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1.1 What This Chapter Explains

1.2 Types of Warnings

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

Meanings of the Displays

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.

ACAUTlON

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.

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.

Note that even a “ACAUTION" level situation may lead to

serious danger according to circumstances. Be sure to
follow every safety instruction, which contains important
safety information.

The text includes notes using a safety symbol “ /1\ ". Also

be sure to pay attention to the meaning of this symbol to
follow.
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Chapter 1 Safety Instructions/Risks

1.3 Description of Safety Symbols

The text includes notes using safety symbols.
Also be sure to pay attention to the meaning of each symbol
to follow.

Meanings of the Symbols

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
caution”.

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

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.

1-2



Chapter 1 Safety Instructions/Risks

1.4 Cautions

Caution!

/N\DANGER

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

CAUTION inverter, motor or the whole system. Caution view removed to illustrate the details of the
product.
0 + Be sure to read the Guide and appended
documents thoroughly before installing, wiring, 0 * Do not operate the inverter in the status shown
Do operating, maintaining, inspecting or using the in those drawings. If you have removed the
\ inverter. ) Do covers and/or parts, be sure to reinstall them in
their original positions before starting operation,
r - B and follow all instructions in this guide when
* Notes for pos_smle causes of danger or_damage operating the inverter.
are also provided for each explanation in other \. J
Caution sections.

Be sure to read the corresponding explanation
thoroughly before installing, wiring, operating,
maintaining, inspecting or using the inverter.

=@
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Precautions for installation

AWarning

Safety Instructions/Risks

[ Q ® Otherwise, you run the risk of fire.

Fire
* Do not place flammable materials near the
installed inverter.
et * Prevent foreign matter (e.g., cut pieces of wire,
Prohibited

sputtering welding materials, iron chips, wire,
and dust) from entering the inverter.

Install the inverter on a non-flammable surface,
e.g., metal.

Install the inverter in a well-ventilated indoor
site not exposed to direct sunlight. Avoid places
where the inverter is exposed to high
temperature, high humidity, condensation, dust,
explosive gases, corrosive gases, flammable
gases, grinding fluid mist, hydrogen sulfide or
salt water.

o

\.

\

(

A

Fall
Injury

Prohibited

rohibite

@® Otherwise, you run the risk of injury due

to the fall of an inverter.

- When carrying the inverter, do not hold its
cover parts.

Install the inverter on a structure able to bear
the weight specified in the User’s Guide.
Install the inverter on a vertical wall that is free
of vibrations.

J

Q ® Otherwise, you run the risk of injury.

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

L
7

\.

Do
Failure

O

) Prohibited

o

@® Otherwise, the inverter may fail.

\

The inverter is precision equipment. Do not
allow it to fall or bbe subject to high impacts.
Also do not step on it, or place a heavy load on
it.

Avoid places where static electricity
discharges often occur (for example, on a rug)
for the operation of the product.

In order to discharge static electricity from
your body, touch a safe metal surface first
before starting the operation.

J
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Precautions for Wiring

/A\DANGER

Safety Instructions/Risks

A

@® Otherwise, you run the risk of electric )

shock or fire.

s

A

® Otherwise, you run the risk of electric
shock and injury.

>

® Otherwise, you run the risk of injury or

fire.
Injury
Fire
* Do not connect AC power supply to any of the
output terminals (U, V, and W).
Prohibited
0 + Make sure that the voltage and frequency of AC
power supply match the rated voltage (AC input
Do voltage) and frequency of your inverter. y
( ® Otherwise, you run the risk of electric D
shock and injury.
Electric  + Before operating the slide switch SW in the
shock inverter, be sure to turn off the power supply.
Injury * Since the inverter supports two modes of
cooling-fan operation, the inverter power is not
0 always off, even when the cooling fan is
stopped. Before operating the switch, be sure
Do to turn off the power supply and wait for 10
minutes or more. (Confirm that the Charge
lamp on the inverter is off and the DC voltage
between terminals P and N is 45 V or less.)
* Prevent the distribution cable from being
compressed or getting caught to avoid damage
\_ to the cable. )

A

Electric Electric
shock shock
Fire Injury
0 * Be sure to ground the inverter. 0 + Perform wiring only after installing the inverter.
* Entrust wiring work to a qualified electrician.
Do » Before wiring, be sure to turn off the power . Do
supply and wait for 10 minutes or more.
(Confirm that the Charge lamp on the inverter is ( . . )
off and the DC voliage between terminals P and A @ Otherwise, you run the risk of short circuit
N is 45 V or less.) and ground fault.
\. J Short
7 - - - N circuit * Do not remove rubber bushings from the wiring
A ® Otherwise, the inverter may fail. Ground section. Otherwise, the edges of the wiring
fault cover may damage the wire.
Failure
* Do not pull the wire after wiring. ®
LProhibited )
Prohibited
S
AWar ning
) )

® Otherwise, you run the risk of fire.
* Do not use a single-phase input.

Fire * Do not connect a resistor directly to any of the
DC terminals (PD, P, and N).
* Do not use the magnetic contactor installed on
- the primary and secondary sides of the inverter
Prohibited 5 stop its operation.
0 + Tighten each screw and bolt to the specified
torgue.
Do * No screws and bolts must be left loose.
* Connect an earth-leakage breaker to the power
input circuit.
* Use only the power cables, earth-leakage
breaker, and magnetic contactors that have the
\_ specified capacity (ratings). Y,
® Otherwise, you run the risk of damage to
the inverter and motor burnout.
Burnout
* Do not operate the inverter when an output
® phase is lost (output phase loss).
L Prohibited )
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Precautions for Running and Test Running

/N\DANGER

Safety Instructions/Risks

Electric

shock
Fire

%,

® Otherwise, you run the risk of electric
shock or fire.

* While power is supplied to the inverter, do not
touch any internal part or the terminal of the
inverter. Also do not check signals, or connect
or disconnect any wire or connector.

* While power is supplied to the inverter, do not
touch any internal part of the inverter. Also do

2,

Prohibited

turning on the inverter power. Do not 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 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.

| Prohibited ot insert a bar in it. )
4 . ) - )
® Otherwise, you run the risk of electric
shock.
Ifslﬁgtcrll(c » Be sure to close the terminal block cover before

J

>

Injury
Fire

O

LProhibited

® Otherwise, you run the risk of injury or
fire.

* While power is supplied to the inverter, do not
touch the terminal of the inverter, even if it has
stopped.

S

~

>

Injury
Damage

O

® Otherwise, you run the risk of injury andj

damage to the 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

(A

~N

If the retry mode has been selected, the inverter

@® Otherwise, you run the risk of injury.

Injury will restart suddenly after a break upon
detection of an error. Stay away from the
® machine controlled by the inverter when the
inverter is under such circumstances. (Design
Prohibited the machine so that human safety can be
ensured, even when the inverter restarts
suddenly.)
0 + - The [STOP] key on the operator keypad VOP
can be enabled/disabled using the [AA-13]
Do STOP key and is effective only when the normal

communication is established with 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 receiived an operation command, it

* When using the inverter to operate a motor at a
high frequency, check the allowable motor
speeds with the manufacturers of the motor and
the machine to be driven and obtain their
consent before starting inverter operation.

» During inverter operation, check the motor for
the direction of rotation, abnormal sound, and
vibrations.

J

Prohibited the inverter, verify that secure operation of the \ .
. program is ensured. ) restarts automatically. )
AWar ning
( . . . ™~ ( . . )
® Otherwise, you run the risk of injury and ® Otherwise, you run the risk of burn injury.
damage to the machine.
D';{# ;é o ° Theinverter allows you to easily control the iElerrr; ’ (?J’ri':]c’tttﬁ:?:vg‘r‘tae?iate?;:‘(;r‘]”h'Ch heats up
speed of the motor or machine operations. 9 P :
Before operating the inverter, confirm the
capacity and ratings of the motor or machine
Do controlled by the inverter. Prohibited

\

é ® Otherwise, you run the risk of injury.
Injury

0 + Install an external brake system if needed.

Do
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Chapter 1 Safety Instructions/Risks

Precautions for Maintenance/Daily Inspection

/N\DANGER

f ® Otherwise, you run the risk of electric h
shock.
Electric
shock
0 * Before inspecting the inverter, be sure to turn * Entrust only a designated person for
off the power supply and wait for 10 minutes or ® maintenance, inspection, and the replacement
Do more. (Confirm that the Charge lamp on the - of parts. (Be sure to remove wristwatches and
inverter is off and the DC voltage between Prohibited metal accessories, e.g., bracelets, before
terminals P and N is 45 V or less.) maintenance and inspection work and to use
\ insulated tools for the work.) y
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Chapter 1 Safety Instructions/Risks

/N\DANGER

Precautions for disposal

( ® Otherwise, you run the risk of injury and h
explosion.
Injury
Explosion
0 + For disposal of the inverter, outsource the 0 + A qualified waste disposer includes “industrial
disposal to a qualified industrial waste disposal waste collector/transporter” and “industrial
Do contractor. Disposing of the inverter on your Do waste disposal operator”. Follow the procedures
own may result in an explosion of the capacitor stipulated in the “Waste Management and
or produce poisonous gas. Public Cleansing Act” for disposing of the
* Contact us or your distributor for fixing the inverter.
\ inverter. )
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Other Cautions

Safety Instructions/Risks

—ADANGER I —ACaution I

f Q ® Otherwise, you run the risk of electric ( ® Otherwise, you run the risk of significantly\
shock, fire and injury. shortening the life cycle of the product.
Electric Life cycle
shock . )
Fire * If wood materials for packaging are needed to
Injury be sterilized and disinfected, make sure to use
a means other than the wood fumigation
* Never modify the inverter. method. If the product is included in the
fumigation treatment, electronic parts could
Prohibited Do receive critical de}.mage from the_e_mitted gases
. or vapors. Especially, halogen disinfectants
) (including fluorine, chlorine, bromine and iodine)
* For risks other than the above, also refer to “Chapter 8 L can cause corrosion in the capacitor. y

Operation Check”.
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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 DANGER * Reminder for caution for remiote operation in
communication and terminal contact operation after the

power is on.

Stay away from the motor or system even if they

have stopped.

EWARN|NG When power is supplied to them, they start running

automatically.

/W\ CAUTION
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1.6 Response to 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.

2 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.

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 1-12).

b. The carrier frequency must be set according to the
following table to meet an EMC requirement (Table 1
on page 1-12).

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.

1-11
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Chapter 1 Safety Instructions/Risks
Table 1

Carrier Carrier

Model Cat. Cable length freque_ncy Model Cat. Cable length freque_ncy
Model Cable length Carrier model Cable length Carrier
frequency frequency
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Chapter 1 Safety Instructions/Risks

Caution for Machinery Directive
(Functional Safety)

The SJ series inverter P1 will meet the requirements for
functional safety.

Functional Safety Guide SJ-P1 will be provided for
handling for functional safety. (In preparation)
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1.7 Response to 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 Il

Electrical Connections:

- See [7.5 Wiring to the main circuit terminal block] of the

users guide.

Interconnection and wiring diagrams:

- See [7.7 Control circuit terminals] of the basic guide.

1-14
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Field wiring terminal conductor size and Torque Values
making for field wiring terminal:

Required Conductor Required Conductor
Model Load Type Torgue Size Model Load Type Torque size
Model Load Type (N.m) (AWG) Model Load Type (N.m) (AWG)
Required Conductor Required Conductor
Torque size Torque size
P1-00044-L VLD
(P1-004L) LD 14 14
ND
P1-00080-L VLD P1-00041-H VLD
(P1-007L) - L 14 (P1-007H) LD L4 14
ND ND
P1-00104-L VLD P1-00054-H VLD
(P1-015L) Lo L4 14 (P1-015H) LD 1.4 14
ND ND
P1-00156-L VLD P1-00083-H VLD
(P1-022L) LD 1.4 10 (P1-022H) LD 1.4 14
ND ND
P1-00228-L VLD P1-00126-H VLD 12
(P1-037L) LD 1.4 10 (P1-037H) LD 1.4 14
ND ND
P1-00330-L VLD P1-00175-H VLD 10
(P1-055L) LD 3 8 (P1-055H) LD 3 12
ND ND
P1-00460-L VLD e P1-00250-H VLD 8
’ N LD 3 y } LD 3
P1-075L P1-075H 1
( : ND 8 ( ) 5 0
P1-00600-L VLD 4 P1-00310-H VLD
(P1-110L) LD 4 (PL-110H) LD 4 8
ND 6 ND
P1-00800-L VLD 3 P1-00400-H VLD
(P1-150L) LD 25-30 (PL150H) LD 4 8
ND 4 ND
P1-00930-L VLD L P1-00470-H VLD 6
(P1-185L) LD 25-3.0 2 (P1-185H) LD 4
ND 3 ND 8
P1-01240-L VLD 200 P1-00620-H VLD 4
(P1-220L) LD 5.5-6.6 1/0 (P1-220H) LD 4
ND 1 ND 6
P1-01530-L VLD P1-00770-H VLD L
(P1-300L) LD 6.0 Parallel of 1/0 (P1-300H) LD 6.0 2
ND ND 3
P1-01850-L VLD Parallel of 1/0 P1.00930-H VLD
(P1-370L) LD 15.0 Parallel of 1/0 (P1-370H) LD 15.0 1
ND 4/0 ND
P1-02290-L VLD Parallel of 2/0 P1-01160-H VLD Parallel of 2/0
(P1-450L) LD 6.0-10.0 Parallel of 1/0 (P1-450H) LD 6.0-10.0 Parallel of 1/0
ND Parallel of 1/0 ND 1
P1-02950-L VLD Parallel of 3/0 P1-01470-H VLD Parallel of 1/0
(P1-550L) LD 19.6 Parallel of ?/0 (P1-550H) LD 6.0 - 10.0 Parallel of 1/0
ND 350kcmil ND 2/0

- The temperature rating of field wiring installed
conductors is only 75degC.
- Use Copper conductors only.
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Required protection by Fuse and circuit-breakers:
P1-L series models

Fuse Circuit Breaker
Model - - - -
Model Type Maximum Rating Maximum Rating
Type Voltage (V) Current (A) Voltage (V) Current (A)
P(%,'f_%%i‘t)" Class J or T 600 50 : :
P(:ILD-:?_%%Sﬁ:)L ClassJor T 600 50 - -
P(%,'f_%ll%‘t)" Class Jor T 600 50 - -
P(llj-f_%1252(|5_-)L ClassJor T 600 50 - -
P(;l:,'f_%%%?_')'- Class Jor T 600 50 . .
P(%,'f_%%%(i')" Class J or T 600 100 . .
P(:ILD-:?_%‘;%?:)L ClassJor T 600 150 - -
P(gf_ol?%%)" Class Jor T 600 150 - -
P(lla'f_oli%?__)l‘ ClassJor T 600 150 - -
P(;l:,'f_(i%%?_')'- Class Jor T 600 200 . .
P(llg'f_lzzz‘gi')" Class J or T 600 200 . .
P(%,‘f_fo%?_')'- Class J or T 600 300 . .
P(%,'f_%g%(i')" Class Jor T 600 300 - -
Pé‘f_i%%?_'; Class J or T 600 300 . .
P(;l:,'f_%%%?_')" Class Jor T 600 350 - -
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P1-H series models

Safety Instructions/Risks

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

P(llgf%%z;:h;_' ClassJorT 600 30 - ,
P(,lz,'f_%ﬁﬁ;* Class Jor T 600 30 ; ]
P(llgf%g%::;' ClassJor T 600 30 - .
Pé,’f_%g%" ClassJor T 600 30 ; )
Pé,'f_%gi;* ClassJor T 600 75 - ;
P(%,f%%%?_l;_' Class Jor T 600 75 ) )
P(llj'f_ol%%* Class Jor T 600 75 - )
P(llgfaé%(;;_' ClassJor T 600 100 - .
P(%,'f_%;%" ClassJor T 600 100 ; )
Pé,'f_%%%* ClassJor T 600 100 - ;
P(%,fosg)(;;_' ClassJorT 600 200 - ,
F}é’f_%%%ﬁ? Class Jor T 600 200 - ;
P(llgf ]4.115%0H|)-| ClassJor T 600 200 - .
P(,l:,'f_ﬁg%" Class Jor T 600 250 ; ]
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Short circuit rating and overcurrent protection device rating:

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

P1-H series models
- Suitable for use on a circuit capable of delivering not
more than 5,000 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

1-18
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Chapter 2 Handling of

Handling of This User’s Guide

This User’s Guide

Contents
2.1 What This Chapter EXplains ...........cccccvvvieeeeeiinnnenn. 2-1
2.2 Applicable ProductS..........cccuveeieeiiiiiiiiiiieeeeeeiiee 2-1
2.3 Before Reading The GuUIde..........cooviuviieieeiiiiniineeen. 2-1
2.4 Purpose of the Guide..........cccceeeeiiiiiii 2-1
2.5 Overview of the Guide..........coccvviiriiic e 2-2
2.6 GlOSSANY ....eveeeeiiiie ettt 2-3
2.7. Operating PrinCiples ..o 2-5
2.7.1 Purpose of industrial motor control................... 2-5
2.7.2What is an inverter?.........cccovviveeiinenee e 2-5
2.8 Meanings of the Explanatory Symbols .................... 2-6

2.1 What This Chapter Explains

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 Sl units.

