"Huge monitor"

Q

* | want to perform monitoring with numeric values
displayed in larger size.

0J

* What is monitored on the screen with large
characters, "Huge monitor" (HO4) is the same as
the upper monitor of the setting screen "While

screen” (HO3) and the first line of three-line monitor

screen "Multi monitor" (HO1).

o

 From the screen that is displayed upon power-on,

use the right and left (IP>) keys to navigate to
"HO4".

Example) Change the output frequency monitor to
the integrated input power monitor.

Operating

A

- In the monitor screen with large characters, you
can display a parameter in bigger size.

dA-01
Output frequency

0.00..

Menu oFW 0.00Hz Option

(m1]  Ho4

<

Set-up procedure

Action

Output frequency

0.00 -

4.3.1 When the SEL(O) key is pressed, the left-most
letter of the parameter can be changed.
=G0 104.3.2

S (A-32

Accum. Input Power

11 .9 kWh

4.3.2 Use the arrow (AV<I>) keys to change [dA-
01] to [dA-32].
Press the SEL(O) key to confirm and return to
the monitor.
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9.5 Check Error History!

E Trip History "Trip whole display”

()

* | want to check trip history.

0J

* To display the “date and time” in trip history, you
need to configure clock settings.

* To use the clock function, you need an optional
battery that is separately sold.

- For details, refer to “No.09 Date and time” in
chapter “9.7 System Settings!”.

o

* From the screen that is displayed upon power-on,

use the right and left (IP>) keys to navigate to
"HO6".

Operating

A

* The trip history screen " Trip whole display" shows
details of the errors that have occurred and the
total number of times trip occurred.

- For details of errors, see "Chapter 18
Tips/FAQ/Troubleshooting".

Trip history
Total count 20 times

q E007 16/07/15 10:10

E001 16/07/15 08:55
E001 16/07/15 08:52
E009 16/07/12 10:10
E012 16/07/10 22:52

Menu oFW 46.49Hz Details

Set-up procedure

Action

Trip history
Total count 20 times

E001 16/05/10 19:22
E001 16/04/21 20:59
E007 16/03/30 23:55
E001 15/12/25 01:34
E005 15/12/24 22:10

5.1.1 Use the up and down (Av) keys to select
history information you want to check.
=>Goto 5.1.2

Trip details (No. 10)
Motor overload error

E005 15/12/24 22:10

Out Freq: 0.50Hz
Current: 49.71A
PN Voltage: 274.1VDC
Status 1: Run

5.1.2 Press the SEL(O) key to show details of the
selected history information.
=>Go 10 5.1.3

Trip details (No. 10)
Motor overload error

Status 3: Speed control
Status 4: Overload limit
Status 5: ———-

Run time: 20256 hr

On time: 27248 hr

5.1.3 By using the up and down (AV) keys, you
can check the details.
Press the F1(1) key to return to the monitor.
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E Retry History "Why retry history"

(o} A

* | want to check retry history. * The retry history screen "Why retry monitor" shows
details of the errors that have occurred and the
total number of times retry was performed.

- For details of errors, see "Chapter 18

- To display the “date and time” in retry history, you Tips/FAQ/Troubleshooting".

need to configure clock settings.

* To use the clock function, you need an optional
battery that is separately sold.

- For details, refer to “No.09 Date and time” in
chapter “9.7 System Settings!”.

Retry history

. r007 16/07/14 20:10
. ro09 16/07/14 18:54
. ro09 16/07/14 08:32
. r009 16/07/14 06:18

- From the screen that is displayed upon power-on, e

use the right and left (<ID>) keys to navigate to Menu oFW  46.49Hz

Option
llHOgll'

Set-up procedure Action _
Retry history 5.2.1 Use the up and down (AV) keys to select
history information you want to check.
=>Got05.2.2
r001 16/07/10
r001 16/07/01
r009 16/06/24
r001 16/06/20
r007 16/06/12
Retry details (No. 10) 5.2.2 Press the SEL(O) key to show details of the
Overvoltage error selected history information.
9 =>Got05.2.3
r007 16/06/12 21:11
Out Freq: 40.03Hz
Current 11.22A
PN Voltage: 411.0Vdc
Status 1: Run
Detailed retry history (No. 10) 5.2.3 bz uskindg theI up and down (AV) keys, you can
check details.
OTETEEGE G Press the F1(1) key to return to the monitor.
Status 3: Speed control
Status 4: -—--
Status 5: -—--
Run time: 19998 hr
On time: 25454 hr
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9.6 Copy Data!

EXSE] READ Function

(aJ

* | want to back up inverter data on the operator
keypad just in case.

* | want to retrieve data to migrate settings to
another inverter.

o

- On the screen that is displayed upon power-on,
press the F1(1) key to navigate to the menu screen
"MO01". Then, select the “06 Read/Write” by
pressing the SEL(O) key.

Operating
A
+ With Read/Write function, you can read and write
data.

* Only a set of data can be saved.

User mode
Short menu
Compare mode
Motor setup
Read/Write

p—

oFW  46.49Hz
Set-up procedure Action
el 6.1.1 Presg the SEL(O) key to confirm the READ
function.

01 READ
02 WRITE

=>Go t0 6.1.2

.. >READ Data contents

01 Data
02 Data + EzSQ

6.1.2 Select data to be read by using the up and down
(AV) keys. Then, confirm the function by
pressing the SEL(O) key.

=>Go 10 6.1.3

.>..>Read Data
Data

1. 16/07/01 11:55 SJ-P198 1 A

6.1.3 In accordance with the instruction shown on the
screen, specify the location of data you to be
saved, and press the F2(2) key to navigate to the
confirmation screen. Then, press the F2(2) key to
start reading the data. When the completion
screen appears, the procedure is complete.

Display description:

No, Date and time, Inverter name, Unique No,Data type

* Inverter name and Unique No are fixed for SJ-P1.

* Data type is 1: Only parameters or 2: Parameters+EzSQ.

* To display Date and time, you need to configure clock settings from
System settings.

* If you cannot read data, see "9.13.1 Disabling Data
Read/Write".

( Note: 02 to 05 function is added from Ver2.02 )
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EXG7] WRITE Function

(o)

* | want to write data to migrate settings to another
inverter.
* | want to rewrite data that was read.

o

* On the screen that is displayed upon power-on,
press the F1(1) key to navigate to the menu screen
IIM01II.

Then, select the Read/Write function by pressing
the SEL(O) key.

Operating

A

- With Read/Write function, you can read and write
data.

User mode

Short menu

Compare mode

Motor setup

Read/Write 3

oFW  46.49Hz

Set-up procedure

Action

Read/Write

01 READ
02 WRITE

6.2.1 Select the write function by using the up and
down (AV) keys. Then, confirm by pressing the
SEL(O) key.

=>Go t06.2.2

.. > WRITE Data contents

01 Data
02 Data + EzSQ

6.2.2 Select data to be written by using the up and
down (AV) keys. Then, confirm the function by
pressing the SEL(O) key.

=G0 106.2.3

.> .. > Write data
DATA

1. 16/07/01 11:55 SJ-P198 1

6.2.3 In accordance with the instruction shown on the
screen, select data to be written to the inverter,
and press the F2(2) key to start writing. When the
completion screen appears, the procedure is
complete.

Display description:

No, Date and time, Inverter name, Unique No,Data type

* Inverter name and Unique No are fixed for SJ-P1.

* Data type is 1: Only parameters or 2: Parameters+EzSQ.

* To display Date and time, you need to configure clock settings from
System settings.

* If you cannot write data, see "9.13.1 Disabling
Data Read/Write".

( Note: 02 to 05 function is added from Ver2.02 )
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9.7 System Settings!

Q A

- On the System settings screen, you can use
extended functions.

- | want to change settings of the operator keypad.
- | want to initialize settings of the operator keypad.

o

- On the screen that is displayed upon power-on,
press the F1(1) key to navigate to the menu screen
"MO01". Then, select the “07 System setting” by

Short menu
Compare mode

. pressingNthe SEL(O) key. = Motor setup
o. ame ips .
01 |Language Changes the language setting. Read/Write -
selection System setting B
02 | Dimming Controls the brightness of
operator keypad screen. oFW  46.49Hz Option
03 | Automatic light Controls the time to automatically ( Note: 02 to 05 function is added from Ver2.02 )
off time *1) light off the screen.
04 |Dimming at light |Controls the brightness when the
off *1) screen is automatically lit off. m
05 | Automatic home | Sets the time to automatically
transition time return to the home screen. * If there is an error in the memory area in the
06 |Initial home ) Sets the screen that is displgyed operator keypad, an error message is d|sp|ayed on
screen selection  fupon power-on and automatic the operator keypad. In such a case, initialize the
W;:Jég :ﬁ;'}ﬁpﬁ?eer ;f;gf%nction operator keypad from the System settings, and
102 [DISP] is turned ON, the confirm Fhe settings. If thg error on the operator
screen set here is fixed. keypad is not solved, the internal memory may be
07 |Read lock Limits the reading of data. damaged. You need to replace the operator
08 |Blinking during | Sets whether blinking is keypad.
trip performed or not during trip.
09 |Date and time*2) | Configures settings of time,
display format, and battery level
warning.
10 |Battery level Displays a warning message
warning when the battery runs out.
11 | Color setting Sets the background color.
12 | Basic inverter Checks information of the main
information unit.
monitor
13 | Selection of Sets SJ-P1.
connected model
14 | Operator keypad |Displays the version of the
version operator keypad.
15 [ Initialization of Initializes the operator keypad.
operator keypad
16 | Self-check mode | Operates self-check mode.
17 | Remote mode If this setting is enabled, when the
switching F1 key on the home screen is
pressed for 1 second or more, the
frequency reference and RUN
command can be switched to
input from the operator keypad.
18 |Reserve Do not change the setting from
OFF.

*1) The light off function (No.03) is disabled until trip is

canceled after the occurrence of trip.

*2) To use the clock function, you need an optional
battery that is separately sold.
Recommended product: Maxell, Ltd. CR2032, 3V
If no electricity is supplied to the inverter, battery
replacement is required every two years.
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o

M Battery replacement of the operator keypad VOP

- The battery used for clock function is not included - Follow the following steps to replace the battery.
with this inverter. Prepare CR2032 as necessary. (i) Check the inverter is turned off and the POWER
- When battery is changed, the clock data is LED on the operator keypad is off.
initialized, therefore, you need to configure the (i) Remove the operator keypad VOP from the main

unit. When removing the operator keypad, hold
the front cover.

(iii) Open the cover of the operator keypad VOP,
which is on the back side, and then insert the
battery. Make sure that you can see the + side
when inserting the battery.

(iv) Close the cover, and install the operator keypad
VOP in the inverter again.

setting again.
- Even if the battery runs out, data in VOP (read
parameters and EzSQ program) are retained.

- As batteries are subject to leakage, explosion, heat\

generation, and fire, do not short circuit + and -
DANGER terminals, charge, disassemble, heat, expose to fire,
or apply a strong impact.

MDisposal of battery of the operator keypad VOP 4 t

) DISp_OsaI of the operator keypad VlOP or battery- - If a strong impact is accidentally applied to them
that is no longer needed may subject to regulations (e.g., dropped on the floor), do not use the battery
of your municipalities. Dispose of them in Prohibited  0€Cause they may have leakage.
accordance with regulations of respective < def o o
municipalities. Insulate the battery using a tape or 0 'rteggfe';‘zitbﬁ; g’;pﬂf}gi‘;ﬁ dtbillt;:tktiire{j
other materials when disposing of it. Do technician. Please assign a skilled technician to

perform the replacement work.

n - If you cannot see what is displayed on the operator
C g keypad VOP because the service life is near its end,

replace the operator keypad VOP.

[ iR B

. J

0J

- Care must be taken in export of an operator
keypad VOP equipped with a battery.

- When products equipped with lithium primary
battery (including all manganese dioxide lithium
coin batteries and heat-resistant manganese
dioxide lithium coin batteries) are exported to or
transferred via California in the U.S., it is obliged to
mark the following sentences in the packaging
case, individual packages, and instruction
manuals.

- When you export your products equipped with the
operator keypad VOP to California in the U.S.,
please mark the indications shown above on the

packaging case such as external box and
transportation box of your product.

Perchlorate Material - special handling may apply.
See www.dtsc.ca.gov/hazardouswaste/perchlorate
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9.8 Change Assist Bar Information!

Q A
- | want to change the frequency reference - By selecting the F2(2) key option from the home
displayed on the assist bar to inverter name. screen, you can change the content of display of
- | want to display current time on the assist bar. assist bar.
 From the screen that is displayed upon power-on, Home Screen Option
press the F2(2) key to navigate to the option 01 CTL name

screen "001". Then, select data that is shown at
the bottom center by pressing the SEL(O) key.
After selecting data, save it by pressing the F2(2)
key.

02 Lower center data

v
Menu oFW  46.49Hz Option

Option Tips

01 CTL name You can specify 8-digit string from alphanumeric letters

(Inverter name) and symbols.
02 Lower center data | 00 Set Frequency The current frequency reference is displayed.

01 Set Trg-Ref The current torque reference is displayed (during torque

(The data that control).

displayed at the 02 Clock The current time is displayed.

bottom center) 03 CTL name The specified controller (inverter) name is displayed.
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9.9 Supplementary Information

M Back to the home monitor

Q

* | want to go back to the home monitor.

A

- Press the F1 key repeatedly to go back to the
home monitor. When home is shown above the F1
key, you can go back to the home monitor, and
navigate through the home monitor using the right
and left keys.

HDisplay (B) Details of warning status display

Q

* | see icons with "NRDY", "LIM", and "ALT", but |
don't know what they mean.

A

* When the up key is pressed while a monitor screen
other than the trip history "Trip whole display" is
displayed, the screen changes to the monitor
where you can check the current status. Press the
SEL(O) key, down key, and F1 key to go back.

Operating

M| want to delete saved data that | read.
Q

- | want to delete saved data that | read using the
read function.

A

* By performing initialization of the operator keypad
on the System settings screen, you can delete
data that is saved using the read function.
However, note that the settings of the operator
keypad are also initialized.

M Switch between Forward / Reverse rotations on the
operator keypad

Q

- | want to easily switch between forward rotation
and reverse rotation using the operator keypad.

A

* Pressing the down key when the "Multi monitor",
which is a 3-line monitor screen, is displayed, the
screen shown below appears.

The direction of rotation can be specified with the
F1 (1) key (forward rotation) or F2 (2) (reverse
rotation).

The white character display on the blue
background is the current rotation direction.
Press the Up key to return to "Multi Monitor".

- A

Output Frequency

(m1]

29.51 Hz
Output current
119 A

REV
WS

Reverse rotation by
pressing the F2 (2) key

FWD
2

Forward rotation by
pressing the F1 (1) key

Forward rotation, which is the white character and
blue background, is the current rotation direction.

* When using this function, be careful not to
drive the motor in the unintended rotation
Injury direction due to erroneous operation.
Damage
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9.10 Parameter Functions

m Protecting Parameters (Prohibiting
Change)

Q

- | want to protect a parameter value that | changed.

* | do not want anyone to change the setting without
permission.

A

By configuring the soft-lock function [UA-16] and

[UA-17], you can prevent parameters from being
changed.

- While soft-lock function is enabled, the LKS mark

(LocK State mark) is shown on the right of
parameters.

Operating

o -

Output frequency
0.00 Hz e

UA-16 LKS
Soft-Lock Select >

01: Always

v
Menu ofFW 60.00Hz Option

HMParameter
Name Code Data range Description
(unit)
00 When the soft lock terminal [SFT] is ON, the
parameters depending on the [UA-17] setting cannot be
Soft-lock selection [UA-16] changed.
01 After setting this parameter to 1, the parameters
depending on the [UA-17] setting cannot be changed.
00 All data other than [UA-16] and [UA-17] cannot be
Soft-lock target selection | [UA-17] changed.
01 Other data cannot be changed except for [UA-16], [UA-
17] and frequency reference data.
| . . [CA-01] to 036 [SFT]: Used when the soft-lock function is used on
nput terminal function :
[CA-11] terminals.
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Limiting Displayed Parameters

Q

* | want to display only the necessary parameters.

* | want to hide parameters not in use as much as
possible.

* | want to display only parameters that have been
changed.

Operating

A

* You can change the content of display on the

operator keypad according to your purpose.

* To know which parameters are changed, you can

check by setting [UA-10] to 03.

- If you do not want to display parameters for

functions not in use, you can reduce them by
setting [UA-10] to 01.

HMParameter
Name Code Data range Description
(unit)
00 All parameters are displayed.
01 Parameters are displayed by function. Disabled
functions are not displayed with some exceptions.
Display is performed in accordance with the
02 settings configured by the user. Parameters set to
Display restriction selection | [UA-10] [UA-31] to [UA-62] are displayed with some
exceptions.
Parameters that have been changed from the
03 factory default settings and some other
parameters are displayed.
04 Monitor parameters and some other parameters
are displayed.
2nd-motor parameter [UA-21] 00 Hides parameters of second setting [**2**].
display selection 01 Displays parameters of second setting [**2**].
Option parameter display 00 Hides parameters that codes are [0*-**].
. [UA-22] - o
selection 01 Displays parameters that codes are [0*-*"].
[UA-31] ~_no No assignment
User-parameter 1 to 32 to Choose the code you want to display.
selection e (Parameters other than [UA-31] to [UA-62] are
[UA-62] .
subjected )

A

* If you are not using the input terminal function
[SET] for switching to the second setting, by
setting [UA-21] to 00, you can reduce a great
number of displayed items.

- If you are not using option cassettes, by setting
[UA-22] to 00, you can reduce indications for
option cassettes.
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B (1) Function-specific display: [UA-10]=01
- If a function is not selected, parameters related to
the function are hidden.

(i) IM control parameters
Display condition: AA121<10 or AA221<10

Operating

- For more information about the display condition,
see the table below.

- The * mark in the table is replaced by 1 or 2.
(1 means 1st-motor, 2 means 2nd-motor. )

(ii) SM (PMM) control parameters
Display condition: AA121>10 or AA221>10

9-26

Parameter Name Parameter Name
Hb*02 Async. Motor capacity setting, 1st / 2nd-motor Hd*02 Sync. Motor capacity setting, 1st / 2nd-motor
* Async. Motor number of poles setting, 1st/2nd - * Sync. Motor number of poles setting, 1st / 2nd-
Hb*03 Hd*03
motor motor
. Async. Motor base frequency setting, 1st/2nd — * Sync. Motor Base frequency setting, 1st / 2nd-
Hb*04 Hd*04
motor motor
& Async. Motor maximum frequency setting, 1st/ 2nd * Sync. Motor Maximum frequency setting, 1st/ 2nd-
Hb*05 Hd*05
-motor motor
Hb*06 Async. Motor rated voltage, 1st/ 2nd -motor Hd*06 Sync. Motor rated voltage, 1st / 2nd-motor
Hb*08 Async. Motor rated current, 1st / 2nd -motor Hd*08 Sync. Motor rated current, 1st / 2nd-motor
Hb*10 Async. Motor constant R1, 1st/ 2nd-motor Hd*10 Sync. Motor constant R, 1st / 2nd-motor
Hb*12 Async. Motor constant R2, 1st / 2nd-motor Hd*12 Sync. Motor constant Ld, 1st / 2nd-motor
Hb*14 Async. Motor constant L, 1st / 2nd-motor Hd*14 Sync. Motor constant Lg, 1st/ 2nd-motor
Hb*16 Async. Motor constant 10, 1st / 2nd-motor Hd*16 Sync. Motor constant Ke, 1st / 2nd-motor
Hb*18 Async. Motor constant J, 1st / 2nd-motor Hd*18 Sync. Motor constant J, 1st / 2nd-motor
Hb*30 Minimum frequency adjustment, 1st / 2nd-motor Hd*30 Minimum frequency adjustment for Sync.M, 1st/
Hb*31 Reduced voltage start time setting, 1st / 2nd-motor 2nd-motor
Hb*40 Manual torque boost operation mode selection, 1st Hd*31 No-Load current for Sync.M, 1st / 2nd-motor
/ 2nd-motor Hd*32 Starting method for Sync.M, 1st / 2nd-motor
Hb*41 Manual torque boost value, 1st / 2nd-motor Hd*33 IMPE 0V wait number for Sync.M, 1st / 2nd-motor
Hb*42 Manual torque boost peak speed, 1st / 2nd-motor Hd*34 IMPE detect wait number for Sync.M, 1st/ 2nd-
Hb*45 Eco drive enable, 1st / 2nd-motor motor
Hb*46 Eco drive response adjustment, 1st / 2nd-motor Hd*35 [ IMPE detect number for Sync.M, 1st/ 2nd-motor
Hb*50 Free-V/f frequency 1 setting, 1st / 2nd-motor Hd*36 IMPE voltage gain for Sync.M, 1st / 2nd-motor
Hb*51 Free-V/f voltage 1 setting, 1st / 2nd-motor Hd*37 [ IMPE Mg-pole position offset, 1st / 2nd-motor
Hb*52 Free-V/f frequency 2 setting, 1st / 2nd-motor Hd-41 IVMS carrier frequency
Hb*53 Free-V/f voltage 2 setting, 1st/ 2nd-motor Hd-42 Filter gain of IVMS current detection
Hb*54 Free-V/f frequency 3 setting, 1st / 2nd-motor Hd-43 Open-phase voltage detection gain
Hb*55 Free-V/f voltage 3 setting, 1st/ 2nd-motor Hd-44 Open-phase switching threshold compensation
Hb*56 Free-V/f frequency 4 setting, 1st / 2nd-motor Hd-45 SM(PMM)-IVMS speed control P gain
Hb*57 Free-V/f voltage 4 setting, 1st / 2nd-motor Hd-46 SM(PMM)-IVMS speed control | gain
Hb*58 Free-V/f frequency 5 setting, 1st / 2nd-motor Hd-47 SM(PMM)-IVMS wait time for open-phase
Hb*59 Free-V/f voltage 5 setting, 1st / 2nd-motor switching, __ _
Hb*60 Free-V/f frequency 6 setting, 1st / 2nd-motor Hd-48 SM(PI\/!M)—_IVMS restriction on the rotation-direction
Hb*61 Free-V/f voltage 6 setting, 1st / 2nd-motor determination :
Hb*62 Free-V/f frequency 7 setting, 1st / 2nd-motor Hd-ag | SM(PMM)-IVMS open-phase voltage detection
Hb*63 Free-V/f voltage 7 setting, 1st / 2nd-motor timing adjustment. — - -
" Slip compensation P-gain at V/f with encoder, 1st / Hd-50 SM(PMM)-IVMS minimum .pulse width adjustment
Hb*70 2nd-motor Hd-51 IVMS threshold current limit
Hb*71 Slip compensation I-gain at V/f with encoder, 1st / Hd-52 | IVMS threshold gain
b 2nd-motor Hd-58 IVMS carrier-frequency switching start/finish point
Hb*80 Qutput voltage gain, 1st / 2nd-motor
* Automatic torque boost voltage compensation gain,
HC*01
1st / 2nd-motor
. Automatic torque boost slip compensation gain, 1st
HC*02
/ 2nd-motor
. Zero speed range limit, 1st / 2nd-motor (IM-OHz-
HC*10
SLV)
* Boost value at start, 1st / 2nd-motor (IM-SLV,IM-
HC*11
CLV)
HC*12 Boost value at start, 1st/ 2nd-motor (IM-OHz-SLV)
* Secondary resistance (R2) correction, 1st/ 2nd-
HC*13
motor
HC*14 Direction reversal protection, 1st / 2nd-motor
. Torque current reference filter time constant, 1st/
HC*20
2nd-motor
. Speed feedforward compensation gain, 1st/ 2nd-
HC*21
motor
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(iii) Position control parameters
Display condition: AA123#00 or AA223#00

Operating

(vii) Multi-stage acceleration/deceleration
Display condition: AC-02=01

Parameter Name Parameter Name
AE-01 Electronic gear setting point selection AC-30 Accel. time for Multi-speed 1
AE-02 Electronic gear ratio numerator AC-32 Decel. time for Multi-speed 1
AE-03 Electronic gear ratio denominator AC-34 Accel. time for Multi-speed 2
AE-04 Positioning completed range setting AC-36 Decel. time for Multi-speed 2
AE-05 Positioning completed delay time setting AC-38 Accel. time for Multi-speed 3
AE-06 Position feedforward gain setting AC-40 Decel. time for Multi-speed 3
AE-07 Position loop gain setting AC-42 Accel. time for Multi-speed 4
AC-44 Decel. time for Multi-speed 4
(iV) Orientation AC-46 Accel. ti‘me for Multi.-speed 5
Display condition: AA123=01 or AA223=01 S e b l\"/’l'l‘jl'tti'_jg::j =
Parameter, — - - Name AC-52 Decel. time for Multi-speed 6
AE-08  |Position bias setting : AC-54 | Accel. time for Multi-speed 7
AE-10 Stop position selection of home search function AC56 Decel. time for Multi-speed 7
AE-11 Stop position of home search function AC58 Accel. time for Multi-speed 8
AE-12 Speed reference of home search function AC-60 Decel. time for Multi-speed 8
AE-13 Direction of home search function AC-62 Accel. time for Multi-speed 9
AC-64 Decel. time for Multi-speed 9
(v) Absolute position control AC-66 Accel. time for Multi-speed 10
Display condition: AA123>01 or AA223>01 AC-68 Decel. time for Multi-speed 10
Parameter Name AC-70 Accel. time for Multi-speed 11
AE-20to [ Position reference 0 to 15 AC-72 Decel. time for Multi-speed 11
AE-50 AC-74 Accel. time for Multi-speed 12
AE-52 Position control range setting (forward) AC-76 Decel. time for Multi-speed 12
AE-54 Position control range setting (reverse) AC-78 Accel. time for Multi-speed 13
AE-56 Position control mode selection AC-80 Decel. time for Multi-speed 13
AE-60 Teach-in function target selection AC-82 Accel. time for Multi-speed 14
AE-61 Save current position at power off AC-84 Decel. time for Multi-speed 14
AE-62 Pre-set position data AC-86 Accel. time for Multi-speed 15
AE-64 Deceleration stop distance calculation gain AC-88 Decel. time for Multi-speed 15
AE-65 Deceleration stop distance calculation bias
AE-66 Speed limit in APR control (viii) Internal current braking
AE67 _[APR start speed Display condition: AF*01=01, 02
AE-70 Homing function selection Parameter Name
QE:Z; f;:/?/?sts:ezf:c?n:]i:g i;gztcliogetting AF*02 Braking type selection, 1st/ 2nd-motor
AE-73 High-speed homing speed setting AF*03 DC braking frequency, 1st / 2nd-motor
AF*04 DC braking delay time, 1st / 2nd-motor
. . . AF*05 DC braking force setting, 1st / 2nd-motor
(vi) Normal acceleration/deceleration speed AF*06 DC braking active time at stop, 1st / 2nd-motor
Display condition: AC-02=00 AF*07 DC braking operation method selection, 1st/
Parameter Name 2nd-motor
AC*15 Accel/Decel change trigger, 1st /2nd-motor AF*08 DC braking force at start, 1st / 2nd-motor
ACHE Accell to Accel2 frequency transition point, 1st/ AF*09 DC braking active time at start, 1st/ 2nd-motor
2nd-motor
AC*7 Decel1 to Decel2 frequency transition point, 1st/
2nd-motor
AC*20 Acceleration time setting 1, 1st / 2nd-motor
AC*22 Deceleration time setting 1, 1st / 2nd-motor
AC*24 Acceleration time setting 2, 1st / 2nd-motor
AC*26 Deceleration time setting 2, 1st / 2nd-motor
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(ix) Brake control 1
(same settings for forward / reverse rotation)

Operating

(xiv) Gain mapping 2
Display condition: HA*20=01

Display condition: AF*30=01, 02 Parameter Name
Parameter Name HA*22 ASR gain mapping intermediate speed 1, 1st/
AF*31 | Brake release wait time, 1st / 2nd-motor (Forward) 2nd-motor
AF*32 | Brake wait time for accel., 1st/2nd-motor (Forward) HA*23 ASR gain mapping intermediate speed 2, 1st/
AF+33 | Brake wait time for stopping, 1st/2nd-motor 2nd-motor
(Forward) HA*24 ASR gain mapping maximum speed, 1st/ 2nd-
AF*34 Brake confirmation signal wait time, 1st/2nd-motor motor
(Forward) HA*31 ASR gain mapping P-gain 3, 1st / 2nd-motor
AF+35 | Brake release frequency setting, 1st/2nd-motor HA*32 ASR gain mapping I-gain 3, 1st/ 2nd-motor
(Forward) HA*33 ASR gain mapping P-gain 4, 1st / 2nd-motor
AF*36 Brake release current setting, 1st/2nd-motor HA*34 ASR gain mapping I-gain 4, 1st/ 2nd-motor
(Forward)

AF*37 | Braking frequency, 1st/2nd-motor (Forward)

(x) Brake control 1
(individual settings for forward / reverse rotation)

(xv) Instantaneous power failure non-stop
Display condition: bA-30#00

Parameter Name

Instantaneous power failure non-stop function,

Display condition: AF*30=02 bA-31 | tart voltage level
Parameter Name bA-32 Instantaneous power failure non-stop function,
AF*38 | Brake release wait time, 1st/2nd-motor (Reverse) target voltage level
AF*39 | Brake wait time for accel., 1st/2nd-motor (Reverse) bA-34 Instantaneous power failure non-stop function,
AFta0 | Brake wait time for stopping, 1st/2nd-motor deceleration time
(Reverse) bA-36 Instantaneous power failure non-stop function,
AF*41 Brake confirmation signal wait time, 1st/2nd-motor start frequency decrement
(Reverse) bA-37 Instantaneous power failure non-stop function,
AF+4p | Brake release frequency setting, 1st/2nd-motor DC bus voltage control P gain
(Reverse) bA-38 Instantaneous power failure non-stop function,
. Brake release current setting, 1st/2nd-motor DC bus voltage control | gain
AF*43
(Reverse)

AF*44 | Braking frequency, 1st / 2nd-motor (Reverse)

(xi) Brake control 2
Display condition: AF*30=03

Parameter Name

AF*50 | Brake open delay time, 1st/2nd-motor

AF*51 | Brake close delay time, 1st/2nd-motor

AF*52 | Brake response check time, 1st/2nd-motor

AF*53 | Servo lock/ DC injection time at start, 1st/2nd-motor

AF*54 | Servo lock/ DC injection time at stop, 1st/2nd-motor

(xii) Free electronic thermal
Display condition: bc*11=02

Parameter Name

bC*20 | Free electronic thermal frequency-1, 1st/2nd-motor

bC*21 Free electronic thermal current-1, 1st/2nd-motor

bC*22 | Free electronic thermal frequency-2, 1st/2nd-motor

bC*23 | Free electronic thermal current-2, 1st/2nd-motor

bC*24 | Free electronic thermal frequency-3, 1st/2nd-motor

bC*25 | Free electronic thermal current-3, 1st/2nd-motor

(xiii) Gain mapping 1
Display condition: HA*20=00

Parameter Name

HA*21 | ASR gain switching time setting, 1st/2nd-motor

HA*27 | ASR gain mapping P control P-gain 1, 1st/2nd-motor

HA*30 | ASR gain mapping P control P-gain 2,1st/2nd-motor

(xvi) Overvoltage suppression
Display condition: bA*40#00

Parameter Name
N Overvoltage suppression active level, 1st/ 2nd-

bA*41
motor

bA*42 Overvoltage suppression active time, 1st/ 2nd-
motor

bA*44 Constant DC bus voltage control P gain, 1st/
2nd-motor

bA*45 Constant DC bus voltage control | gain, 1st/
2nd-motor

(xvii) Over-magnetization
Display condition: bA*46#00

Parameter Name

Over-magnetization function output filter time

bA™47 constant, 1st/ 2nd_motor
N Over-magnetization function voltage gain, 1st/
bA*48
2nd-motor
* Over-magnetization function level setting, 1st/
bA*49
2nd-motor
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Operating

(xviii) PID1 PID1 (continued)

Display condition: AH-01=01, 02 Display condition: AH-01=01, 02

Parameter Name Parameter Name
db-30 PID1 feedback value 1 monitor AH-60 PID1 gain change method selection
db-32 PID1 feedback value 2 monitor AH-61 PID1 proportional gain 1
db-34 PID1 feedback value 3 monitor AH-62 PID1 integral time constant 1
db-42 PID1 target value monitor (after calculation) AH-63 PID1 derivative gain 1
db-44 PID1 feedback value monitor (after calculation) AH-64 PID1 proportional gain 2
db-50 PID1 output monitor AH-65 PID1 integral time constant 2
db-51 PID1 deviation monitor AH-66 PID1 derivative gain 2
db-52 PID1 deviation 1 monitor AH-67 PID1 gain change time
db-53 PID1 deviation 2 monitor AH-70 PID1 feed-forward input source selection
db-54 PID1 deviation 3 monitor AH-71 PID1 output range
db-61 Current PID P-Gain monitor AH-72 PID1 over deviation level
db-62 Current PID I-Gain monitor AH-73 T_urn-off level for the PID1 feedback compare
db-63 Current PID D-Gain monitor signal
db-64 PID feedforward monitor AH-74 Turn-on level for the PID1 feedback compare
FA-30 PID1 set-point 1 setting or monitor signal
FA-32 PID1 set-point 2 setting or monitor
FA-34 PID1 set-point 3 setting or monitor (xix) PID2
AH-02 PID1 deviation inversion Display condition: AJ-01=01, 02
AH-03 Unit selection for PID1 Parameter Name
AH-04 PID1 ad!ustment (0%) db-36 PID2 feedback value monitor
AH-05 PID1 ad{ustment (100%) . _ db-55 PID2 output monitor
AH-06 PID1 Adjustrnent.(deumal point pos.ltlon) db-56 PID2 deviation monitor
AH-07 PID1 set-po!nt 1 mpgt source selection FA36 PID2 set-point setting or monitor
AH-10 | PID1 setpoint-1 setting AJ-02__|PID2 deviation inversion
AH-12 PID1 mult!stage set-po!nt 1 2003 BID2 unit selection
AH-14  1PID1 multistage set-point 2 AJ04 | PID2 scale adjustment (0%)
AH-16 | PID1 multistage set-point 3 AJ-05 | PID2 scale adjustment (100%)
AH-18 PID1 mult!stage set-po!nt 4 AJ-06 PID2 scale adjustment (decimal point position)
AH-20 PIDT multistage set-point 5 AJ-07 PID2 set-point input source selection
AH-22 PID1 mult!stage set-po!nt 6 AJ10 PID2 set-point setting
AH-24 PID1 mult!stage set-po!nt ! AJ-12 PID2 feedback input source selection
AH-26 PID1 mult!stage set-po!nt 8 )13 PID2 proportional gain
AH-28 1 PID1 multistage set-point 9 AJ14 | PID2 integral time constant
AH-30 PID1 mult!stage set-po!nt 10 )15 PID2 derivative gain
AH-32 PID1 mult!stage set-po!nt 11 2016 PID2 output range
A5t 10 mutsge sl o 1
AF38 PID1 multistage set-point 14 AJ-18 'Sl'ilér:;?ff level for the PID2 feedback compare
AH-40 PID1 multistage set-point 15 Turn-on level for the PID2 feedback compare
AH-42 | PID1 set-point 2 input source selection A9 Gional
AH-44 PID1 set-point 2 setting
AH-46 PID1 set-point 3 input source selection
AH-48 PID1 set-point 3 setting
AH-50 PID1 set-point calculation symbol selection
AH-51 PID1 feedback 1 input source selection
AH-52 PID1 feedback 2 input source selection
AH-53 PID1 feedback 3 input source selection
AH-54 PID1 feedback calculation symbol selection
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Operating

(xx) PID3 (xxii) PID in general
Display condition: AJ-21=01, 02 Display condition: AH-01=01, 02 or AJ-01=01, 02 or
Parameter Name AJ-21=01, 02 or AJ-41=01, 02
db-38 PID3 feedback value monitor Parameter Name
db-57 PID3 output monitor AH-75 PID soft start function enable
db-58 PID3 deviation monitor AH-76 PID soft start target level
FA-38 PID3 set-point setting or monitor AH-78 Acceleration time setting for PID soft start
AJ-22 PID3 deviation inversion function
AJ-23 PID3 unit selection AH-80 PID soft start time
AJ-24 PID3 scale adjustment (0%) AH-81 PID soft start error detection enable
AJ-25 PID3 scale adjustment (100%) AH-82 PID soft start error detection level
AJ-26 PID3 scale adjustment (decimal point position) AH-85 PID sleep trigger selection
AJ-27 PID3 set-point input source selection AH-86 PID sleep start level
AJ-30 PID3 set-point setting AH-87 PID sleep active time
AJ-32 PID3 feedback input source selection AH-88 Enable set-point boost before PID sleep
AJ-33 PID3 proportional gain AH-89 Set-point boost time before PID sleep
AJ-34 PID3 integral time constant AH-90 Set-point boost value before PID sleep
AJ-35 PID3 derivative gain AH-91 Minimum RUN time before PID sleep
AJ-36 PID3 output range AH-92 Minimum active time of PID sleep
AJ-37 PID3 over deviation level AH-93 PID wake trigger selection
AJ-38 T_urn-off level for the PID3 feedback compare AH-94 PID wake start level
signal AH-95 PID wake start time
AJ-39 T_urn-<|)n level for the PID3 feedback compare AH-96 PID wake start deviation value
signa
. (xxiii) Simulation mode
(xxi) PID4 Display condition: PA-20=01
Display condition: AJ-41=01, 02 Parameter Name
Parameter Name PA-21 Error code selection for alarm test
db-40 PID4 feedback value monitor PA22 Simulation mode: Optional output selection for
db-59 PID4 output monitor ) the output current monitor
db-60 PID4 deviation monitor PA23 Optional output value setting for the output
FA-40 PID4 set-point setting or monitor current monitor
AJ-42 PID4 deviation inversion PA-24 Simulation mode: Optional output selection for
AJ-43 PID4 unit selection the DC bus voltage monitor
AJ-44 PI1D4 scale adjustment (0%) PA-25 Optional output value setting for the DC bus
AJ-45 PID4 scale adjustment (100%) voltage monitor
AJ-46 PID4 scale adjustment (decimal point position) PA-26 Simulation mode: Optional output selection for
AJ-47 PID4 set-point input source selection the output voltage monitor
AJ-50 PID4 set-point setting PA-27 Optional output value setting for the output
AJ-52 PID4 feedback input source selection vgltage .monltor - -
AJ53 PID4 proportional gain PA-28 Simulation mode: Optl_onal output selection for
- - the output torque monitor
AJ-54 PID4 integral time constant Optional output value setting for the output
AJ-55 P1D4 derivative gain PA-29 torque monitor
AJ-56 PID4 output ra.ng.e Simulation mode: Optional frequency matching
AJ-57 PID4 over deviation level PA-30 start enable setting
AJ-58 ;—iL;;rr?:I)ﬁ level for the PID4 feedback compare PA-31 Optional frequency matching start setting value
AJ-59 ;-il:;rr?;(lm level for the PID4 feedback compare
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(xxiv) Trace

Display condition: Ud-01=01

(xxv) EzSQ
Display condition: UE-02=01,02

Operating

Parameter Name Parameter Name
Ud-02 Trace start db-01 Program download monitor
Ud-03 Number of trace data setting db-02 Program No. monitor
Ud-04 Number of trace signals setting db-03 to db-07 | Program counter (Task-1 to Task-5)

Ud-10 to Ud-17 | Trace data O to 7 selection db-08 to db-16 | User monitor-0 to 4
Ud-20 Trace signal 0 input/output selection db-18 to db-23 | Analog output monitor YAO to YA5
Ud-21 Trace signal 0 input terminal selection UE-01 EzSQ execution cycle
Ud-22 Trace signal 0 output terminal selection UE-10 to UE-73 | EzSQ user parameter U (00) to U(63)
Ud-23 Trace signal 1 input/output selection UF-02 to UE-32 | EzSQ user parameter UL(00) to UL(15)
Ud-24 Trace signal 1 input terminal selection
Ud-25 Trace signal 1 output terminal selection
Ud-26 Trace signal 2 input/output selection
Ud-27 Trace signal 2 input terminal selection
Ud-28 Trace signal 2 output terminal selection
Ud-29 Trace signal 3 input/output selection
Ud-30 Trace signal 3 input terminal selection
Ud-31 Trace signal 3 output terminal selection
Ud-32 Trace signal 4 input/output selection
Ud-33 Trace signal 4 input terminal selection
Ud-34 Trace signal 4 output terminal selection
Ud-35 Trace signal 5 input/output selection
Ud-36 Trace signal 5 input terminal selection
Ud-37 Trace signal 5 output terminal selection
Ud-38 Trace signal 6 input/output selection
Ud-39 Trace signal 6 input terminal selection
Ud-40 Trace signal 6 output terminal selection
Ud-41 Trace signal 7 input/output selection
Ud-42 Trace signal 7 input terminal selection
Ud-43 Trace signal 7 output terminal selection
Ud-50 Trace trigger 1 selection
Ud-51 Trigger 1 activation selection at trace data

) trigger

Ud-52 Trigger 1 level setting at trace data trigger

Ud-53 Trigger 1 activation selection at trace signal
trigger

Ud-54 Trace trigger 2 selection

Ud-55 T.rigger 2 activation selection at trace data
trigger

Ud-56 Trigger 2 level setting at trace data trigger

Ud-57 T_rigger 2 activation selection at trace signal
trigger

Ud-58 Trigger condition selection

Ud-59 Trigger point setting

Ud-60 Sampling time setting
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M (2) User setting: [UA-10]=02
A

- Parameters set to the user setting functions [UA-
31] to [UA-62] are displayed.
Main speed reference setting or monitor [FA-01],
Output frequency monitor [dA-01], Display
restriction selection [UA-10], and Password for
display [UA-01] are always shown.

M (3) Data-comparison display: [UA-10]=03
A

* Only parameters that have been changed from the
factory default settings are displayed.

- All monitor displays [d****] and [F****], Display
restriction selection [UA-10], and Password for
display [UA-01] are always shown.

M (4) Monitor display: [UA-10]=04
A

» All monitor displays [d****] are displayed.
* Display restriction selection [UA-10], and
Password for display [UA-01] are always shown.

9-32

Operating

0J

* The initial value used for comparison is determined

by the inverter model and the following settings.
Initialize data selection [Ub-02]
Load type selection [Ub-03]

* When base frequency is changed, the standard
value of motor constant 10 is changed, which is
regarded as change has been made. (The set
value is retained.) When calling the initial value of
Hitachi's induction motor (IM), by setting [Hb103]
selection of the number of poles to another value
(e.g., set 4 poles to 2 poles, and then to 4 poles
again), you can set data corresponding with the

base frequency after change to [Hb116] Motor
constant 10.
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m Saving Automatically Changed
Parameters (User mode)

Q

- | want to create a list of frequently used
parameters and make it easier to access them.
- | want to list the changed parameters.

A

* When [UA-30]"User-parameter auto setting
function enable"=00 (initial value), the parameter
list set in [UA-31] to [UA-62] is displayed on the
user mode screen.

- If you want to get the history of parameter
changes, set [UA-30] "User-parameter auto setting
function enable" = 01.

Parameters whose data has been changed are
automatically stored in [UA-31] to [UA-62] and
displayed on the "User mode" screen at the same
time. (Up to 32 changed parameters can be
stored.)

User mode.

Ab-01 Frequency conv . .

1.00
Ab-03 Multi-speed. sel . .
00: Binary
Ab110 Multi-Speed 0_M1
0.00Hz »

Menu oFW NextPage

0.00Hz

Operating

o

- On the screen that is displayed upon power-on,

press the F1(1) key to navigate to the menu screen
"MO01". Then, select the “02 User mode” by
pressing the SEL(O) key.

(m1)

User mode
Short menu

Compare mode
Motor setup
Read/Write

oFW  46.49Hz

0J

* The following applies when acquiring the history of
parameter changes.

- [UA-31] is the newest change data and [UA-62]
is the oldest data.

- In case of multiple changes of the same
parameter that one parameter is memorized.

- If the number of parameter changes exceeds
32, the oldest [UA-62] data is erased, the data
are shifted one step and [UA-31] becomes the
latest change data.

BMParameter
Name Code Data range Description
(unit)
User-parameter auto [UA-30] 00 Disable.
setting function The parameters set by the user from [UA-31] to [UA-62]
enable are displayed on the “User mode” screen.
01 Enabled (change history registration).
When a parameter is changed, that parameter is
automatically set to [UA-31] to [UA-62].
User-parameter 1 to [UA-31] no No assignment
32 selection to Hknk - When [UA-30] = 00, the user can set any parameter.
[UA-62] - When [UA-30] = 01, the automatically recorded
parameters are displayed.
(Parameters other than [UA-31] to [UA-62] are
subjected )
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Protecting Parameters by Password

Q

- | want to protect a parameter value that | changed.
* | do not want anyone to change the setting without
permission.

A

* By setting a password for the Display restriction
selection [UA-10] and the Soft-lock selection [UA-
16], it is possible to prevent changes to the
parameter display items and soft lock settings.

Operating

0J

- If you forget the set password, there is no way to
unlock the password lock. Also, the password
cannot be investigated by our plant or service
station, therefore, care must be taken when setting
a password.

HMParameter
Name Code Data range Description
(unit)
Password for display [UA-01] 0000 to FFFF | Lock/unlock the Display restriction selection [UA-10].
Password for softlock [UA-02] 0000 to FFFF | Lock/unlock the Soft-Lock selection [UA-16].

00 All parameters are displayed.

01 Parameters are displayed by functions. Disabled
functions are not displayed with some exceptions.

02 Display is performed in accordance with the settings

Display restriction configured by_ the user. F_’arameters set t'o [UA-31] to
selection [UA-10] [UA-62] are displayed with some exceptions.

03 Parameters that have been changed from the factory
default settings and some other parameters are
displayed.

04 Monitor parameters and some other parameters are
displayed.

00 When the soft lock terminal [SFT] is ON, the
parameters depending on the [UA-17] setting cannot

Soft-lock selection [UA-16] be changed.

01 After setting this parameter to 1, the parameters
depending on the [UA-17] setting cannot be changed.

00 All data other than [UA-16] and [UA-17] cannot be

Soft-lock target [UA-17] changed.

selection 01 Other data cannot be changed except for [UA-16],
[UA-17] and frequency references data.

Input terminal [CA-01]~ 036 [SFT]: Used when the soft-lock function is used on

function [CA-11] terminals.
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B Outline of password function

(Example of password for limiting display)

No password (initial state)
[UA-01]=0000

[UA-01] « input of 1234
(Password set)

Password lock state
[UA-01]=0000

Password authentication
[UA-01] < input of 1234

Operating

The password is not protected. You
can change the value set for [UA-10]
to an arbitrary value.

[UA-01] « input of 0000
(Password deleted)

\/

Power-on or no operation
for about 10 minutes or

Authenticated state
[UA-01]=1234

change of password

The password is protected. You cannot
change the value set for [UA-10].

The LKP icon is displayed in the parameter
section.

B Outline of password function
(Example of a soft-lock password)

After password authentication, although the
password setting information is not deleted, you
can change the value set for [UA-10]. If power
is turned on again or 10 minutes pass without
any operation, the password is automatically
locked again.

The password is not protected. You

[UA-02]=0000

No password (initial state)

can change the value set for [UA-16]
to an arbitrary value.

[UA-02] < input of 1234
(Password set)

Password lock state

Password authentication
[UA-02] < input of 1234

[UA-02] < input of
0000
(Password deleted)

»| Authenticated state

[UA-02]=0000

[UA-02]=1234

Power-on or no operation

for about 10 minutes or

change of password

The password is protected. You cannot
change the value set for [UA-16]. The LKP
icon is displayed in the parameter section.
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you can change the value set for [UA-16]. If
power is turned on again or 10 minutes pass
without any operation, the password is
automatically locked again.
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m Checking the Parameters Changed
from the Initial Value (Compare mode)

(o] A

- | want to check the parameters that have been - In compare mode, a list of parameters that are set
changed from the default values. differently from the initial setting values is
displayed.
- If the same value as the initial value is set, it will
not be displayed in the compare mode list.
* The figure below shows an example of changing
- On the screen that is displayed upon power-on, [Ab-01] “Frequency conversion gain” and

[Ab110] “Multi-speed 0 setting, 1st-motor”

press the F1(1) key to navigate to the menu screen from the initial values.

"MO01". Then, select the “04 Compare mode” by

pressing the SEL(O) key.
- (m1)  MoO1 -
Compare mode.
Ab-01 Frequency conv . .
02 User mode R 2.00
03 Short menu / Ab110 Multi-Speed 0_M1
20.00Hz

04 Compare mode
05 Motor setup
06 Read/Write

v
oFW 0.00Hz Next Gr.

oFW  46.49Hz

Q

[F ---] and [d ---] parameters are not applicable.
For example, when you change the [FA-01] "Main
speed reference setting or monitor” which is an
alias for some frequency referece source, the
actually linked parameter such as [Ab110] “Multi-
speed 0 setting, 1st-motor” is display in the
compare mode list.

- This function is added from Ver2.02.
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m Short menu function

Q

- | want to set the minimum necessary parameters
for operating the motor.

o

+ On the screen that is displayed upon power-on,
press the F1(1) key to navigate to the menu screen
"MO01". Then, select the “03 Short menu” by
pressing the SEL(O) key.

0J

A

Operating

- The short menu summarizes the minimum

parameters (table below) required to operate the

motor.

* Using the short menu makes it easy to set
parameters for operation.

- The "Short menu" is a list of parameters required
for general induction motor drive, but it is not
always necessary to change the settings.

- In the actual system, parameters other than table
below may need to be changed. Set the
necessary parameters according to the actual

User mode
Short menu

Compare mode
Motor setup
Read/Write

oFW  46.49Hz

system.
M “Short menu” parameter list
No Code Name No Code Name
1 Ub-03 Load type selection 15 AA115 | STOP mode selection, 1st-motor
2 Hb102 | Async. Motor capacity setting, 1st-motor 16 Ab110 | Multi-speed O setting, 1st-motor
3 Hb103 Async. Motor number of poles setting, 1st- 17 Ab-11 Multi-speed 1 setting
motor
4 Hb104 Async. Motor base frequency setting, 1st- 18 Ab-12 Multi-speed 2 setting
motor
5 Hb105 Async. Motor maximum frequency setting, 19 Ab-13 Multi-speed 3 setting
1st-motor
6 Hb106 Async. Motor rated voltage, 1st-motor 20 bA101 Upper frequency limit source selection,
1st-motor
7 Hb108 | Async. Motor rated current, 1st-motor 21 bA102 | Upper frequency limit, 1st-motor
8 bC110 Electronic thermal level setting,1st-motor 22 bA103 Lower frequency limit, 1st-motor
9 AA121 Control mode selection, 1st-motor 23 Cb-40 Thermistor type selection
10 bb101 Carrier frequency setting, 1st-motor 24 CC-07 Output terminal [AL] function
11 AAT01 Main speed input source selection, 1st- o5 CC-06 Output terminal [16] function
motor
12 AATTT Run command input source selection, 1st- 26 bA-G1 Dynamic brake activation selection
motor
13 AC120 | Acceleration time setting 1, 1st-motor 27 bA-60 Dynamic brake use ratio
14 AC122 Deceleration time setting 1, 1st-motor 28 bA-63 Dynamic brake resistor value

- This function is added from Ver2.02.
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)44 Motor setup function

Q

- | want to set and check the parameters related to

the basic constants of the motor.

- | want to set the parameters related the motor
constants (auto-tuning, stabilization constant

settings, etc.).

O

+ On the screen that is displayed upon power-on,

press the F1(1) key to navigate to the menu screen

"MO01". Then, select the “05 Motor setup” by

pressing the SEL(O) key.

0

- "Motor setup” is a list of minimum parameters
related to motor constants and parameters

related to motor characteristics and drive

characteristics such as auto-tuning, stabilization

constant, and speed response.

- In the actual system, parameters other than table

below may need to be changed. Set the

necessary parameters according to the actual

system.

M “Motor setup” parameter list

A

Operating

 The “Motor Setup” menu summarizes the basic

parameters of the motor and the basic parameters
related to stability such as auto-tuning /
stabilization constant and speed response (table

below).

- The “Motor Setup” menu makes it easy to set the

minimum necessary motor constant related

parameters.

User mode
Short menu

Compare mode
Motor setup
Read/Write

oFW  46.49Hz

No Code Name No Code Name
1 dC-45 IM/SM monitor 20 Hd103 | Sync. Motor number of poles setting, 1st-motor
2 HA-01 Auto-tuning selection 21 Hd104 | Sync. Motor Base frequency setting, 1st-motor
3 HA-02 Auto—t.unlng RUN command source 22 Hd105 Sync. Motor maximum frequency setting, 1st-
selection motor
4 HA-03 | Online auto-tuning selection 23 Hd106 | Sync. Motor rated voltage, 1st-motor
5 Hb102 | Async. Motor capacity setting, 1st-motor 24 Hd108 | Sync. Motor rated current, 1st-motor
6 Hb103 Async. Motor number of poles setting, 1st- 25 Hd110 | Sync. Motor constant R, 1st-motor
motor
A .M fi tting, 1st-
7 Hb104 sync. Motor base frequency setting, 1s 26 Hd112 | Sync. Motor constant Ld, 1st-motor
motor
A .M i fi i
8 Hb105 sync. Motor maximum frequency setting, 27 Hd114 | Sync. Motor constant Lg, 1st-motor
1st-motor
9 Hb106 | Async. Motor rated voltage, 1st-motor 28 Hd116 | Sync. Motor constant Ke, 1st-motor
10 | Hb108 | Async. Motor rated current, 1st-motor 29 Hd118 | Sync. Motor constant J, 1st-motor
Mini fi j fi M
11 | Hb110 | Async. Motor constant R1, 1st-motor 30 | Hd130 | Minimum frequency adjustment for Sync.M,
1st-motor
12 | Hb112 | Async. Motor constant R2, 1st-motor 31 Hd131 | No-Load current for Sync. M., 1st-motor
13 | Hb114 | Async. Motor constant L, 1st-motor 32 Hd132 | Starting method for Sync. M., 1st-motor
14 | Hb116 | Async. Motor constant 10, 1st-motor 33 Hd133 | IMPE OV wait number for Sync. M., 1st-motor
IMPE detect wait ber for Sync. M., Tst-
15 | Hb118 | Async. Motor constant J, 1st-motor 34 Hd134 motor etect wait number for sync ' 18
16 HAT110 | Stabilization constant, 1st-motor 35 Hd135 | IMPE detect number for Sync. M., 1st-motor
17 | HA115 | Speed response, T1st-motor 36 Hd136 | IMPE voltage gain for Sync.M, 1st-motor
18 | Hb180 | Ouput voltage gain, 1st-motor 37 Hd137 | IMPE Mg-pole position offset, 1st-motor
19 | Hd102 | Sync. Motor capacity setting, 1st motor
* This function is added from Ver2.02.
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9.11 Display Fixation Function

Fixation of Display Using the DISP
Terminal

Q

- | don't want anyone to operate the inverter on the
operator keypad without permission.