2.4 Purpose of the Guide

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.

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
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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. L

® |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) L

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 Instructions (Chapter 9)  explains how to
operate the operator keypad equipped on the main

body. )

® Test Runs (Chapter 10) provides a flowchart to check

for rotating the motor and operations required for test L]

runs.

Handling of This User’s Guide

Examples of Settings by Operation Command
Destination (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 Monitoring Functions (Chapter 13)
explains functions monitorable with the operator
keypad.

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

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

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

Connection to 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.



Chapter 2

2.6 Glossary

*Kana syllabary order

Handling of This User’s Guide

*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.

A SA
Name Description Name Description
Intelligent (relay) Multi-functional contact output Main circuit power Power supply required for running
output terminal terminal. supply the inverter.
Multiple functions are available Potentiometer A regulating device with a variable

according to settings.

Intelligent input
terminal

Multi-functional contact input
terminal.

Multiple functions are available
according to settings.

resistor.
Connect to the analog input
terminal.

Inverter model

The model indicated on the
specification label of the inverter.

Specification label

A label on the side the product, on
which the specifications of the
inverter are indicated.

KA

Name

Description

Sink logic

Logic to turn a signal on by a current
that flows out of the signal input
terminal. This varies depending on
systems.

Regenerating

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

Power supply for
control circuit

Power supply required for settings
using the operator keypad. Control
circuit is supplied with power via RO
and TO or P+ and P-.

Regenerative An optional element to return Braking resistor A power consuming resistor
converter regenerated power to the power connected to a regenerative unit.
supply. Significantly reduce Operator keypad A control panel on the front side to
harmonic current. operate the inverter.
Regenerative Consume regenerated power with a Source logic Logic to turn a signal on by a current
braking unit separately-placed braking resistor. that flows into the signal input
Optional cassette A cassette-type optional part to be terminal.
loaded in the slot on the front side of This varies depending on regions or
the product. systems.
Open phase A part of the power line is down,
leading to unstable input/output. TA
Name Description
Charge lamp Indicate the status of power input to
the main circuit of the inverter.
Power remains when the lamp is lit
even after the power is off.
HA
Name Description
Basic Guide Basic instruction manual including
only information required for
handling the inverter.
YA
Name Description

User’s Guide

Instruction manual including detailed
information required for handling the
inverter.
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*Alphabetical order

Handling of This User’s Guide

C N
Name Description Name Description
A logo used on the product that meets the Normal Duty: A type of load rating that
CE logo requirements of the applicable EC directives. ND rated indicates overload capacity. Generally this is
This is required for products sold within the used in severe load conditions.
European Economic Area.
P
E Name Description
Name Description PLC Programmable logic controller
Electromagnetic compatibility
EMC Properties that neither cause errors in other Permanent magnet synchronous motor
equipment nor cause errors due to noise. PMM PM motor.
PM stands for permanent magnet.
[ PWM Pulse Width Modulation
Name Description Pulse output method of the inverter.
IGBT Insulated gate bipolar transistor
One of switching devices of the inverter. R
IM Induction motor Name Description
1/0 Input/Output RTU Remote terminal unit.
The Modbus protocol name here.
L
Name Description S
Lead to acceleration and deceleration. Name Description
LAD
Accelerate or decelerate the motor. SM Synchronous motor.
Low duty: A type of load rating that indicates PMM is a type of SM.
overload capacity. This can drive a higher
LD rated current motor than ND but has a relatively U
lower overload capacity. This can be used Name Description
for low load capacity. uL Standards issued by Underwriters
standards Laboratories (Board of Fire Underwriters).
M
Name Description \
MFG No. Manufacturing No. Name Description
Very low duty: A type of load rating that
indicates overload capacity. This can drive a
VLD rated higher current motor than LD but has a
relatively lower overload capacity. This can
be used for lower load capacity than LD.
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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?

Handling of This User’s Guide

( )

M Energy savings
Ex.) HVAC (air-conditioner); fans; pumps

\

s

B Adjacent processes requiring speed adjustment
Ex.) textile machines; printing machines

) L EEEEEEEEEEE——————w=w

(@ oo e )

B Load requiring torque
Ex.) machine tools; processing machines; transportation
\_ equipment

J\.

* 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.

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

Variable speed drive

Z
4 A
M Load requiring fine control
Ex.) elevators; food processing; medical devices
. WV,

* 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.

Converter

Rectifier

circuit

DC voltage

Motor

Inverter

J [+

=

L

U/T1
oz &

L[
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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 Provide troubleshooting tips. When
guestions a similar problem occurs, using the
inverter functions may solve the
Q problem.
Key points for a
solution Provide tips for settings for using
functions and describe the details
A of functions.

Provide notes for operating
functions.

The notes for operating functions
include: Data is overwritten, No

operation with no settings etc.

Notes

Confirmation of

procedures Provide procedures for setting and

adjusting the functions.
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Chapter 3 You Can Run the Inverter
after Reading This Chapter

Contents

3.1 What This Chapter Explains...........cccccccovviiiiieneeenins 3-1

3.2 Flow for Preparation of Operation ............ccccccceeernee 3-2
3.2.1 Check the InVerter .........ccooooiiieiiiiiiiiiiceee 3-2
3.2.2 Install the INVerter..........ccooieiieeiiiiieee e 3-2

3.2.3 Wire the Inverter to Check the Power Supply.... 3-3

3.2.4 Operate the Operator Keypad ...........c.ccccvvvenee 3-3
3.2.5 Prepare for Rotating the Motor ............c.cceeennee. 3-4
3.2.6 Troubleshooting ..........ccccevviiiiiieiiee i 3-4

3.1 What This Chapter Explains

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

3.2.1 Check the Inverteer

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

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

Inverter body Basic Guide

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

0

Available only for
P1-01240-L(P1-220L)

??

Eye bolts for hanging the inverter
P1-01850-L(P1-370L) - P1-02290-L(P1-550L)
P1-00930H(P1-370H) - P1-01470-L(P1-550H)

3.2.2 Install the Inverterr

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

For P1-00044-L-P1-01240-L (P1-004L-P1-220L);
P1-00041-H-P1-00620-H (P1-007H-P1-220H)

10cm or more I

5 cm or more

i T

5 cm or more

>—<

10cm or more

| [
("2
I I
I

*

A clearance of22 cm or more is required below the i
to replace aged parts for the following models:
P1-00800-L(P1-150L) - P1-01240-L(P1-220L)
P1-00380-H(P1-150H) - P1-00620-H(P1-220H)

The inverter needs to be removed to replace aged pa
the following models:

P1-00330-L(P1-055L) - P1-00600-L(P1-110L)
P1-00175-H(P1-055H) - P1-00310-H(P1-110H)

*

rts for

(.

nverter

3-2

See “Chapter 6 Installation” for details.

For P1-01530-L-P1-02950-L (P1-300L-P1-550L);
P1-00770-H-P1-01470-H (P1-300H-P1-550H)

el |

30cm or more |

5 cm or more

>—

- o - oy

5 cm or more

>r—<

30cm or more

| |
| |
| |
L |
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3.2.3 Wire the Inverter to Check the Power Supply

* 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 front cover.

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

Charge

See “Chapter 1 Safety Instructions”, “Chapter 7 Wir e
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 45Vdc or less.

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

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

lamp R S T
(L) (L2) (L3)

PD
1)

P
) |

G

@

N U
©) (T1)

\%
(T2)

w
(T3)

Shorting bar
between PD and P

Connection of
the power supply line

Grounding

Connection of
the motor line

3.2.4 Operate the Operator Kevpadid

Confirm how to operate the operator keypad.

See “Chapter 9 Operating Instructions” for details.

7

Indicates parameters, data, trip state due to an
error and other statuses.

L/

\.
N
Screen transition and
setting cancellation
functions are assigned.
J

f

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.

\

7

\

Z
] A
Pressing the Run button sends

an operation command if it is
Lenabled.

!

Data storage and detailed
settings functions are
assigned.

Turns on when an
operation command
is sent.

Pressing the button sends a
stop command. This is also
used to reset a trip state.

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

3-3
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3.2.5 Prepare for Rotating the Motor »r

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

Output frequency

Make sure that the NRDY indicator
is not displayed.

Confirm that the FW or RV indicator Output current

is displayed.
= [AALLLIS02 X Confirm that the command
Input terrmal monitor frequency is at the desired
LLLLLLILLLL value.
A\ 4 = (Ex.) [FA-01]=60.00Hz
Press the right key to move Mener el 60.00 Hz  Optional

forward a screen while device

pressing the O key to confirm
the setting.
Ex. Change [FA-01].

Output frequency 3

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

HQ

Output Frequency

FA-01 Press the up, down,
Main speed commana-* left, or right key to FA-01
(Operator keypad) change data while < Main speed command
0.00 Hz pressing the O key (Operator keypad)
[0.00-60.00] to make the setting. 60.00 Hz

v [0.00-60.00]

0.00 Hz

...... o 60,00 Hz
| Ready to operate! Press the Run button to accelerate the motor.

v

3.2.6 Troubleshootinaqg

4 N\ ( )y
The motor does not rotate! How to operate the operator keypad.
An error indication appears on the inverter. See “Chapter 9 Operating Instructions”.
See “Chapter 18 Tips/FAQ/Troubleshooting”. > <

: \ | How to run our inverter using external signals.

How to reduce noise, suppress harmonics and increas e See “Chapter 10 Test Runs” and “Chapter 11

regenerative potential. Examples of Settings by Operation Command
See “Chapter 7 Wire Connection and Optional Devices”. Destination”.

How to run our inverter with communications. How to use the inverter functions.
See “Chapter 14 RS485 Communication”. How to monitor the ~ operating status.

\ /| See “Chapter 12 Inverter Functions” and “Chapter 13
Information Monitoring Functions”.

. J
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Chapter 4 Main Body of the Product

Contents

4.1 What This Chapter EXplains ........cccccccoocvvvvieneeeinnns 4-1

4.2 External Appearance of the Product........................ 4-2

4.3 Model of the Product and Specification Label ......... 4-3
4.3.1 Model of the Product ...........cccoccvverieeeeniinnenns 4-3
4.3.2 Specification Label.........c.cccoooiiiiiiiii. 4-3
4.3.3 Indication for Japan ........c.cccceevvvieiniieeeniieees 4-4

4.4 Method of Inquiry and Product Warranty................. 4-5
4.4.1 Method of Inquiry about Product....................... 4-5
4.4.2 Product Warranty and Inquiry ...........c.ccceeuvvveee.. 4-5
4.4.3 Limitation of Liability .........cccccooniiiieiiiiniiien. 4-6
4.4.4 How to use our Warranty Service..................... 4-6
4.4.5 Changes in Product Specification..................... 4-6
4.4.6 Notes for Applying the Product.......................... 4-6
4.4.7 SUPPIEMENT ... 4-6

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
General and troubleshooting
Q questions
A Key points for a solution

0

Confirmation of procedures

a
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4.2 External Appearance of the Product

Q A

* The cover is attached at factory shipment.

How to check the external appearance.

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

Operator keypad
A removable liquid crystal panel (VOP).
The POWER and RUN lamps are on it.

Heat sink

Front cover

Terminal block cover

Specification label

Product’s main body

Praoduct’s main body
(with a front cover opened)

Optional cassette installed

A maximum of three optional cassettes can be
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 devices including
reactor.

.

Backing plate
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4.3 Model of the Product and
Specification Label

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 25A for Japan P1 00250 L F F
Ex. 2: 400V class 62A for Europe and Southeast Asia Pl 00620 H F E F
Ex. 3: 200V class 49A for North America Pl - 00490 ) L F U F

Motor maximum rated current
(at VLD rated current)
00001(0.1A) to 99999(9999.9A)
[Ex.]00041: 4.1A; 00470: 47.0A

Input power specification:

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

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

Specification Label

Q

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

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: P1-055LFF (for Japan): 5.5/5.5/3.7 (Regions other than Japan)

) e ~N
Input ratings HITACHI NVERTER \ Ver.1.00
(Frequency/voltage/No. of \ o e L

Model:  P1-00330-LFF
Output ratings A Input/Entrée :50Hz,60Hz 200-240V 3ph ** [** [** A
(Frequency/voltage/ > Output/Sortie : 0- 590Hz 200-240V 3ph _** [ ** [* A
No. of phases/Rate current)
= MFG No. 62AA****** BB001 Date:**++
X / Hitachi Industrial Equipment Systems ~ MADE IN JAPAN NE**x-xx
MFG No.; factory serial No. Co.Ltd.
N J

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.
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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(0.4kW) to 550(55kW)
Ex.) 004(0.4kW); 055(5.5kW); 370(37kW)

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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4.4 Method of Inquiry and Product Warranty

Method of Inquiry about Product

A

For an inquiry about product damage or faults or a
question about the product, notify your supplier or the
Technical Inquiry Service for Inverter on the back cover
of the information shown on the right side.

Product Warranty and Inquiry

A

Hitachi Industrial Equipment Systems (our company)
warrants that SJ series inverter type P1 you purchase is
free from defects in manufacturing under normal use
during the warranty period.

The warranty will only apply to damages to the delivered
inverter and excludes all damage to other equipment
and systems induced by any fault of the inverter, or the
use of the motor, machines or power supply in an
inappropriate installation environment exceeding the
specified values or with inadequate parameters. You
are requested to minimize risks to other equipment and
systems induced by any fault or failure of the delivered
inverter, and to ensure safety design and measures that
can inform the user of the risks. For the use of the
delivered inverter, maintain the safety margin in rating
and performance while make a design of other
equipment and systems with enough margin and
redundancy. Our company does not guarantee the
applicability of the delivered inverter to your purpose, so
be sure to check on your own in advance.

If defects in manufacturing are found in a purchased
product, our company will, at our company’s discretion,
repair or replace the product in question free of charge,
provided the product is still under warranty (Warranty
Service).

The warranty period is for one year from your date of
purchase. If any on-site repair service is required in
Japan or other countries, you are asked to pay the
actual expenses incurred for dispatching technical
personnel depending on circumstances. In addition, our
company has no responsibility for on-site readjustment
or test runs due to a failure.

The warranty period for the parts repaired or replaced in
terms of the Warranty Service is for six months after
completion of repair of the repaired or replaced parts. If
any defect occurs to the repaired or replaced parts
during the above period, our company will have
responsibility for repairing or replacing the parts again.

Main Body of the Product

\_

e - )
B Inverter Model: A model nhame beginning with

P1- described on the specification label.

B MFG No.: Indicated on the specification label.
B Date of purchase: Your date of purchase
Bl Content of inquiry

* Event occurred and its condition
* Content of your question

4-5

For receiving the Warranty Service, prepare a document
stating your date of purchase such as the receipt issued
where you purchased the product. Note that our
Warranty Service does not cover failure, damage,
malfunction, or any other defect in our products
resulting from any one of the following:

1)
@)

Your date of purchase is not verified;

Losses or damages caused by inadequate use
without following the conditions of use, handling
instructions and notes as stated in the User's Guide
of the product;

Inappropriate use, manipulation, or improper repair
of the product or repair by anyone other than our
authorized repair technicians;

Deterioration and wearing out of the product
resulting from normal use;

Damage due to earthquakes, fires, lightning strikes
or other acts of nature, environmental or salt
pollution, along with abnormal voltages and any
other external factors;

Falls or impacts that occur during transportation or
travel after purchase;

Losses or damages caused by software
programmed by anyone other than our company’s
personnel;

Losses or damages caused by software you
installed; or

Use in any countries other than Japan

©)

(4)
(®)

(6)
@)

®)
©)

Your data or programs stored in the memory of the
product may be lost during repair. Store a backup of
your data and programs in advance on your own
responsibility.
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Limitation of Liability

This warranty specifies all the warranties provided to
you, and our company, our affiliates and sales outlets
disclaim responsibility for any or all express or implied
warranty of the product including any warranty of
merchantability or fitness for specific purposes.