A

* When the input terminal [DISP] function is on,
display of the operator keypad VOP is fixed on the
monitor screen (the home screen selected in
VOP).

* When the input terminal [DISP] function is on, the
keys other than the RUN key and the
STOP/RESET key are disabled.

- To disable the RUN key, set [AA111] to a value
other than 02.

Operating

* The following shows operations when the [DISP]
terminal is on.

-When STOP-key enable [AA-13]is 01, even if
[AA111] is other than 02, you can stop the inverter
or reset inverter trip by using the STOP/RESET
key.

-When STOP-key enable [AA-13] is 02, even if
[AA111] is other than 02, you can reset inverter
trip by using the STOP/RESET key.

-When STOP-key enable [AA-13] is 00, if [AA111]
is other than 02, the STOP/RESET key is also
disabled, thus disabling all keys.

HWParameter
Name Code Data range Description
(unit)
Input terminal [CA-01]~ 102 [DISP]: Used when the screen fixation function is
function [CA-11] used on terminals.
00 [FW]/[RV] terminals
01 3 wire
RUN command 02 Keypad’'s RUN-key
input source [AA111] 03 RS485
selection, 1st-motor 04 Option 1
05 Option 2
06 Option 3
00 Disable
STOP-key enable [AA-13] 01 Enable
02 Enable at only trip reset
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9.12 Error Operation on the Operator
Keypad

Selection of Operation at
Disconnection of Operator Keypad

Q A
- | want to trip the inverter when connection with the
operator keypad is shut off. _ keypad is disconnected. When about 5 seconds

- | want to decelerate and stop the inverter when have passed after communication with the
connection with the operator keypad is shut off. operator keypad is disconnected, it is determined
that disconnection occurred.

- For operation at disconnection, see the parameter
table shown below.

* You can configure operation when the operator

HWParameter
Name Code Data range Description
(unit)
00 When disconnection occurs, the inverter trips due to
[E040] Operator keypad communication error.
When disconnection occurs, the inverter trips with
01 [E040] Operator keypad communication error after
Action selection at [UA-20] deceleration stop.
keypad disconnection 02 Ignores detection of disconnection.
03 Performs the free-run stop when disconnection occurs.
No error occurs.
04 Performs the deceleration stop when disconnection
occurs. No error occurs.
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Display of Battery Level Warning

Q

- | want to know if | should replace the battery of the
operator keypad VOP when it runs out.

* | want to trip the inverter due to error when the
battery of the operator keypad runs out.

A

* The operator keypad VOP is monitored on a
regular basis, and when it is determined the date
and time setting of operator keypad VOP returns to
the initial state, it is determined to be error.

- When [UA-19] is set to 01 and it is determined that
abnormality occurs, the output terminal function
080[LBK] is turned on. When date and time is
configured on VOP, [LBK] is turned off.

- When [UA-19] is set to 02, when it is determined
that abnormality occurs, an error is generated, and
the inverter trips due to [E042] RTC error. The
output terminal function 080 [LBK] is turned on at
the same time the error occurs. When time on VOP
is configured, [LBK] is turned off.

Operating

0J

* You can cancel trip of [E042] RTC error by
performing the reset operation, however, if date
and time is not configured, the error occurs again.
In this case, the output terminal function 080 [LBK]
is on.

- If [UA-19] is set to a value other than 00, insert the
battery in the operator keypad VOP, and set [UA-
19] after configuring date and time.

HWParameter
Name Code Data range Description
(unit)

00 Disable
Low battery 01 The <_)utput terminal function 080 [LBK] is turned on as a
warning enable [UA-19] warning.

02 The Inverter trip [E042] RTC error occurs.

Turns on the output terminal function 080 [LBK].
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9.13 Prevention of Unnecessary

Read/Write

Disabling Data Read/Write

Q

- | want to disable the Read/Write function of the

operation panel VOP.

Operating

A

- If the Data R/W selection [UA-18] set to 01, the
Read/Write function of keypad VOP (see “9.6 Copy
Data!”) is disabled.

- After the parameter setting is fixed and the data
are read to the VOP with the Read/Write function
as a backup and then [UA-18] is set to 01 (R/W
disabled), Unintended parameters Read/Write is
prevented.

BMParameter
Name Code Data range Description
(unit)
. 00 R/W enabled. Read/Write function of VOP is possible.
Data R/W selection | [UA-18] 01 R/W disabled. Read/Write function of VOP is impossible.
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Chapter 10 Test Run

Contents

10.1 What This Chapter Explains .............cccevviiieennnen. 10-1
10.2 Let’'s Check the Procedures Before Test Runs !... 10-2
10.3 Settings and Commands

Required for Running the Inverter .............c............ 10-3
10.4 Let’s Configure Settings for Test Runs! ................ 10-4
10.4.1 How to Perform Test Runs

Using the Operator Keypad VOP ................ 10-4

10.4.2 Operates the Inverter with [FW] Terminal
and [Ai1] Analog Frequency..........cccccoouveee. 10-6
10.4.3 Supplement for Test Runs ............ccccvvvvenennn. 10-7
10.5 Checking in the Simulation Mode.............cc.cco....... 10-8

Test Run

10.1 What This Chapter Explains

This chapter provides an operational flow to do a test
run.

For method for using the operator keypad VOP, see
“10.4.1 How to Perform Test Runs Using the
Operator Keypad VOP” and “Chapter 9 Operating”.
Furthermore, to do a test run not via the operator
keypad VOP, configure the setting by referring to
“Chapter 11 Frequency References and RUN
Commands Examples”.

Before conducting a test run, make sure to carefully
read “Chapter 1 Safety Instructions/Risks” for safety
work.

Symbol Meanings
Q General and
troubleshooting questions
A Key points for a solution
0
B Confirmation of procedures
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10.2 Let’'s Check the Procedures
Before Test Runs !

() A

+ | want to check the procedure for test runs. » To perform a test run, follow the procedures shown
+ | want to check the operation performance between below.
this unit and the host device even though a load + Carefully read and understand “Chapter 1 Safety
and motor have not been connected yet. Instructions/Risks” and the relevant instructions in
+ | want to confirm how the system behaves in an the following chart before starting works.

error condition, via making error conditions.

Check Items » For more details,

N
. Safety check A][ See the precautions required for handling [ See Chapter 1 Safety

the inverter. Instructions/Risks.

{ —_ \

V.

{

A\ J

» Confirm that there is no abnormality in
2. Checking the inverter items included in the package of inverter | [+ See “Chapter 5 Included Items”.
and the appearance of the inverter. )

{

N N N
. » Confirm that the inverter is installed in a
3. Installation of the ; ; “ "
inverter proper environment and in a proper » See “Chapter 6 Installation”.
setting.
Y. y. Y.
e N N R
4. Wiring requirements | | Confirm that wires are properly » See “Chapter 7 Wire Connection
’ greq connected to the inverter. and Optional Devices”.
\. 4\ 4\ y.
e N N R
5. Settlng up the » Check how to operate the operator . See “Chapter 9 Operating’.
operation method keypad.
\. 4\ 4\ Y.
b See “Chapter 11 F
. * See apter requency
6. Settlpg up the » Set up the inverter running method. References and RUN Commands
running method ”
Examples”.
y.
\

+ See Chapter 12 for the settings
required to run the inverter.

+ Set up the inverter control method. The items required for running the

inverter are provided in the

y following sections.

7. Selecting a control
mode and protective
function according to
a load

¢

[ Completed ]
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10.3 Settings and Commands

Required for Running the Inverter

Q

* | want to turn the motor.

A

» To turn the motor, configure the following settings:

— Basic setting of motor

+ Set the following parameters in accordance with
the plate of motor. Set the data indicating the basic

characteristics of motor.

o

Test Run

+ This article explains the settings for operation.
Carefully read Safety Instructions before handling

the inverter.

— Settings for motor control
» Set the motor control method.

» For changing to the mode of driving an SM (PMM),
you need to change the control method.

Item Parameter
ltem Parameter Control mode selection, 1st-motor [AA121]
IM SM(PMM) *) Eor detla'\ijls,dse? " ﬁ.gl\felect thcclal,_Ap%ropriate
- - ontrol Mode for the Motor and Load".
rl\:l\gtg: capacity setting, 1st- [Hb102] [Hd102]
Motor number of poles * When driving an SM (PMM) or using other motors
setting, 1st-motor [Hb103] [Hd103] than Hitachi's standard motors, or setting long
Motor base frequency wiring length, you need to set up the following motor
setting, 1st-motor [Hb104] [Hd104] constants:
Motor maximum frequency
setting, 1st-motor [Hb105] [Hd105] » For induction motor IM
Moior rated voltage, 1st- [Hb106] [Hd106] Item Parameter
motor Async. Motor constant R1, 1st-motor [Hb110]
Mo:or rated current, 1st- [Hb108] [Hd108] Async. Motor constant R2, 1st-motor [Hb112]
. mo 01; : : . _ Async. Motor constant L, 1st-motor [Hb114]
) See "12.3 Basic Setting of Motor” for details. Async. Motor constant 10, 1st-motor [Hb116]
Async. Motor constant J, 1st-motor [Hb118]

— Setting for protection of motor

« The motor may be burned if a large current keeps
on flowing in the motor; the setting therefore must

be performed appropriately.

Item Parameter
Electronic thermal level setting, 1st- [bC110]
motor
Electrgnlc thermal characteristic [bC111]
selection, 1st-motor

*) See "12.7 Temperature Protection of Motor” for

details.

— Setting for activating the motor

» The voltage output of the inverter requires not only
a RUN command but also a frequency reference.
In the initial state, a main speed reference is set.

Item Parameter
Main speed input source selection, [AA101]
1st-motor
RUN command input source [AA111]
selection, 1st-motor
Main speed reference setting or [FA-01]
monitor

*) For details, see “12.4 Selection of Frequency
Reference”, “12.5 Selection of RUN Command” and
“Chapter 11 Frequency References and RUN

Commands Examples”.

» For synchronous motor (permanent magnetic

motor) (SM (PMM))

Item Parameter
Sync. Motor constant R, 1st-motor [Hd110]
Sync. Motor constant Ld, 1st-motor [Hd112]
Sync. Motor constant Lq, 1st-motor [Hd114]
Sync. Motor constant Ke, 1st-motor [Hd116]
Sync. Motor constant J, 1st-motor [Hd118]
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10.4 Let’'s Configure Settings for Test

Runs!

m How to Perform Test Runs Using the
Operator Keypad VOP

Q

» Want to perform a test run using operator keypad
VOP.

O

* From the initial screen displayed at power-on,
move to “H03” with the LEFT/RIGHT (<IP>) keys.

» For procedure of changing parameters, see "9.3
Let's Set Up the Parameters!”.

Test Run

A

» To perform a test run only via operator keypad
VOP, set the following parameters from the initial
value, or check the following parameters.

@ [AA101] Main speed input source selection, 1st-

motor

@ [FA-01] Main speed reference setting or monitor

@ [AA111] RUN command input source selection,

1st-motor

@ [bC110] Electronic thermal level setting, 1st-motor

Display description

Setting item

Output Frequency

AA101
4 Main Speed source_/M1

07: Keypad

oFW 0.00Hz

(D Setting of the [AA101] Main speed input source
selection, 1st-motor.
Set the frequency reference source to “07: keypad”.

(m1)  Ho3

oFW 60.00Hz

@ Checking of the [FA-01] Main speed reference setting
or monitor.
When the “Main speed input source selection” is set
to “07: Keypadp”, “Main Speed-M(Keypad)” will be
shown.
When the setting of the screen bottom center is the
frequency reference (initial setting), the (D setting is
displayed there.
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Test Run

Setting item

Note

®

Output Frequency

AA111

4RUN-cmd. Source_M1

02: RUN key (Keypad)

Menu oFW 60.00Hz

@ Setting of the [AA111] RUN command input
source selection.
When the RUN command input source selection
is set to “02: RUN key (Keypad)”, “oFW” will be
shown on operator keypad at the bottom in the
area for displaying function of RUN key.

2 When the direction is set to reverse rotation, “oRV”
will be shown.

Output Frequency

bC110

4E-Thm. Level M1

Menu  oFW 60.00Hz

250 A
[0.0-75.0]

@ Setting of the [bC110] Electronic thermal level
setting.
Set the level so that it does not exceed the rated
current of motor.

Note that the motor may be burned if the

electronic thermal level is not appropriately set.
2% The electronic thermal function for protecting the

inverter operates separately. There are not

user setting parameters for this function.

For details, refer to "12.7.1 Electronic Thermal

Settings of Motor".
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m Operates the Inverter with [FW]
Terminal and [Ai1] Analog Frequency

Q A
+ | want to perform a Test Run, using a volume of + To perform a test run using analogue input Ai1, set
variable resistor. the following parameters from the initial value, or
+ | want to run with 10 VDC voltage analog input. check the following parameters.
D [AA101] Main speed input source selection, 1st-
motor
@ [FA-01] Main speed reference setting or monitor
» From the initial screen displayed at power-on, @ [AA111] RUN command input source selection,
move to “HO3” with the LEFT/RIGHT arrow (<IP>) 1st-motor
keys. @ [bC110] Electronic thermal level setting, 1st-motor

 For procedure of changing parameters, see "9.3
Let's Set Up the Parameters!”.

Display description Setting item

Output Frequency

D Setting of the [AA101] Main speed input source

AA_1 01 selection,1st-motor.
45D EIEERE EEIEE L Set the frequency reference source to
01: Term.[Ai1] “01:Term.[Ai1].
Menu  oFW 0.00Hz Option
@
Output Frequency @ Checking of the [FA-01] Main speed reference
setting or monitor.
When the frequency reference source is set to
- P : “01:Term.[Ai1] ", “Set speed-M (Ai1)” will be
Set Speed-M (Ai1) shown.
60.00 Hz If a frequency reference is set in this state, the

value will be shown at the bottom command
monitor area.

Menu  oFW 60.00Hz Ry

f » To connect a cable between Ai1 and L, or « A damage may be caused by inputting )
0 between Ai2 and L, make sure to check a wrong voltage or current for reasons
Do that a desired input (voltage or current) is Failure such as wrong selection of switches,
provided to the corresponding positions input beyond the specification range
of DIP switch SW1 and SW2. ® (P24 terminal of 24 VDC is used
instead of H terminal of 10 VDC), and
Prohibited \wwrong wiring (voltage/current being
input reversely because the wire is
connected in the wrong way; H and L
are short-circuited during analog input
using the H terminal; and so on).
. S
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Setting item

Note

®

Output Frequency

AA111
Run-com. Source_M1

00:Term.[FWJ/[RV]

60.00Hz

@ Setting of the [AA111] RUN command input

source selection,1st-motor

When the RUN command source is set to
“00:Term.[FW]/[RVY’, the display “oFW”
disappears from the bottom of screen on the
operator keypad.

Forward / Reverse rotation can be set at
[FW]/[RV] terminal.

(m1)  HoO3

Output Frequency
0.00 Hz

bC110
First electronic thermal level

250 A
[0.0-75.0]

Option

60.00Hz

@

Setting of the [bC110] Electronic thermal level
setting,1st-motor.

Set the level so that it does not exceed the rated
current of motor.

A Note that the motor may be burned if the

electronic thermal level is not appropriately set.

2 The electronic thermal function for protecting the

inverter operates separately. There are not user
setting parameters for this function.

For details, refer to "12.7.1 Electronic Thermal
Settings of Motor".

m Supplement for Test Runs

O

» Check the setting of the motor capacity, the
number of motor poles, frequency, voltage, and
current in order to conduct motor control.

¢ [M: Induction motor

General . .
motor items Code Setting range (unit)
0.01 to 160.00 (kW)
. P1-550L/P1-1320H or under
Capacity | [Hb102] | {090 0] (kW) )
(P1-1600H or over)
Number of | 1411631 | 0 to 23 (02 to 48 poles)
motor poles
Fauenoy | IHB104] [ 10.00 to 590.00 (Hz)
qUeNcY  ™Hb105] | 10.00 to 590.00 (Hz)
Voltage [Hb106] | 1 to 1000 (V)
Current | [Hb108] | 0.01 to 10000.00 (A)

+ SM (PMM): Synchronous (permanent magnet)
motor

General . .
motor items Code Setting range (unit)
0.01 to 160.00 (kW)
. P1-550L/P1-1320H or under
Capacity | [Hd102] 5).01 to 500.00 (kW) )
(P1-1600H or over)
Number of | 1141031 | 0 to 23 (02 to 48 poles)
motor poles
Froquency | 1Hd104] [10.00 to 590.00 (Hz)
quency  I7113105] [10.00 to 590.00 (Hz)
Voltage [Hd106] | 1 to 1000 (V)
Current [Hd108] | 0.01 to 10000.00 (A)
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See "12.3 Basic Setting of Motor” for details.

In the initial state, the motor is in the V/f control
mode, in which voltage is output proportional to the

frequency for induction motor control.

For control modes, see “12.9 Select the

Appropriate Control Mode for the Motor and Load".




Chapter 10 Test Run

10.5 Checking in the Simulation Mode

. O

* | want to check terminal functions without the * The motor cannot be driven in the simulation mode.
inverter output to the motor. » To check the actual motor behavior, set the [PA-20]

» | want to check simulative operation of the inverter
by giving a RUN command without output to the
motor.

A

+ If the [PA-20] Simulation mode enable is set to 01
and the power supply is turned on again, the inverter
enters the simulation mode and does not output to

to “00: Disable” and then turn on the power supply
again.

Because the simulation mode is for simulating
terminals’ behaviors, the function activated by a
motor control operation does not work.

In the simulation mode, if an error not implemented
is entered to [PA-21] , the error will not be occured.
In the simulation mode, if a major failure is entered
to [PA-21], the power supply needs to be turned on
again. (Major failure: E008, EO010, EO011, EO14,

the motor.

* To cancel the simulation mode, set [PA-20] to 00
and then turn on the power again.

* Because the inverter behaves just like a normal
operation except that it cannot output to the motor,
you can check terminals and communication
operations.

« It will be possible to change the internal data on a
real-time basis by assigning a parameter or analog
input to the internal data.

+ Simulation mode can be operated with ROTO control
power supply input or 24 VDC power supply input.

+ Ifthe error code is set to the Error code selection for
alarm test [PA-21] during the simulation mode, the
trip is occurred as soon as the setting is made. To
cancel a trip, reset the inverter (turn ON the [RS]
terminal or press RESET key) as usual. When the
inverter is reset, [PA-21] automatically returns to
"000".

E019, E020)

B BCanceling the simulation mode
Entering the simulation mode 1

" Setthe [PA-20] Simulation mode enable to 00.

—

" Setthe [PA20] Simulation mode enable to 01. . )
— Turn off the power supply, and turn it on again.

Turn off the power supply, and turn it on again. . . .
— The simulation mode is canceled.

1IN

The simulation mode becomes active.

Indicated during the simulation mode. }

[0.00-60.00]

Option
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(Example: usage 1)

Checking the behavior while the alarm [AL] is on.

* The operation was started.

* [PA-24] “Simulation mode: Optional output
selection for the DC bus voltage monitor” was set
to 01, and [PA-25] “Optional output value setting
for the DC bus voltage monitor” was set to the
maximum value.

OV Level

P-N Voltage

i [PA-25] setting

Output

frequency

[AL] Output

* An overvoltage error [E007] occurred and [AL] was
ON.

Test Run

(Example: usage 2)

Checking the signal output of overload prewarning

level [OL].

» The [CE106] “Overload warning level 1, 1st motor”
was set, and the operation was started.

* [PA-22] “Simulation mode: Optional output
selection for the output current monitor” was set to
02, and [Ai1] was increased and decreased.

Overload warning level
[CE106]

Output Current . \

[Ai1] input

7 ~

Qutput —

frequency

[OL] output

» [OL] was turned ON because the output current
exceeded the [CE106] Overload warning level.

BMParameter
Item Parameter Data Description
00 Disable
Simulation mode enable [PA-20]
01 Enable
Issues a set error. Errors
Error code selection for alarm test [PA-21] 000 to 255 number not implemented
are not occurred.
00 Disable
Simulation mode: 01 Parameter setting
Optional output selection for the output current monitor. {Eﬁ:gﬂ 02 Setting by Terminal [Ai1]
Optional output selection for the DC bus voltage monitor [PA-26] 03 Setting by Terminal [Ai2]
Optional output selection for the output voltage monitor [PA-28] 04 Setting by Terminal [Ai3]
Optional output selection for the output torque monitor [PA-30] 05 Setting by Terminal [Ai4]
Optional frequency matching start enable setting 06 Setting by Terminal [Ai5]
07 Setting by Terminal [Ai6]
. . 0.0t0 3.0
Optional output value setting for the output current Treats the set values as
mgnitor P ’ P [PA-23] | xInverter rated | ;0 output values.
current (A)
200V class:
0.0 to 450.0
Optional output value setting for the DC bus voltage [PA-25] (VDC) Treats the set values as
monitor 400V class: internal output values.
0.0 t0 900.0
(VDC)
200V class: 0.0
Optional output value setting for the output voltage [PA-27] to 300.0(V) Treats the set values as
monitor 400V class: 0.0 internal output values.
to 600.0(V)
Optional output value setting for the output torque -500.0 to 500.0 Treats the set values as
monitor. [PA-29] (%) internal output values.
Optional frequency matching start setting value. [PA-31] ?Hoz()) t0 590.00 H’[Z?:lznitspel}t\(/ﬂrueessés
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Chapter 11

Frequency References and RUN Commands Examples

Frequency References and

RUN Commands Examples

Contents
11.1 What This Chapter Explains .......cc.cccceeveenee. 11-1
11.2 How to Input Each Frequency References
and RUN Commands .......cccoeceeeieerieennieennnee. 11-1
11.2.1 Frequency on the Keypad...................... 11-2
11.2.2 RUN on the Keypad .........ccccvvvvveeninnenn. 11-2
11.2.3 Frequency with the multi-speed ............. 11-3

11.2.4 RUN with the FW/RV input terminal....... 11-3
11.2.5 Frequency with External Analog Input....11-4

11.2.6 RUN with the 3-Wire Method ................. 11-4
11.2.7 Adjusting Analog Inputs (Ai1/Ai2)........... 11-5
11.2.8 Adjusting Analog Outputs
(AOT/AO2/FM) .. 11-5
11.2.9 Adjusting Analog Input (Ai3) ..........cceeeee.. 11-6
11.2.10 Prevention of Malfunction of Input
TerminalS.....cccooeviiii e, 11-6
11.2.11 Stabilization of Output Terminals.......... 11-6
Symbol Meanings
Q General and

troubleshooting questions

A Key points for a solution

Notes

Confirmation of procedures

11.1 What This Chapter Explains

This chapter provides examples of settings by
connection at a frequency reference source and RUN
command source. In respective settings, an RUN
command and frequency reference are to be set
separately; hence it is possible to set according to
working environments by combining each command.
Make sure to carefully read “Chapter 1 Safety
Instructions/Risks” for safety work.

11.2 How to Input Each Frequenc
References and RUN Commands

A

+ In this chapter, frequency references and RUN
commands are explained separately. Both
frequency references and RUN commands can be
combined with other examples.

O

» The inverter does not output until both a frequency
reference (e.g. 60Hz) and a RUN command (e.g.
input terminal [FW]) are entered.
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HRUN command 1
m RUN on the Keypad

* On the parameter setting screen, select 02 for
[AA111].

BMFrequency reference 1
Frequency on the Keypad

» On the parameter setting screen, select [AA101] =
07 frequency reference.

* Frequency reference can be changed ether [FA-
01] or [Ab110] ( When there is no factor for
changing the frequency reference source such as
multi-speed terminal or etc.).

(Example) For [FA-01]

46.49 Hz
[0.00-60.00]

[ RUN key (to run) ] [ STOP key (to stop) ]

J

B RUN and STOP command
You can run and stop the inverter by pressing RUN
key and STOP key on the operator keypad.

oFW  46.49Hz

BParameter
Parameter Setting function Set value
[AA111] Keypad’s RUN-key 02

B Frequency reference

* Frequency reference can be changed by using
UP/DOWN keys to set the “Main speed reference
setting or monitor” [FA-01] to a desired setting.

B Parameter
Parameter Setting function Set value
[AA101] Parameter Setting 07
[FA-01] %) Main §peed refer.ence 0.00Hz
setting or monitor
[Ab110] *) Multi-speed 0 setting 0.00Hz

*) If [AA101] is set to 07, a change made to either
[FA-01] or [Ab110] parameter will be reflected to
the both parameter. [FA-01] changes the set value
of the currently selected frequency reference ([FA-
01] is an alias for the frequency setting
parameters). If [FA-01] cannot be changed or the
change is not reflected, the command source is not
the operator keypad due to the terminal function
(analog input) or the [AA101] setting.

The frequency reference value must be set to a
value other than 0.00.
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MFrequency reference 2
Frequency with the multi-speed

+ If the multi-speed functions of the input terminal
function are not turned ON, the frequency
reference source depends on the [AA101] setting.

* When Multi-speed 0 is used, set 07 to the [AA101].

Input terminals

Frequency References and RUN Commands Examples

COM

[RV]

8 7 6 | s
[cF21|cF1|[2cH]

J

COM

L

B Frequency reference
« Switch the frequency references by ON/OFF inputs
of the multi-speed terminals [CF1] and [CF2].

M Parameter
Parameter Setting function Set value
[AA101] Parameter Setting 07
. Main speed reference settin
[FA-01] *1) P il 91 0.00Hz
. Multi-speed 0 setting
[AD1101™1) | 1cF1) oFF /[cF210FF) | ©-00HZ
. Multi-speed 1 setting
[AD-11172) | [CF1] ON/ [CF2] OFF ) 0.00Hz
* Multi-speed 2 setting
[Ab-12172) | 1CF1) OFF / [CF2] ON ) 0.00Hz
. Multi-speed 3 setting
[Ab-13]"2) | [CF1] ON/[CF2] ON ) 0.00Hz
Input terminal [6] function.
[CA-06] (for [CF1]). 001
) Input terminal [7] function
[CA-07] (for [CF2]). 002

*1) If [AA101] is set to 07, a change made to either
[FA-01] or [Ab110] parameter will be reflected to
the both parameter. [FA-01] changes the set
value of the currently selected frequency
reference ([FA-01] is an alias for the frequency
setting parameters). If [FA-01] cannot be changed
or the change is not reflected, the frequency
reference source is not the operator keypad due
to the terminal function (analog input) or [AA101].

*2) Set the frequency references used at the multi-
stage speed reference.

BRUN command 2
RUN with the FW/RV input terminal

+ Select 00 [FW]/[RV] terminal for [AA111] on the
parameter setting screen.

Input terminals

[EXT]

9 8 7
[FW] COM [RV] |[CF2]

J

D

BRUN and STOP command
Starts and stops by ON / OFF input of either [FW]
terminal or [RV] terminal.

B Parameter
Parameter Setting function Set value
[AA111] [FW]/[RV] terminal 00
: Input terminal [9] function.
[CA-09] (for [FW]). 001
} Input terminal [8] function.
[CA-08] (for [RV]). 002
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BMFrequency reference 3

Frequency with External Analog Input

+ Select 01(Input Ai1 terminal) for [AA101] on the
parameter setting screen.
2 The switch Ai1(SW1) on the control circuit board
needs to be voltage.

Analog input

L | Ai3 | Ai2 | Ai1 H

J

—|_|_
Variable resistor for

frequency reference

(1kQ~2kQ)

Recommend 1kQ1W

B Frequency reference
» Changes the frequency reference by adjusting the
position of variable resistor.

B Parameter
Parameter Setting function Set value
[AA101] Terminal[Ail] 01

BFrequency reference input from Ai2 terminal

* The Ai2 terminal is current input (4 to 20 mA) in the
factory default condition, but can be switched to
voltage input by setting the Ai2 switch (SW2) on
the control board to the voltage side.
If you want to set the input voltage range to 0 to 10
VDC, change the parameter [Cb-15] from the initial
value of 20.0% to 0.0%.

* To perform frequency reference by Ai2 terminal
input, select [AA101] = 02 [Ai2] terminal input.

HMRUN command 3

RUN with the 3-Wire Method

Frequency References and RUN Commands Examples

* On the parameter setting screen, select 01 for
[AA111]. In this paragraph, the 3-wire function is
assigned to the input terminal below.

Input terminals

A | o9 gy | 7
ExT]| FR1 | €M | 1sTP | [STA]
W

| |

*) Terminal No. 7 [CA-07]=016, No. 8 [CA-08]=017,
No. 9 [CA-09]=018.

(Note: When 017[STP] terminal function is

assigned, it becomes B (NC) contact input.)

J

BRUN and STOP command
» The motor starts rotating when the 016 [STA] is
turned on while the 017 [STP] is on.
If the 017[STP] is turned off when the inverter is in
running, the motor decelerate and then stop.
To restart, turn on 017 [STP] and then turn on 016

[STA] again.
The direction of rotation is selected with the
018[F/R].
B Parameter
Parameter Setting function Set value
[AA111] 3-wire 01
Input terminal [9] function.
[CA-09] (for [FR]). 018
[CA-08] Input terpglrn[asl_l[éé)]]-functlon. 017
Input terminal [8] function.
[CA-07] (for [STAJ). 016
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B Adjustment of I/O terminals - Example 1
Adjusting Analog Inputs (Ai1/Ai2)

E.g.1) Adjust operation ( The frequency reference is set by [Ai1] )
* The frequency reference range corresponding to the analog
input can be set arbitrarily.

Frequency reference

100% / .7 While setting [Cb-07] = 00,
i the frequency reference
[Cb-04] L’ from 0% to [Cb-05] will be
7 set by [Cb-03].
L’ (When [Cb-07] = 01, the
7 frequency reference from
4 0% to [Cb-05] is OHz)
[Cb-03] i
e
(0VDC/ ’ Analog input (%)
0 mA) 0% [Cb-05] [Cb-061 100% (10 VDC/20 mA)
W Parameter
Parameter X
A A Details
When the analog input is [Cb-05] / [Cb-15],
[Cb-03] [Cb-13] sets the start frequency at the ratio that the
maximum frequency setting becomes
100%.
When the analog input is [Cb-06] / [Cb-16],
[Cb-04] [Cb-14] sets the end frequency at the ratio that the
maximum frequency setting becomes
100%.
Sets the start ratio (%) between analog
[Cb-05] | [Cb-15] | ;0\t 010 10 VDC /0 to 20 mA.
Sets the end ratio (%) between analog
[Cb-06] | [Cb-16] | ;000 10 VDC /0 'to 20 mA.
Sets whether the frequency reference from
[Cb-07] [Cb-17] | 0% to [Cb-05]/ [Cb-15] is set to 0% or [Cb-
03] / [Cb-13].

E.g.2) Fine setting ( The frequency reference is set by [Ai1] )

* If there is a deviation between the analog input and the
frequency reference in the above [Cb-03] to [Cb-06] adjustment,
fine adjustment is possible as follows.

At first, set [Cb-03]/[Cb-13] to [Cb-06]/[Cb-16] to default values,
and then adjust fine. Typically, adjust gain and bias setting within
a few percent.

Frequency reference

100(%) A (Cb-31]=110.0(%) __ Reference Line

\

10 VDC/20 mA
= 100(%)

Cb-30]=-10.0(%

B Parameter

Parameter
Ai2

Details
Ai1

Fine adjustment of the analog input 0 V /
0 mA point is performed by adding the
bias value to the frequency reference.
Sets the ratio (%) with the Maximum
frequency as 100%.

[Cb-30] | [Cb-32]

As shown above figure, fine adjustment
is performed by multiplying the slope of
the reference line by the gain. Sets the
ratio (%) based on the ( Maximum
frequency / analog input (10V / 20mA)) =
100%.

[Cb-31] | [Cb-33]

*) The voltage/current input is switched by the slide switch on the
board.
*) For the adjustment of Ai2, read the above parameter Ai1 as Ai2.

Frequency References and RUN Commands Examples

B Adjustment of 1/0 terminals - Example 2
Adjusting Analog Outputs

(Ao1/A02/FM)

E.g.) Adjust operation ( [Ao1] outputs the output frequency )
+ Adjust the actual analog output by adding the bias [Cd-23]
to the analog output when the output data is 0%.

Analog (10 V/20 mA)
or Pulse (%) output
A

licd-241=200.0(%) | [icd-24]=100.0(%)|

Output full scale

( For output
frequency, the
maximum
frequency is
100% )

[Cd-23]=-50.0(%)

* Then, adjust the slope by multiplying the gain [Cd-24] to
the reference line that (Analog output (10 VDC/20 mA) /
output data full scale) is 100%, adjust the analog output
when the output data is 100%.

B Parameter

Parameter
Ao1 Ao2

Details

The actual analog output is adjusted by
adding a bias to the analog output when
the output data is 0%. Sets the ratio (%)
based on analog output (10V / 20mA) =
100%.

[Cd-23] | [Cd-33]

The {analog output (10V / 20mA) / output
data full scale} = 100% is used as the
reference line, and the actual analog
output is adjusted by multiplying the
slope by a gain.

[Cd-24] | [Cd-34]

The output form of the FM terminal can select PWM
output or digital frequency output by [Cd-01].

At PWM output, the pulse duty is calculated by t/T (%) (T
= 6.4 ms constant ), and t/T (%) = 100% at full scale of
output data. At digital frequency output, t/T (%) is fixed at
50%, and the output pulse frequency at full scale output
data is set by [Cd-02].

B Parameter
Parameter .
= Details

Adjusts the actual pulse output by adding a bias
to the pulse output when the output data is 0%.

[Cd-13] For PWM output, sets the ratio (%) based on the
output duty (/T) (%) = 100%. For digital
frequency output, sets the ratio based on the
setting frequency of [Cd-02] = 100%.
{Pulse output (%) /Output data full scale =

[Cd-14] 100%]} is used as the reference line, and the
actual pulse output is adjusted by multiplying the
slope by a gain.

*) Analog output terminals Ao1/Ao2 can be switched to voltage or
current output with the slide Switch on the control circuit terminal.
Factory setting is Ao1=voltage output and Ao2=current output.

*) Adjustment for analog output Ao1 /Ao2 / FM are set with [Cd-01] to
[Cd-35]. See section 12.25.4 to 12.25.6 of this Guide for details.
(Note: In Ver2.02 or later, the initial value of Ao2 is 4 to 20 mA
current output, and the [Cd-34] setting value has been changed
from 100% to 80%. When using the analog output, be sure to
check the related parameters and the slide switch on the board.
And also, refer to the supplementary explanation at the end of
guide. )
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B Adjustment of 1/O terminals - Example 3
Adjusting Analog Input (Ai3)
E.g.) Adjust operation ( The frequency reference is set by
[Ai3])
» The frequency reference range corresponding to the
analog input can be set arbitrarily.

B Adjustment of I/O terminals - Example 4
Prevention of Malfunction of Input

Terminals
» Set a response time for input terminal to prevent from a
malfunction due to noise or/and chatter.

ON !

frequency reference. "™ . Actual input ||l—-——|: Il |
L, signal OFF ! ]
4 1 1 ON 1 1
. Internal input QFf 1 !
coy O /,' signal after : = : =
. . 1
100%  [Cb-25] / Analog input this function [CA-41 [CA-41]
’ [Cb-26] 100% (Ai3)
oL (cb23] (+10v)
) B Parameter
P ) Input Response Input Response
e Reverse rotation terminal time terminal time
-100% frequency reference
=P ¢ 1 [CA-41] 7 [CA-47]
Paf;?anef r 2 [CA-42] 8 [CA-48]
- Details 3 [CA-43] 9 [CA-49]
= Sets the start f hen the analog input 2 [CA-44] A [CA-50]
ets the start frequency when the analog input is _ N
[Cb-23] [Cb-25]. Sets the ratio (%) with the maximum > [CA-45] B [CA-51]
frequency as 100%. 6 [CA-46]

Sets the end frequency when the analog input is
[Cb-24] [Cb-26]. Sets the ratio (%) with the maximum
frequency as 100%.

Sets the start voltage between the analog input
[Cb-25] -10 and 10 VDC in the ratio (%) corresponding to
-100 to 100%.

Sets the end voltage between the analog input
[Cb-26] -10 and 10 VDC in the ratio (%) corresponding to

B Adjustment of I/O terminals - Example 5
Stabilization of Output Terminals

+ Set the delay time to stabilize an output terminal from a
sensitive reaction of internal functions.

-100 to 100%. vl ON ! !
Internal output " '
signal QFF : '
E.g.2) Fine setting ( The frequency reference is set by i 1 ON .
(Ai8]) L , Actual output OFF i
« If there is a deviation between the analog input and the signal after . L
frequency reference in the above [Cb-23] to [Cb-26] this function <> <
adjustment, fine adjustment is possible as follows. [CC-20] [CC-21]
At first, set [Cb-23] to [Cb-26] to default values, and then
adjust fine. Typically, adjust gain and bias setting within a mParameter
few percent. Suteut
utpu On-delay time Off-delay time
Forward rotation 1009 Change the Slope angle terminal
frequency reference 4 11 [CC_20] [CC_21]
e TN TS, ! H Reference Line
: ! : 12 [CC-22] [CC-23]
S SO Y A = (cb-351=100.0(%) 13 [CC-24] [CC-29]
; ' -z7 ; 14 [CC-26] [CC-27]
S Y P S == 15 [CC28] [CC29]
" 700% L7 0% | - T00% =~ Analog input(%) 16A-16C [CC-30] [CC-31]
LT oG ‘ 1| (10v=100%) AL1-ALO/
el el . 5 AL2-ALO [CC-32] [CC-33]
T ! // -50% ! | Thisrange is
E Lyl ‘< i [ reverse rotation
S N ey !
Reverse rotation -100%Y

frequency reference

mParameter

Parameter
Ai3

Details

Fine adjustment of the analog input 0 V point is
performed by adding the bias value to the
[Cb-34] frequency reference. Sets the ratio (%) with the
Maximum frequency as 100%. If the frequency
reference is negative, the rotation is reverse.
As shown above figure, fine adjustment is
performed by multiplying the slope of the
[Cb-35] reference line by the gain. Sets the ratio (%)
based on the ( Maximum frequency / analog
input (10V) ) = 100%.
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Chapter 12 Inverter Functions

12.1 What This Chapter Explains

Inverter Functions

This chapter describes various functions of the
inverter. Select a function that you want to use and
configure it.

Make sure to carefully read “Chapter 1 Safety
Instructions/Risks” for safety work.

Symbol Meanings
Q General and troubleshooting
questions
A Key points for a solution

-
c * Wrong parameter setting could cause

unexpected operation and result in a
Caution  dangerous situation.

» Check and carefully read “Chapter 1
0 Safety Instructions/Risks” again before
Do setting parameters. Carefully read a note
for each parameter.

Notes

Confirmation of procedures
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B Search a function to use.

A

» Show the content of this chapter.

Chapter Item Page Chapter Item Page
12.2 Basic Settings of Inverter 12-2-1 12.15 Each Stop Mode Settings 12-15-1
12.3 Basic Settings of Motor 12-3-1 12.16 Usmg.System Protection 12-16-1
12.4 Selection of Frequency 12-4-1 Functions
Reference s 12.17 How to Use the Functions 12-17-1
12.5 Selection of RUN Command 12-5-1 Interlock to the System
12.6 Limits to Frequency Reference 12.18 Controlling the Cooling Fan 12-18-1
. 12-6-1 of the Inverter
and RUN Command :
12.7 Temperature Protection of 12.19 How to Output Warning 12-19-1
Motor 12-7-1 Signals
12.8 Using Functions of 12.20 How to Output Running 12-20-1
Accelerating or Decelerating 12-8-1 Status Related Signals
Motor Speed 12.21 How to Output the Output 12-21-1
12.9 Select the Appropriate Control | ., ¢ Frequency Specific
Mode for the Motor and Load Condition Signals
Suitable for the System Using 12-10-1 Disconnection or
PID Control Out-of-Range
Suitable for the Load 12-11-1 Operation of Two Output
12.12 Adjustments for Motor Signals
Electromagnetic Sound Noise, 12-12-1 12.24 Functions with Input Terminal | 12-24-1
Electrical Noise, Heat Generation e Signal
of Inverter 12.25 Functions with Output 12-25-1
12.13 Functions to Prevent Trips or 12-13-1 Terminal Signal
Restart on Trips
12.14 Each Start Mode Settings 12-14-1
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12.2 Basic Settings of Inverter

Change Duty Rating of Inverter

Q

| want to change the duty rating mode to the one
checked in selecting the mode.

« | want to lower the capacity of the inverter against
the motor since the duty of the fan or pump is
small.

* | want to use the inverter for a lift or others with a
heavy duty.

A

» The duty rating mode of the inverter can be
chosen from Normal Duty (ND), Low Duty (LD),

and Very Low Duty (VLD). See “Difference in duty

rating modes” in the following.

» The rated current, excess duty endurance, and
rated temperature of the inverter could change
depending on the duty rating mode.

» A change of the inverter duty rating mode is
reflected immediately after the [Ub-03] Load type
selection is changed.

B Parameters

Inverter Functions

G

When [Ub-03] is changed, the parameter set for
the electric current is automatically adjusted at the
ratio of the changed rated current and the set
value is changed accordingly.

If the current setting is changed by using the
overload restriction function, the DC braking
function, the electronic thermal function, the

overload notice advance signals, Low current
detection levels or etc., check again the current

setting parameters.

* When VLD is selected and the control mode is
selected out of the VLD specification range with

the [AA121] Control mode selection, the control

mode is automatically set to the V/f control.
Another check is necessary when the control type

setting is changed.

Item Parameters Data Description
00 VLD (Very Low Duty)
selecton | 1Up:03] 01 LD (Low Duty)
02 ND (Normal Duty)

B Difference in duty rating modes

characteristics

50 °C (with derating)

45°C (with derating)

Duty rating ND (Normal Duty) LD (Low Duty) VLD (Very Low Duty)
Overload . . .
current rating 150% (1 min.) / 200% (3 sec.) 120% (1 min.) / 150% (3 sec.) 110% (1 min.) / 120% (3 sec.)
Temperature

40°C (with derating)

Corresponding

Induction motor IM

control type * V/f control
*) « VI/f control with encoder

 Sensorless vector control
(SLV)

* 0 Hz-range SLV control
(IM-0Hz-SLV)

* Vector control with encoder
(CLV)

Synchronous motor SM
* Sensorless vector control
('* Synchronous start type SLV
 IVMS start type SLV )

Induction motor IM
 V/f control
 V/f control with encoder
» Sensorless vector control
(SLV)

Synchronous motor SM
 Sensorless vector control

(* Synchronous start type SLV ,
* IVMS start type SLV )

Induction motor IM
 V/f control
« V/f control with encoder
» Sensorless vector control
(SLV)

Synchronous motor SM
* Sensorless vector control
( » Synchronous start type SLV )

Major
applications

Lifts, cranes, etc.

Conveiors, transportation machines, etc.

Fans, iumis

*) VIf control with sensor and vector control with
sensor require encoder feedback to the P1-FB
option or the input terminals [A] and [B].
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i

* The inverter rating is changed.

1 Press right ( > ) key on the display screen.

stop =

Output frequency

Ho1

0.00 Hz

p Output Current

00A”

Input Terminal
LLLLLLLLLLL
v

oFW 0.00 Hz e

Menu

2 Press SEL (o) key twice on the
parameter setting display screen and
the parameter area begins blinking.

Output frequency

< FA-01
Set Speed-M(Keypad)
0.00 Hz
[0.00-60.00]

Menu oFW (.00 Hz Option

Output frequency

FA-01
Set Speed-M(Keypad)
0.00 Hz
[0.00-60.00]

Output frequency

0.00 Hz

FA-01
Set Speed-M (Keypad)

0.00 Hz
[0.00-60.00]

3 Use up, down, right, and left
keys to choose a parameter
and SEL(o) key to set it.

Output frequency

[(m1]

0.00 Hz

Ub-03
Load type selection

02: Normal Duty

Back ©oFW (.00 Hz

4 Use up and down keys to choose a
mode and F2(2) key to set it.

Ub-03
Load type selection

0 V-Low Duty
1 Low Duty
2 Normal Duty

Back OoFW (.00 Hz

Ub-03

Load type selection
0 V-Low Duty

1 Low Duty

2 Normal Duty

* The change operation is
performed and the data is stored.

Inverter Functions

5 Check the content on the previous

screen.
If the content is changed, the
change is supposed to be stored in
the storage element and the mode
is switched.

Output frequency

(m1]

HO03

0.00 Hz

Ub-03
Load type selection

00: V-Low duty

oFW  0.00

Menu

12-2-2



Chapter 12

Initialization of Inverter

Q

| want to initialize the setting.

| want to return to the factory setting.

| want to initialize the setting except the input /
output terminal functions setting.

| want to initialize the setting except the
communication setting.

| want to clear the trip history only.

A

* When the Initialize mode selection [Ub-01] is
chosen and then the Enable initialization [Ub-05] is
set to 01, the designated data can be initialized to
the factory setting.

Only the trip history can be cleared without
initialization of the stored parameter values.

O

Inverter Functions

» Load type selection [Ub-03] is not initialized.

« The initialization sets the parameters to initial
values. If the data before the initialization are
necessary, read the data using the Read/Write
function (Read) on the operator keypad VOP or
use PC software ProDriveNext to save the data on

a PC.

« Initial values to be stored after the initialization can
be changed by changing the Initialize data
selection [Ub-02]. For details of the modes, refer to
“Appendix List of Parameters” in this Guide.

M Parameters

Name Code Data Description
00 The initialization is disabled.
01 The trip history and retry history are cleared.
02 All the parameters are all initialized.
03 The trip history, retry history, and all parameters are initialized.
Initialize mode 04 The trip hi§tc'>ry,'retry history, all parameters, and program data for
selection [Ub-01] EzSQ are initialized.
05 Parameters except I/O terminal functions are initialized.
06 Parameters except communication function are initialized.
07 Parameters except I/O terminal functions and communication
function are initialized.
08 Only the program data for EzSQ are initialized.
00 Mode 0
Initialize data 01 Mode 1
selection [Ub-02] 02 Mode 2
03 Mode 3
s 00 Function disabled
Enable initialization [Ub-05] 01 Execule initialization

H Content of [Ub-01] Initialize mode selection

Item Parameter range Description
[CA-01] to [CA-11] Input terminal Item Parameter range Description
function i
27 (NOING) Classification of | [CF-01]to [CF-0g] | Setting of RS485
ication -
[CA-21] to [CA-31] contact communica Setting of EZCOM
selection functions [CF-20] to [CF-38] | - imunication

[CA-41] to [CA-51]

Input terminal
response time

[Cb-40]

Thermistor type
selection

Classification
of I/0O terminal
functions

[CC-01] to [CC-07]

Qutput terminal
function

[CC-11] to [CC-17]

a/b (NO/NC)
contact
selection

[CC-20] to [CC-33]

Output terminal
on/off-delay
time

[CC-40] to [CC-60]

Logical
operation
function
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H Table of initialization targets
[Ub-01] Initialize mode selection:
Initialization targets are indicated by H.

(1) ) (3) (4) (5)
[Ub-01] Trip and Retry Setting of /O Communication Other than parameters EzSQ
history data terminal function (2) and (3)
00
01 |
02 | | |
03 | | ] [
04 | | | | ]
05 | [
06 | |
07 |
08 ]
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o

« Example of initialization of the trip history, all the
parameters, and the program data for EzSQ

1 Press right (») key on the display screen.

stop =

Output frequency

Ho1

0.00 Hz
Output Current
< 00 A"
Input Terminal
LLLLLLLLLLL
v
oFW (.00 Hz

Menu Option

2 Press SEL(0) key twice on the
parameter setting display screen and
the parameter area begins blinking.

Output frequency

FA-01
4 set Speed-M(keypad)

0.00 Hz
[0.00-60.00]

Output frequency
0.00 Hz
FA-01
< Set Speed-M (Keypad ) >

0.00 Hz
[0.00-60.00]

Output frequency
0.00 Hz

FA-01
Set Speed-M (Keypad )

0.00 Hz
[0.00-60.00]

3 Use up, down, right, and left keys
to choose a parameter and
SEL(0) key to set it.

Output frequency

Ub-01
Initialize Mode sel

00: Disabled

Back oFW 0.00 Hz

4 Use up and down keys to choose

a mode and F2(2) key to set it.

Ub-01

Initialization Mode sel
0 Disable

1 TRIP

2 DATA

3 TRIP&DATA

Save

Back OFW (.00 Hz

Ub-01
Initialize Mode sel

1 TRIP
42 DATA
3 TRIP&DATA
4 TRIP&DATA&EzSQ

12-2-5

Inverter Functions

5 Check the content on the previous screen.
The initialization is not done yet.

Output frequency

(m1]

Ub-01
Initialize Mode sel

04:.TRIP&DATA&EzSQ

6 Next, use up, down, right, and left keys to
choose [Ub-05] and SEL(0) key to set it.

Output frequency

Ub-05

Initialize Enable

00:Disabled

oFW 0.00 Hz

7 Choose “1 Initialize” and press F2(2) key
and initialization begins.

Back

Ub-05
Initialize Enable

0 Disabled
1 Initialize

Back oFW (.00 Hz

Ub-05
Initialize Enable

0 Disabled
1 Initialize

8 Initialization is on-going.

9 When the initialization is completed,

“Initialization is complete!”
is displayed.
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12.3 Basic Settings of Motor

Parameter Settings of Motor Rating

Inverter Functions

Data
Q A
+ | want to make appropriate settings for the motor. » Basic parameters to control and protect the motor
+ | want to stabilize the motor drive. are set.

H About induction motor (IM)

» The following basic parameters need to be set for

any control type.

» The motor operation could be stabilized if the motor
items are set to the inverter.

* The induction motor (IM) and synchronous motor
(SM) / permanent magnet motor (PMM) are set

separately.

1st-motor

Name Code Data range (unit) Description
0.01 to 160.00 (kW)
?:t)fnmcc.)tlgﬂrotor capacity setting, [Hb102] E)P()115tg051_(;|(3)10(](?|’<%/(\)/|)-| or under ) Sets the motor capacity.
(P1-1600H or over )
Async. Motor number of poles [Hb103] | 0 to 23 (02 to 48 poles) Sets the number of motor poles.
setting, 1st-motor
Async. Motor base frequency [Hb104] | 10.00 to [Hb105] (Hz) Sets the base frequency of motor.
setting, 1st-motor
Async. Motor maximum frequency | 1051 | [Hb104] to 590.00 (Hz) Sets the max. frequency of motor.
setting, 1st-motor
?sync. Motor rated voltage, [Hb106] | 1 to 1000 (V) Sets the rated voltage of motor.
st-motor
Async. Motor rated current, [Hb108] | 0.01 to 10000.00 (A) Sets the rated current of motor.

B About synchronous motor (SM) / permanent

magnetic motor (PMM)

Name Code Data range (unit) Description
0.01 to 160.00 (kW)
Sync. Motor capacity setting, (P1-550L/P1-1320H or smaller) .
1st-motor [Hd102] 0.01 to 500.00 (kW) Sets the motor capacity.
(P1-1600H or larger )
?gtTi%'ng;?_rr::trgrber of poles [Hd103] | Oto 23 (02 to 48 poles) Sets the number of poles.
?gtrtli%ng;(t)-rmBo?z? frequency [Hd104] | 10.00 to [Hd105] (Hz) Sets the base frequency of motor.
Sgtr':i%ng;(t)-rmN(lj?c))(rlmum frequency | 114105] | [Hd104] to 590.00 (Hz) Sets the max. frequency of motor.
f;/tr_lrtzol\tlloortor rated voltage, [Hd106] | 1 to 1000 (V) Sets the rated voltage of motor.
f;’tr_‘r% O“t"oortor rated current, [Hd108] | 0.01 to 10000.00 (A) Sets the rated current of motor.

12-3-1




Chapter 12

Inverter Functions

The motor could burn if the base frequency
A is set smaller than the motor frequency.
Caution - (Smaller than 50/60 Hz in case of standard
induction motor)

The motor could burn if the max.
frequency and rated voltage are set out

Caution - of the range specified in the motor
specifications.

For setting the max. frequency larger than
0 60 Hz, contact the motor manufacturer

about allowed max. frequency.
Do

After initialization, the motor protection
A function needs to be configured again.
caution  Otherwise, the motor could burn.

Burnout

B Capacity and number of poles
A

« The inverter reads out preset standard motor data
if the capacity and number of poles are changed.

» The motor disturbance could be suppressed and
the motor operation could be stabilized if the
capacity and number of poles are correctly set.

M Base frequency

A

+ Set the base frequency according to the motor
specifications.

0

» The induction motor should be regarded as a
special one if used at higher than 60 Hz. In this
case, the inverter capacity may need to be made
larger as the maximum capacity of the inverter
motor is incorrect.

B Max. frequency
A

+ Sets the max. frequency of motor to use.

B Rated voltage

A

» Set the rated voltage of motor according to the

motor specifications.

» Expected characteristics may not be obtained if the

motor rated voltage is set higher than receiving
voltage or inverter rated voltage.

» Set the rated voltage of motor in the following way

if the inverter is switched from SJ700/ L700.
( Note: A082 and A045 are parameters of
SJ700/L700)
[Hb106]=A082xA045/100

M Rated current

A

« Set the rated current of motor according to the

motor specifications. Inappropriate setting could
disturb the motor protection.

¢ The motor control could become unstable unless

the motor rated current is correctly set.

» Expected characteristics may not be obtained if the

motor rated current is set higher than the inverter
rated current. In some cases, the inverter
protection works first.
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B Automatic voltage regulation function (AVR B Relation between frequency and voltage under
function) general V/f control (IM)
A A
+ The inverter automatically operates the automatic * General V/f control characteristic is given in the
voltage regulation function (AVR function). This following with the base frequency and rated
function outputs voltage to the motor correctly even voltage being set.
with variation in the input voltage to the inverter. » Atthe frequency in the range from the base to max.
» Output of a voltage larger than the input voltage is frequency, the output voltage reaches a max. of the
not allowed even using this function. rated voltage of motor.
Output Input voltage
voltage Output
Mot /// voltage
otor ,___————-———-N\ -
Rated \\/ \/ Motor
voltage Rated
Output voltage by AVR voltage (Ex.)
function 200V
) Command
Time (s) Base Max. frequency (Hz)

frequency frequency

A B Control of general synchronous motor (SM/PMM)

» To use operation with conventional AVR function
being set OFF, make the setting in the

over-magnetization function selection [bA146]. » Basically the synchronous motor (SM/PMM) needs
+ [bA146]=02 for AVR OFF during deceleration. current calculation control and the motor
* [bA146]=01 for AVR OFF all time. parameters need to be set. The parameters in this
item and motor constants in the next item need to
be set.
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Motor Constant Settings

Q

* | want to stabilize the motor drive.

* | want to use a motor other than Hitachi’s.

* | want to use the vector control function.

| want to use the automatic torque boost function.