In no event shall our company, our affiliates and sales
outlets be responsible for any accidental, special, direct,
or indirect damages sustained by you resulting from
poor quality of the product (regardless of predictability).

How to use our Warranty Service

If our product fails to function as stated in the Guide or
Basic Guide during the warranty period, you can receive
our Warranty Service by contacting your supplier or
local Hitachi Distributor. If future updates create any
discrepancy between the Guide and Basic Guide, the
description in the Guide will have higher priority.

To request a repair at your charge, contact your supplier
or local Hitachi Distributor.

Changes in Product Specification

Note that specifications mentioned in the catalogs,
product guides or technical documents are subject to
change without notice.

4-6
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Notes for Applying the Product

Make sure to follow the conditions of use, handling
instructions and notes as stated in the User’s Guide of
the product.

Make sure in advance that the inverter is allocated and
installed appropriately for your purpose in the whole
system.

Be sure to observe the following when using the
inverter:
(1) Use of the inverter maintaining the safety margin in
rating and performance;

(2) Ensured safety design with enough redundancy;

(3) Ensured safety design that can minimize risks to
your facilities in the event of a failure of the inverter;

(4) Construction of the whole system based on safety
measures that allows you to notify the user of
potential risks; and

(5) Periodical maintenance of the inverter and your
facilities

The inverter is designed and manufactured as a product
for general industrial products. Therefore the inverter is
not meant to be used for the following purposes, and if
you use the inverter for these purposes, our company
shall provide no warranty for the inverter, unless
otherwise specially agreed.

(1) Special purposes such as aerospace, nuclear
energy, electricity, riding a mobile vehicle, medical
care and submarine relay equipment; and

(2) Purposes that may significantly affect human lives
or properties such as manned elevators,
amusement facilities and medical devices

If you have no special quality requirements in the limited
use of the inverter for the above purposes, please
contact our sales department to verify the applicability.
The inverter is meant for an induction motor [IM]
(three-phase motor)/synchronous motor
(permanent-magnet motor) [SM(PMM)] (three-phase
motor). Make an inquiry to us about the use for loads
other than the above.

Supplement

See “Chapter 19 Maintenance and Inspection” for
service life-limited parts.

For optional devices, refer to the instruction manual
provided together with each device.

This warranty does not limit the legal rights of customers
of the product.

This warranty is valid only in Japan. —This warranty is
valid only in Japan.—

Please contact your supplier for the warranty of any
product you purchased overseas.
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Chapter 5 Included Items

Contents
5.1 What This Chapter EXplains ........cccccccoocvvvviereeeiinns 5-1 5.1 What This Chapter Explams
5.2 INCIUded HEMS ... 5-2 This chapter describes included items that need to be
checked upon purchase.
5.3 Inspection upon Purchase...........cccccooviiiiiieniiinnns 5-3
5.3.1 Checking When Opening the Package............. 5-3 -
Symbol Meanings
5.3.2 User’s Guide (the Guide)........ccceeveeeriiiiuiieenennnn. 5-3
General and troubleshooting
Q guestions
A Key points for a solution

D Notes
B Confirmation of procedures
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5.2 Included Items

Q A

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

The following is included in the package:

Specification label

 Included Items

Inverter body: 1 Basic Guide: 1

\ J

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

[ e QQ ;

. Eye bolts for hanging the inverter
* Available only for P1-01240-L(P1-220L) P1.018E0.L PL.370L) 029900t (PL-550L)
'\S"s;‘fe‘:icrew' . P1-00930H (P1-370H) - P1-01470-L (P1-550H)

J

4 \ )
0 Inverter body A + Applying a different inverter voltage class or
Confirm that the model you ordered and the model o motor rated voltage from the specified input
name on the specification label are the same. Find an aution power voltage may lead to damage to your
inverter in the package. ) inverter or motor burnout.
0 + Check with the specification label to be sure
(0 ) Do that the inverter voltage class is correct.
Basic Guide \ J
Enclosed as a booklet. Following this guide allows
you to do a test run and set simple settings. * See “4.3.2 Specification Label”.

\_ J
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5.3 Inspection upon Purchase

Q

* What's needed to be checked upon purchase

Checking When Opening the Package

A

* Check the items on the right when you open the
package.

* If you find any faults or defects in the product or have
any question about the product, contact your supplier or
our sales department shown on the back cover.

User’s Guide (the Guide)

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, download the latest version.

5-3

Included Items

N
Check the product for damage (including falling of parts
and dents in the inverter body) caused during
transportation.

J

Upon opening the product package, check that
the package contains an inverter set and the Basic Guide.

Check the specification label again to confirm that
the product is the one you have ordered.
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Chapter 6 Installation

Contents

6.1 What This Chapter EXplains ...........ccccccvvvvveeeeeiinnnnen. 6-1
6.2 Installation Environment .............cccoeeeeeeeiiiiiiiiieneeeeeens 6-2
6.3 External dimensions ........ccooeeevvvvviiiiiieeeeeeeicee e, 6-6

Installation

6.1 What This Chapter Explains

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.

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.

l@l[l Temperature

requirements

A

* Temperature requirements vary depending on the selected load rating.

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

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 allowablle range. Operating the
inverter at a temperature outside this range will
shorten the inverter life (especially the
capacitor life).

& 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.

20 to 90%RH

6-2

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.

®@

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

#

..

7

Screw clamp Screw clamp

A

O

Incline

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

4 Mounting in an enclosure

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

6-3

Inverter

%_ L]

. —
L

T [Ventilation fan T —Ventilation fan

[==] [==]
|

Inverter

—\

(Acceptable) (Acceptable)

Position of ventilation fan
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Installation

€ Surface on which to install the inverter

The inverter will reach a high temperature (up
to about 150°C) during operation. Install the
inverter on a vertical wall surface made of
nonflammable material (e.g., metal) to avoid
the risk of fire.

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)

10cm or more I

5 cm or more

5 cm 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:
* P1-00330-LFF (P1-055LFF) to P1-00600-LFF (P1-110LFF)
\'P1-00175-HFF (P1-055HFF) to P1-00310-HFF (P1-110HFF)

J

Wall
/
B
g
9]
2 7
——
Air flow 7

Leave sufficient space around the inverter.
Keep sufficient distance between the inverter
and other heat sources (e.g., braking resistors
and reactors) so that the heat discharged from
the heat sources does not affect the inverter.

For
P1-01530-L to P1-02950-L (P1-300L to P1-550L);
P1-00770-H to P1-01470-H (P1-300H to P1-550H)

—— = — oy

5 cm or more 5 cm or more

>r—< >—<

r —
| 30cm or more |
|
1

|
|
|
30cm or more |

|
|
|
L -

Keep enough clearance between the inverter and the wiring
ducts located above and below the inverter to prevent the
latter from obstructing the ventilation of the inverter.

* See “Chapter 20 Specifications” for the dimension drawing
of the inverter.

6-4
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Installation

€ Reduction of enclosure size

The heat sink of the inverter is positioned
outside the enclosure, so that the amount of
heat produced inside the enclosure can be
reduced and likewise the size of the enclosure
can also be reduced. Mounting the inverter in
an enclosure with the heat sink positioned
outside requires an optional dedicated special
metal fitting. To mount the inverter in an
enclosure with the heat sink positioned
outside, cut out the enclosure panel according
to the specified cutting dimensions.

* See “Chapter 20 Specifications” for the efficiency of
the inverter.

O

Entering
foreign
matters

6-5

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.

Heat sink positioned outside

Inverter

Wall
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6.3 External dimensions

Installation

Model Pl-*****-*(Pl-****)

(Example of description)

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)

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

on

oo

@

~
' -
| U
= | D
o3| o
0
N = _

T

|

|

0000000

0000

000000000

[

0
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Model P1-#*x¥*_%(P] -***x)

Installation

200V class:
00330-L(055L), 00460-L(075L), 00600-L(110L)
400V class:
00175-H(055H), 00250-H(075H), 00310-H(110H)
W (mm) H (mm) D (mm)
Dimension
210 260 170
3 210
184 _ | 2-eT
(22) (78) _ /
i - i
fe- Fdi T
| (=0803) | N
LD e =
& @
: “F
- 189
]H[ L .rl 1
- \‘ N =
(000000000000000000000000000000000000 e
0 ”‘“ ‘H [W[IHHHF a
o o ==
: o |
203 | -
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€ Notes for P1-00600-L (P1-110L)

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.

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.

Step (4)

Screws prepared on your own

—

Figure How to install

Step (3)
Screws prepared on your own

é )
0%, wa 4

E=——] [——]
@[m g ®
o] LI

—
o]

; Figure Front and right side diagrams _/

—
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Chapter 6
Model Pl-*****-*(Pl-****)
200V class:
00800-L (150L), 00930-L (185L), 01240-L (220L)
400V class:
00400-H (150H), 00470-H (185H), 00620-H (220H)
W (mm) H (mm) D (mm)
Dimension
245 390 190
_ 245
) 229 2-¢7
47 18 /
- - |
{a- T -
|_| i
=1 . . ;
= =)
f = =
(] L}
e on
o o
.
L] L]
= =
7
: I e
229
L
0oqo0n00un00000000000DD =
al— '—ID il I
]
==H
oD
| @ LY i

2395

6-9
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€ Notes for P1-01240-L (P1-220L)

0

Procedures:

(1) Tighten (four) spacers to the (upper and lower) brackets
as shown in Figure 1 using (four) M3x8 screws included
in the package. (Tightening torque 0.6 to 0.8 Nm)

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.

4 )
( SteP (1) \13xg screw Step (1) )
V IS Y,
/ Wall /
Step (2) ﬁ‘
Screws prepared /\* ; |
on your own | i
Step (1) |
pacer
& E>
Screws prepared
on your own
Figure How to install ) k _)

6-10

Figure Front and right side diagrams
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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

1=

H ] [ ] @
Tl [T @

195

6-11
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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

Cad
oo
=

fad
L
=

-]

-
il

o

520
‘\r@

T

it W
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Model Pl-*****_*(Pl_****)

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

W (mm) H (mm) D (mm)
Dimension
480 700 250
480
_ 380 ]
2—¢ 1?2
VA
::L_E?F_ _T'-F' —
I o B
o]
- -
[- -I - -
[ o]
: .
e
— - _I:pl
172
380 _
E = |
o2
L
]
)
o
el
)

6-13

Installation

©
'
)
ot

Py




Chapter 6 Installation

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

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

W (mm) H (mm) D (mm)
Dimension
390 700 270
) 390
- 300 | 2-g12
S
: o
= ¥ w i
(&) & ] (]
L= 2
fw] -
[ ©
Fre
| ©
—
 —
—3
—
—
—3
—
=
s : o~ |
o]
i 300 _
=1

o>
-
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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
. 4810 _
" 380 N {
' 2—¢l
|~
i -~
J:I:I..._Ea_ —inﬂ
=
= )
| o
1 "-J'
L } ool
° | - . L]
'ﬂ:l_ l — - I —
12
I N o "
\i 5 L% -
=
o . )
o | s s [ s s [ s |
Cd | e | s | e e
o | |IEEEEEEE [¢)
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Wire Connection and Optional Devices

Chapter 7 Wire Connection and Optional Devices

Contents

7.1 What This Chapter EXplains ..........ccoccveeeeeeeeninnne.

7.2 Remove the Terminal Block Cover ........c.ccccceveee..

7.3 Use the Backing Plate ..........cccccvevvveeenninennn.

7.4 Check a Terminal Connection Example

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
2o Lo RN 7-7

7.5.4 Recommended Wire Diameter, Wiring Tools, and
Crimping TermMiNalS.........ccovoviiiiiiiee e
7.5.5 Applicable Breakers
7.5.6 Wiring Locations.........ccccceevvviviieeeeeeninnns
7.5.7 Wiring to Power Supply and Motor
7.5.8 Wiring Separately to the Control Circuit Power

SUPPLY et 7-18
7.5.9 Outline of Applicable Peripheral Devices......... 7-19
7.5.10 DC Reactor Connection Terminal (PD,P)....... 7-20
7.5.11 Regenerative Braking Option.............cccceenee. 7-21

7.5.12 Connection Terminals for External Braking
Resistor (P,RB) ......ccccovvviiiiiiieeeeieciiie,
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7.5.14 Enable the Internal EMC Filter
7.6 Operation and Optional Areas ...........ccccceeeeeerrnnnne.
7.6.1 Structure of Operation and Optional Areas...... 7-23
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7.6.3 Take Out the Operator Keypad on the Panel... 7-24

7.7 Control Circuit Terminal Area...........ccccvvveeeeericnnnee. 7-25
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7.7.2 Wiring to the Control Circuit Terminal Block..... 7-26
7.7.3 Wiring Portion Under Control Circuit................ 7-28
7.7.4 Wiring Portion Above Control Circuit ............... 7-31

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
General and
Q troubleshooting questions
A Key points for a solution

G Notes
B Confirmation of procedures
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7.2 Remove the Terminal Block Cover

Q

- We 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.

///
/ >3
Operator keypad VOP /%//i/e

Control circuit terminal block

Wiring separation plate

Terminal block cover

Connection of
optional cassette

Main circuit terminal block

Backing plate

7-2



Chapter 7

7.3 Use the Backing Plate

O

* When connecting wires to apply high voltage on the
AL terminal, draw out the plate separately from the
wiring of control circuit.

HBacking plate (i)
P1-00330-LFF~P1-00600-LFF (P1-055LFF~P1-110LFF)
P1-00175-HFF ~P1-00310-HFF (P1-055HFF~P1-110HFF)

HBacking plate (ii)
P1-00800-LFF~P1-01240-LFF (P1-150LFF~P1-220LFF)
P1-00400-HFF ~P1-00620-HFF (P1-150HFF~P1-220HFF)

CJ

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

HBacking plate (iii)
P1-01250-L (P1-300L)~P1-01540-L (P1-550L)/
P1-00770-H (P1-300H)~P1-03610-H (P1-1320H)

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.

a N
Do not remove rubber busings from
A the wiring section unless a conduit

Electric  tube is connected. Doing so may
é:‘o‘ffn"d cause the edge of backing plate to

fault  damage the cable sheath, leading to
short circuit or ground fault.

Wire Connection and Optional Devices

Please contact the sales officer of our
company for the latest information.

- Backing plate (i)
Wiring of anr
control circuit {

Wiring of main
circuit

- Backing plate (ii)

Wiring of
control circuit
Wiring of main

circuit

Unnecessary part

- Backing plate (iii)

Backing plate

Rubber bushing

7-3
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7.4 Check a Terminal Connection
Example

M Outline of main circuit

Wire Connection and Optional Devices

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

Internal EMC filter

__________________

;', Short bar or terminals‘; {" Short bar
Earth-leakage Electromagnetic ; il !
breaker contactor ! l] i i i
ELB MC i 0O L i
————— | === R/LlA\ i N % \ o i
T X T T i Shortbar Enable }1 N RB PD P || 3.phase AC motor
3-phase ! R : ! S EAN /
AC plower 1 '4' 1 2 U/TL
supply | : 11
—+—x_——
e I P VIT2
200V class:
200-240 VAC J51 connector WIT3
400V class: P
Main circuit
380-500 VAC terminal area D-class grounding
(200V class)

Control circuit
power supply

C-class grounding
(400V class)

B Outline of operation section

VOP

Connection of optional cassette

SLOT2

SLOT3

i SLOT1

[

[

[

7-4
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B Outline of control circuit
* The following shows an example of sink logic

/L Pr_ P24

Backup Control circuit terminal area 7]
24v power supply p- L_ Alarm relay 1C contact
terminal
B (swe) P24 .
16C —
You can switch between Lers Relay 1A contact
the sink logic and source -
logic for input terminals 11/RUN
by using SW6.
12/FA1
Input terminal = - 13/FA2
CM1 ~ Output terminal
14/IRDY * Supporting sink/source
15/0L
* When using source
logic, connect the 3 CM2 -
shield to CM1. 10V Aol
Analog
input 1 H
swa) L O—-

Analog ™) >

f [ T AN T P24 ) Interface
input 2 () D 24V power supply terminal

Analog (#10V) >
; S
input3  (ov) >

Thermistor “ﬁ\

L RS485 terminal
Modbus
communication

* The signal ground for RS485
terminal is CM1.

STO input

ST2 uUsB RJ45
)

N
T Operation sectionT
J I_ Operator keypad

(VOP)

STO confirmation output

PC (ProDriveNext)
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7.5 Connect Wire to the Main Circuit

Wire Connection and Optional Devices

* The RB terminal is mounted only on models

Terminal Block

equipped with the drive circuit for braking
resistor.

Configuration of Main Circuit Terminal

Block

Internal EMC filter

’ N e —————————— N

Short bar or terminal

! \
1
1 l:
] [
1 T
1 T
] [
: B
L O) !
I -/ N\ I
: i
1
\
X \

Earth-leakage Magnetic
breaker contactor
ELB MC
I===== === L RILLA
T !4‘ T Y91

=t

200 V class:
200-240 VAC

400V class:
380-500 VAC

J51 connector

Control circuit
power supply

Short bar Enable

~ s N

3-phase AC motor

Main circuit
terminal area

D-class grounding

(200V class)
C-class grounding

(400V class)
C

@ 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 gnd P1-*****-*FCF

Short circuit 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.

Description of Main Circuit Terminal

Block
Terminal symbol Terminal name Description
R,S,T Input terminal for Connect to the AC power supply. Do not connect these terminals to the
(L1,L2,L3) main power supply AC power supply when using the harmonic suppression unit HS900A
series.
u,v,w Inverter output Connect to the 3-phase motor.
(T1,T2,T3) terminal
PD,P DC reactor Remove the short bar between PD and P terminals, and connect the
(+1,+) connection terminal optional reactor DCL for improving power factor.
P,RB Connection terminal Connect the optional external braking resistor. For models equipped with
(+,RB) for external braking the braking resistor circuit, see “Chapter 20 Specifications”. Models not
resistor equipped with the braking resistor circuit does not have the RB terminal.
PN Connection terminal Connect the optional regenerative braking unit BRD, regenerative
(+,-) for regenerative converter RC700, and harmonic suppression unit HS900A.
braking unit
® Inverter earth The earth terminal for the Inverter case. Please connect this terminal to
terminal the ground.
Conduct class-D ground work for 200V class, and class-C ground work
for 400V class.
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What Can Be Done with Main Circuit

Terminal Block

M Points to be noted on main circuit terminals

s

/N

Electric
shock

- Make sure to check that the charge lamp is )

off before performing wiring. Once the
power is turned on, regardless of whether
open phase is occurring or the device is
running or not, it is very dangerous
because the capacitor in the inverter is
charged at high voltage for a certain period

even after the power is shut off.

Minput terminal for main power supply (R,S,T)

,

.

@

Do

* For connection between the power supply

and main power terminals (R, S, T), use the
earth-leakage breaker for protecting the
circuit (wiring).

&

Do

- If the protective function of the inverter is

activated, it means a failure or an accident
is occurring on your system. Connect the
magnetic contactor that shuts off power
supplied to the inverter.

* Since the earth-leakage breaker may

malfunction due to effects of high frequency,
please use a model with large
high-frequency sensitive current value.

Prohibited

= Do not turn on or off the magnetic contactor\

« To start or stop operation using an external

installed on the input (primary) and output
(secondary) sides of the inverter to start or
stop operation. Otherwise, you run the risk
of damage to the inverter.

signal, use the operation command (FW,
RV) of the control circuit terminal block.

Wire Connection and Optional Devices

@

Do

- When performing work such as changing

wiring after shutting off the power, wait for
10 minutes (*1) or 15 minutes (*2), and
check that there is no residual voltage
between P and N using a tester or other
instrument to confirm safety.

*1) For models P1-00044-L - P1-01240-L (P1-004L - P1-220L)

and P1-

00041-H - 00620-H (P1-007H - P1-220H)

*2) For models P1-01530-L - P1-02950-L (P1-300L - P1-550L)

and P1-

00770-H - P1-03160-H (P1-300H - P1-1320H)

Prohibited

\

* This device is compatible with 3-phase
power supplies. It cannot be used with
single-phase power supplies. If
single-phase input is required, please

contact our sales office. )

f

yiS

Electric
shock
Injury
Failure

- Do not operate the inverter when an inpup
phase is lost. Otherwise, you run the risk
of damage to the inverter.

+ The internal capacitor is charged even
when an input phase is lost. You run the
risk of electric shock and injury.

- When shipped from the factory, the
protective function for input phase loss is
disabled, and the following conditions are
applied.

R-phase or T-phase is lacking:
The inverter does not run.
S-phase is lacking:
It triggers single phase operation,
which may cause insufficient
voltage, frequent occurrence of
overcurrent errors, and the inverter
may be burned.

J




Chapter 7

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

Wire Connection and Optional Devices

[ - Do not use a power supply that is )
A applicable to the following conditions.
Failure

Otherwise, the internal converter module
may be burned.

1. Unbalance of power supply voltage 3% or
above.

2. The power supply capacity is 10 times or

Prohibited more the appropriate capacity of ND 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 is

inserted or shut off.

Do not turn on and off the power
frequently, which should not do more than

Failure ONce every 3 minutes.

O

Prohibited

" v

Minverter output terminal (U,V,W)

 Perform wiring only with wires whose
thickness is equivalent to or above that of
the applicable wires. Otherwise, the output
voltage may drop between the inverter and
motor. Especially during output at low

Do  Speed, voltage drop caused by wiring

reduces the torque of motor.

- Do not attach a phase leading capacitor or
surge absorber, because they may cause

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

>

Failure

Failure  inverter errors or damage the capacitor or
® surge absorber.

Prohibited

a2 3

O[-@

*

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".

*

- If the wire length exceeds 20m, due to stray
capacity or inductance of the wire, surge
voltage may be generated on the motor
terminal (especially on 400V class), which
may burn the motor.

* We have a special filter for suppressing
surge voltage. Please contact our sales
office.

>

Burnout

+ Set the RC value of the thermal relay to be )
1.1 times the rated current of motor. The
thermal relay may trip earlier than intended
depending on the wire length. In such a
case, attach an AC reactor on the output
side of inverter.

B> @

Failure

@

* For wiring to th 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 amplifier 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 the customer communication
center described in the back cover.
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Chapter 7

Recommended Wire Diameter, Wiring

Tools, and Crimping Terminals

Wire Connection and Optional Devices

W200V class
Power line . . . o
P1 ’,fl?ifl _ AWG (mm?) Ground line Braking resistor| Screw size of Crlmplng Tightening
P1- Rated settings RSTUVWPP| AWG (mm?) AWG between power line |terminal power torque N-m
(PL-****) BEEEGN P and RB (mmz) terminal line/ground line q
P1-00044-L ND
LD 14(2.1) 14(2.1) 14(2.1) M4 2-4/2-4 1.4
(P1-004L)
VLD
P1-00080-L ND
’ . LD 14(2.1) 14(2.1) 14(2.1) M4 2-4/2-4 1.4
(P1-007L)
VLD
P1-00104-L ND
LD 14(2.1) 14(2.1) 14(2.1) M4 2-4/2-4 1.4
(P1-015L)
VLD
P1-00156-L ND 14(2.1) 14(2.1) 14(2.1) 2-4/2-4
(P1-0221) LD M4 1.4
VLD 10(5.3) 10(5.3) 10(5.3) 5.5-4/5.5-4
ND
P1-00228-L LD 10(5.3) 10(5.3) 10(5.3) M4 5.5-4/5.5-4 1.4
(P1-037L)
VLD
P1-00330-L ND
LD 8(8.4) 8(8.4) 8(8.4) M5 8-5/8-5 3.0
(P1-055L)
VLD
P1-00460-L ND 8(8.4) 8(8.4) 8-5/8-5
(P1-075L) LD ’ 6(13.3) ’ M5 3.0
VLD 6(13.3) 6(13.3) 14-5/8-5
P1-00600-L TB 6(13.3) 6133) 6(13.3) e 14-6/14-6 ‘0
(P1-110L) V) 4(21.2) : 4(21.2) 22-6/14-6 :
P1-00800-L r:g 4(21.2) 6133 4(21.2) e 22-6/14-6 Jeman
(P1-150L) ViD 3(26.7) : 3(26.7) 38-6/14-6 R
ND 3(26.7) 3(26.7) A
P(Ilz,'f_olgszi')" LD 2(33.6) 6(13.3) 2(33.6) M6 38-6/14-6 25~3.0
VLD 1(42.4) 1(42.4) 60-6/14-6
ND 1(42.4) 1(42.4) -8/14-
Pé,‘f_lzzz‘gl')L ) 1/0(53.5) 6(13.3) 1/0(53.5) M8 60-8/14-6 5.5~6.6
VLD 2/0(67.4) 2/0(67.4) 70-8/14-6
P1-01530-L tlg 2/0(67.4) 4212 ) v 70-8/22-6 60
(P1-300L) V) 1/0%x2(53.5%2) ’ 60-8/22-6 :
P1-01850-L r:g 4/0(107.2) s212) _ " 100-8/22-8 o
(P1-370L) V) 1/0x2(53.5%2) ’ 60-8/22-8 '
ND
Fzé-f.i%%?-)l_ D 1/0%x2(53.5%2) 421.2) i M8 60-8/22-8 6.0~10.0
VLD 2/0x2(67.4x2) 70-8/22-8
P1-02950-L ’:g 350kc(177) 2267) ] 1o 180-10/38-8 Lo
(P1-550L) VLD 3/0x2(85.0%2) ’ 80-10/38-8 '
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Chapter 7 Wire Connection and Optional Devices

W400V class
Power line . . . R
P1 model _ AWG (mm?) Ground line Braking resistor| Screw size of Crlmplng Tightening
P -k Rated settings 2 AWG between power line |terminal power
. R,S, TUVW,PP| AWG (mm°) 2 . . . torque N-m
(PL-****) DN P and RB (mm°®) terminal line/ground line
P1-00041-H ND
y B LD 14(2.1) 14(2.1) 14(2.1) M4 2-4/2-4 1.4
(P1-007H)
VLD
P1-00054-H ND
5 B LD 14(2.1) 14(2.1) 14(2.1) M4 2-4/2-4 1.4
(P1-015H)
VLD
P1-00083-H ND
LD 14(2.1) 14(2.1) 14(2.1) M4 2-4/2-4 1.4
(P1-022H)
VLD
P1-00126-H ND 14(2.1) 142.1) 142.1) 2-4/2-4
(P1-037H) LD M4 1.4
VLD 12(3.3) 12(3.3) 12(3.3) 5.5-4/5.5-4
ND
P(llj'f_%gi;* LD 12(3.3) 12(3.3) 12(3.3) M5 5.5-5/5.5-5 3.0
VLD 10(5.3) 10(5.3) 10(5.3)
P1-00250-H ND 10(5.3) 10(5.3) 10(5.3) 5.5-5/5.5-5
(P1-075H) LD M3 3.0
VLD 8(8.4) 8(8.4) 8(8.4) 8-5/8-5
ND
P1-00310-H LD 8(8.4) 8(8.4) 8(8.4) M6 8-6/8-6 40
(P1-110H)
VLD
P1-00400-H ND
LD 8(8.4) 8(8.4) 8(8.4) M6 8-6/8-6 4.0
(P1-150H)
VLD
P1-00470-H tll:[)) 8(8.4) 5. 8(8.4) e 8-6/8-6 a0
(P1-185H) VLD 6(13.3) ’ 6(13.3) 14-6/8-6 '
P1-00620-H tlg 6(13.3) 5.0 6(13.3) e 14-6/8-6 o
(P1-220H) VLD 4(21.2) ’ 4(21.2) 22-6/8-6 ’
ND 3(26.7)
P('lp'f_%gL')H ) 2(33.6) 6(13.3) . M8 38-8/14-6 6.0
VLD 1(42.4) 60-8/14-6
ND
P1-00930-H LD 1(42.4) 6(13.3) ; M8 60-8/14-8 15.0
(P1-370H)
VLD
ND 1(42.4)
P(llj'f_ils?)%" LD 1/0(53.5) 6(13.3) ; M8 60-8/14-8 6.0~10.0
VLD 2/0(67.4) 70-8/14-8
P1-01800-H tlg 2/0(67.4) 12 ] e 70-8/22-8 6.0~10.0
(P1-550H) VLD 1/0%x2(53.5%2) ’ 60-8/22-8 ’ ’
ND ’
P1-02160-H D (Please contact
(P1-750H) VLD us)
ND
P1-02600-H D (Please contact
(P1-900H) ViD us)
ND ’
P1-03250-H D (Please contact
(P1-1100H) VLD us)
ND
P1-03610-H D (Please contact
(P1-1320H) VLD us)
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Chapter 7 Wire Connection and Optional Devices

Applicable Breakers

W200V class
» When inverter ND rating setting

Applicable instrument (input voltage 200-220V)

P1 model IApplicable| Without power factor improvement reactor (DCL or ACL)| With power factor improvement reactor (DCL or ACL)

Pl-*i*:* motor |Earth-leakage breaker (ELB)| Magnetic contactor (MC) [Earth-leakage breaker (ELB)| Magnetic contactor (MC)

(P17 (kW) Ex;rggl:l of Rated current AC-1 AC-3 Ex;rggl:l of Rated current AC-1 AC-3
P1-00044-L(P1-004L) 0.4 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) 7.5 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 RXK125-S 125 H65C H80C EB-100E 100 HS50 H65C
P1-00930-L(P1-185L) 18.5 RXK125-S 125 H80C H100C EB-100E 100 HS50 H65C
P1-01240-L(P1-220L) 22 EXK225 150 HB80C H125C RXK125-S 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

- When inverter LD/VLD rating setting

Applicable instrument (input voltage 200-220V)
P1 model IApplicable|Without power factor improvement reactor (DCL or ACL)| With power factor improvement reactor (DCL or ACL)
Pl-**:***** motor |Earth-leakage breaker (ELB)| Magnetic contactor (MC) |[Earth-leakage breaker (ELB)| Magnetic contactor (MC)
P (W) | Bxample of |pareq current|  Ac-1 acg | Exampleof [ Rated | oy AC-3
P1-00044-L(P1-004L) | 0.75 EB-30E 10 HS8 HS8 EB-30E 5 HS8 HS8
P1-00080-L(P1-007L) 15 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) 5.5 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 RXK125-S 125 H65C H80C EB-100E 100 HS50 H65C
P1-00800-L(P1-150L) | 18.5 RXK125-S 125 H80C H100C EB-100E 100 HS50 H65C
P1-00930-L(P1-185L) 22 EXK225 150 H80C H125C RXK125-S 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
* If export to the U.S. or Canada or compliance with UL/cUL * The electric durability ensured when the magnetic contactor is
standards is required, you need to use wires and breakers used in AC-1 class is 500,000 times, while emergency stop
specified in the UL/cUL standards. For details, see "1.7 during motor operation is 25 times.
Compliance with UL Standards". * |If there is emergency stop during motor drive or commercial
* The models described in the table are examples of selection. operation is performed, choose the magnetic contactor on the
When using the device, choose a model that has appropriate motor side in AC-3 class against the rated current of motor.
breaking capacity and sensitive current by taking short circuit * |If the rated capacity of inverter is larger than the motor capacity,
current and relevant laws and regulations into consideration choose instruments based on the inverter model.

based on the rated current shown in the table.

* The applicable motor capacity is a selection example when
Hitachi IE3 4-pole motor model 60HZ 200VAC (200V class) is
used.