0J

* Note that the motor constants will be overwritten or
initialize if any of the following actions is taken. This

applies to

In case of IM:

- The motor capacity or number of motor poles is
changed.

- The auto-tuning is performed.

- The initialization is performed.

In case of SM (PMM):

- The motor capacity is changed.

- The auto-tuning is performed.

- The initialization is performed.

Please be advised to save the motor constants
using the Read/Write function on the operator
keypad VOP.

 For details of adjustment, see “12.9.1 Selection of
control mode”.

M IM motor constant parameters

Inverter Functions

A

The motor operation could be stabilized if the
following operations are made.

In particular, the motor constants need to be set
according to the motor specifications when the
automatic torque boost control, automatic torque
boost control with sensor, sensorless vector control,
0 Hz-range sensorless vector control, or vector
control with sensor is used.

The motor constants of Hitachi’s standard motor
are automatically set to the followings when the
motor capacity or number of motor poles is
changed.

Some of the motor constants in the followings are
automatically set to acquired constant data when
the auto-tuning function is used. For details, see the
next section.

The motor constants can be chosen from the motor
constant selection or manually changed or
adjusted.

Hitachi’'s IE3 motor constants are used as initial
values of the induction motor (IM) constants.

Name Code Data range (unit) Description
’i\:ty gcc;t'(\)"romr constant RL, 1 11h410] | 0.000001 to 1000.000000 (Q) Sets the primary resistance of IM.
fioyne. Motor constantR2. | 1Hp112] | 0.000001 to 1000.000000 (Q) Sets the secondary resistance of IM.
’f_iy ”mcc;t'(\)"rc’tor constantL, | 11b114] | 0.000001 to 1000.000000 (mH) | Sets the leakage inductance of IM.
’i\sync' Motor constant 10, | 11416 | 0.01 to 10000.00 (A) Sets the no-load current of IM.
st-motor
?Ssty rr;cc;t'(\)"romr constant J, [Hb118] | 0.00001 to 10000.00000 (kgm?) | Sets the moment of inertia of the system.

o

+ Set the motor constant 10 in the following way if the
inverter is replaced from SJ700.
[Hb116]=(50Hz/A003)xH023 (or HO33)

- When the base frequency is changed, the reference

value of the motor constant 10 changes and 10 is
considered that there is a change (the set value is
maintained).In this case, obtain the correct value by
auto tuning function.

Or, when using a Hitachi standard inducion
motor (IE3), by setting the [Hb103] pole number
selection to a different value (temporarily change 4
poles to 2 poles and then to set 4 poles again), the
motor constant values are initialized and the
[Hb116] motor constant 10 corresponding to the
changed base frequency is set.

12-3-4



Chapter 12

Bl SM/PMM motor constant parameters

Inverter Functions

1st-motor

Name Code Data range (unit) Description
fé’tr]rcﬁo'\t/'oortor constant R, [Hd110] | 0.000001 to 1000.000000 (Q) Sets the resistance of SM/PMM.
f;’tr_‘r‘;o'\t"oortor constant Ld, [Hd112] | 0.000001 to 1000.000000 (MH) | Sets the d-axis inductance of SM/PMM.
f;’tr_‘fﬁo'\t"o‘f‘” constant Lq, [Hd114] | 0.000001 to 1000.000000 (MH) | Sets the g-axis inductance of SM/PMM.
Sync. Motor constant Ke, Sets the calculated value of induced
1st-motor [Hd116] | 0.1 to 100000.0 (mVs/rad) voltage of SM/PMM.
Sync. Motor constant J, [Hd118] | 0.00001 to 10000.00000 (kgm?) Sets the moment of inertia of the system.

O

* The base (max.) frequency can be calculated from
the rated number of revolutions of the motor (min™)
and the number of poles in the following formula.

Base (max.) frequency (Hz) = rated number of revolutions (min-') x number of poles (pole) / 120

» The motor constant Ke is the peak value of the
phase inducted voltage (mV) per electrical angular

speed (rad/s).
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m Auto-Tuning of Motor

Q

| want to use a motor other than Hitachi’s.

| want to stabilize the motor drive.

| want to readjust because the motor environment
has changed.

| want to readjust because the wiring are changed
after TEST RUN.

| want to readjust because the motor and/or wiring
are replaced.

A

* The auto-tuning is a function that measures and
automatically sets the motor constants necessary
for the motor control that the Control mode selection
[AA121] is set to 03, 07 to 12 (Auto torque boost,
Sensorless vector control, Zero-Hz-range
sensorless vector control, Vector control).

* There are two types of auto-tuning functions below:

Offline auto-tuning which the auto-tuning
function finishes after a single measurement.
Online auto-tuning which the auto-tuning
function measures a change in the constants
due to motor temperature increase every time
the motor is started or stopped.

Use the offline auto-tuning to measure the motor

constants if you use a motor whose constants are

unknown.

The online auto-tuning can stabilize the motor

behavior by correcting the temperature increase of

the motor during operation.

B Parameters

Inverter Functions

~
* When 02 (Rotation) is chosen in the

Auto-tuning selection [HA-01], the motor
waming  automatically begins rotating when the
pmury - tuning starts.

Make sure of the followings.

- There is no problem even if the rotation

is about 80% of the base frequency.
- The motor does not move due to
Do external drive source, external force or
etc.
- The braking should be in the open state.)

- The torque is not high enough during the )
auto-tuning. Lift or other machine could
have unexpected slipping. Remove the
motor from the machine and perform
auto-tuning with motor alone. (In this case,
the moment of inertia is only for the motor.
In actual operation, set the moment of
inertia J by adding the load moment of

Do inertia converted to the motor axis.)

Warning
Injury

rotation (lift, ball screw, etc.), 01
Waming  (No-rotation) should be chosen in [HA-01]
Failre  since rotation higher than the allowed one
0 could occur causing a damage to the

: - For a machine with limited motor axis

machine.
Do

Name Code Data Description
00 Function disabled.
No-rotation auto-tuning is performed.
01 After this parameter is set, tuning is started by
inputting an RUN command.
P . i Rotation auto-tuning is performed.
Auto-tuning selection [HA-01] 02 After this parameter is set, tuning is started by
inputting an RUN command.
The tuning for the IVMS control type is performed.
03 After this parameter is set, tuning is started by
inputting an RUN command.
Auto-tuning RUN command 00 RUN key on the operator keypad. .
- [HA-02] Depending on the RUN command input source
source selection 01 \
selection [AA111].
00 Function disabled.
. e . i The online tuning is performed.
Online auto-tuning selection [HA-03] 01 The online tuning is automatically performed after
the deceleration stops in ordinary operations.

12-3-6



Chapter 12

O

The constants of Hitachi’s standard induction
motor (IE3 motor) are used as default in the
factory setting. If you use Hitachi’'s standard
induction motor, expected characteristics will be
achieved without offline auto-tuning in most
cases .

Smooth tuning could be done if the offline
auto-tuning is first performed for the factory-set
parameters.

If a synchronous motor SM (or permanent magnet
motor PMM) is used, perform the tuning after the
Control mode selection [AA121] is set to 11
(Synchronous start type sensorless vector
control(SM/PMM)) or 12 (IVMS start type
sensorless vector control (SM/PMM)). But if the
Load type selection [Ub-03] is selected LD/VLD,
the control mode selection [AA121] can be set 11
only.

If expected characteristics cannot be achieved,
adjust the parameters and motor constants.

Perform the offline auto-tuning before using the
online auto-tuning function.

B Parameter data overwritten in the offline

auto-tuning

Inverter Functions

The motor constants are for the single phase of
Y-connection.

The offline auto-tuning is performed only when the
operation (current can be output to the motor) is
possible.

Even if 02 (No-rotation) is selected in [HA-01], set
the no-load current value of the induction motor to
[Hb116] in advance. If no-load current is not known,
check the current during operation which state is
no load, V/f control and the rotation at the base
frequency by output current monitor [dA02]. And
then input it to the [Hb116] before the auto-tuning.

Even if 01 (No-rotation) is chosen for [HA-01], the
motor could rotate slightly.

The offline auto-tuning automatically overwrites
the parameters with acquired data. The online
auto-tuning does not overwrite the parameters
with the data as it corrects internal data.

Do not perform online auto-tuning for heavy
acceleration / deceleration operation with heavy
load such as inching operation by lift. The
over-current error etc. could occur.

Parameters to be overwritten

Selection of IM/SM

Non-revolving tuning [HA-01]=01

Revolving tuning [HA-01]=02

[Hb110] Async. Motor constant R1

Induction motor (IM) control [Hb110] Async. Motor constant R1 [Hb112] Async. Motor constant R2
[AA121]=00 to 10 [Hb112] Async. Motor constant R2 [Hb114] Async. Motor constant L
[Hb114] Async. Motor constant L [Hb116] Async. Motor constant 10
[Hb118] Async. Motor constant J

Control of synchronous motor
(permanent magnetic motor)
(SM (PMM))

[AA121]=11t0 12

[Hd110] Sync. Motor constant R
[Hd112] Sync. Motor constant Ld
[Hd114] Sync. Motor constant Lq

*The above table shows the case where [SET]

terminal is OFF or not selected. If [SET] terminal is
made ON and the secondary setting is used, the
parameters of [H*21*] ([Hb210], [Hd210], etc.) are
effective and overwritten according to the [AA221]
Control mode selection 2nd-motor.

M IVMS auto-tuning

If a high torque is necessary for start up, try to use
the Hitachi’s original IVMS control.

By setting the Auto-tuning selection [HA-01] to 03
and executing it, it can detect whether the target
motor can be driven by the IVMS control method,
but it is necessary to check the combination with
the motor in advance. Please contact our sales
office for details.
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The tuning with the IVMS control should be
performed on an motor single body with the control
type [AA121] set to 12 (SM/PMM: IVMS
activation).

In case of failure of the auto-tuning with the IVMS
control, data necessary for the IVMS control
cannot be obtained from the motor and the Control
mode selection [AA121] should be set to 11
(Synchronous start type sensorless vector
control(SM/PMM)) to drive the motor.
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BOfﬂine auto-tuning
1

[ Q) ¢ N

| S

5

Check the Control mode selection [AA121].

For the induction motor (IM), make sure that the
Control mode selection [AA121] is set to the one
for IM. For the synchronous motor (SM) or
permanent magnetic motor (PMM), make sure
that the control type [AA121] is set to the one for
PMM.

Set the Auto-tuning selection [HA-01].

In the auto-tuning selection [HA-01], 01:
No-rotation or 02: Rotation is set. The tuning
does not begin at this stage. Only “No-rotation”
can be chosen for synchronous motor (SM) /
permanent magnetic motor (PMM).

Input a RUN command for tuning.

Pressing RUN button on the operator keypad
starts the tuning. Pressing STOP button
interrupts the tuning, however tuning data are
not saved.

The inverter automatically operates.

Output of a preset pattern is given to the motor. If
the Auto-tuning selection [HA-01] is set to 01:
No-rotation, three patterns of non-rotating output
are performed.

If the Auto-tuning selection [HA-01] is set to 02:
Rotation, in addition to the above 3 patterns, the
acceleration / deceleration operation is repeated
twice. The output frequency rises up to 80% of
the base frequency.

After the above, non-rotating output is performed
again for final confirmation.

The tuning finished.

When the tuning End display appears, the tuning
finishes. Use STOP key to cancel the End
display.

Inverter Functions

BOnIine auto-tuning
1

— Perform the offline auto-tuning.

Since the online auto-tuning operates with the
set motor constants, perform the offline
l auto-tuning shown on the left in advance.

— The Online auto-tuning selection [HA-03] is set.

Set the Online auto-tuning selection [HA-03] to
l 01: Enabled.

3

"~ Check the online auto-tuning.

The online tuning operates for a maximum of 5
sec at the timing of deceleration stop during the
inverter running. Make sure that your system can
be started and stopped normally before starting
online tuning.

O

* In case of termination due to trip or erroneous
tuning, correct data cannot be acquired. See the
next page.

* The result of the online tuning is automatically
reflected in up to 5 sec after the stop. It is not
reflected if the operation is restarted during the
tuning.

* The online tuning is not performed if the servo-on
function 065[SON] or forcing function 066[FOC] is
working.

» In the factory setting, the offline auto-tuning can be
started by the RUN key on the operator keypad. It
can be changed to the RUN command input
source selection [AA111] by changing the
Auto-tuning RUN command source selection
[HA-02] to O1.

12-3-8



Chapter 12

B Tuning failure during auto-tuning.

Inverter Functions

Expected causes» Examples of measures
O

« The control tvpe is not suitable for the + Since the tuning method is determined by whether the
yp Control mode selection [AA121] is IM control or SM/PMM
motor. . .
control, set the type in accordance with the motor.
\ AN y.
/ N~ )
» The base frequency, motor rated voltage, | |¢ Since wrong basic parameters of the motor could cause over
or motor rated current is not suitable for current trip or etc., check the basic parameters and set them
the motor specifications. appropriately.
\. AN .
Y4 )
» Pressing the STOP key on the operator keypad interrupts
+ STOP key was pressed. the auto-tuning. Check the setting of the auto-tuning again
before starting the tuning.
Wy AN V.
N N\

External factors such as braking caused a
trip.

-
.
'

Factors that cause the trip need to be removed.

-

N
/
2\

The input terminal function worked.

-

/

The tuning could be disturbed if the input terminal function
works during the auto-tuning.

~N

S

N\
The motor capacity is too small compared | |+
to the applicable inverter model.

/A

If the tuning does not finish correctly, the motor constants
need to be set manually.

O

* In case of failure of the auto-tuning, the motor
constant data are not updated and the motor
works in the untuned state.
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(Memo)
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12.4 Selection of Frequency Reference

Type of Frequency Reference

A 0

+ The frequency reference selected in each function ~ * The operation of the inverter requires not only a
is enabled. frequency reference but also a RUN command.

+ For details, see the next and subsequent sections. ~ * To use the second setting switching [SET] of the

¢ The value of the enabled frequency reference is input terminal fUnCtion, replace 1 of the third dlglt of
shown in [FA-01]. If the frequency reference can be the parameter with 2. Ex.: [AA101]->[AA201]. If the
modified on the operator keypad, the modification is third digit is “-", the parameter is shared for the first
made by changing [FA-01] when, for example, and second settings.
[AA101]=07 is effective. ( [Ab110] is overwritten
when [FA-01] is changed.)

Jogging
Jogging frequency [AG-20] I |_ OOZI?I[JG]
selit-agtlijon > Frequency
—~ reference
[CA-70] OFF
> (01to 15
Main speed setting from the [01]
operator keypad [Ab110] (07) 2 Add fequency

setting [AA106]

Forced (main speed)

Multi speed command 1 to 15

[Ab-11]to[Ab-25) | v | |y Force Addition
operation 014 [ADD]
Multi-stage 023 [F-OP] ON
|A log input Ai1 to Ai6 (01 t 06)|— e ON :/
nalog input Ai1 to Ai ) 4 003[CF1] t
g e pees | | oostcrs) LT
| RS485 communication (08) | sclection OFF Addition operation
: [AA101] 007[SF1] to function
| Options 1103 (0910 11) | o110 15) | | | 0131SF7] —
Main
) ON
|Pu|se train input(internal) (12)| > speed Speedhreference Speed
[07] L s 01%[22)9:6] reference
| Pulse train input(option) (13) | OFF oN ey
5
Program (EzSQ) function (14)
| | X igﬂtspeed 6{ =00
| PID calculation (15) | 2! source T~
- selection Speed reference 9';600
: [AA102] calculation symbol
Sub speed setting from the (00 to 15) Sub [AA105]
operator keypad [AA104] (07) speed +(01), -(02), x(03)
1 (00] 1 Calculation result .
; f main speed and — Caloulation
( The value in parentheses above are the o function
setting value of [AA101] / [AA102] ) (00: Disabled) sub speed

(The value of [] and the position of the switch diagram are
the initial values of each setting. (In case [Ub-01] = 00))

0J

* In the above example, [AA101]=07 (operator + If a RUN command is given from the operation
keypad) is enabled. For details, see the following screen of PC software ProDriveNext, [AA101]=07

section 12.4.2.

Other command sources can be chosen even when
RS485 (Modbus communication, EzZCOM function)
and program function (EzSQ) are being used.

and [AA111]=03 are forcedly overwritten when the
operation screen opens. When the operation
screen closes, the values returned to the ones used
before the screen opened.

Functions not assigned to the input terminal
functions [CA-01] to [CA-11] become OFF.
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Operation on Operator Keypad

a 0

« | want to change the frequency from the operator » The output of the inverter (operation of the motor)
keypad at TEST RUN requires not only a frequency reference but also an
« | want to change the frequency while watching it on operation command.
the monitor of keypad. » The main and Sub speeds can be selected and
* | want to change the motor speed using the calculated by using the input terminal function
operator keypad. [SCHG] and the calculation function. For details,
see “12.4.9 Selection or Calculation from Two
Frequency References”
A » If not using the operator keypad, you need to make
- The operator keypad is used to give a frequency FWI/RV direction switching from each command.
reference.

* For operation using the operator’s keypad, the
operation direction can be changed by setting the
RUN-key command rotation direction [AA-12].

B Parameters

Name Code Data range (unit) Description
The frequency set from the operator
Main speed input source [AA101] 07 keypad is for main speed.
selection, 1st-motor In this case the setting is made for
[Ab110].
Set the sub speed when using the
Sub speed input source [AA102] 07 switching and calculation functions from

selection, 1st-motor the operation keypad. For Sub speed,

the setting is made for [AA104].

Frequency setting of the main speed on

Multi-speed 0 setting, the operator keypad.

1st-motor [Ab110] 0.00 to 590.00(Hz) Shared for the Oth speed of the
multi-stage speed function.

Sub speed setting, [AA104] 0.00 to 590.00(Hz) Frequency setting of the sub speed on

1st-motor ) ' the operator keypad.

RUN-key command [AA-12] 00 Forward rotation operation

rotation direction 01 Reverse rotation operation

[CC-01] to [FREF] turns ON if the frequency
Output terminal function [CC-07] 010 reference can be input from the

operation keypad.
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Operation with Analog Signal from
Terminal Block

B Enabling frequency reference from terminal block

Q

» | want to give a frequency reference from an
external device.
» | want to use a frequency setter to change the

0

Inverter Functions

» The output of the inverter requires not only a
frequency reference but also an operation
command.

* Note that the voltage input and the current input are
switched from each other by the terminal block dip

» For adjustment of the analog input, see “12.24.5
Analog Input Settings”

frequency.

+ | want to connect a variable resistor to change the !
frequency. switch.
A 2

* Afrequency reference is given by input from the
terminal block.
+ The inverter has three kinds of external analog

» First, the voltage SW and current SW are switched
when the wiring is made.

Vo

input.
Terminal Input range Switching (SW4) (SW3) (SW2) (SW1) (SW5) (SWe)
connection method A02 Aol Ai2 Ail P.SEL
Ai1-L 0to10 VDC /0 to 20 mA SW1 on the 20mA 20mA 20mA 20mA EX SRC
switchable board is < ® N - 0 ©
woes |\ g CH i GE CECH
Ai2-L 0to10 VDC /0 to 20 mA | SW2 on the
switchable board is 10V 10v 10v 10v IN SINK
switched.
Ai3-L -10to 10 VDC -

» For each input, relation between the input signal and

the frequency reference can be set independently.

+ To add/subtract a command, the Sub speed
command [AA102] and operator [AA105] should also
be set. [Ai3] can be added to [Ai1] and [Ai2] without
choosing an operator in the Terminal [Ai3] selection

[Cb-22].

» For details, see “12.24.5 Analog Input Settings”

B Parameters

parameter [AA101] is set.

* Next, Main speed input source selection for the

Name Code Data Description
01 Input between Ai1 and L enabled.
02 Input between Ai2 and L enabled.
Main §peed input source [AA101] 03 Input between Ai3 and L enabled.
selection, 1st-motor 04 Input between Ai4 and L enabled. *1)
05 Input between Ai5 and L enabled. *1)
06 Input between Ai6 and L enabled. *1)

*1) Optional P1-AG is necessary.
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Command from RS485
Communication

Q

* | want to input a frequency reference using S485
communication.

A

* RS485 communication is used to give a frequency
reference.

B Parameters

Inverter Functions

0

» For details, see “Chapter 14 RS485
Communication”.

Name Code Data Description
g/claal‘(laltsigr?e? S{{tjgt:)ttcs)?urce [AA101] 08 Command from RS485 communication

Command from Optional Cassette

Q

» | want to input a frequency reference using an
optional cassette.

A

» Set which option cassette to input the frequency
reference from multiple option cassettes.

B Parameters

0

» For the frequency references, refer to the Basic /
User’s Guide provided together with each optional
cassette.

+ Some User's Guides are provided for electronic
data only. For details, please contact your
distributor or Hitachi Sales Office.

selection, 1st-motor

Name Code Data Description
09 Frequency references from optional cassette in slot 1
enabled.
Main speed input source [AA101] 10 Frequency references from optional cassette in slot 2

enabled.

11

Frequency references from optional cassette in slot 3
enabled.
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Making Command from Pulse Train
Input

B Input terminals [A] and [B] of the main body are
used.

Q

» | want to set the frequency reference by the
frequency of the pulse train input of the open
collector.

A

» To use the input terminals [A] and [B] of the main
body as a pulse train input frequency reference, set
the [CA-90] to 01 (Frequency reference).

* The pulse train given as input to the input terminals
[A] and [B] of the inverter is used.

» The pulse train given as input to the input terminals
[A] and [B] can be used as frequency reference /
PID feedback value in each control mode.

« Set the input pulse frequency that corresponds to
the maximum frequency to the Pulse train
frequency scale (Internal) [CA-92].

* The pulse train input values to the input terminals
[A] and [B] can be monitored with [dA-70].

M Parameters (main body)

Inverter Functions

*To give a pulse train input frequency reference, there

are two methods. One is to use the main body’s
terminals and the other is to use the optional P1-FB.

0J

Analog input adjustment function cannot be used.
To limit the pulse train input frequency, use the
Pulse train frequency bias value (Internal) [CA-94],
the Pulse train upper frequency detection level
(Internal) [CA-95], and the Pulse train lower
frequency detection level (Internal) [CA-96].

When the pulse input frequency is below the Pulse
train frequency lower detection limit (Internal)
[CA-96], it is regarded as 0 Hz in the processing.
The start-up of the inverter may delay if the Pulse
train lower frequency detection level (Internal)
[CA-96] is set to a high value.

Name Code Data range (unit) Description
Main speed input source [AA101] 12 Frequency reference from pulse train input
selection, 1st-motor (input terminals [A] and [B])
Eﬂiﬁ;{i&gg;ﬁ#gﬁgnal) [CA-90] 01 Used for frequency reference
00 Mode 0: 90 degrees shift pulse train
Pulse train inout mode 01 Mode 1: Forward/Reverse pulse train and
. P [CA-91] direction signal
selection (Internal) -
02 Mode 2: Forward pulse train and reverse pulse
train
::l’:::?ntarla)ln frequency scale [CA-92] 0.05 to 32.00 (kHz) tsoetthtg?nglﬁifﬁut:r?lf?;;i?a%i;?y that corresponds
E’;I:ict)r:;?afr:tec(]ltéfg&glﬂ)lter [CA-93] 0.01 to 2.00 (sec) #;gtl?err:i;pp“ed to the input of the pulse train
5;5: er:tlgr;r:guency bias [CA-94] -100.0 to 100.0(%) }Areb(;izr:i;pphed to the input of the pulse train
ot oniaue™ | (ca9s | 00w 1on0(e) | Setme sheer o e reduency reerence
Pulse train lower frequenc Set the lower limit of the frequency reference for
dotaction Tous] (Inter?1al) Y [CA-96] 0.0 to 100.0 (%) pulse train input.
Below the lower limit will be 0.0%.
B Monitor (main body)
Name Code Data range (unit) Description
Pulse train input monitor o The frequency reference from the pulse
(internal) [dA-70] -100.00 to 100.00(%) train input (input terminals A/B) is displayed.
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M Internal arithmetic block diagram
Internal processing is schematically drawn.

Bias [CA-94]

Bias, limit, cut (-100.0% to 100.0%)

%
1067 ——
Limit WA 4
Frequency unit
Pulse train Hz 1 % 1 Cut //// % Frequency
frequency > > —>{ Outpld P v |
acquisition G 1+sT cut | i N A reference
//<Bias
Limit - »
100 k2 Max. frequency
100 0 100 IM:[Hb105]
Pulse train frequency scale G | | Filter time constant T SM:[Hd105]
[CA-92] [CA-93]
(0.05 kHz to 32.00 kHz) (0.01st02.00s)
Upper limit [CA-95] Lower limit [CA-96]
(0.0% to 100.0%) (0.0% to 100.0%)
Pulse string frequency processing block
H For details of the pulse train input mode, see below.
The frequency reference is determined by the frequency
of the pulse train input.
The sign of the frequency reference is determined in the
following way.
(1) Mode 0: [CA-91]=00: 90 degrees shift pulse train
Pulse train Terminal
input [A]
Pulse train Terminal
in [B]
put
— —
Number of '_"_"_I I_“Q\_|
detected pulses —L—Bsitive ~
p )
— +) Negative (-) I—|
. Time
(2) Mode 1: [CA-91]=01: Forward/Reverse pulse train and
direction signal
Pulse train :
Terminal
Pus: Tomn [ [ | [ |
For\/\{ard/Reverse Terminal
rotation
command [B]
Number of _ — ——
detected pulses I(ic;smve Negative (-)
Time
(3) Mode 2: [CA-91]=02: Forward pulse train and reverse
pulse train
Forward rotation Terminal [ [ [
pulse train input [A]
Reverse rotation ~ Terminal
pulse train input [B] | |
Number of , p— T .
detected pulses ic;smve Negative (-)
Time
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M Use of optional cassette P1-FB
Q

| want to set the frequency reference by the
frequency of the pulse train input of the line driver.

A

The pulse train given in [SAP][SBP][SAN][SBN] of
the optional cassette P1-FB (feedback option) is
used.

The pulse train given as input to P1-FB can be used
as a frequency reference / PID feedback value in
each control mode.

Set the input pulse frequency that corresponds to
the maximum frequency to the Pulse train
frequency scale (option) [ob-12].

The pulse train input values to P1-FB can be
monitored with [dA-71].

B Parameters (option)

Inverter Functions

O

Analog input adjustment function cannot be used.
To limit the pulse train input frequency, use the
Pulse train frequency bias value (option) [ob-14],
Pulse train upper frequency detection level(option)
[ob-15], and the Pulse train lower frequency
detection level (option) [ob-16]

When the frequency of input pulse is below the
Pulse train lower frequency detection level (option)
[ob-16], it is regarded as 0 Hz in the processing.
The start-up of the inverter may delay if the Pulse
train lower frequency detection level (option) [ob-16]
is set to a high value.

Name Code Data range (unit) Description
Main speed input source [AA101] 13 Frequency reference from optional P1-FB
selection, 1st-motor enabled.
Zﬂigot;a;gg%htzgﬁén) [ob-10] 00 Used for frequency reference
00 Mode 0: 90 degrees shift pulse train

. Mode 1: Forward/ Reverse pulse train and
Pulse train input mode b-11 01 directi ianal
selection (option) [ob-11] rection signa

02 Mode 2: Forward pulse train and Reverse
pulse train

(Pouplﬁir:;aln frequency scale [0b-12] 0.05 to 200.0 (kHz) tSheet rt::x?nliljr?q tfrraelglf;erzgl;.ency that corresponds to
Ert:llesecér:é?afr:?c(qg;?gz)ﬁIter [0b-13] 0.01 to 2.00 (sec) ﬁ;gtljaerri]sc;pplied to the input of the pulse train
\I?aulljee (tg;l{ilof;?quency bias [0b-14] -100.0 to 100.0(%) ﬁebcﬁzri]scjpplied to the input of the pulse train
Z:tlzititcr)ilTetézﬁ(e):):irgr?)uency [0b-15] 0.0 to 100.0 (%) §L?Itstehterauiﬁpiﬁrp:,il?.1it of the frequency reference for

; Set the lower limit of the frequency reference for
(Fj’utlsetltralrll IOV\Iler frtgquency [ob-16] 0.0 to 100.0 (%) pulse train input.

etection level (option) Below the lower limit will be 0.0%.
B Monitor (main body)
Name Code Data range (unit) Description

Pulse train input monitor i i o The frequency reference from pulse train
(option) [dA-71] 100.00 to 100.00(%) input (option input A phase / B phase)
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M Internal arithmetic block diagram
Internal processing is schematically drawn.

Bias [ob-14]

Bias, limit, cut (-100.0% to 100.0%)

%
i ,,
Limit ~ / Frequency unit
Pulse string Hz % 1 Cut // %
frque_n_cy > ! > —>{ Outplo TS 1 P B | Frequency
acquisition G 1+sT cut | A %2 W A reference
//<Bias
Limit - »
100 k2 Max. frequency
, 100 0 100 IM:[Hb105]
Pulse train frequency scale Pulse train frequency SM:[Hd105]
(option) [ob-12] I‘(')‘;’ic’)'r:?‘?cfg_”f‘;’i”‘
(0.05 kHz to 32.00 kHz) (0.015102005)
Upper limit [ob-15] Lower limit [ob-16]
(0.0% t0100.0%) (0.0% to 100.0%)
Pulse string frequency processing block
M For details of the pulse train input mode, see below.
The frequency reference is determined by the frequency
of the pulse train input.
The sign of the frequency reference is determined in the
following way.
(1) Mode 0: [ob-11]=00: 90 degrees shift pulse train
Pulse train ~ Terminal
input SAP/SAN
Pulse trai Terminal
rulsetrain - spp/sBN
input
Number of '_"_"_I I_“_I\_|
detected pulses ,_l;/ \il_‘
— Positive (+) Negatjve (-) l—n_l
—
Time
(2) Mode1:[ob-11]=01: Forward/ Reverse pulse train
and direction signal
Pulse train Terminal | | | | |
Forward/Reverse  Terminal
rotation command SAP/SAN
Number of —_— ———
detected pulses Positive (+) Negative (-)
Time
(3) Mode 2: [ob-11]=02: Forward pulse train and
Reverse pulse train
Forward rotation Terminal _I [ [ [
pulse train input  SAP/SAN
Reverse rotation Terminal
pulse train input  SAP/SAN | |
Number of
detected pulses , = T | I
Positive Negative
Time
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Command by Sequence Control

(EzSQ)

Q

+ | want to set the frequency reference from the EzSQ

function.

A

+ If you want to set the frequency reference within the

programming of EzSQ, it is possible by using
the "Set-Freq” instruction.

B Parameters

Inverter Functions

0J

» A program created on PC needs to be downloaded
from the PC to the inverter.

* Downloaded program begins working when the
program action of the EzSQ function is enabled.

» For details, see the “SJ series P1 Easy-Sequence
Function(EzSQ) Programming Guide”(NT252*X).

Name Code Data Description
Main speed input source [AA101] 14 Frequency reference from the program function
selection, 1st-motor EzSQ enabled.
00 Actions of the downloaded programs disabled.
01 The program starts when [PRG] terminal is
EzSQ enable setting [UE-02] turned ON.
02 The program starts after power supply is turned

on.

Command by PID Control

Q

+ | want to use PID control to control a fan or pump.

* | want to use process control.

A

+ To use the PID control for motor control, 15(PID
calc.) is set in the speed input source selection after
various settings of PID function.

B Parameters

0

» To give a command from the PID control,
parameters of the PID control function need to be
set. For details, see “12.10 Perform Process Control
Suitable for the System Using PID Control”

Name

Code

Data

Description

Main speed input source
selection, 1st-motor

[AA101]

15

An arithmetic result of the PID control is output.
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Selection or Calculation from Two

Frequency References

Q

+ | want to multiply gain to the speed reference.
» | want to make a speed reference by adding two

input values.

» | want to switch from forward to reverse rotation by

subtracting the set value.

» | want to switch two speed reference.

B Parameters

Inverter Functions

A

* The followings can be selected depending on the
setting the Speed reference calculation symbol
selection [AA105]:

- When [AA105] = 00,
the Main speed selected in [AA101] and the Sub
speed selected in [AA102] can be switched by 015
[SCHG] Main/Sub speed reference change input
terminal function;

- When [AA105] = 01 to 03,
the frequency reference is the calculation result
(addition / subtraction / multiplication) of the Main
speed selected in [AA101] and the Sub speed
selected in [AA102];

Name Code Data Description
Main speed input 00(Disable)/ 01(Terminal[Ai1])/ 02(Terminal[Ai2])/
source selection, [AA101] 01 to 16 03(Terminal[Ai3])/ 04(Terminal[Ai4])/ 05(Terminal[Ai5])/
1st-motor 06(Terminal[Ai6])/ 07 (Parameter Setting)/ 08(RS485)/
Sub speed input 09(Option-1)/ 10(Option-2)/ 11(Option-3)/ 12(Pulse train
source selection, [AA102] 00to 16 input(internal))/ 13(Pulse train input(option))/ 14(Program
1st-motor function)/ 15(PID calc.)/ 16(MOP Keypad's VR)
Sub speed setting, [AA104] 0.00 to Frequency setting of the sub speed on the operator
1st-motor 590.00(Hz) | keypad when [AA102] is set to 7.
00 The calculation function is disabled and can be switched by
Speed reference main speed and sub speed using the [SCHG] terminal.
calculation symbol [AA105] 01 (Main speed) + (Sub speed) is used for the command.
selection, 1st-motor 02 (Main speed) - (Sub speed) is used for the command.
03 (Main speed) x (Sub speed) is used for the command.
. _ [CA-01] to [SCHG] switclhe.s betwgen main and sub speed
Input terminal function [CA-11] 015 reference. This is effective when [AA105] is 00.
OFF: Main speed is effective, ON: Sub speed is effective.
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M Calculation two commands

(Ex. 1) Gain is multiplied.
[AA101] = 01 (Ai1 command) / [AA102] = 07 (set [AA104]) /
[AA105] = 03 (multiplication) / [AA104] = 3.00 (Hz)

Main speed Analog input Ai1 command

20Hz
Sub speed

[AA104] command
3.00Hz
60Hz Main speed x

Speed / \Sub speed
reference

(Ex. 2) Speed reference by addition.
[AA101]=01 (Ai1 command) / [AA102]=02 (Ai2 command) /
[AA105]=01 (addition)

Main speed Analog input Ai1 command
40Hz \
Sun speed Analog input Ai2 command
10Hz VAVAVAVAVAN
o4z ISZSZSZSZN Main speed +
Speed \Sub speed
reference

B Switching of two speed reference
[AA101]=01 (Ai1 command) / [AA102]=07 (set [AA104]) /
[AA105]=00 (disabled) / [AA104]=3.00(Hz)

Main speed Analog input Ai1 command

40Hz / \
Sub speed

[AA104] command
3.00Hz
[SCHG] T m
Speec‘leHZ / \ 7 \Main speed or
1

reference N Sub speed

3.00Hz / AN

Actual output frequency

Inverter Functions

(Ex.3) Forward rotation at a high speed and reverse
rotation at a low speed.

[AA101] = 01 (Ai1 command) / [AA102] = 07 (set [AA104]) /

[AA105] = 02 (subtraction) / [AA104] = 10.00 (Hz)

Main speed Analog input Ai1 command
40Hz / \
10Hz T
Sub speed
10.00Hz [AA104] command
Forward Main speed -
Speed 30Hz /rOtat'O” \ Sub speed
reference 7
10Hz

Reverse rotation

O

» The same setting can be used for both [AA101] and
[AA102], Square calculation by multiplication is
possible.

* The input terminal [FUP] / [FDN] functions are
effective for commands where the main speed can
be set (with the operator keypad setting, multi-speed
setting, and analog input when the analog holding
function [AHD] is ON).

Q)

+ The output frequency of the inverter accelerates /
decelerates toward the frequency reference,
following the setting of the acceleration /
deceleration time as indicated by the broken line in
the figure.
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Multi-Stage Switching of Frequency

References

Q

* | want to use signal input to make multi-stage
switching of the output frequency of the inverter.

A

« Afrequency reference is selected with a signal

0J

Inverter Functions

+ If the operator keypad [AA101] = 07 is chosen in the
frequency reference selection, rewriting of the main

speed reference [FA-01] automatically rewrites
[Ab110], frequency setting of the Oth speed.

» The frequency setting for the 1st to 15th speeds
should be made in the 1st to 15th speeds of the

multi-stage speed function ([Ab-11] to [Ab-25]).

pattern by setting multiple frequency references in + With the multi-stage speed function, one can set the
acceleration/deceleration time individually for the

advance.

 In the multi-stage speed reference, one can either
give a binary combination of 0 (OFF) and 1 (ON) or
give a priority on certain terminals (bit operation).

* In the binary operation, a frequency at max. 16th
speed with four terminals can be set. In the bit .
operation, a frequency at max. 8th speed with seven

terminals can be set.

B Parameters

Reference”.

frequency switching in the multi-stage speed
reference. For details, see “12.8.3 Switching of
Accel / Decel Time for Each Multi-Stage Speed

The multi-stage speed function is effective only for
the main speed reference. Not applied to the Sub

speed reference

« If [SET] terminal is made ON and the secondary
setting function is used, [Ab210] instead of [Ab110]
becomes effective.

Name Code Data range (unit) Description
Main speed reference Data change depending on | The frequency reference value of
settin %r monitor [FA-01] the frequency reference the currently selected command
9 selection. source is displayed.

. . Binary operation, max. 16 speed
Multi-speed operation 00
selectign i [Ab-03] modes

01 Bit operation, max. 8 speed modes

':/Islﬂxzﬁ’oefd 0 setting, [Ab110] 0.00 to max. frequency (Hz) | Oth speed of the multi-stage speed

. . [Ab-11] to 1st-15th speeds of the multi-stage
Multi-speed 1 to 15 setting [Ab-25] 0.00 to max. frequency (Hz) speed
Multistage input [CA-55] 0 to 2000(ms) This is the time to fix the frequency

determination time

in switching the multi-stage speed.
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12

H (1) Binary operation (max. 16-speed command:

[Ab-03]=00)

A

* Multi-stage speeds of Oth to 15th speeds can be
chosen by assigning 003-006 ([CF1]-[CF4]) to the
input terminal function [CA-01] to [CA-11].

Il Action table

M esa | CF4 CF3 CF2 CF1 Parameters
Oth OFF | oFf | oOFF | OFF Ab110
speed
Ist OFF | OFF | OFF
speed
2nd OFF | oFF
speed
3rd OFF | oFF
speed
Ath OFF OFF Ab-14
speed
5th OFF Ab-15
speed
6th OFF
speed
7th OFF Ab-17
speed

B Action chart

11th speed

10th speed
9th speed

12th speed
\13th speed

Inverter Functions

0J

» For the binary operation, idling time to wait for a

terminal input to be given can be set in the
Multistage input determination time [CA-55].

This prevents the unintended state being selected
during terminal switching.

*When there is no change in the input even after
the set time of [CA-55], the data will be fixed.
Note that the Input response would be slow if the
determination time is set too long.

For the frequency reference of the Oth speed, the
command designated in the Main speed input
source selection [AA101] is used. The left table is
for [AA101]=07.

Ex.) 2nd speed is effective.

[CA-06]=003 (CF1) and [CA-07]=004 (CF2).
No assignment is made for 005 (CF3) and 006
(CF4).

Only the input terminal No. 7 (CF2) is ON.

Input terminal

6 5
[CF1]

R

2

7

[CF2] COM

: 14th speed
4th speed \15th speed
5th speed ¢ \Oth speed
3rd d ’ ;‘_ H H i
1 spee :\6th spe L
2nd speed A7th speed
1st speed
] LTI LU LU
CF2 —
CF3 —
CF4 -
FW

Mepess’ | CF4 | CF3 | CF2 | CF1
st | oFf | oFf | oFF | oON
speed
2nd - opp ‘ OFF ON  OFF
speed
3d | oFf | oFF | oN | ON
speed

\ The 0 speed is selected by

the Main speed input source
selection [AA101] setting.
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H (2) Bit operation (max. 8-speed command:
[Ab-03]=01)

A

+ Multi-stage speeds of Oth to 7th speeds can be

chosen by assigning 007 to 013 ([SF1] to [SF7]) to

the input terminal function [CA-01] to [CA-11].

« The frequency setting of [SF1] to [SF7] should be
made to the multi-stage speeds of 1st to 7th speeds

([Ab-11] to [Ab-17]).

Bl Action table

Inverter Functions

0

If multiple terminals are made ON simultaneously,
the one with smaller number has priority. The
terminals state of the "-" part in the table are not
considered in the selection of frequency reference.
For the command frequency of the Oth speed, the
command designated in the Main speed input
source selection [AA101] is used. The following
table is for [AA101]=07.

Multistag | g7 | gpg | sF5 | sF4 | SF3 | sF2 | SF1 | Parameters
e speed

Oth speed OFF OFF OFF OFF OFF OFF OFF Ab110
1st speed - - - - - -

2nd speed OFF Ab-12
3rd speed OFF OFF Ab-13
4th speed OFF OFF OFF Ab-14
5th speed OFF OFF OFF OFF Ab-15
6th speed OFF OFF OFF OFF OFF Ab-16
7th speed OFF OFF OFF OFF OFF Ab-17

Bl Action chart

2nd speed
1st speed

s _

Oth speed

the Main speed input source
selection [AA101] setting.

1st

R The 0 speed is selected by
4th speed  5th speed
3rd speed ,—;
My 6th spepd
R
7th speed

SF1

SF2

SF3

SF4

SF5

SF6

SF7

FW

Ex.) 2nd speed is effective.
[CA-06]=007 (SF1) and [CA-07]=008 (SF2).
No assignment is made for 009 (SF3) and 013
(SF7).
Only the input terminal No. 7 (SF2) is ON.

Input terminal

7 6 5
[SF21 | [SF1]

L)
Multi- l

stage | SF4 | SF3 | SF2 | SF1
speed

1st i i ) ON

speed
2nd : : ON  OFF ‘
speed

3rd : ON | OFF | OFF
speed

COM

If [SF1] becomes ON in this state, the 1st speed
becomes effective.
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Temporal Addition of Frequency
Reference

Q

* | want to increase the frequency of the motor only if

a signal input is given.

» | want to increase the frequency by giving a signal
to the inverter with a conveyor or others.
* | want to remove clogging of the pump by

increasing the frequency.

A

O

Inverter Functions

» The frequency addition of the input terminal function

014 [ADD] is made within the limited frequency
range. If the frequency is not within the range
between the upper and lower limits or exceeds the
maximum frequency, the frequency reference is
restricted.

« If the sign of the frequency reference changes ((-) to
(+) or (+) to (-)) as a result of the arithmetic, the
rotation direction is reversed.

» This function is also effective for PID target value.

* Only when the input terminal function 014 [ADD]
signal is given, the designated frequency is added

or subtracted.

« Addition or subtraction is chosen on the basis of the
designated sign of the frequency.

B Parameters

selection

Name Code Data range (unit) Description
Add frequency [AA106] -590.00 to 590.00(Hz) | Sets the frequency to add.
setting, 1st-motor
Input terminal [CA-01] to [CA-11] 014 [ADD] The designated frequency is

added.
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Remote Operation of Frequency

Q

« | want to change the motor frequency by using
signal input.

+ | want to change the frequency with an external
remote button.

* | want to change the PID set-point value using the
external remote button.

H UP/DOWN function
A

» The frequency reference of the inverter can be
changed by a signal input if 020 [FUP] terminal and
021 [FDN] terminal are assigned in the input
terminal function.

 This function works following the selected
frequency reference when the Main speed input
source selection [AA101]/[AA201] is 07 (parameter
effective) or when a multi-stage speed command is
given.

Or, it operates for the frequency reference held by
the 019 [AHD] function when the Main speed input
source selection [AA101] / [AA201] setting is analog
input 01 to 06.

+ The command operation time with the terminals
020[FUP]/021[FDN] being ON follows the
acceleration time [CA-64] to increase or the
deceleration time [CA-66] to decrease.

M Action chart
(In this case, the frequency reference is the
parameter setting or multi-stage speed function)

Inverter Functions

0

* When 020 [FUP] terminal / 021 [FDN] terminal is
made ON/OFF immediately after the power
shutdown, the changed frequency reference may
not be able to be correctly saved.

» Cannot be used to set the frequency of the input
terminal function 029 [JG] jogging operation.

» Even when 024 [SET] function is used to switch to
the second control, the operation time follows the
acceleration time [CA-64] to increase or the
deceleration time [CA-66] to decrease.

« If 01 (save) is chosen in [CA-61], the frequency
value adjusted by the 020 [FUP] terminal / 021
[FDN] function can be saved at power supply shut
down.

» By setting [CA-62] to 01 and turning ON the input
terminal function [UDC], the stored value can be
used as the frequency reference value.

RUN command.

(FW,RV)

FUP

FDN

If [FUP] and [FDN] terminals are made ON

__— simultaneously, acceleration / deceleration

is not made.

Frequency >
reference -7

Output
frequency
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B Analog command holding function

A

Inverter Functions

B Action chart
(A frequency reference uses [AHD] in the analog
input.)

AHD ON ON

» The [FUP)/[FDN] function is valid even when the

Main speed input source selection [AA101])/[AA201]
setting is analog input (01 to 06) and the speed
command is retained by the [AHD] analog command

A
Analog input \
\—

for FUP/FDN function

holding.
Frequency T
command
+ The 019 [AHD] analog command holding function
holds the command of the analog input when the
function becomes ON. When the function becomes
OFF, the command returns to the analog command.
Namely, data changes with the [FUP]/[FDN] function
are not saved.
B Parameters
Name Code Data range (unit) Description
. . 00(Disable)/ 01(Terminal[Ai1])/ 02(Terminal[Ai2])/
Main speed input source [AA101] 011to 16 03(Terminal[Ai3])/ 04(Terminal[Ai4])/
selection, 1st-motor 05(Terminal[Ai5])/ 06(Terminal[Ai6])/ 07(Parameter
Setting)/ 08(RS485)/ 09(Option-1)/ 10(Option-2)/
Sub di t 11(Option-3)/ 12(Pulse train input(internal))/
seulecstipoene 1|Srj[f);ofgrurce [AA201] 00 to 16 13(Pulse train input(option))/ 14(Program function)/
’ 15(PID calc.)/ 16(MOP Keypad's VR)
019 AHD:analog command holding
Inout terminal function [CA-01] to 020 FUP: Remote control Speed-UP function
P [CA-11] 021 FDN: Remote control Speed-DOWN function
022 UDC: Remote control Speed data clearing
. 00 Overwrites the frequency reference.
FUP/FDN overwrite target | 1~ a g0 PID1 set-point 1 (including PIDT multistage
selection 01 ; ;
set-point) are overwritten.
00 The frequency reference is not saved in case of
FUP/FDN data save power shutdown.
[CA-61] - .
enable 01 The frequency reference is saved in case of
power shutdown.
. 00 Cleared to 0 Hz.
FUP/FDN UDC selection [CA-62] 01 Cleared to the saved command.
fgﬁcﬁfgj‘;'g&t;g‘:cﬁiﬁ'”g [CA-64] | 0.00 to 3600.00(s) | Sets acceleration time for FUP/FDN functions.
Deceleration time setting | -5 6] | 0.00 to 3600.00(s) | Sets deceleration time for FUP/FDN functions.
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Temporary Change the Frequency
Reference Input Source

o 0

* When the 023 [F-OP] forced operation function is ON,
the RUN command input source is also selected by
[CA-71]. See also “12.5.8 Temporary Change the
RUN Command Input Source”

» The 029[JG] Jogging has higher priority than the
023[F-OP] forced operation. For details, refer to the

A figure in "12.4.1 Type of Frequency Reference".

| want to temporarily change the frequency reference
input source to analog input.

+ | want to make temporary operation with fixed
frequency reference.

* When the 023 [F-OP] Force operation function is on,
the frequency reference input source selected in
[CA-70] has priority over others, except for jogging
operation.

B Parameters
Name Code Data range Description

Input terminal function [CA-01] to [CA-11] 023 [F-OP]: Force operation

01(Terminal[Ai1])/ 02(Terminal[Ai2])/
03(Terminal[Ai3])/ 04(Terminal[Ai4])/
05(Terminal[Ai5])/ 06(Terminal[Ai6])/
07(Parameter Setting)/ 08(RS485)/
09(

Speed reference source

selgchon when [F-OP] is [CA-70] 01to 16 Option-1)/ 10(Option-2)/ 11(Option-3)/

active 12(Pulse train input(internal))/ 13(Pulse train
input(option))/ 14(Program function)/ 15(PID
calc.)/ 16(MOP Keypad's VR)

RUN command source 00([FWY/[RV] terminal)/ 01(3-wire)/

selection when [F-OP] is [CA-71] 00to 06 | 02(Keypad’'s RUN-key )/ 03(RS485)/

active 04(Option-1)/ 05(Option-2)/ 06(Option-3)
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12.5 Selection of RUN Command

Types of RUN Command

A

0

Inverter Functions

+ The RUN command (operation modes) selected in » The operation of the inverter requires not only a
RUN command but also a frequency reference.

each function is enabled.

+ For details, see the next and subsequent sections.

| FW/RV terminal command (00) |

| 3WIRE terminal command (01) |

RUN key on the operator keypad (02)

| RS485 communication (03) |

| Options 1103 (04t0 06) |

( The value in parentheses above are
the setting value of [AA111] )

0

» The above shows an example of operation with
[AA111]=02 (RUN key on the operator keypad).

[F-OP]
selection
[CA-71]
(00 to 06)

(00]

Force
operation
023 [F-OP]
ON

RUN
command
input source
selection
[AA111]
(00 to 06)

OFy RUN command

[02])

( The value of [] and the position of the
switch diagram are the initial values of
each setting. (In case [Ub-01] = 00))

* Functions not assigned to the input terminal
functions [CA-01] to [CA-11] become OFF.
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Operation on Operator Keypad

Q

Want to make trial operation from the operator
keypad.

Want to make operation from the operator keypad.

A

The operator keypad is used to give a RUN
command.

Use “RUN key” and “STOP key” to make and stop
operation, respectively.

For operation using the operator keypad, the
operation direction can be changed by setting the
RUN-key command rotation direction [AA-12].

B Parameters

Inverter Functions

O

The output of the inverter requires not only a RUN
command but also a frequency reference.

If the forced operation 023 [F-OP] of the terminal
function is enabled, the command destination
specified in the [F-OP] function becomes effective
irrespective of the present setting.

Name Code Data Description
SR(;-:J’:ICgoer:’Q(?t?gnl,npUt [AA111] 02 EUN command from “Run key”/”Stop key” on the
1st-motor eypad.

00 Forward rotation command from the operator
RUN-key command [AA-12] keypad.
rotation direction 01 Reverse rotation command from the operator
keypad.
Output terminal [CC-01]to 011 [REF] turns ON if the RUN command can be
function [CC-07] input from the operation keypad.
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Operation Using Forward / Reverse
Input Terminal Function

Q

Want to make operation with input to the terminal
of the inverter.

Want to switch forward and reverse rotation by
making the terminal ON/OFF.

A

A forward rotation command can be given from
[FW] terminal and a reverse one from [RV]
terminal.

Operation can be started/stopped by making the
[FW] or [RV] terminal function ON/OFF on the
control circuit terminal block of the inverter.

In the factory setting, the [FW] and [RV] terminals
are assigned to the terminal Nos. 9 and 8,
respectively. This assignment can be changed by
setting [CA-01] to [CA-11] in the input terminal
setting selection.

a/b(NO/NC) contact of each terminal can be
switched by changing the corresponding setting
item of [CA-21] to [CA-31].

Inverter Functions

O

The output of the inverter requires not only a RUN
command but also a frequency reference.

If the input terminal function 023 [F-OP] is enabled,
the command destination specified in the [F-OP]
function becomes effective irrespective of the
present setting.

Simultaneous input of a forward and reverse
rotation commands is equivalent to stop command.
The relation between [FW] and [RV] terminals is

iven below.
FW terminal RV terminal RUN
command
OFF OFF Stop
command
Forward
ON OFF rotation
command.
Reverse
OFF ON rotation
command.
ON ON Stop
command

Commands can be given by [FW]/[RV] command
of the EzSQ function.

B Parameters.

Name Code Data Description
Selllgi ttl"g;nr?:tnri c'ﬂf,’ﬁ“ source A1) 00 Egz{(s.top from tr?e control circuit terminal
, ([FW], [RV] terminals)
Input terminal function [CA-01] to [CA-11] 88; {;\\//\{l]i:];)ﬁttt':rrrrr:::;lftj:;ﬂ?:
Input terminal active state [CA-21] to [CA-31] 8? E 282:22: Esgg
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Operation Using 3-Wire Input
Terminal Function

Q

Want to make operation with input to the terminal
of the inverter.

Want to make operation with button switch.

Want to reduce the external self-holding circuit of
the operation button.

A

Operation start command can be given from [STA]
terminal and stop command from [STP] terminal.
To use the 3 wire function, the setting of the RUN
command input source selection [AA111] and the
input terminal setting selection [CA-01] to [CA-11]
needs to be changed.

Select [AA111]=01,3 wire function. In this example,
the 3 wire function is assigned to the input terminal
function in the following way.

*) Set the terminals as the terminal No. 7
[CA-07]=016, No. 8 [CA-08]=017,

No. 9 [CA-09]=018.

Input terminal

89 | 79
[STP]|(STA]

Al 9
[F/R]

[t

COM

Inverter Functions

O

The output of the inverter requires not only a RUN
command but also a frequency reference.

The forced operation 023 [F-OP] is enabled, the
command destination specified in the [F-OP]
function becomes effective irrespective of the
present setting.

Operation can be started/stopped by making the
016 [STA]/017 [STP] terminal function ON/OFF on
the control circuit terminal block of the inverter.
When the input terminal 016[STA] is turned on
while the input terminal 017[STP] is on, operation
starts.

If the input terminal 017[STP] is turned off from the
operating status, the motor will decelerate to a
stop.

To restart, turn on the input terminal 017[STP]
again and turn on the input terminal 016[STA]
terminal.

The rotation direction is selected with the input
terminal 018[F/R] terminal.

The terminal action is made in the following way.

N
STA ON OFF

STP ON OFF

F/R

Forw \

Output
speed \ /
Reve
B Parameters
Name Code Data Description
. Run/Stop from the control circuit
RO command NPt SOUTCe | aa+11] 01 terminal block.
’ ([STA], [STP] terminals)
[CA-01] to 016 [STA] input terminal function
Input terminal function [CA-11] 017 [STP] input terminal function
018 [F/R] input terminal function
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Operation with RS485
Communication

Q

* | want to make RUN / STOP operation with a
command through RS485 communication.

A

+ RS485 MODBUS communication is used to give
an operation start/stop command.

B Parameter.

Inverter Functions

O

* The output of the inverter requires not only a RUN
command but also a frequency reference.

* The forced operation 023 [F-OP] is enabled, the
command destination specified in the [F-OP]
function becomes effective irrespective of the
present setting.