* For the power line diameter, see the "Power line" column in the
table shown in "7.5.4 Recommended Wire Diameter, Wiring
Tools, and Crimping Terminals".
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Chapter 7 Wire Connection and Optional Devices

W400V class

= At inverter ND rating setting

Applicable instrument (input voltage 400-440V)

P1 model IApplicablejwithout power factor improvement reactor (DCL or ACL)| With power factor improvement reactor (DCL or ACL)

Pl—*’:‘::* motor |Earth-leakage breaker (ELB)| Magnetic contactor (MC) [Earth-leakage breaker (ELB)| Magnetic contactor (MC)

1 (W) Ex;rggleel °f IRated current AC-1 AC-3 Ex;rggl:l of |Rated current AC-1 AC-3
P1-00041-H(P1-007H) | 0.75 EX50C 5 HS8 HS8 EX50C 5 HS8 HS8
P1-00054-H(P1-015H) 1.5 EX50C 10 HS8 HS8 EX50C 5 HS8 HS8
P1-00083-H(P1-022H) 2.2 EX50C 10 HS8 HS8 EX50C 10 HS8 HS8
P1-00126-H(P1-037H) 3.7 EXK50-C 15 HS8 HS10 EX50C 10 HS8 HS10
P1-00175-H(P1-055H) 5.5 EXK50-C 20 HS8 HS20 EXK50-C 15 HS8 HS20
P1-00250-H(P1-075H) 7.5 EXK50-C 30 HS8 HS25 EXK50-C 20 HS20 HS25
P1-00310-H(P1-110H) 11 EXK50-C 40 HS20 HS35 EXK50-C 30 HS25 HS35
P1-00400-H(P1-150H) 15 EXK50-C 50 HS25 HS50 EXK50-C 40 HS35 HS50
P1-00470-H(P1-185H) | 18.5 EXK100-C 75 HS35 HS50 EXK50-C 50 HS50 HS50
P1-00620-H(P1-220H) 22 EXK100-C 75 HS50 H65C EXK60-C 60 HS50 H65C
P1-00770-H(P1-300H) 30 EXK100-C 100 HS50 H80C EXK100-C 75 H80C H80C
P1-00930-H(P1-370H) 37 RXK125-S 125 H80C H100C EXK100-C 100 H80C H100C
P1-01160-H(P1-450H) 45 EXK225 150 H80C H125C RXK125-S 125 H100C H125C
P1-01470-H(P1-550H) 55 EXK225 200 H100C H125C EXK225 150 H150C H125C
P1-01760-H(P1-750H) 75 RXK250-S 250 H150C H200C EXK225 200 H200C H200C
P1-02130-H(P1-900H) 90 EX400 300 H200C H250C EXK225 225 H200C H250C
P1-02520-H(P1-1100H)| 110 EX400 400 H200C H300C EX400 300 H250C H300C
P1-03160-H(P1-1320H)| 132 EX600B 500 H250C H300C EX400 350 H400C H400C

- At inverter LD/VLD rating setting

Applicable instrument (input voltage 400-440V)

P1 model IApplicablejwithout power factor improvement reactor (DCL or ACL)| With power factor improvement reactor (DCL or ACL)
Pl—*’:‘::* motor |[Earth-leakage breaker (ELB)| Magnetic contactor (MC) [Earth-leakage breaker (ELB)| Magnetic contactor (MC)
1 (W) Ex;rggleel °f IRated current AC-1 AC-3 Ex;rggl:l of |Rated current AC-1 AC-3
P1-00041-H(P1-007H) 1.5 EX50C 10 HS8 HS8 EX50C 5 HS8 HS8
P1-00054-H(P1-015H) 2.2 EX50C 10 HS8 HS8 EX50C 10 HS8 HS8
P1-00083-H(P1-022H) 3.7 EXK50-C 15 HS8 HS10 EX50C 10 HS8 HS8
P1-00126-H(P1-037H) 5.5 EXK50-C 20 HS8 HS20 EXK50-C 15 HS8 HS20
P1-00175-H(P1-055H) 7.5 EXK50-C 30 HS8 HS25 EXK50-C 20 HS8 HS20
P1-00250-H(P1-075H) 11 EXK50-C 40 HS20 HS35 EXK50-C 30 HS8 HS25
P1-00310-H(P1-110H) 15 EXK50-C 50 HS25 HS50 EXK50-C 40 HS20 HS35
P1-00400-H(P1-150H) 18.5 EXK100-C 75 HS35 HS50 EXK50-C 50 HS20 HS35
P1-00470-H(P1-185H) 22 EXK100-C 75 HS50 H65C EXK60-C 60 HS35 HS50
P1-00620-H(P1-220H) 30 EXK100-C 100 HS50 H80C EXK100-C 75 HS50 H65C
P1-00770-H(P1-300H) 37 RXK125-S 125 H80C H100C EXK100-C 100 HS50 H65C
P1-00930-H(P1-370H) 45 EXK225 150 H80C H125C RXK125-S 125 H65C HB80C
P1-01160-H(P1-450H) 55 EXK225 200 H100C H125C EXK225 150 H80C H100C
P1-01470-H(P1-550H) 75 EX400 250 H150C H200C EXK225 200 H100C H125C
P1-01760-H(P1-750H) 90 EX400 300 H200C H250C EXK225 225 H125C H150C
P1-02130-H(P1-900H) 110 EX400 400 H200C H300C EX400 300 H150C H250C
P1-02520-H(P1-1100H)| 132 EX600B 500 H250C H300C EX400 350 H200C H250C
P1-03160-H(P1-1320H)| 160 EX600B 600 H400C H400C EX400 400 H250C H300C
* |f export to the U.S. or Canada or compliance with UL/cUL * The electric durability ensured when the magnetic contactor is
standards is required, you need to use wires and breakers used in AC-1 class is 500,000 times, while emergency stop
specified in the UL/cUL standards. For details, see "1.7 during motor operation is 25 times.
Compliance with UL Standards". * |If there is emergency stop during motor drive or commercial
* The models described in the table are examples of selection. operation is performed, choose the magnetic contactor on the
When using the device, choose a model that has appropriate motor side in AC-3 class against the rated current of motor.
breaking capacity and sensitive current by taking short circuit * If the rated capacity of inverter is larger than the motor capacity,
current and relevant laws and regulations into consideration choose instruments based on the inverter model.

based on the rated current shown in the table.

The applicable motor capacity is a selection example when

Hitachi IE3 4-pole motor model of 60HZ 400VAC (400V class) is

used.

* For the power line diameter, see the "Power line" column in the
table shown in "7.5.4 Recommended Wire Diameter, Wiring
Tools, and Crimping Terminals".

*
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Chapter 7

Wiring Locations

( - The charge lamp indicates input of power to R, S,j
A and T. At the factory default setting, power is
supplied to RO and TO via the J51 connector.
DANGER . .

* When the J51 connector is removed and power is
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.

- The charge lamp does not light up also when only

L 24V is supplied. )
Model Pl_*****_*(pl_****)
200V class: 00044-L(004L), 00080-L(007L), 00104-L(015L),
00156-L(022L), 00228-L(037L)
400V class: 00041-H(007H), 00054-H(015H), 00083-H(022L),
00126- H(037H)

Control circuit
terminal block

Main circuit
terminal block

ower supply
inpu} wire

Motor output
wjre

00044-L/00080-L/
00104-L/00156-L/ RIS | TIRBIU |V W
00228-L/00041-H/ CDL2) [(LIRB)(TL) [(T2) |(T3)
00054-H/00083-H/ RO | TO é POIPINTG] S
00126-H D6
Crew size
RO,TO : M4 OFFG___ ON U f
Earth terminal: M4 Charge lamp
Others: M4 s
\ ) PD-P short bar
EMC filter EMC filter
disabled enabled

* The EMC filter is enabled/disabled by switching the short
bar connector.
Model Pl_*****_*(Pl_****)

200V class: 00330-L(055L), 00460-L(075L), 00600-L(110L)
400V class:00175-H(055H), 00250-H(075H), 00310-H(110H)
T g

Control circuit
terminal block

Main circuit
T terminal block

Power supply ~ Motor output

00330-L/00460-L/ inpujwire wjre
00175-H/00250-H )
Sggﬁgi_zﬁml RO TO(l R S T U VvV | W
Earth terminal: M5 (LD (2 AT L(T2) [(T9)
Others: M5 G |PD| P N [RB[ &
Cﬁ]ﬁ Slenlm|o|re)| S| e

00600-L/00310-H ) * ' Charge lamp
Screw size EMC filter enabled K

RO.TO : M4 EMC filter disabled PD-P short bar
Earth terminal: M6

Others: M6

* The EMC filter is enabled/disabled by switching the short
circuit connector.

Wire Connection and Optional Devices

Mod el Pl_*****_*(Pl_****)
200V class: 00800-L(150L), 00930-L(185L), 01240-L(220L)

Control circuit —
Main circuit

terminal block g i .
o L1 ‘| terminal block

Charge lamp

(lit up during energization)

Power supply input wire RB
I—Y— (RB)
R | S| T | OV W
(L)) ] (L2) [ L3) ] PD P N (Tl) (T2) ] (T3)
(+1) Q)
Motor output wire
1 &
Earth terminal for K

enabling EMC filter PD-P short bar

00800-L/00930-L

Earth terminal

01240-L (with short bar)
Screw size }
RO,TO : M4 Screw SI.ZG
Earth terminal: M6 RO,TO : M4
Others: M6 Earth terminal: M6
Others: M8

* The EMC filter is enabled by replacing the grounding
screw equipped with short bar with the earth terminal for
enabling the EMC filter.

Fix the short bar
with two screws.

Mod el Pl_*****_*(Pl_****)
400V class:00400-H(150H), 00470-H(185H), 00620-H(220H)

Control circuit
terminal block

Main circuit
terminal block

Motor output

Charge lamp P(i)r\:vpeur SWUiF;S ly ire
- i v
R S T I u vV | w
RO TO (D12 (3 BETDH1(T2) 1| (T3)
G PD P N RB G
Sl »m]| 0 |rey| &
OFF G ON Screw size
RO,TO : M4
Ter Earth terminal: M6
Others: M6

EMC filter enabledPD_P short bar
EMC filter disabled

* The EMC filter is enabled/disabled by switching the short
circuit connector.
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Chapter 7

Wire Connection and Optional Devices

M 0 d el P 1 _*****_*(P 1_****)

Model P1-#rkkk_k(p]_xrkk)

200V class: 01530-L(300L)

Short circuit
connector for Charge lamp
EMC filter
~a ®
Disabl
Isable RO T0
I
Screw size
- RO,TO : M4
Earth terminal: M6
Others: M8
Enable

Power supply

input wire Motor output wire

R S T]eo| P Njul| v | w
CORRCIERCON JCR NG NON [ RN E)

& e

PD-P short bar
* The EMC filter is enabled/disabled by switching the short
circuit connector.

M 0 d el P 1 _*****_*(P 1_****)

400V class: 00770-H(300H)

Short circuit Charge lamp
connector for ®
EMC filt
ilter - -
Disable
Screw size
RO,TO : M4
Earth terminal: M6
Others: M8
Enable

Power supply

input wire Motor output wire

R S T|r| P N |RB | U vV | w
LD 12 | WHJE) | B | O [ RB)JTY | (T2) | (T3)

S S
PD-P short bar

* The EMC filter is enabled/disabled by switching the short
circuit connector.

200V class: 01850-L(370L)

L Charge lamp
~a ®

RO TO

Short circuit

bar for EMC
filter
o
oo e]e]e Screw size
E RRRRRREE Enable RO,TO : M4
2 0® "{“ Earth terminal: M8
EJ:L' — ) Others: M8

Power supply
inpu}wire

R S T PD P N U \ w

Ly | (L2) | (13) ) (+1) | (+) O Ly | (@2 | (T3)

Motor output wire

S S
PD-P short bar

* The EMC filter is enabled/disabled by switching the short
circuit bar.

Disable Switching (screw switching) Enable
Model Pl_*****_*(Pl_****)
400V class:00930-H(370H)
Short circuit )
connector for © i Charge lamp
EMC filter ~a
()
Disable I RO TO
i5
7 H L Screw size
- | RO,TO : M4
“ole/ooe0]e]o]oje” | Earthterminal: M8
to® . @os| Others: M8
Enable 3 5 L.
Power supply / .
‘”pui wire Motor output wire
R S T PD P N RB U \% W
(CONNCIRNCN JGORNG) () | RB) ]| (T2 | (T3)

S S
PD-P short bar

* The EMC filter is enabled/disabled by switching the short
circuit connector.
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Wire Connection and Optional Devices

Mode| P1-*xxkk_k(P] kkix)

Model P1-#rkkk_k(p]_xrkk)

200V class: 02290-L(450L)

200V class: 02950-L(550L)

m

Charge lamp

@
TO

RO

Short circuit
bar for EMC
filter

> Screw size
RO,TO : M4

Enable

Dlsable

Earth terminal: M8
Others: M8

Power supply

Motor output wire

input wire
R 1S ] 1[m|PINJU|V |W
(LY | (L) | WHJED | ) | O a1 a2 | (T3)
G G
@ @®
S

PD-P short bar

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

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

) o
= C O

Charge lamp
\A.

TO

RO

Short circuit

< 4~ bar for EMC

filter

®
Screw size

Enable RO, TO: M4
Earth terminal: M8
Others: M10

Power supply
input wire

Motor output wire

w
(3)

PD| P | NJU/|V
(+1) qy | (T2)

S 1 T
(L2) | (L3)

G G
@ @
S S
PD-P short bar

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

400V class:01160-H(450H)

Model P1-*****%(p]_**xx)

Charge lamp
~ae

T0

RO

Diable Short circuit

bar for EMC
filter
'?,@ oole[w Bloel@el], Screw size
} @@@o]jo@&o@& RO,TO : M4
e 0® ® ff Enable  Earth terminal: M8
- - - Others: M8
LU
Power supply .
inpuiwire Motor output wire
R S T PD P N RB U \% w
11 JEn | O | 0 |RB)TYH | (T2 | (T3

S S
PD-P short bar

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

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

Enable

Switching (screw switching)

Disable

400V class:01470-H(550H)

o O -
Charge lamp
\A.
RO TO
Dable/ Short circuit
bar for EMC
filter
Screw size
Enable RO,TO: M4
Earth terminal: M8
Others: M8
Power supply )
inpug wire Motor output wire
R S T | PD P N RB | U Y, w
Wllwley | » | 0 |e®ylayl g 3
G G.

@
S S
PD-P short bar

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

Model (P1-++%)

Model (P15

400V class:01760-H(750H)

400V class:02520-H(1100H)

= O O

Charge lamp

\A.

0 RO TO

/| /
"3 Disable
- ) e

Short circuit
bar for EMC
filter

Screw size

RO,TO : M4

Earth terminal: M8
Others: M10

Enable

Power supply

inpu_t‘wire

Motor output wire

R S T|le| P N | u vV | w
CORNCIERCON JCGE RO BON TG NN N RE)

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

Model (P1-5)

400V class:02130-H(900H)

= O O

Charge lamp

\A.

o _ [ ro T0

o

Short circuit
bar for EMC
filter

Screw size

RO,TO : M4

Earth terminal: M8
Others: M10

Enable

Power supply

Motor output wire

inp uE wire
® R S T PD P N u \Y w ®
G (GOREEREER FCINONNON KU NN ) P

S o

PD-P short bar

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

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

Disable

Switching (screw switching) Enable

Charge lamp

\A.

RO TO

Disable  short circuit
bar for EMC

filter

Screw size

RO, TO : M4

Earth terminal: M8
Others: M10

Enable

Power supply
input wire

Motor output wire

R S T]PD| P NJu]| Vv |w
(CORNCINRCON JGOVN NONBON KU NN NE)

G . G 0
S S
PD-P short bar

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

Model (PLrw %)
400V class:03160-H(1320H)

Charge lamp

\A.

| RO TO
|

Disable  short circuit

bar for EMC
filter

Screw size

RO, TO : M4

Earth terminal: M8
Others: M10

Enable

Power supply

inpuj wire

Motor output wire

R S T]eD| P N | U v | w
(CORNCIERCOR JCVE RONBON KU NN NE)

S S
PD-P short bar

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

* For models not described in this document, please
contact the customer communication center shown
in the back cover.
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Wiring to Power Supply and Motor

Q

* We want to connect a power supply to the inverter.

* We want to connect a motor to the inverter.

A

- ConnectR, S, T (L1, L2, L4) 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
po  range shown below.

Voltage class Input range

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

400V class 380-500VAC (allowable variation

range: +10%/-15%)
Power supply frequency: 50Hz/60Hz
(variation range: +5%)

\

7

f * Driving a 200V motor using a 400V-class

inverter may burn the motor.
DANGER

\

Internal EMC filter

’
4

Earth-leakage Magnetic
breaker contactor

[
1
1
1
1
1
i
1
1
1
L}

\,
~

Short bar or terminal

Short bar Enable

N e ——————— N

Short bar %

3-phase AC motor

J51 connector

RO
T0

Control circuit
power supply

Main circuit

. D-class grounding
terminal area

(200V class)
C-class grounding
(400V class)
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Chapter 7 Wire Connection and Optional Devices

Wiring Separately
to the Control Circuit Power Supply

0 A

* We want to use a separate power supply for the
control circuit.
* We want to retain the alarm signal even when the

- 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

protection circuit of the inverter operates and shuts main circuit area, you can change or read internal
off the magnetic contactor on the input source of data while the main circuit area is turned off.
inverter.