Name Code Data Description
RUN command input Start/Stop by RS485
. [AA111] 03 L
source selection, 1st-motor communication command.

Operation from Optional Cassette

Q

» | want to make RUN / STOP operation with a
command through communication of the optional
cassette.

A

» Optional communication command is used to give
an operation start/stop command.

B Parameter.

O

» The output of the inverter requires not only a RUN
command but also a frequency reference.

» The forced operation 023 [F-OP] is enabled, the
command destination specified in the [F-OP]
function becomes effective irrespective of the
present setting.

Name Code Data Description
Frequency command from option 1
04
enabled.
RUN command input Frequency command from option 2
: [AA111] 05
source selection, 1st-motor enabled.
Frequency command from option 3
06
enabled.
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Disabling the Keys on Operator

Keypad
0 0
» | don’'t want to enable the keypad's stop when the + Set[AA-13] to 01: enabled if a stop command is
RUN command other than keypad is valid. given from the operator keypad of the inverter in
» | don’'t want to enable the keypad's stop when the case of emergency.
inverter is in running via RS485 communication, » Usually, operation under the RUN command from
however want to valid the trip reset from keypad. other than the operator keypad can be stopped by

using the Stop/Reset key on the operator keypad.

* When the operation under an external command is
stopped from the operator keypad, the operation
stops for safety. To restart the operation, turn off
the external command and on it again.

A

¢ When a terminal command or communication . .
command is given, the operation can be disabled The selection of the STOP-key enable [AA-13]is

: 421= valid when the RUN command input source
ggm the operator keypad by setting [AA-13]=00 or selection [AA111] is set to other than 02(Keypad’s

. Set [AA-13]=02 to disable the Stop key and use RUN-key).
the resetting function in case of a trip.

* When 102 [DISP] input terminal function is ON, the
operator keypad screen is fixed to home screen.

B Parameter.

Name Code Data Description
00 Run/Stop from the control circuit terminal block.
([FW], [RV] terminals)
01 Run/Stop from the control circuit terminal block.
) ([STA], [STP] terminals)
sReLf;t?g;nT:’crjriéqgft source [AA111] 02 Run/Stop from Operator Keypad.
’ 03 Run/Stop by RS485 communication command.
04 Run/Stop from optional cassette 1
05 Run/Stop from optional cassette 2
06 Run/Stop from optional cassette 3
00 Function disabled. Always recognizes
stop/reset key operation.
STOP-key enable [AA-13] 01 \I:vtér:li:;ion enabled. The stop/reset key no longer
02 Only inverter trips can be reset by the
stop/reset key.
L’;ﬁ’gétt&m'”a' function [C[:éﬂ]ﬁo 102 | [DISP] terminal function
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Temporary Change the RUN
Command Input Source

Q

* | want to make RUN / STOP command from the
operator keypad temporarily.

* | want to make RUN / STOP command from the
input terminal block temporarily.

A

* When the 023 [F-OP] Force operation function is
ON, the RUN command input source selected in
[CA-71] has priority over others.

B Parameter.

Inverter Functions

0J

When the 023 [F-OP] Force operation function is
ON, the frequency reference input source is also
selected by [CA-70]. See also “12.4.13 Temporary
Change the Frequency Reference Input Source”.
If [AA111] and [CA-71] are set differently from each
other, when the [F-OP] terminal is turned ON or
OFF while the inverter is in running, the inverter
will be stopped. In this case, once the selected
RUN command is turned off and then turned on
again, the inverter will restart running.

Name Code Data Description

Input terminal function [C[:éAOH]tO 023 [F-OP]: Force operation
01(Terminal[Ai1])/ 02(Terminal[Ai2])/
03(Terminal[Ai3])/ 04(Terminal[Ai4])/
05(Terminal[Ai5])/ 06(Terminal[Ai6])/ 07(Parameter

Spleef.' refeLencerglgC.e ’ [CA-70] 01to 16 | Setting)/ 08(RS485)/ 09(Option-1)/ 10(Option-2)/

selection when [F-OP] is active 11(Option-3)/ 12(Pulse train input(internal))/
13(Pulse train input(option))/ 14(Program function)/
15(PID calc.)/ 16(MOP Keypad's VR)
00([FWJ/[RV] terminal)/ 01(3-wire)/

RLIJN t‘?ommr?”d f_:ogr;e. ’ [CA-71] 00to 06 | 02(Keypad’'s RUN-key )/ 03(RS485)/ 04(Option-1)/

selection when [F-OP] is active 05(Option-2)/ 06(Option-3)
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(Memo)
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12.6 Limits to Frequency Reference

and RUN Command

Limit Frequency References

Q

» | want to limit the frequency reference range.
* | want to set the lower limit of the frequency
reference value to prevent excessively low flow

rate.

» | want to set the upper limit of the frequency
reference value for the system.

A

* The upper and lower limits of the frequency
reference can be set. In addition, the input source
of the upper limit value can be set by setting
[bA101]. For example, the upper limit can be
specified from the analog input.

+ This function limits a frequency command even if a
frequency command value outside the range
between the upper and lower limiters is set.

M Parameters

U

Inverter Functions

+ To enable the Upper frequency limit, sets the
[bA101] to a value other than 00 (Disable).

* When the Upper frequency limit source selection

[bA101] = 07 (Parameter Setting), be sure to set the
Upper frequency limit [bA102]. Note that this
function operates even in the initial setting 0.00 Hz,
and the inverter output frequency at starts will be
limited 0.00 Hz.

» The Upper and Lower frequency limit settings
should be set lower than the Max. frequency.

Otherwise, the inconsistency warning is occurred.

* First, set the Upper frequency limit [bA102], and
then make sure that the Upper frequency limit
[bA102] setting is larger than the Lower frequency

limit [bA103] setting.

* The LIM icon is displayed on the operator keypad
when the output frequency is limited by the upper,
lower, and minimum frequency limit settings.

Name Code Data range (unit) Description

Async. Motor maximum Sets the max. frequency.

frequency setting, 1st-motor / [Hb105] / 10.00 ([Hb104]/[Hd104]) IM: Induction motor [AA121]=00 to 10

Sync. Motor Maximum frequency [Hd105] to 590.00 (Hz) SM(PMM): Synchronous motor (permanent

setting, 1st-motor magnet motor) [AA121]=11, 12

Minimum frequency adjustment, Sets the min. frequency to start output.

1st-motor [Hb130] | 0.00t010.00 (Hz) Disabled when [AA121]=09, 10.
00(Disable)/ 01(Terminal[Ai1])/
02(Terminal[Ai2])/ 03(Terminal[Ai3])/
04(Terminal[Ai4])/ 05(Terminal[Ai5])/

Upper frequency limit source [bA101] 00 to 13 06(Terminal[Ai6])/ 07(Parameter Setting)/

selection, 1st-motor 08(RS485)/ 09(Option-1)/ 10(Option-2)/
11(Option-3)/
12(Pulse train input(internal))/
13(Pulse train input(option))

- s [bA103] Sets the upper limit of the frequency

Upper frequency limit, 1st-motor [bA102] to Max. frequency (Hz) | command.

Lower frequency limit, 1st-motor | [bA103] | 0.00 to [bA102] (Hz) Sets the lower limit of the frequency
command.

Frequency upper limit monitor [dA-14] 0.00 to 590.00(Hz) The employed upper limit of the frequency

is shown.

M Limiting a command

Fequency reference input

Upper limit [bA102]

Actual frequency reference

Lower limit [bA103]
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Limit RUN Commands Direction

Q

| want to limit the RUN command direction.
| want to prevent damage of the machine due to the
inverter output in opposite direction.

A

Output in the allowed rotation direction can be
obtained by setting the RUN direction restriction
[AA114] to limit the direction of the operation.
Set the RUN direction restriction if reverse
operation output could adversely affect connected
machines with no external force applied.

If [AA114] is set to 01 (valid only for forward
rotation), reverse rotation due to negative
frequency command will also be limited.

While the direction is limited, the output from the
inverter to the motor is shut off.

B Parameters

Inverter Functions

o

« Even if the RUN command direction restriction by
this function works, the inverter may output
reverse rotation depending on the control result in
cases other than V/f control.

In this case, enable the [HC114] Direction reversal
protection function.

See “12.6.3 Limit the Rotation Output Direction of
the Inverter.”

» Even if this function is used, the motor may rotate
in the reverse direction under an external force
applied in that direction. In such case, Please
configure the system that limits the rotation
direction by not receiving an external force in the
opposite direction.

Name Code Data Description
RUN direction restriction 00 Both forward and reverse rotations enabled
’ [AA114] 01 Only forward rotation enabled
1st-motor -
02 Only reverse rotation enabled
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Limit the Rotation Output Direction of
the Inverter.

Q

| want to prevent damage of the machine due to
reverse rotation of the motor.

A

Depending on the control method, the inverter may
output rotation in the direction opposite to the run
command direction at low speeds. The output can
be restricted in the direction specified by the RUN
command by using the Direction reversal
protection [HC114] is used.

Enable this function if the reverse rotation of the
motor could give damage to the connected
machine.

Inverter Functions

O

This function is enabled when the control method
[AA121] is set to 08 (Sensorless vector control
(IM)), 09 (Zero-Hz-range sensorless vector control
(IM)), or 10 (Vector control with encoder (IM)).
Even if this function is used, the motor may rotate
in the reverse direction under a high-load external
force applied in that direction. When using this
function, Please make a sufficient confirmation that
the motor does not rotate in the reverse direction.

Name Code Data Description
08 Sensorless vector control (IM)
Control mode selection, 1st-motor [AA121] 09 Zero-Hz-range sensorless vector control (IM)
10 Vector control with encoder (IM)
Direction reversal protection, 00 Disabled
1st-motor [HC114] 01 Enabled
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Disable Output Until RUN Command

Permission

Q

| want to prohibit output from the inverter to the
motor until the system allows the RUN command.

A

In consideration of the safety of the system
configuration, it is possible to prevent the inverter
to be running until the system gives permission,
regardless of the status of the RUN command.

If 101[REN] is assigned in the input terminal
function, the inverter cannot output to the motor
until the terminal 101[REN] becomes ON.

Output
Frequency

Inverter Functions

O

» This function becomes enabled when 101[REN] is

set to any of the input terminal function [CA-01] to
[CA-11].

The operation does not start if 101[REN] is set to
OFF. When the inverter is temporarily operated for
test run, etc., 101[REN] must be temporarily set to
000[na].

[REN] input

ON
OFF

RUN
command ON
FW, RV input offF

B Parameters

L

Name Code Data Description
Input terminal [REN]: RUN command enabled / Not enabled
o stion [CA-01] to [CA-11] 101 | ON:  Enabled
OFF: Not enabled
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12.7 Temperature Protection of Motor

Electronic Thermal Settings of Motor

Q

* | want to make thermal protection of motor.
» | want to change the protection level in accordance
with the motor rated current.

B Change of electronic thermal level of motor.

A

* By setting according to the motor rated current,
the electronic thermal protection is applied if
current exceeding the rated current continues to
flow to the motor. To make the protection earlier,
the Electronic thermal level setting [bC110] should
be set lower than the motor rated current.

(Ex. 1) The motor rated current is 64 A.
Conditions:
[bC110] = 64.0 A;
[bC111] = 00 or 01;
When driving at the base frequency;

Trip time (s

60

Output current (A)
( Ratio to the motor
rated current )

0 70496 128
(110%)(150%)(200%)

B Parameters.

Inverter Functions

O

+ Make the setting correctly as this is necessary to
protect the motor.

*  When the thermal protection occurs, the [E005]
Motor overload error occurs.

* When the current grows rapidly, the [E001]
Overcurrent error could occur before the [E005]
Motor overload error.

* In SJ-P1, the electronic thermal protection of the
inverter and the electronic thermal protection of
the motor are implemented separately. Therefore,
even if large value is set to [bC110], the inverter
overload protection error [E039] may occurred
before [E005]. Also, note that the electronic
thermal characteristics of the inverter are fixed for
each model and cannot be changed by user
parameters.

+ See below for details on the electronic thermal of
the inverter:

- "12.19.9 Outputting a Warning Before Thermal
Protection of the Inverter";

- "13.13.2 Checking the Load Factor of the
Thermal Load Rating (Inverter)";

- "EO039 Controller (inverter) overload error" in
Chapter 18;

A

* The electronic thermal time-limited characteristics
is shown in (Ex. 1) when the [bC110] is 64 A, the
[bC111]is 00 or 01 and the inverter is driven at the
base frequency (It means reduction rate is x1).

+ If current of 150% of the Electronic thermal level
setting [bC110] continues to flow, [EO05] Motor
overload error occurs after 60 sec.

+ Depending on the Electronic thermal characteristic
selection [bC111], the reduction rate characteristic
is changed and the time until the trip occurs is
changed too. For details, see the next section.

Name Code Data range (unit) Description
Electronic thermal level 0.0to 3.0 times
; [bC110] the rated current of the Sets the protection current of motor.
setting, 1st-motor ; Nk
inverter (unit: A) *1)
Reduced torque characteristics:

00 This pattern corresponds to the
deterioration of the motor's cooling
capacity in the low speed range.

Electronic thermal Co'nstant torque characteristics:
-4 . 01 This pattern corresponds to constant
characteristic selection, [bC111]
1st t torque output.
st-motor Free setting:
The pattern can be freely set the

02 electronic thermal characteristics
according to the characteristics of the
motor.

*1) The inverter rated current is switched by the load
type selection [Ub-03]. Even if [pC110] is set to be
high, [E001] Overcurrent error occurs when the
output current exceeds the over current level.
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B Change of electronic thermal characteristics.
Q

+ | want to perform protection considering the
cooling ability of the motor at low speed.

* | want to change the thermal protection setting
pattern freely.

A

« Optimal protection characteristics can be obtained
in consideration of the reduction of motor cooling
capacity at low speed. ([bC111]=00)

« By the free setting of electronic thermal
characteristics selection, the thermal
characteristics depending on the frequency can be
set. ([bC111]=02)

B Parameters.

Inverter Functions

O

+ Self-cooling motor needs to be used with reduced
load (current) since the cooling function of the
self-cooling fan becomes less effective when the
motor rotation frequency decreases.

* The reduced torque characteristics is in
accordance with the heat generation of the
self-cooling motor.

Name Code

Data range (unit)

Description

00

Reduced torque characteristics:

This pattern corresponds to the deterioration of
the motor's cooling capacity in the low speed
range.

Electronic thermal
characteristic selection,
1st-motor

[bC111] 01

Constant torque characteristics:
This pattern corresponds to constant torque
output.

02

Free setting:

The pattern can be freely set the electronic
thermal characteristics according to the
characteristics of the motor.

B Reduced torque electronic thermal [bC111]=00.

(Ex. 2) Induction motor rated current 64A,
Conditions:
[bC110] = 64.0 A; [bC111] = OO;
Base frequency [Hb104] = 60 Hz;
Output frequency = 20 Hz;
(As shown in the figure below, at 20 Hz, the
reduction rate is 80%.)

Reduction rate
X1.0
X0.8
X0.6
Output frequency
0 5 16 50 ~ (H2)
0 6 20 60
Base frequency
Trip time (s) e‘
x0.8 | 1 x1
)
A
\
\
AY
\
N,
60 .
e s T

Output current (A)
56.3 76.8 1024 ( Ratio to the motor
(88%)(120%)(160%)  rated current )

A

» It can be used in applications which it is necessary

to reduce the load current according to the cooling
capacity of the motor at low speed.

* When the electronic thermal level [bC110] is 64 A

and the output frequency is 20 Hz and the base
frequency is 60 Hz, the reduction rate is 80% and
the electronic thermal characteristics are as shown
in the lower left diagram of Example 2.

» Since Example 1 shows the case of the reduction

rate =100%, so the [E005] trip occurs after 60 sec
when the electric current of 150% x1 of the motor
rated current flows continuously.

In case Example 2, the [E005] trip occurs after 60
sec when the electric current of 150%%0.8=120%
of the motor rated current flows continuously.
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B Constant torque electronic thermal.
» Use this setting to use the constant-torque motor

(Ex. 3) Induction motor rated current: 64A,
[bC110]=64(A),
Base frequency [Hb104]=50Hz,
Output frequency =5Hz

Reduction
rate
X1.0
Inverter
0 50 Output frequency
(Hz)
Base frequency
Trip time (s)
x1
60
3 H
Y 704 96 128  Output current (A)

(110%) (150%)(200%) ( Ratio to the motor
rated current )

M Free electronic thermal characteristics.

» To protect the motor, the electronic thermal
characteristics can be freely set in accordance
with the load.

B Parameters.

Inverter Functions

A

When the electronic thermal level [bC110] is 64A
and the output frequency is 5Hz to 50Hz with the
base frequency of 50Hz, the reduction rate is x 1.0,
and the electronic thermal characteristics is shown
in the lower figure of Example 3.

Since the reduction rate is x 1.0 same as Example
1, the [E005] trip occurs 60 seconds after 150% x

1 of current flows continuously.

O

For protect the inverter, thermal characteristic in
the low speed range below 5 Hz is reduced (80%
at 0 Hz) with the electronic thermal protection of
the inverter. Therefore, the inverter overload
protection error [E039] may occurred in the low
speed range.

When using a self-cooling motor that reduces
motor cooling capacity at low speeds, take care of
the heat generated by the motor.

Use the reduced torque characteristics or free
setting in the electronic thermal characteristic
selection [bC110] depending on the heat
generation characteristics of the motor.

Name Code Data range (unit) Description

Free electronic thermal [bC120] 0.00 to [bC122] (Hz) Frequen_cy corresponding to free
frequency-1, 1st-motor electronic thermal current 1

Free electronic thermal [bC121] (0.0 t0 3.0) x Current corresponding to free
current-1, 1st-motor Inverter rated current (A) *1) electronic thermal frequency 1
Free electronic thermal Frequency corresponding to free
frequency-2, 1st-motor [bC122] [0C120] to [bC124](Hz) electronic thermal current 2
Free electronic thermal [bC123] (0.0 t0 3.0) x Current corresponding to free
current-2, 1st-motor Inverter rated current (A) *1) electronic thermal frequency 2
Free electronic thermal [bC124] [bC122] to 590.00(Hz) Frequenpy corresponding to free
frequency-3, 1st-motor electronic thermal current 3

Free electronic thermal [bC125] (0.0t0 3.0) x Current corresponding to free
current-3, 1st-motor Inverter rated current (A) *1) electronic thermal frequency 3

*1) The inverter rated current is switched by the load
type selection [Ub-03].
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B Free electronic thermal characteristics (continued).

(Ex. 4) For output frequency = [bC122]

Output current (A)
[bC125]
[bC123]
[bC121]

0 [bC120] [bC124]  Max. frequency (Hz)

[bC122] For IM, [Hb105]
L For SM (PMM), [Hd105]
Trip time (s)
60
3.0
Motor current (A)

0 0w @

(x) : [bC123]x110%
(y) : [bC123]x150%
(z) : [bC123]x200%

H Change the heat dissipation characteristics of
electronic thermal.

Q

« | want to set heat dissipation characteristics of the
motor appropriately.

A

*  When the output current is below the Electronic
thermal level setting [bC110], the electronic
thermal load rating integration data can be
reduced according to the heat emission from the
motor. ([bC112]=01)

Ex. 1) Subtraction mode (for [pC112]=01,
[bC113]=600 s(10 min.))

100% [--==-~-

Electronic thermal
load rating
integration data

0%

Time

*) Electronic thermal load rating of the motor can be
monitored at the [dA-42].

B Parameters.

Inverter Functions

A

* When the output frequency coincides with the
free-electronic thermal frequency 2 [bC122], the
electronic thermal time-limited characteristics are
given in the lower part of Example 4.

+ In Example 4, the [E005] trip occurs after 60 sec
when an electric current of 150% of the designated
free- electronic thermal current 2 [bC123] is
continuously flowing.

O

- When [bC121],[bC123] and [bC125] are set to the
default (0.00) and [bC111] electronic thermal is set
to 02 and driven, the [EOQQ5] trip occurs.

- Be sure to set [bC125][bC123] and [bC121] in this
sequence when to set free electronic thermal.

O

» The setting of the subtraction characteristic shown
figure below are for the electronic thermal of the
motor. Note that the subtraction characteristic of
the electronic thermal of the inverter is
implemented separately and cannot be changed
by user parameters.

» Appropriate setting should be made for the using
motor.

* In case of [bC112]=00, resetting cannot be made
in 10 sec after occurrence of the [E005] error.

- If want to set same as SJ700, set 00 to [bC112].

Ex. 2) Constant period mode (for [bC112]=00)

100% |--
Electronic thermal

load rating o -
\ — —
| s
0% . —

integration data

Time

*) In the constant period mode, there are two
integrated data as shown above. If either one
reaches 100%, the [E005] trip occurs. And the data
is cleared every 10 minutes.

Name Code | Data range (unit) Description
Constant period mode:
00 The electronic thermal load rating integration data only
Electronic thermal decrease increases. It is automatically cleared every 10 minutes.
function enable, 1st-motor [bC112] Subtraction mode: L . .

’ 01 The electronic thermal load rating integration data is
increases or decreases according to the heat emission of
the motor.

Electronic thermal Set according to the heat emission time of the motor.
decreasing time, 1st-motor [bC113] 1 to 1000 (sec) Sets the time for the integration data to change form

’ 100% to 0%.
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H To store the Electronic thermal load rating

integration data to non-volatile memory even after
the power is shut off or the reset is turned on.

Q

| want to continue the motor thermal protection
even after the power supply is shut off and the
system is restarted.

A

When [bC-14] is 01, even if the inverter is restarted
immediately after power off or trip reset, the
electronic thermal protection of the motor is
continued without clearing the electronic thermal
load rating integration data.

When the power is turned off or the trip is reset, the
electronic thermal load rating integration data is
stored in the memory and is reloaded after the
power is turned on or the reset process is end.

Inverter Functions

O

When the data stored function is used, the
integration data are held even if the inverter is
powered off for a long period of time, and a risk of
occurrence of an error would increase. After it is
powered on, a short-time operation could cause an
error.

Name Code Data Description
Not stored :
00 The electronic thermal load rating integration data is
Store electronic thermal cleared at the power supply shut-off and resetting.
counter at power-off [oC-14] Stored : . o . .
01 The electronic thermal load rating integration data is
not cleared and subtracted only in the subtraction
mode.
M Related functions.
Q Q

| want to check the electronic thermal load rating
integration data of the motor.

A

It can be monitored by the Electronic thermal load
rating monitor (Motor) [dA-42].

If want to output a warning signal when the
electronic thermal exceeds a certain level, set the
output terminal function 026 [THM] and the
Electronic thermal warning level (Motor) [CE-30].

For details, see “12.19.8 Outputting a Warning
Before Thermal Protection of the Motor”

I want to check the electronic thermal load rating
integration data of the inverter.

A

It can be monitored by the Electronic thermal
warning level (Inverter) [dA-43].

If want to output a warning signal when the
electronic thermal exceeds a certain level, set the
output terminal function 027 [THC] and the
Electronic thermal warning level (Inverter) [CE-31].

For details, see “12.19.9 Outputting a Warning
Before Thermal Protection of the Inverter”
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Monitoring of Motor Temperature

Q

A

Inverter Functions

O

+ | want to make thermal protection of motor. .
« | want to make temperature protection of the motor
using a thermistor resistance.

* The temperature protection of an external device
can be made by connecting a thermistor installed

in the motor or other external device to the inverter

and setting the function of the thermistor.
* The external thermistor should be wired between

the control terminals TH+ and TH-.

» Set the [Cb-40] Thermistor type selection and the
[bb-70] Thermistor error level accordance with the
thermistor’s specifications.

* When the thermistor resistance value due to the
motor temperature reaches the [bb-70] thermistor
error level, the [E035] thermistor error occurs.

* When [Cb-40] is set to 02, [dA-38] motor
temperature monitor indicates the detected
temperature of the motor.

B Parameters.

When an external thermistor is not connected, a
trip occurs if the thermistor selection [Cb-40] is set
to 01.

To use this function, the wiring distance between
the motor and the inverter has to be 20 m or
shorter. Since the current flowing in the thermistor
is very weak, a measure such as wiring separation
should be taken to prevent noise from the motor
current.

When [Cb-40] is set to a value other than 02,
[dA-38] motor temperature monitor indicates 0 °C.

Name Code Data range (unit) Description
Sets the resistance for the temperature at
Thermistor which a trip occurs in accordance with the
error level [bb-70] 0 to 10000 (Q) thermistor resistance specifications.
Effective when [Cb-40]=01, 02
00 Disabled
Thermistor tvpe 01 Enabled Positive temperature coefficient
selection yp [Cb-40] resistor (PTC)
02 Enabled Negative temperature coefficient
resistor (NTC)
Thermistor gain i Used as a gain adjustment for the detected
adjustment [Cb-41] 0.0t0 1000.0 temperature.
Motor temperature | 14z 361 | -20.010200.0 (C°) | Indicates the detected motor temperature.

monitor
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12.8 Using Functions of Accelerating
or Decelerating Motor Speed

Change Acceleration Time and
Deceleration Time

Q

» | want to accelerate faster to improve the response

of the motor.

* | want to set a long acceleration time to prevent
overcurrent errors.

+ | want to set a long deceleration time to prevent
overvoltage errors.

+ | want to slow down the acceleration and
deceleration because of the load inertia is large.

A

« Set up the acceleration time and the deceleration
time of the motor. If want to slower acceleration or

deceleration of the motor, set to longer time to each

parametor. If want to faster, set inversely shorter
time.

* The setting acceleration time is the time of
increases from 0 Hz to the maximum frequency

and deceleration time is the time of decreases from

maximum frequency to the 0 Hz. Note that the
times are not between 0 Hz and requency
reference.

 In the initial state, the Acceleration time setting 1
[AC120] and the Deceleration time setting 1
[AC122] are enabled.

» The currently enabled acceleration time and
deceleration time can be monitored with [FA-10]
and [FA-12].

B Parameters.

Inverter Function

O

» When the function of acceleration or deceleration
action cancellation 071 [LAC] is selected as the
input terminal function and turned ON, the
acceleration or deceleration time will become 0 sec
and the output frequency will be made
instantaneously to follow the frequency reference.

» The input source of command for the acceleration
or deceleration time can be selected below with
[AC-01].

- Parameter setting / Option-1to 3 /
Program function EzSQ

* The acceleration or deceleration time can be
changed for the each frequency references given
by the multi-speed function. For details, see
"12.4.10 Multi-Stage Switching of Frequency
References".