- By inputting 24V from an external source, you can
change or read data only with the input of 24V
power supply.

C o

- When the protection circuit of the inverter operates
and shuts off the magnetic contactor on the input
source 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.

= If you turn on the control circuit power supply RO
and TO in advance with 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 and TO, set the output
terminal NO/NC selection [CC-11] - [CC-17] to 00.

The signal output may chatter when DC power is

B shut off. Please be careful.

* By the following procedure, connect the terminals

Earth-leakage Magnetic
for control circuit power supply RO and TO to the g g

s . : breaker contactor
primary side of the magnetic contactor.
(i) Loosen the screws and remove the wires _ELB o _MC _ RIL1
i 11 | A
connected to RO and TO. 3-phase T T
(ify Remove the whole J51 connector. AC L !
(iif) Connect the control circuit power supply to RO and power 1 4’ 1 |I v
TO. suppy L 1 L1
1 11

* For RO/TO terminal wire (terminal screw
0 size: M4), use a wire whose diameter is

Do 1.25mm° or larger. 3Afuse -
The recommended tightening torque is Control circuit I_'I_I RO

1.2Nm (maximum of 1.4Nm).
» Connect a 3A fuse to the power line for
the control circuit.

power supply — T0

Specification of power receipt on the control circuit

power supply

200V class: 200-240VAC (+10%, -15%)
(50,60Hz+5%)(282-339VDC)

400V class: 380-500VAC (+10%, -15%)
(50,60Hz*=5%)(537-707VDC)
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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
s == — consideration.
| | (Use an inverter-compatible model.)
| | <2> + To ensure safety, use an earth-leakage breaker (ELB).
+ Use a 75°C copper wire (HIV wire).
L.L. L. L. + If the wiring length exceeds 20m, a thick power line needs to be used.
- 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 inverter.
- Employ different sensitive currents for earth-leakage breaker (ELB) depending on the total
wiring length between the inverter and power supply and between the inverter and motor. Also,
use a time-delay type earth-leakage breaker. High-speed type products may malfunction.
- If wiring is performed on a metal tube using CV wire, leak current is about 30mA/km.
- As relative permitivity 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 100m, use a CV wire.
Total wiring length | Sensitive current (mA)
100m or shorter 50
300m or shorter 100
No. Name Function
<1> | Wire See page 7-9 Recommended Wire Diameter, Wiring Tools,
<2> | Earth-leakage breaker (ELB) and Crimping Terminals.
<3> | Magnetic contactor (MC)
<4> | Input side 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-CJOIN) supply voltage. It is also effective in improving power factor.

<5> | Inverter noise filter (NF-CJCJ) | 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).

<7> | Input-side radio noise filter This reduces the radiation noise that is emitted from the wire
(capacitor filter) (CFI-[10) on the input side.
<8> | DC reactor (DCL-I-[10) This suppresses harmonics generated from the inverter.
H <9> | Braking resistor This is used for increasing the braking torque of inverter,
( )| <12> repeating power on and off at high interval, or reducing the
<10> | Regenerative braking unit speed of high load caused by moment of inertia.
<13> (BRD-DD)
<11> | Output-side noise filter This is installed between the inverter and motor to reduce the
(ACF-CLO) radiation noise that is emitted from the wire. It is used to
reduce radio interference on radios or televisions or prevent
<14> malfunctioning of measurement instruments and sensors.
<12> | Radio noise filter (zero-phase This is applied for reducing noise generated on the output side
reactor) (ZCL-OO0) of inverter. (It can be used on both the input side and output
side.)
<13> | Output-side AC reactor When a general-use motor is driven by the inverter, compared
(ACL-O-000) with when it is run by commercial power supply, larger
for reducing vibration may be generated. By connecting this device
L vibration/preventing between the inverter and motor, you can reduce the vibration
Motor = 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> | LCR filter 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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745 10) DC Reactor Connection Terminal

(PD,P)
* When not using the DC reactor DCL
Q option, do not remove the short bar
Prohibited Detween the PD and P terminals.
- If the short bar between PD and P
terminals is removed and the DC reactor
electric DCL option is not connected, power is not
shock supplied to the main circuit area of
inverter, which disables operation.

* We want to perform noise reduction.
- We want to take measures against harmonic noise. Vi "_‘ \
- We want to improve power factor.

A

be within 5m. Otherwise, you may not be

0 * The wiring length to DC reactor DCL shall
able to get the desired effects.

* These are terminals for connecting DC reactor DCL
option used for improving power factor. Do
* By using the DCL option, you can reduce harmonic
noise. -

* Please arrange the terminals so that heat |
A generated from DCL does not affect the

Caution jnverter.
\ J

* When using the DC reactor DCL option, connect it
after removing the short bar between the PD and P
terminals.

e ~

- DC reactor ™
R —— . (option)

Short bar

__________________

\ NRBPDP

7-20



Chapter 7

74511kl Regenerative Braking Option

Q

- We want to set a short deceleration time, but
overvoltage error occurs.

* When hanging the device for elevation or lowering,
overvoltage error occurs.

751172 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 (004L) - P1-01240-L (220L)
P1-00041-H (007H) - P1-00930-H (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).

O

Prohibited

A

Failure

4 . . )
- Do not attach a resistor whose resistance

is lower than the predefined value.
Otherwise, the regenerative braking
(BRD) circuit may be damaged.

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.

J

{ N

* Please arrange the terminals so that heat
generated from braking resistor does not
affect the inverter.

Caution

. J

zZ
Py
vs]
)
O
Bv)

%T:I

Wire Connection and Optional Devices

- 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.

................ / ™
- ~

Short bar

Braking resistor
(option)

(T S ———

S ' . NRB PDP
#" Braking unit ™
(option)

S ———————

~.

“.NRB PD P ,z
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7A510k Inverter Earth Terminal (G)

7~

7

<
) . . . .
0  Make sure that the inverter and motor are 0 - Use grounding wires whose thickness is

grounded for use. . not less than that of the applicable wires
o

Do and make them short as much as
A - Otherwise, you run the risk of electric A possible.
shock. ,
Electric Electric
L shock } q shock J

7

In accordance with the electric installation\

engineering standards, connect -
200V-class model to the earth electrode Prohibited

Do
: completing class-D ground work

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

Otherwise, the inverter or peripheral
control devices may malfunction.

>iQ

(equivalent to the third class grounding:

Elecric  100Q or less grounding resistance) and func"fii'r'“n

shock 400V-class model to the earth electrode L 9 J
completing class-C ground work
(equivalent to the special third class
grounding: 10Q or less grounding

resistance).

7( 5“8 Enable the Internal EMC Filter

Inverter @

Inverter @

Grounding bolt prepared
by the customer

Inverter @

A
Q * To enable the EMC filter, move the short bar or
terminal.
* We want to enable the internal EMC filter.
* We want to comply with European Directive.
:/Short bar or terminal ) ',Short bar or terminal\;
] [I O « O u E
\Disable  Enable, \Disable ~ Enable/

O

- For locations to be shorted, see the main circuit
wiring diagram.
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Wire Connection and Optional Devices

7.6 Operation and Optional Areas

Structure of Operation and Optional

Areas

VOP

Connection of optional cassette

ESLOTl SLOT2 SLOT3

0 (|0 (|0

Q Operator keypad (factory default setting)

The operator keypad is connected by default.

@ Option connection (factory default state)

Optional slots are closed.

Description of Operation and Optional

Areas

Connecting location

Name

Description

The operator keypad VOP is connected. You can take out the

RJ45 Operator keypad VOP operator keypad outside the panel using a straight LAN cable.
SLOT1 Optional cassette slot 1 | You can connect various optional cassettes.

. You can connect various optional cassettes.
SLOT2 Optional cassette slot 2 The encoder feedback option must be connected to the slot 2.
SLOT3 Optional cassette slot 3 | You can connect various optional cassettes.

USB (micro-B)

Connecting area for PC

By connecting with a PC, performs communication with a PC tool
ProDriveNext.

0

- Before removing the operator keypad or

disconnecting a USB device, be sure to turn off the
power supply and wait until the POWER lamp goes

off.

- When removing the operator keypad or
disconnecting a USB device, hold the front cover.
Otherwise, it may cause connection failure.

- Some extended options have predetermined
connecting locations.

- Feedback option -> Slot 2

 Function safety option -> Slot 3
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Take Out the Operator Keypad on the
Panel

Q

* We want to take out the operator keypad on the
front side of the panel where the inverter is installed
to operate it.

A

* You can take out the operator keypad VOP outside
the panel for operation. When taking the VOP
outside the panel, please contact the inverter
technical communication center shown in the back
cover.

7-24
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0

- To remove the operator keypad from the inverter to

use it, order a connector cable option ICS-1 (1m) or
ICS-3 (3m).

- If you prepare a cable by yourself, the following

cables are recommended.

TSUKO Catbe cable with connectors at both ends
(twisted wire)
TSUNET-MC350E-MP 8C B 8-8

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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Wire Connection and Optional Devices

7.7 Control Circuit Terminal Area

Switch Configuration

(SW4) (SW3) (SW2) (SW1)

Ao2 Aol Ai2 Ail
20mA  20mA 20mA 20mA

4 E-RE-E

(SWS) (Swe) Control circuit terminal area

P.SE :0.0.0000:
E SRC | — ]

%E L

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

M Points to be noted on switches

( Y o N
A - Using a switch under power-on Q + If the switch status does not match the
condition may cause failure. Use the actual input and output specifications, it
Failure  switch only after turning off the power Failure may cause failure.
0 and confirming that the POWER lamp 0 Make sure to check that input and
on the operator keypad is off. output to be used and switch
Do Do characteristics are the same.
\ y L J
M Description of switches
Indication SW name Description
Al Switches input specification of analog input 1 (Ail 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.
Aol Switches output specification of analog output 1 (Aol terminal).
(SW3) Analog output 1 switch 10V: Output changes to voltage output.
20mA: Output changes to current output.
A02 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.
Switching th hod of Switches the method of power supply to the input terminals.
P.SEL witching the method o IN: Drives the input terminals using the internal power supply.
power supply to the input i A .
(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.

7-25




Chapter 7

Wiring to the Control Circuit Terminal
Block
B Points to be noted on wiring the control
circuit terminals

7

/N

Electric
shock
Failure

Prohibited
Mal-
functioning

@

Do

\

» L, COM, and CM2 are common terminals

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
external device.

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
each other. Otherwise, the inverter may

malfunction.
)

W

Do

= Although the control circuit terminal

block has two lines, you can easily
perform wiring by starting from the lower
terminals. Make setting to perform
wiring from the lower area.

Wire Connection and Optional Devices

,
Z
R |:>

functionina

7

* For wiring to the control circuit terminal )

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

> @

Mal-
functioning

@

* The wiring length to the control circuit

J\

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

<
- After wiring, lightly pull the wires to

check that wires

connected.

are securely

v

Do

A

Failure

O

Prohibited

- When wiring between Ail and L andN

* Input of erroneous voltage or current

between Ai2 and L, make sure to check
that the positions of the corresponding
DIP switches SW1 and SW2 are at the
desired input (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
reverse 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.

98@ :&

Failure

J

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

- Rod terminals with sleeve

Wire size Rod terminal ¢d
mm? (AWG) model *1 L1[mm] | L2[mm] | @d [mm] | @D [mm)] H— )
0.25 (24) Al 0,25-8YE 8 12.5 0.8 2.0 ﬂ Al
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 ] )
0.75 (18) Al 0,75-8GY 8 14 1.3 2.8 9D
*1) Manufacturer: Phoenix Contact Caulking tool CRIMPFOX UD 6-4 or CRIMPFOX ZA 3
B Method of wiring/detaching wires - Also when extracting the wire, extract it while the
1. Press in the orange portion on the control circuit orange portion is pressed in with the slotted
terminal block using a slotted screwdriver (2.5mm screwdriver (the wire insertion slot is open).
or less in width).
(The wire insertion slot opens.)
2. While pressing the slotted screwdriver in the
terminal block, insert the wire or rod terminal into
the wire insertion slot (round hole).
3. Extract the slotted driver to fix the wire.
= H;xm % %
E Press in the orange Insert the wire E)gtract th_e slotteq
portion using a driver to fix the wire

slotted screwdriver
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7474 <] Wiring Portion Under Control Circuit

« [ ]indicates the factory default setting.

! Alarm relay outputi | Relay output
: terminal i i terminal
AL2 | AL1 | ALO 16A | 16C
AL:[AL] 16:[zS]
Control circuit terminal area

1 lAalo s |7 ]6]5s 4 ls3]2]1
;[ [USP]|[EXT]| [FW] COM [RV] |[CF2] | [CF1]|[2CH] COM [FRS]| [JG] |iscHel| [RS] COM
( N
A - When connecting contacts to control @ Logic of input terminals
val Circuit terminals, use a relay that does Using SW6, switch the sink/source
functioning Not generate contact failure even at logic.

weak current or voltage emitted from
cross-bar twin contacts.
Do

- When connecting a relay with output
: terminals, connect a diode for
Fallure absorbing surge in parallel with the
0 coil. Otherwise, internal elements may
burn.
(See the chapter for output terminals)
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Minput terminals

= All COM terminals are at the same potential.

* When connecting a power supply between 1-9, A,
B and COM, switch SW5 to the external power
supply (EX).

* You can switch between the sink/source logic of

Wire Connection and Optional Devices

Control circuit terminal
SW5, area

poofoo*

SW6

input terminals by using SW6. /
(Wiring example)
Input
lelalo s | 76 ] s 4 3| 2] 1

[CF2]

L)

g '""}:::T::}::;::f:: ':{:ff:f:{-::;::;:_'::f::_‘f:;::;:_'::;::"5

- [ ] indicates the factory default setting.

Terminal| Terminal Description Electrical characteristics
symbol name
<s|ls5l86l98,7, Input You can select terminal functions using | Voltage between each input/COM
£l & g 6,5, 4, terminal the parameter settings corresponding to | - ON voltage Min. DC18V
g 'S—_E 8 3,2,1 each t_erminal._ You can switch be_tween - OFF voltage Max. DC3V
ol =) the sink logic and source logic by | . pMaximum allowable voltage DC27V
§_ &) switching SINK/SRC of SW6. - Load current 5.6mA (at DC27V)
- oA Pulse When [CA-90] is set to 00, A, and B | Voltage between each input/COM
3 input-A terminals can be used as input terminals. - ON voltage Min. DC18V
2 You can select terminal functions using - OFF voltage Max. DC3V
g B Pulse the hparam_etelr settings corresponding to - Maximum allowable voltage DC27V
o input-B each terminal. .
o P When [CA-90] is not set to 00, they are Loaql current 5.6mA (at PCZ?V)
used as terminals for pulse string input. * Maximum 32kpps pulse input
The maximum input pulse is 32kpps.
S | COM Common | Common terminals for digital input
IS for input | terminals (1,2,3,4,5,6,7,8,9,A,B). There are
g terminal three COM terminals.
O

M initial terminal function
[RS] Reset
* Resets when trip occurs.

[SCHG] Switch of frequency command

 Switches between the main speed command
[AA111](OFF) and auxiliary speed command
[AA112](ON).

[JG] Jogging

* When operation command is input with [JG]JON,
operation is performed at the frequency set for
[AG-22].

[FRS] Free-run stop
* The motor performs free-run when [FRS] is ON.

[2CH] 2-stage acceleration/deceleration
* When [2CH] is ON, the acceleration/deceleration
time 2[AC124]and [AC126] are enabled.

[EXT] External trip
* When [EXT] is ON, trip [E012] is issued.

[FW] normal rotation and [RV] reverse rotation

Normal | Reverse Description
rotation | rotation
FW RV
OFF OFF There is no command.
ON OFF Forward rotation command operation
OFF ON Reverse rotation command operation
ON ON There is no command (logic inconsistency).

[CF1] multistage speed 1 and [CF2] multistage speed

2 commands
Multistage| Multistage Description
speed 1 speed 2
CF1 CF2
OFF OFF The set frequency command is enabled
ON OFF [Ab-11] frequency command is enabled
OFF ON [Ab-12] frequency command is enabled
ON ON [Ab-13] frequency command is enabled

*) By configuring CF3 and 4, you can configure up
to 15th speed.

[USP] Prevention of power restoration restarting
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Chapter 7 Wire Connection and Optional Devices

B Output terminals

- Control circuit terminal area
(Wiring example)

R Ll e | S —

Alarm relay output / \Relay output\. Output terminals
jerminal terminal s (a3 ]a2|nl,,
ALJAL] i 16:[ZS]§ —Toee | [ou] JiroY] [FA2] | (FAL [IRUN]

®: Devices such as lamp, relay, PLC

O: Relay * Make sure to use diode. Otherwise, the internal
* [ ] indicates the factory default setting. circuit may be damaged.
Terminal | Terminal Description Electrical characteristics
symbol name
s |s|s You can select terminal functions | Open collector output
S |12 |5 |1514 Outout using the parameter settings [ - Between each terminal and CM2
£ o S 13,12 ternﬁ)inal corresponding to each terminal. - Voltage drop at ON: 4V or below
:“:’ 8 o | These terminals can be used both | - Maximum allowable voltage: 27V
21818 in sink logic or source logic. - Maximum allowable current: 50mA
g o Common
CcM2 for Common terminals for output
output terminals 11-15
terminal
> Maximum capacity of contact
% - AC250V, 2A (resistance)/AC250V,
x | 16A la relay . .
. Arelay for contact A output. 1A (induction)
16C terminal e :
Minimum capacity of contact
* DC1V ,1mA
Maximum capacity of contact
AL1/ALO :
+ AC250V, 2A (resistance)/AC250V,
ALO 0.2A (induction)
1c relay )
ALl . Arelay for contact C output. AL2/ALO :
terminal .
AL2 » AC250V, 1A (resistance)/ = AC250V,
0.2A (induction)
Minimum capacity of contact (common)
- AC100V, 10mA/DC5V ,100mA
M initial terminal function About [AL] operation

[RUN:001] During operation signal - When [CC-17] =

» Turns ON during operation (PWM output). Power supply Status ALO-AL1 | ALO-AL2
ON Normal Open Close
[FA1:002] Frequency reached signal ON Trip Close Open
- Turns ON when the output frequency reaches the OFF — Open Close

command frequency. - When [CC-17] = 01

_ Power supply Status ALO-AL1 | ALO-AL2
[FA2:003] Frequency reached signal 2 ON Normal Close Open
= Turns ON when the output frequency reaches the set ON Trip Open Close
frequency [CE-10]-[CE-13]. OFF — Open Close

[IRDY:007] Operation ready completion
= Turns ON when operation is ready.

[OL:035] Overload advance notice
= Turns ON when current exceeds the level of overload
advance notice.

[ZS:040] 0 Hz detection signal
= Turns ON when the output frequency goes below the
0-Hz detection value level [CE-33].
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Wiring Portion Above Control Circuit

HES Yo conflrmatlon
ferminal

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

oo l\! oo J’ E STO terminal i
m ‘_' s12 | stc| sT1 |

— P ;

. External thermistor
Analog input/output terminal

External 24V Power supply

: Digital output] ~ Modbus communication
terminal E 24V terminal E

P24 | P+ | P-

Haozlmor| L | L |az]a|ar] v [THe | TH-

NN EEEEEEEE e NN NN NN NN NN NN SRR EEEEEEEEEEEEEE R " ; P24S STC CMS
a4 DAY ) H .
QAnalog |nput termlnal QAnalog Output termlnal N eessnsssssssssssssnssssssnssmssEnmnnn H
(factory default state) (factory default state)

The corresponding The corresponding switches 0 Connection of STO terminal

switches are as follows. are as follows. When shipped from the factory,

- Ail (voltage input): SW1 - Aol (voltage output): SW3 wiring is performed so that STO

- Ai2 (current input): SW2 - A02 (current output): SW4 terminal is disabled.
J \\ J

\
4 N
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 CML1 terminals, and

Failure

P24 and CM1 terminals.
Prohibited * Otherwise, the inverter may fail.
A\
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M Analog input/output

(Wiring example)

Wire Connection and Optional Devices

Sw4 SW3 SW2 SW1  control circuit

terminal area

N\ |
~pghhioo

Frequency
meter

Variable resistor for frequency

command (0.5kQ-2kQ)

* Aresistor of 1kQ and 1W or
above is recommended

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

* In the example shown on the left, if the frequency
meter supports current measurement feature
(4-20mA), set the SW3 of analog output 1 (Aol)

to the current side of SW3.

Terminal Terminal name Description Electrical characteristics
symbol
= | > Analo Common terminals for analog input terminals
o g L owergcommon (Ail, Ai2, Ai3) and analog output terminals
513 P (Aol, Ao2). There are two L terminals.
; b} This is a DC10V power supply. It is used
S % H Power supply for | when using analog input terminals (Ail, Ai2, | Maximum allowable input current
o | & setting speed Ai3) and variable resistor for inputting | 20mA
g voltage.
S| = Analog In the case of voltage input:
2 = Al input terminal 1 - Input impedance about 10kQ
g (voltage/current - Allowable input voltage
< |2 switching SW1) For Ail and A|2,.DCO-1OV voltage input and DC-0.3V-12V
fé g 0-20mA current input can be switched using '
< . .
o Analog _ a switch for use. It can be used for input In the case of current input:
o) A2 input terminal 2 | frequency command or feedback. . Inout impedance about 1000
= (voltage/current putimp .
i= switching SW2) * Maximum allowable input
= current 24mA
@ . . . Only voltage input:
= Analo DC-10V to 10V voltage input is available. It | Input impedance about 10kQ
a Ai3 . 9 can be used for input frequency command .
2 input terminal 3 - Allowable voltage input DC-12V
£ or feedback.
g to 12V
r—ou = Analog In the case of voltage output:
S|l 2 output terminal 1 = Maximum allowable output
< |5 Aol
° (voltage/current current 2mA
= switching SW3) . I +10%
% For Aol and Ao2, DCO-10V voltage output Outpgt voltage accuraTcy . 0%
e . (ambient temperature: 25°C =+
< and 0-20mA current output can be switched 10°C)
Analog using a switch as output of information In the case of current input:

AO2 output terminal 2 | monitor data of the inverter. - Al ble load i dp : 2500
(voltage/current owable load impedance
switching SW4) or below

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

M External thermistor oooooo
(W|r|ng example) [ e | s W — |
[ | — | —
i e r — “
: terminal : - To prevent malfunctioning, note the
: L " \ following when performing wiring.
TH+ | TH- : Mal- - For connection to the TH terminal,
H functioning . . .
: twist only wires connecting to TH+

0 and TH-, and separate them from

other wires.

- 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 20m.

Do

\ J
Terminal Terminal Description Electrical
symbol name characteristics
= | = External When an external thermistor is connected, and DCO~5V
£lg TH+ thermistor resistance abnormality occurs due to abnormal [Input circuit]
E |l input temperature, etc., trip the inverter.
IR Ie) Connect the thermistor with TH+ and TH-. The level of
g : . . -
S| 5 detecting resistance abnormality can be adjusted from DCBY
@ 0 to 10000Q. 1kQ
£ Common for | [Recommended thermistor characteristics] TH+
o TH- external Recommended product: SHIBAURA ELECTRONICS Thermistor 2KQ
= thermistor | Co,, Ltd. PB-41E TH-
Allowable rated power: 100mW or more
Impedance at abnormal temperature: 3kQ
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BFM output terminal

....................... A

(Wiring example) §D|g|tal output - For FM output, you can choose the PWM output
i M lem1 method with 6.4ms fixed interval or pulse output
: : method in which pulse frequency varies.
""" ] * You can control FM output by setting parameters.

meter (PWM)

Frequency @
|

Terminal | Terminal Description Electrical characteristics
symbol name
=l=s 1= Digital For digital monitor output, you can choose | Pulse string output DC0-10V
51818 monitor the PWM output method at 6.4ms interval | - Maximum allowable current
al3]|3 FM (voltage) | or pulse output method with about 50% | 1.2mA
S duty in which frequency varies. - Maximum frequency 3.60kHz
é Common | The common terminal for digital monitor.
for digital
CM1 monitg(’)r

B Power input/output
(Wiring example)
Control circuit terminal area

= = =

...................... . External DC24V extern
i24V terminal; powersupply : - When 24V power is supplied to P+ and P- from an

EM CMlE : : external source, change of parameters and
E P24 | P+ | P- : communication of optional devices are enabled
L S S CTTIIIIT.TTTY FTTTrrrrr el ; even without main power supply.
DC24V external power supply
Terminal Terminal name Description Electrical characteristics
symbol

P24 24V output power DC24V power supply for contact signal. The

h - 100mA output at maximum
terminal common terminal is P-.

External 24V input

Power input

24V power supply

P+ . Input an external DC24V power to the inverter. :
A All bl t volt
terminal (24V) With input of 24V power, you can change parameter |+ ov ao'e NPU \6%2334_10%
Terminal for settings or operate optional communication without Maximum power consu;ption 1A
P- P24/P+ (0 (zero) V) using a control power supply.
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M Serial communication
Control circuit terminal area

(Wiring example) oooooao
== e =3
:...............................................: - - _-
{  Modbus communication  :

CM1l] SP | SN | SP | SN | RP . .
A » SP and SN terminals with the same names are

Y ! . beeed internally connected respectively, so they can be
A ! used for wiring multiple terminals.
) () i i - When using Modbus communication, see "Chapter
14 RS485 Communication".
Connect CM1 to the SG  \yhen enabling the terminating
(signal ground) of an resistor, short RP-SN.
external device.
Terminal Terminal name Description Electrical
symbol characteristics
SP terminal: RS-485 differential (+) signal Equipped with
SN terminal: RS-485 differential (-) signal terminating resistor
RP terminal: Connect to SP via the terminating | (120Q)
SP RS-485 terminal resistor Enable: Short RP-SN
SN CM1 terminal: Connect with the signal ground of | Disable: Open RP-SN
for Modbus 9 X
RP an external communication device.

(CM1) communication (also used by FM terminal)

There are are two SP terminals and SN terminals
each, which are connected internally.
Maximum baud rate is 115.2kbps.

UoITe2IUNWIWOD G8YSY
UoITeIIUNWWOD [elasS

BSTO terminal

* For the terminal function, see "21.4 STO Terminal
Function".
* The section above describes only the function of
STO terminal. If certification of function safety is
needed, see the SJ-P1 Safety Function Guide

separately provided. Control circuit terminal area

ooogooao STO terminal

Terminal Terminal name [ m— | o I o | ‘_.
Symbo) (=) — i = =
P24S 24V output power terminal J LLTLLI ST2 | STC|ST1

Common terminal for STO

CMS terminal | e,

——— - i STO confirmation
STC Logic switching terminal : terminal
ST1 STO input 1
ST2 STO input 2

+ -

ED+ Monitoring output terminal ED ED : :
ED- Monitoring output common |  aiieeeseesssesseestsssssessas ; p24sl stc lcms
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(Memo)
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Chapter 8 Operation Check/Residual Risks

Contents

8.1 What This Chapter Explains ...........cccccceeeeeenns 8-1
8.2 Content of the Checklist...........cccceeeeeieerieiinnnnn. 8-1
8.3 Sections with Residual Risks................ccevvune.. 8-2
8.4 Residual Risk Checklist..............vvvvvvvvinvnnnnennnns 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.

8.2 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.

ACAUTION

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

(B)

(®)

e

~N
Motor and wiring to the motor

!

(A) (D)

M Residual risk checklist No.

No. Section name ADANGER | AWARNING | ACAUTION
(A) Main circuit terminal block 8, 10
(B) Heat sink 4 1
(©) 1/0 terminal block 11
Motor connected with the
(0) inverter and wiring to the motor 12,13
Unknown section 9,14, 15 2,3,5,6,7
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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 | D@mage caused by careless | carry the inverter in a manner that
transport applies force to the cover or
operator keypad.
Reduction (.)f component life Check that ambient temperature is
due to use in a location L I
2 Installation Installation - Caution | exposed to direct sunlight or within the standard specification
. range in the whole year by means
at a temperature outside the ) 2
L b of cooling and ventilation.
specification range.
Failure due to short circuit Check that ambient temperature is
caused by using in a within the standard specification
) . ) - location which humidity and | range in the whole year by means
3 Installation Installation Caution condensation are out of of cooling and ventilation.
standard range described in | Otherwise, install the product in a
specification.. location free from condensation.
The cooling fin that is Install the inverter on an
4 Installation Installation (B) DANGER | heated to exceed 150°C .
) inflammable metal wall.
sets fire to a flammable wall.
. . . Component failure dye to Install the inverter inside a totally
5 Installation Installation - Caution | entry of dust, corrosive gas,
enclosed panel.
or other substances.
Reduction of a component
6 Installation Installation - Caution life due to degradation of Install it vertically.
cooling capability by
horizontal installation
Whe_n the f“.“ is installed When installing the fin outside the
) . } outside the inverter, the . ; L ;
7 Installation Installation - Caution ) . inverter, install it in a location free
cooling fan fails due to .
o from droplet, oil mist, etc.
droplet, oil mist, etc.
Arc flew out due to screws
Maintenance Electrical that are loosened by Check screws are appropriately
8 ] - - (A) DANGER | .= = - - .
for installation | connections vibration, and set fire to the | tightened on a regular basis.
internal components.
Arc flew out due to screws Check screws are appropriately
Maintenance Electrical . that are loosened by tightened on a regular basis. Do
9 ) - : DANGER | ~.° . - ;
for installation | connections vibration, and set fire to not place flammable materials near
combustibles. the installed inverter.
Do not remove the cover when
Maintenance Wirin When the cover is removed, | power is supplied.
10 g (A) DANGER | electric shock is caused in a | After power is turned off, wait 10
before use Inspection . ; .
high-voltage section. minutes or more to perform
working.
Do not remove the cover when
When the operator removes . .
Maintenance Wiring the cover, electric shock is POWEr IS sup_phed. " .
1 before use Inspection © DANGER caused when a tool touches Af_ter power is turned off, wait 10
] . minutes or more to perform
a high-voltage section. .
working.

* |nstallation, 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 insulation degraded b shorten the motor wiring length.
€) Installation connections ®) DANGER surge, WhichgeventuaI)I/y Install the optional LCRgfiItergand .
burns the motor. ACL.
Since a motor with different
. voltage class is connected :
12 Installation Electrlgal (D) DANGER | to the inverter, insulation Match the voltage class of inverter O
(b) connections d . and that of motor.
egraded by surge, which
eventually burns the motor.
Due to unstable output
caused by imbalance of Check the receiving voltage of
12 ) Electrical power supply voltage, inverter, power receiving method
Installation - (D) DANGER | undervoltage, extreme ’ . ' O
(c) connections . and power supply capacity are
voltage drop, aging of motor, iat
the motor burns, and appropriate.
eventually the inverter fails.
The short circuit failure
caused by degradation of
motor insulation, cracking of
aged wires, etc., causes
12 _ Use Wiring ©) DANGER phase loss on inverter Qheck t_here is no phase loss by 0
(d) | Maintenance 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 [bC-01]
to [bC125].
Set appropriate values for the
settings of base frequency, rated
By performing inappropriate | motor voltage, motor constant, duty
12 Installation - parameter settings, high rating, and DC output of control
(e) Use Setting ®) DANGER current flows in the motor, modg and motor. P =
causing it to burn. (representative parameters)
Motor-related parameters:
IM: [Hb102]~[Hb118]
SM (PMM): [Hd102]~[Hd118]
Control mode: [AA121]
Duty rating: [Ub-03]
DC braking: [AF101] - [AF109]
) The stopped motor To restart the moto_r aft_er_ stopping
13 Use Operation (D) DANGER . . it by a function, define it in the O
automatically starts running.
system.
Perform risk assessment on the
14 General General ) DANGER Dam_age an_d injury caused syste_m, _an_d check that t_he fail safe O
by hidden risks. function is incorporated into the
system.
Damage and injury caused Ob_tain the latest version of User's
by failure to obtain dee SO that necessary
15 General General - DANGER o ) . information can be checked. O
additional information - ) h
concerning risks. Communicate information to the
end users as necessary.