Name Code Data range (unit) Description
Async. Motor maximum
frequency setting, 1st-motor [Hb105]
10.00 to 590.00(Hz) | Set the rated maximum frequency of the motor.
Sync. Motor Maximum
frequency setting, 1st-motor [Hd109]
Acceleration time setting 1, [AC120] 0.00 to 3600.00(s) Set the accelera!tlon time when increasing from
1st-motor the 0 Hz to maximum frequency.
Deceleration time setting 1, [AC122] 0.00 to 3600.00(s) Set the Qeceleratlon time when decreasing from
1st-motor the maximum frequency to 0 Hz.
Acceleration/Deceleration [AC-01] 00 to 04 00(Parameter setting) / 01(Option-1) /
time input source selection 02(Option-2) / 03(Option-3) / 04(Function EzSQ)
The acceleration and deceleration times become
) 0 sec while [LAC] is ON.
Input terminal function [C[;épgﬂ]to 071 OFF: Function disabled.
ON: Function enabled. The accel/decel time
becomes 0.
ﬁzzﬁlg:atlon time setting or [FA-10] 0.00 to 3600.00(s) Display the currently enabled acceleration time.
ai%?t';rat"’“ time setting or [FA-12] | 0.00t03600.00(s) | Display the currently enabled deceleration time.
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Chapter 12 Inverter Function

B An actual example of setting up the acceleration or

deceleration time. . )
Acceleration time ts

X
Output o Witd)xNy
frequency 9_55X(TS-TL)
Maximum Frequency reference
frequency ST T T T "\ o
[Hb105)/ ,/ AN Deceleration time ts
[Hd105]
o G N,
B=G"Frro~ o
9.55%(Tg+T,)
Time JL : Moment of inertia J (kg-mz) of the load converted
Actual Actual into that of the motor shaft.
aCC?_'efation deC?_le"aﬁon J,, : Moment of inertia J (kg~m2) of the motor itself.
N,, : Revolution speed of the motor (r/min)
[FA-10] [FA-12] TS : Maximum acceleration torque (N-m) of the motor
driven by the inverter.
T, : Maximum deceleration torque (N-m) of the motor
driven by the inverter.
T, : Required operating torque (N-m)
» However short the acceleration or deceleration (Load torque (constant speed) (N'm))

time is set, the actual acceleration or deceleration
of the motor cannot be shorter than the minimum
acceleration or deceleration time that is determined
by the moment of inertia J of the mechanical
system and the motor torque. An act of
acceleration or deceleration in a shorter time than
the minimum acceleration or deceleration time may
cause the [E001] Overcurrent error, [E005] Motor
over load error, [E007] Overvoltage error and etc to
happen.
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Switching Accel. / Decel. Time by
2-Stage Accel./ Decel. Function

Q

| want to change the acceleration/deceleration time
by an external signal to the input terminal.

| want to accelerate slowly at low speed and further
accelerate when the speed exceeds a
predetermined value since large torque is required
at the time of startup.

| want to accelerate / decelerate the motor fast in
forward rotation and slowly accelerate / decelerate
in reverse rotation.

A

Using the 2-stage acceleration / deceleration
function, the acceleration / deceleration time can
be changed during operation by the signal in to
input terminal, frequency reference, or direction
command.
When [AC115] = 00, setting 031 [2CH] in any of the
[CA-01] to [CA-11] and turning OFF/ON the input
terminal allows you to switch the acceleration or
deceleration time.

= (Example 1)

M Parameters.

Inverter Function

O

* When the input terminal is used for switching
accel/decel, to assign 031 [2CH] to any of [CA-01]
to [CA-11].

* When [AC115] = 01, the acceleration time or
deceleration time can be switched when the actual
frequency reference crossing the set value [AC116]
or [AC117].

= (Example 2)

+ When [AC115] = 02, the acceleration or
deceleration time can be switched between that for
the forward revolution and that for the reverse
revolution.

= (Example 3)

Name Code Data range (unit) Description
Async. Motor maximum
frequency setting, 1st-motor [Hb105] 10.00 to Set the maximum frequenc
Sync. Motor Maximum [Hd105] 590.00(Hz) y
frequency setting, 1st-motor
Acceleration time setting 1, Set the acceleration time when increasing from the 0
1st-motor [AC120] | 0.00 to 3600.00(s) Hz to maximum frequency.
Deceleration time setting 1, [AC122] | 0.00 to 3600.00(s) Set the deceleration time when decreasing from the
1st-motor ) ’ maximum frequency to 0 Hz.
Acceleration time setting 2, Set the acceleration time when increasing from the 0
1st-motor [AC124] ] 0.00 to 3600.00(s) Hz to maximum frequency.
Deceleration time setting 2, Set the deceleration time when decreasing from the
1st-motor [AC126] | 0.00 to 3600.00(s) maximum frequency to 0 Hz.
00 Switching by [2CH] terminal. (Example 1)
Accel/Decel change trigger, 01 Switching by 2-stage frequency. (Example 2)
1st-motor [AC1135] Switching when the revolution direction is changed
02 between forward and reverse.
(Example 3)
Accel1 to Accel2 frequency [AC116] 0.00 to Using when the [AC115] Accel/Decel change trigger
transition point, 1st-motor 590.00(Hz) is 01.
Decel1 to Decel2 frequency [AC117] 0.00 to Using when the [AC115] Accel/Decel change trigger
transition point, 1st-motor 590.00(Hz) is 01..
Acceleration/Deceleration time [AC-01] 00 Accel/Decel time input source are " Parameter setting
input source selection " of the operator keypad.
[2CH] 2-stage acceleration or deceleration function.

[CA-01] When [AC115] = 00,
Input terminal function to 031 OFF: The acceleration or deceleration command is

[CA-11] selected by [AC-01].

ON: [AC124]/[AC126] is forcefully enabled.
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Chapter 12 Inverter Function

A a

« How to switching of the acceleration or + The set time of accel. / decal. is the time between
deceleration time can be selected the [AC115] 0 Hz and maximum frequency.
following three methods: Each of the set times are the corresponding
- Turn ON / OFF of the [2CH] input terminal; following.
- Any given set frequency [AC116] / [AC117]; Acceleration time 1: [AC120];
- When revolution direction is changed: Deceleration time 1: [AC122];
» Described below is an exemplar case of switching Acceleration time 2: [AC124];
between the acceleration or deceleration time 1 Deceleration time 2: [AC126].

and the acceleration or deceleration time 2.

(Example 1) In the case of setting [AC115] = 00 (Example 2) In the case of setting [AC115] = 01
2H ON L
[AC116]
Output 2 [AG117]
Output frequency TN
frequency I
— | —
|
Accel Decel | Decel
— Accel  |Accel Decel | Decel | pocel - ime 2 fime2 | time 1
| tmet _jtime2 time 2| time 1 | ale o " ale 5

(Example 3) In the case of setting [AC115] = 02

Fi ON

RY ON

Accel Decel
time 2 time 1

Forward
output frequency

8
h 4

.l
-

Reverse

Accel Decel
output frequency

time 1 time 2
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Switching of Accel / Decel Time for
Each Multi-Stage Speed Reference

Q

* | want to use the multi-stage speed function with
different acceleration or deceleration times for each
speed.

* | want to accelerate or decelerate to a
predetermined frequency by using a plurality of
different acceleration or deceleration times.

A

» Setting up this function allows the acceleration or
deceleration time to be changed in correspondence
to the multi-stage speed terminal.

B Parameters.

O

Inverter Function

* When using the input terminal function to switch
the multi-stage speed, operation should be
performed by assigning 003 [CF1] to 006 [CF4] or

007 [SF1] to 013 [SF7] to any of [CA-01] to [CA-11].

* When the Acceleration / Deceleration selection
[AC-02] is 01, the 2-stage acceleration /
deceleration function is disabled.

Name Code Data range Description
(unit)
The acceleration or deceleration time
00 follows [AC120] / [AC122] or [AC124] /
Acceleration / [AC126] (when 2-stage acceleration or
Deceleration [AC-02] deceleration function is enabled).
selection The acceleration or deceleration time will
01 be switched in accordance with the each
multi-stage speed.
Multi-speed 1 to 15 0.00 to Set the multi-stage speeds to 1st speed
settingp [Ab-11] 1o [Ab-25] 590.00 (Hz) | [Ab-11] to 15th sgee§ [Ab-25]. P
[AC-30], [AC-34], [AC-38],
Accel. time for Eﬁggﬂ Eﬁggg Eﬁggg} 0.00 to Set acceleration times for each
Multi-speed 1 to 15 [AC-66]. [AC-70]. [AC-74] 3600.00(s) | multi-stage speed.
[AC-78], [AC-82], [AC-86]
[AC-32], [AC-36], [AC-40],
Decel. time for Eﬁggg} %ﬁggg} Eﬁggi} 0.00 to Set deceleration times for each
Multi-speed 1 to 15 ’ ’ " | 3600.00(s) | multi-stage speed.
[AC-68], [AC-72], [AC-76],
[AC-80], [AC-84], [AC-88]
00 Corres_ponding to 16-speed binary
Multi-speed [Ab-03] operation. 003[CF 1] to 006[CF4]
operation selection 01 Corresponding to 8-speed bit operation.
007[SF1] to 013[SF7]
Assign the multi-speed input terminal
Input terminal 003 to 006/ | function.
function [CA-01] to [CA-11] 007 to 013 | 003[CF1] to 006[CF4)/ 007[SF1] to

013[SF7]
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A

+ Shown below are the multi-stage speed function
table for binary operation (when [Ab-03] = 00)
and bit operation (when [Ab-03] = 01).

H Table for binary operation [Ab-03]=00:
Input terminal function 003 [CF1] to 006 [CF4].

"s":(':;ﬂf CF4 CF3 CF2 CF1
0Oth speed OFF OFF OFF OFF
1st speed OFF OFF OFF
2nd speed OFF OFF
3rd speed OFF
4th speed OFF
5th speed OFF
6th speed OFF
7th speed OFF

8th speed
9th speed

B Exemplar operation.

Inverter Function

H Table for bit operation [Ab-03] = 01.

Input terminal function 007 [SF1] to 013 [SF7].

Multiple

speeds SF7

SF6 | SF5 | SF4 | SF3 | SF2 | SF1

Oth

speed OFF

OFF | OFF | OFF | OFF | OFF

OFF

1st speed| -

2nd
speed

3rd

speed OFF

OFF

4th

speed OFF

OFF

5th

speed OFF

OFF

6th

speed OFF

OFF

7th

speed OFF

OFF

Note : Do not evaluate ON / OFF of "-"
above.

in the table

Example (3) Even if the set frequency is the same, different
acceleration time or deceleration times can be set.

< 3rd speed [Ab-13] and 4th speed [Ab-14]

2ndspeed [Ab-12] ~\_"TTTTTTTTTTY/N T =s I/
1stspeed [Ab-11] - [ _____________________________________
Output \ Example
frequency
_ )
Example
(2)
Acceleration or 1st speed | 2nd speed| 3rd speed | 3rd speed | 4th speed |3rd and 4th] 3rd speed | 4th speed | 4th speed
deceleration accel accel accel decel accel speed is decel accel decel
time [AC-30] [AC-34] [AC-38] [AC-40] [AC-42] same [AC-40] [AC-42] [AC-44]
Multiple 1st speed 2nd speed| 3rd speed | 2nd speed || 4th speed | 3rd speed | 1st speed 4th speed
speeds
FW —

Example (1) If the multi-speed 3rd speed is selected
with acceleration direction, the selected
acceleration time is the [AC-38] Accel
time for Multi-speed 3.

Example (2) When the multi-speed 1st speed is
selected with deceleration direction

Example (3) When the multi-speed 3 and multi-speed

during multi-speed 3 speed running, the
selected deceleration time is the [AC-40]

Decel time for Multi-speed 3.

4 are set the same and the respective
acceleration time settings [AC-38] and
[AC-42] are set differently, the same
frequency reference with different
acceleration times is possible as shown
figur above.
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B Acceleration or deceleration time table.
» The following table shows the multi-speed commands and their corresponding acceleration or deceleration

times.

Inverter Function

Setting state

Multi-speed command

Command state

Acceleration or deceleration time to be used

1st speed ON Multi-speed 1st speed [Ab-11] > Frequency before 1st speed is ON Accel. time for Multi-speed 1  [AC-30]
The frequency after a speed is ON 2nd speed ON Multi-speed 2nd speed [Ab-12] > Frequency before 2nd speed is ON Accel. time for Multi-speed 2 [AC-34]
will be higher than the speed before 3rd speed ON Multi-speed 3rd speed [Ab-13] > Frequency before 3rd speed is ON Accel. time for Multi-speed 3 [AC-38]
that. 4th speed ON Multi-speed 4th speed [Ab-14] > Frequency before 4th speed is ON Accel. time for Multi-speed 4 [AC-42]
To the accelerating state 5th speed ON Multi-speed 5th speed [Ab-15] > Frequency before 5th speed is ON Accel. time for Multi-speed 5 [AC-46]
6th speed ON Multi-speed 6th speed [Ab-16] > Frequency before 6th speed is ON Accel. time for Multi-speed 6 [AC-50]
Mth 7th speed ON Multi-speed 7th speed [Ab-17] > Frequency before 7th speed is ON Accel. time for Multi-speed 7 [AC-54]
| . speed 8th speed ON Multi-speed 8th speed [Ab-18] > Frequency before 8th speed is ON Accel. time for Multi-speed 8 [AC-58]
| 9th speed ON Multi-speed 9th speed [Ab-19] > Frequency before 9th speed is ON Accel. time for Multi-speed 9 [AC-62]
: : 10th speed ON Multi-speed 10th speed [Ab-20] > Frequency before 10th speed is ON Accel. time for Multi-speed 10 [AC-66]
! ! 11th speed ON Multi-speed 11th speed [Ab-21] > Frequency before 11th speed is ON Accel. time for Multi-speed 11 [AC-70]
[ 1 12th speed ON Multi-speed 12th speed [Ab-22] > Frequency before 12th speed is ON Accel. time for Multi-speed 12 [AC-74]
Acceleration time for 13th speed ON Multi-speed 13th speed [Ab-23] > Frequency before 13th speed is ON Accel. time for Multi-speed 13 [AC-78]
multi-speed Mth speed 14th speed ON Multi-speed 14th speed [Ab-24] > Frequency before 14th speed is ON Accel. time for Multi-speed 14 [AC-82]
15th speed ON Multi-speed 15th speed [Ab-25] > Frequency before 15th speed is ON Accel. time for Multi-speed 15 [AC-86]

No multi-speed Other than those above Acceleration time setting 1, 1st-motor [AC120]
1st speed OFF Multi-speed 1st speed [Ab-11] > Frequency after 1st speed is OFF Decel. time for Multi-speed 1 [AC-32]
The frequency after a speed is OFF 2nd speed OFF Multi-speed 2nd speed [Ab-12] > Frequency after 2nd speed is OFF Decel. time for Multi-speed 2 [AC-36]
will be lower than the speed before 3rd speed OFF Multi-speed 3rd speed [Ab-13] > Frequency after 3rd speed is OFF Decel. time for Multi-speed 3 [AC-40]
that. 4th speed OFF Multi-speed 4th speed [Ab-14] > Frequency after 4th speed is OFF Decel. time for Multi-speed 4 [AC-44]
To the decelerating state 5th speed OFF Multi-speed 5th speed [Ab-15] > Frequency after 5th speed is OFF Decel. time for Multi-speed 5 [AC-48]
6th speed OFF Multi-speed 6th speed [Ab-16] > Frequency after 6th speed is OFF Decel. time for Multi-speed 6 [AC-52]
Nth speed 7th speed OFF Multi-speed 7th speed [Ab-17] > Frequency after 7th speed is OFF Decel. time for Multi-speed 7 [AC-56]
8th speed OFF Multi-speed 8th speed [Ab-18] > Frequency after 8th speed is OFF Decel. time for Multi-speed 8 [AC-60]
, : 9th speed OFF Multi-speed 9th speed [Ab-19] > Frequency after 9th speed is OFF Decel. time for Multi-speed 9 [AC-64]
_E\‘:_ 10th speed OFF  |Multi-speed 10th speed [Ab-20] > Frequency after 10th speed is OFF Decel. time for Multi-speed 10 [AC-68]
! ! 11th speed OFF | Multi-speed 11th speed [Ab-21] > Frequency after 11th speed is OFF Decel. time for Multi-speed 11 [AC-72]
| ) 12th speed OFF  |Multi-speed 12th speed [Ab-22] > Frequency after 12th speed is OFF Decel. time for Multi-speed 12 [AC-76]
Deceleration time for 13th speed OFF  |Multi-speed 13th speed [Ab-23] > Frequency after 13th speed is OFF Decel. time for Multi-speed 13 [AC-80]
multi-speed Nth speed 14th speed OFF Multi-speed 14th speed [Ab-24] > Frequency after 14th speed is OFF Decel. time for Multi-speed 14 [AC-84]

15th speed OFF

Multi-speed 15th speed [Ab-25] > Frequency after 15th speed is OFF

Decel.

time for Multi-speed 15 [AC-88]

No multi-speed

Other than those above

Deceleration time  setting 1, 1st-motor [AC122]

» The switching timing of frequency reference by
multi-speed input terminals is different from that of

the deceleration time.

[Ab-12]
Output Output \ [AC-36
frequency frequency [Abll][ ]
Frequency 1st speed | 2nd speed Frequency | 2nd speed| 1stspeed
reference \l/ reference
Acceleration oo Deceleration saped

time

time
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Stop Acceleration or Deceleration
and Hold the Actual Frequency
Reference

Q

+ | want to temporarily stop acceleration until the
motor speed follows the frequency reference
because torque is required for startup.

+ | want to temporarily stop deceleration until the
motor speed drops follows frequency reference in
order to facilitate that allows the complete stop of
the motor when the load is large.

A

+ Use the hold function, which is more effective for
a mechanical system that has a larger moment of
inertia.

» The acceleration-hold is the function that is to
withhold further acceleration until the motor slip
becomes small at start . Use this function when an
over current error will be happened at the start of
the motor.

» The deceleration-hold is the function that is to
withhold further deceleration until the motor slip
becomes small enough. Use this function when an
over voltage error will be happened during
deceleration.

B Hold at any set frequency for the set time.

Inverter Function

0

» This function works for all patterns regardless of

the contents of the Acceleration curve selection
[AC-03] and the Deceleration curve selection
[AC-04].

» There are two methods of stopping the

acceleration or deceleration, and they can be used
together.
- Holding automatically at any frequency and hold
time;
- Holding by use of the Input terminal function.

H To hold the frequency by use of the input terminal

100 [HLD] terminal function.

Output frequency
Output frequency
[AG112] =+ /—\ ) \
AG110 Ac113]
[ ] [AG111
Time
Time
[HLD] ON OFF ON
M Parameters.

Name Code Data range (unit) Description
Acceleration stop Setting the frequency at which the
frequency setting, [AG110] 0.00 to 590.00(Hz) acceleration is withheld.
1st-motor A setting of 0.00 is not valid.
Acceleration stop time [AG111] 0.00 to 60.00(s) Setting the length of time for which the
setting, 1st-motor ) ) acceleration is withheld.

Deceleration stop Setting the frequency at which the
frequency setting, [AG112] 0.00 to 590.00(Hz) deceleration is withheld.
1st-motor A setting of 0.00 is not valid.
Deceleration stop time Setting the length of time for which the
setting, 1st-motor [AG113] 0.00 to 60.00(s) deceleration is withheld.

. . Using the acceleration or deceleration hold
Input terminal function [CA-01] to [CA-11] 100 [HLD] function.
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Change the Acceleration or
Deceleration Pattern

Q

* | want to reduce the load collapse caused by the
impact of sudden movements such as elevators
and conveyors.

* | want to reduce the shock when the motor starts
and stops.

« | want to change the acceleration gradient
according to the winding amount and the feed
amount.

A

» Setting a(n) acceleration or deceleration pattern is
possible that suit each system.
« Setting the acceleration pattern selection and the
deceleration pattern selection can be done
independently of each other by the [AC-03] and
[AC-04], respectively.
When using a(n) acceleration / deceleration pattern
other than a linear line (00), stable operation can
be performed with fixed frequency references such
as parameter setting and multi-stage speed
references.

Even if a acceleration or deceleration pattern is set,

the acceleration time is set increasing time from the

0 Hz to maximum frequency and the deceleration
time is set decreasing time from the maximum
frequency to 0 Hz.

Hl Pattern selection.

Select a pattern for each of patterns by referring to the following table.

Inverter Function

O

* When the acceleration / deceleration pattern is

changed, the acceleration / deceleration gradient
may become steep in some areas. If the [E001]
Overcurrent error or the [E007] Overvoltage error
occurs, it is necessary to adjust the acceleration /
deceleration time.

If the acceleration / deceleration pattern is set to
other than the linear (00), an impact may occur due
to recalculation of the acceleration / deceleration
pattern by changing the frequency reference value
during acceleration / deceleration.

If the acceleration / deceleration pattern is set to
other than the linear (00), use the other than
analog frequency references. An unsteady
frequency reference value may cause recalculation
many times of the acceleration or deceleration
pattern, which may prolong the actual acceleration
or deceleration time.

Set value 00 01 02 03 04
Curve Linear S-curve U-curve Reverse U-curve EL-S-curve
3 3
g 5 g 5 g
8 © 7 g 1 s ’ [ ‘
[AC-03] | & 2 G £ / 2 g g At
(Acceleration) | & £ g £ S < ,
3 2| /7 I 21,7 £1,7
g / 8 / 8 4
Time Time Time Time Time
3
g 5 3 5 >
[AC-04] |& £ g g -
i 5 a = = f
(Deceleration) :} 3 E 3 3 .
S 3 3 IS N
Time " Time Time Time Time
Linear acceleration / |Effective in the Effective when a winder or the like needs |Providing a
deceleration up to  |prevention of load |to tension control and/or prevent the object shockless start /
the frequency collapse in lifts or to be wound from being cut. Usable for stop similar to the
Description |reference value. on conveyors, for 1-shot winding/feeding. S-curve, and the
example. middle part is linear
acceleration /
deceleration.
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B Curve constant (degree of bulging) of pattern.

*  When the acceleration / deceleration pattern is
selected with [AC-03] / [AC-04], the curve bulge
can be set with the acceleration / deceleration
curve constant [AC-05] / [AC-06].

Inverter Function

The figure below shows examples of S-curve,
U-curve and Reverse U-curve, and curve constants
set to 2 and 10, respectively.

Output frequency (Hz) Output frequency (Hz) Output frequency (Hz)
Target '[Earget Target
Frequency 1rgg(l;ency Frequency
(100%) —> (100%)__, — (100%) —>
96.9 10 7 99.6 7/
82.4 G 93.8 4 Y/
4 i ' 7
At 64.6 65.0 +
//
] 35.0 354 e
’ 31.6 Pt 10
/7 /7 7
6t / o1
: 2/ 4 .25 /
7’ /4 2z,
3.1 10; 4 0.39 T2
25 50 75 T Time 25 50 75 T Time 25 50 75 T Time
Acceleration time until the Acceleration time until Acceleration time until
set value for the frequency the set value for the the set value for the
is reached (100%) frequency is reached frequency is reached
(100%) (100%)
S-curve acceleration diagram Reverse U-curve acceleration diagram U-curve acceleration diagram
[AC-03]=01 [AC-03]=03 [AC-03]=02

M EL-S-curve curvature.
» Use of an EL-S-curve allows the curvature settings
[AC-08] to [AC-11] for acceleration/deceleration.

Output frequency rate (%)

+ Setting all the curvatures at 50 (%) makes the
EL-S-curve equivalent to an S-curve.

* When setting the pair of [AC-08] and [AC-09] or
that of [AC-10] and [AC-11], set the divided values
so that the total of each parameter of the pair is

100%.

100 g Faﬁ{féiili .+ IF[AC-08] = 100 and [AC-09] = 0 are set, the curve
@end of / / deceleration 0€COmMes same as the U-curve acceleration curve.
acceleration [AC-10]

[AC-09]
50
EL-S-curve
ratio @end of
""""""""""""""" deceleration
[AC-11]
EL-S-curve ratio @start of Time (s)
acceleration [AC-08]
B Parameters.
Name Code Data Description
00 Linear acceleration/deceleration
01 S-curve acceleration/deceleration
02 U-curve acceleration/deceleration
Acceleration curve selection [AC-03] 03 Reverse U-curve
acceleration/deceleration
04 Elevator S-curve (EL-S-curve)
acceleration/deceleration
Deceleration curve selection [AC-04] 00 to 04 Same as [AC-03]
Acceleration curve constant setting [AC-05] 1 (small bulging)
_ _ 1t0 10 ¢
Deceleration curve constant setting [AC-06] 10 (large bulging)
EL-S-curve ratio @start of acceleration [AC-08] Designate the curvature of the curved
EL-S-curve ratio @end of acceleration [AC-09] 0to 100(%) | sector when an EL-S-curve pattern is
used. (For acceleration)
EL-S-curve ratio @start of deceleration [AC-10] Designate the curvature of the curved
EL-S-curve ratio @end of deceleration [AC-11] 0to 100(%) | sector when an EL-S-curve pattern is
used. (For deceleration)
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Make the Actual Speed Follow the
Frequency Reference Instantaneously

Q

| want to use the analog input value as the actual
frequency reference without accel /decel time.

| want to make the motor speed follow the
frequency reference as fast as possible.

A

If the acceleration or deceleration cancel [LAC]
function is selected as the input terminal function
and it is turned ON, the acceleration or
deceleration time becomes ignored and the output
frequency is made instantaneously to follow the set
frequency.

Inverter Function

O

+ As the use of the acceleration or deceleration
cancellation function makes the output follow the
command, a large amount of increase/decrease in
the frequency demanded by the command may
cause a trip.

» [LAC] function is valid for any frequency reference
such as one from parameter setting, one from the
communication, and so on.

ltem Parameter Data

Description

Input terminal

function [CA-01] to [CA-11] 071

Acceleration or deceleration cancellation
function [LAC] is selected.

Canceling the acceleration or deceleration
and making the output follow the command.

Frequency

/ Analog frequency reference

L I \ Output frequency

Follow the acceleration or

L , > 9Lt
// N / ///deceleratlon time
A S
Following the S~o - e

command

ON ON

[LAC]

12-8-

Time

11



Chapter 12 Inverter Function
(Memo)

12-8-12



Chapter 12

12.9 Select the Appropriate Control
Mode for the Motor and Load

Selection of Control Mode

Q

« | want to run a fan/pump with settings that provide
a better energy-saving effect.

+ | want to freely change the frequency-voltage
characteristics of a high-speed motor/special
motor.

+ | want to drive multiple motors with one inverter.

A

» Select an appropriate motor control mode for the
motor to be driven and the control mode.

» Set[AA121] = 11 or 12 to drive a synchronous
motor (SM)/permanent magnet motor (PMM).

» The characteristics of the control operation may be
improved by auto-tuning.

* Whether the currently-selected mode is the control
mode for induction motors or that for synchronous
motors (SMs)/permanent magnet motors (PMMs)
can be checked by [dC-45] IM/SM(PMM) monitor.

B Parameters.

Inverter Function

» | want to use high-torque control of conveyors or
the like without using encoder feedback.

» | wanot to perform high torque control around 0 Hz
on cranes, lifts or the like without using encoder
feedback.

» | want to use torque control for mechanical stopper
control and tension control.

0J

+ If the motor type and control mode setting do not
match, the intended motor performance will not be
obtained, so make sure to set it properly.

» See "12.3 Basic Settings of Motor" for checking.

* To drive multiple induction motors (IMs) by a single
inverter, it is recommendable to use it with V/f
control's constant torque characteristics.

» An exemplar selection of control mode will be
shown in the following pages. Some of your
systems may have more suitable modes than what
is selected as the example.

Item Parameter Data Description
00 V/f control-constant torque characteristics (IM)
01 V/f control-reducing torque characteristics (IM)
02 V/f control-free V/f (IM)
03 V/f control automatic torque boost (IM)
04 V/f control-constant torque characteristics (IM) with encoder
Control mode 05 V/f control-reducing torque characteristics (IM) with encoder
selection, [AA121] 06 V/f control-free V/f (IM) with encoder
1st-motor 07 V/f control automatic torque boost (IM) with encoder
08 Sensorless vector control (IM)
09 Zero-Hz range sensorless vector control (IM)
10 Vector control (IM) with encoder
11 Synchronous-start type sensorless vector control (SM (PMM))
12 IVMS-start type sensorless vector control (SM (PMM))
IM/SM(PMM) 00 Induction motor IM being selected.
monitor [dC-45] 01 Synchronous motor SM (permanent magnet motor PMM)
being selected.

* 1M : Induction motor
SM (P