* |nstallation, wiring, and setting work need to be
performed by specialized technicians.

* When using the [SET] terminal function of input
terminals, also check the second settings.
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Operating Instructions

9.1 What This Chapter Explains

The chapter provides explanations of the liquid
crystal operation panel VOP (Viewable Operator
Panel). What can be done with VOP and use
methods are provided.

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 menu without saving
changes.

- | want to go back to the previous window.

- | want to go back 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
General and
Q troubleshooting questions
A Key points for a solution

Notes

Confirmation of procedures
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9.2 Start Operating the Inverter!
Operator Keypad and Icon Display

Operating Instructions

No. Name Setting
Q (@) F1 key Displays functions such as
. navigation to the home screen
* | don't know how to use Fhe operator keypgd VOP. and %ance"ation at the bottom
* | don't understand what is shown on the window. left of the screen.
(i) | F2key Displays functions such as
data storage at the bottom
A right of the screen.
- The overview of the operator keypad is given (i) | RUN key ;heehgi\l'é%e runs when this key
. below. . . (iv) | STOP/RESET Performs deceleration stop
The color of the screen image may be different key and trip reset.
from the actual color. (v) | Arrow keys & Select data on the screen
HITACHI SEL key using arrow keys, and confirm
(center) by pressing the O key in the
center.
(vi) | Display screen | Displays parameters and data.
(vii) | RUN lamp Turns on when an operation
command is sent.
() (i) (viiiy | POWER lamp | Turns on when the operator
keypad is ON. Turns on when
RO and TO on the main circuit
or P+ and P- on the terminal
(viii) (vii) block are ON.
No. | Description
(iii) (iv) (A) | Displays the operation status.
(B) [ Displays the warning status.
(C) | Displays data/parameters.
(D) | Displays details of the function assigned to the F1
key.
(E) | Displays the operation of RUN key on the
operator keypad.
(F) | Displays frequency command, torque command,
inverter name, clock, etc. The function to be
Output Frequency displayed in this section can be selected using
0.00 Hz the F2 key (option) on the main screen.
©) (G) | Displays details of the function assigned to the F2
FA-01 (H) key.
4 Main speed command (Operator keypad) (H) | When soft-lock function is enabled, the [LKS]
mark is displayed.
0.00 Hz
[0.00-60.00]
No. Name Description
<a> | Power status | Displays the type of input power
supply.
<b> | SET function | Displays which of the first setting
or second setting is selected for
SET terminal function.
<c> Parameter | Displays the status of display
restriction mode.
<d> Screen No. | Displays the screen number.
<e> | STO function | Displays the STO command.
<f> | Control mode | Displays the command control
mode.
<g> EzSQ Displays the program operation of
EzSQ.
<h> Special Displays the operation of special
status function.
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= Sections of display screen on the operator keypad

Operating Instructions

Display (B) Warning status display

No. | Indication | Description
B1 This is displayed by the following
functions.
Output Frequency - Under overload limit
 Under torque limit
0.00 Hz LIM » Under overcurrent suppression
FA-01 (©) - Under overvoltage suppression
4 Main speed command (Operator keypad) } * Under gpper/lower limit opera_tlon
+ Under jump frequency operation
0.00 Hz * Under minimum frequency limit
[0.00-60.00] B2 This is displayed by the following
functions.
A ALT - Overload advance notice
C 1 - Motor thermal advance notice
I\ (Z - Inverter thermal advance notice
: : : : * Motor heating advance notice
D’\ISpllizﬂc(glygégcrigfneratlOn status dlsplay B3 Displayed during retry standby or restart
. RETRY | standby.

Al Displayed during normal rotation operation.

There is a parameter that cannot be B4 Operation is not started even if the
changed during operation. __ operation command is issued.

A2 Displayed during reverse rotation - Under insufficient voltage of the main
operation. Therg is a parameter that cannot power
be changed during operation. : NRDY | - Under operation only by the 24V power

A3 Output is in process by OHz command. This supply
is also displayed by DB, FOC, and SON - Under reset operation
functions. There is a parameter that cannot . S
be changed during operation. - Off when the [REN] terminal function is

A4 Displayed during trip after the occurrence 55 D.enlableéj he fan life ad

TRip | of error. For errors that cannot be canceled, AN n(')?iﬁ’::ye upon the fan lite advance
perform reset operation to cancel. :
-> 18.3.1 Checking the Trip Information - —
A5 Displayed when setting inconsistency B6 D|splayed upon th? capacitor life advance
WARN | occurs. Resolve the inconsistency. c notice on the circuit board.
-> 18.5.2 Checking the Setting Inconsistency - -

A6 This is displayed when the device is forcibly B7 Dlsplayed upon the fa_n life advance .
stopped by a function although an F/IC notice and qapautor life advance notice
operation command is issued. on the circuit board.

- The operation command is issued with B8 | (None) | Astatus other than above
frequency command at OHz. (Tips)

- When the operation command is issued + B1:LIM and B2:ALT are displayed when current or
from a source other than the operator internal voltage is rising. If an error occurs, load or other
keypad, the device is stopped by the element needs to be reconsidered.

STOP key on the operator keypad. - If it is determined that the life of cooling fan or capacitor
STOP | . When the operation command is issued on the circuit board is ending, the indication above is
from a source other than the operator displayed.
keypad, the device is stopped by the
preaking terminal function [RS], [FRS], Display (E) Display of RUN key function
 The device is stopped by the on the operator keypad
instantaneous power failure non-stop No. |Indication| Description
function. E1l Normal rotation by the RUN key on the
At this time, the RUN Iamp blinks. m operator keypad

A7 The operation is suspended due to lack of E2 Reverse rotation by the RUN key on the
operation command. operator keypad.

- If the operation command is issued from E3 The RUN key is enabled by the [F-OP]
than the operator keypad, the operation terminal or VOP function. (Normal rotation)
is stopped when the breaking function is E4 The RUN key is enabled by the [F-OP]
enabled. SRV terminal or VOP function. (Reverse

(Tips) rotation)
- A6: When set to STOP (in red) E5 | (None) [The command other than the RUN key is
-> If Display(F): Frequency command is set to 0.00Hz, the selected.

frequency command is OHz. Check if the frequency (Tips)

command is issued.

-> For example, while the device is running with the [FW]
terminal, if it is stopped by the stop key, operation
restarts when the [FW] terminal is turned on after turned
off once.

+ This section is displayed when the RUN key on the
operator keypad is enabled.

= To run the device from the operator keypad while this
item is not displayed, check [AA111] first.
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= Sections of display screen on the operator keypad

FA-01

Output Frequency

©

4 Main speed command (Operator keypad) }

A
1 ©) &)

0.00 Hz
[0.00-60.00]

(1I

Operating Instructions

<a> Power status display
No. Indication | Description
al (None) There is input to the main power
supply/control power supply.
a2 CTRL There is input to the control power supply.
a3 24V The device runs with 24V input to P+/P-.
(Tips)

- Indicates the status of power input. When CTRL or 24V
is displayed, main power is not input, which makes
operation impossible. Check the power supply.

<c> Selection of parameter display
No. Indication | Description
cl (None) All-parameter display mode.
c2 UTL Individual-function display mode.
c3 USR User-setting display mode.
c4 CMP Data-comparison display mode.
c5 MON Monitor display mode.

(Tips)

- This section is displayed when the display limit function
is working. If there is a hidden parameter, change the

setting in [UA-10].

<d> Display of monitor screen No.

(Tips)

- Displays the screen number of each monitor. When
making inquiries, please tell us the number of monitor
displayed on your screen. The list of monitor screen
numbers is shown in the next page.

<e> STO function display

(Tips)

- If the function is displayed, it means the current is shut

off.

* For details of the STO function display, please contact us.

<f> Display of control command mode

No. Indication | Description
<b> Display of SET function operation status f1 (None) | The speed control mode.
No. Indication | Description f2 TRQ The torgue control mode.
bl M1 The [SET] terminal is not selected or the f3 POS The position control mode.
[SET] terminal is selected but the function (Tips)
is disabled. (common setting and first - Indicates the mode of control operation.
setting are enabled)
b2 M2 The [SET] terminal is selected and the . .
funct[ion-irs] enabled. (common setting and <g> Display of EzSQ operation mode
second setting are enabled) No. Indication | Description
- If the [SET] terminal is not used, M1 is displayed. If the gl (None) EzSQ is not selected.
center of parameter is “-” (common setting such as [AC- g2 Ez_S The EzSQ program is stopped.
01]) or “1” (first setting such as [AA111]), the setting is g3 Ez_R The EzSQ program is working.
enabled, and “2” (second setting such as [AA211]) is (Tips)

ignored.

* You can check whether the EzSQ function is working.

<h> Display of special function status
No. Indication | Description
hl (None) The device is not in the special status.
h2 AUT The device is auto-tuning.
h3 SIM The device is in the simulation mode.
(Tips)

- If the function is displayed, it means that the device is in
the special state.




Chapter 9

M List of monitor screen numbers

Operating Instructions

Ne [Name Screen Ne | Name Screen
number number
1 | Three-line monitor screen "Multi-monitor" HO1 40 | selection screen for self-check mode ~882355
2 Setting screen for rotating direction of HO2 - _
operator keypad 41 | Setting screen for automatic home | o.o
3 | Setting screen "Concurrent monitor" HO3 screen —
- - — 42 | Remote mode switching screen S38
4 Monitor with large characters "Big HO4
monitor" 43 | Scroll menu LO1
5 | Selection screen for parameter code HO5 44 | Scroll screen LO2
6 | Trip history "Total count monitor" HO06 45 | Message screen *)
7 | Trip currently occurring HO7 *) If a message is displayed, see "18.5.3 Checking
8 | Detailed trip history screen HO8 Display Messages ".
9 | Retry history "Why retry monitor" HO09
10 | Detailed retry history screen H10
11 | Detailed screen for limitation status icon H11
12 | Home screen option o001
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
Screen for selecting data uploaded using
17 the R/W function R02
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
Screen for selecting data downloaded
20 using the R/W function ROS
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 S01
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 Selepnon screen for blinking at the time S22
of trip
39 | Color setting screen S23
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Operating Instructions

Transition of Operator Keypad Screen

* Types of main monitor screen

Three-line monitor screen

RUN
FW

Output Frequency
29.51 Hz
L 4 Output current
< 19 AP
Input terminal monitor
LLLLLLLLLLL
v

oFW  46.49Hz Optional

Menu device

Parameter setting screen
"Concurrent monitor"

RUN
FW

RUN
FW

Output Frequency

dA-01
Output Frequency

29.51 Hz

FA-01
4 Main speed command (Operator keypad) P 2 9 5 1
46.49 Hz :
[0.00-60.00]

Optional
device

OFW  46.49Hz

Menu Menu ©OFW 46.49Hz

>
Hz

Optional
device

RUN
FwW

Trip history

Total count 20 times
1. E007
2. E001
3. E001
4. E009
5. E012

16/07/15
16/07/15
16/07/15
16/07/12
16/07/10

10:10
08:55
08:52
10:10
22:52

R

Menu OFW  46.49Hz

Trip history screen

Optional

RUN
FW

Retry history

16/07/14
16/07/14
16/07/14
16/07/14
16/07/12

20:10
18:54
08:32
06:18
22:49

. r007
. 1009
. 1009
. 1009
. 1001

M W

v h 4
Optional

device:

OFW  46.49Hz

Menu

device

- Menu screen

01 Scroll mode
02 R/W function
03 System settings

Home oFW

46.49Hz

* You can switch between the main screen and

menu screen using the F1(1) key.

- Home screen option

Home screen option

01 Controller name
02 Data displayed at the bottom center

oFW

46.49Hz

Home

A

* You can navigate to the home screen option from

the main screen by using the F2(2) key. To return

to the home screen, press F1(1) key.

9-6
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9.3 Set up parameters!

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.

J

* 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 (MO1).

Output Frequency

HO1

29.51 Hz
Output current
19 AP
Input terminal monitor
LLLLLLLELLL
A4

Optional
OFW  46.49Hz

Menu device

Scroll menu - Parameter selection screen

Operating Instructions

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 R/W function
03 System settings

v

Menu oFW  0.00Hz %pé'v?gg'

Set-up procedure

Action

Scroll menu

All parameters

d: Monitor

F: Command monitor/setting
A: Operation function

b: Protective function

Back oFW 0.00Hz

3.1 Choose the scroll mode on the system settings

screen (M01) and press the SEL(O) key to show
the scroll menu (L0O1). To 3.2.

Scroll menu

F: Command monitor/setting
A: Operation function

b: Protective function

C: Terminal, RS485

H: Motor control

Back oFW 0.00Hz

3.2 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. To 3.3.

9-7
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Operating Instructions

Set-up procedure

Action

- LO2

» H: Motor control

HA-01 Auto-tuning selection

A

00: Disabled

HA-02 In auto-tuning ..
<
00: RUN key (Operator

>
keypad)

HA-03 Online-tuning selection

S-Menu  oFW 0.00Hz

00: Disabled w '

Next group

3.3 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 group of [HA].

(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->:-*

- LO2

H: Motor control

Hb102 First IM motor capacity . . A

5.50kW

4 Hb103 First IM motor pole number . . 'S

\ Hb104 First IM motor base frequency. .

S-Menu  oFW 0.00Hz

1:4P

60.00Hz w
Next group

3.4 Using the up and down (AV) keys, you can
check parameters. Choose the parameter to
change, and then press the SEL(O) key.

Examplel) [Hb103] The parameter to change the first

IM motor pole number. To 3.5.
Example2) [Hb104] The parameter to change the first
IM motor base frequency. To 3.6.

Examplel) Change [Hb103] First IM motor pole

number

Set-up procedure

Action

Hb103
First IM motor pole number

2P
4p
6P
8P

3.5 If the number of motor poles is 2, using the up
and down (AV) keys, adijust it to "00 2P", and
then press the F2(Save) key.

(Tips)

Data is saved when the F2(2) key is pressed. It is still

saved even after the device is turned off. 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 First IM motor capacity . . A

5.50kW

Hb103 First IM motor pole number ..
0:2P
frequency ..
60.00Hz w

Hb104 First IM motor base

3.6 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.




Chapter 9

Example2) Change [Hb104] First IM motor base
frequency.

Operating Instructions

Set-up procedure

Action

Output Frequency

0.00 Hz

Hb104
First IM motor base frequency

50.00 Hz
[0.00-60.00]

3.8 You can change the right-most digit of data area.
Change the value using the arrow (AV<P>)
keys, and then press the F2(2) key. To 3.9.

(Tips)

In the figure on the right, base frequency is changed

to 50.00Hz. Data is saved when the F2(2) key is

pressed. It is still saved even after the device is turned
off. You can make adjustments while performing
monitoring. The monitor on the upper area shows the
parameter selected in the Big monitor.

H: Motor control
Hb102 First IM motor capacity . . A
5.50kW
Hb103 First IM motor pole number . .
1:4P

Hb104 First IM motor base frequency . .
50.00Hz W

3.6 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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(i) You can jump to the top parameter of each group by
using the right and left (<) keys.
(---<->All parameters<->d: Monitor<->F: Command
monitor/setting<->---<->U: Initial setting, PDN<-> All
parameters<->---)

* In the scroll mode screen (L02), (i) you can jump to
the parameter at the top of each group by using

the right and left (P>) 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->:
.- ' \ (i) Jump function using the right and left

(<P>) keys o Z
A S

A: Operation function b: Protective function
AA101 First main speed command selection bA102 First frequency upper limiter ..
07: Parameter setting 0.00Hz
 AA102First auxiliary speed command selection  PAL03 First frequency lower limiter ..
00: Disabled 0.00Hz
AA104 First auxiliary speed setting bA110 First torque limit selection
60.00Hz W 07: Parameter setting w

S-Menu = 0.00Hz Next group S-Menu oFW 0.00Hz Next group

A: Operation function
Ab -01 Frequency conversion coefficient
1.00
< Ab -03 Multistep speed selection >
00: Binary (16th speed)
Ab110 0th speed of the 1st multi-step speed
0.00Hz w
S-Menu oFW 0.00Hz Next group

(ii) Jump function using
the F2(Next group) key -

A: Operation function
AC -01 Acceleration or deceleration time input ..
4 00: Parameter setting
< AC -02 Multi-stage acceleration or deceleration selection >
00: Common
AC -03 Acceleration pattern selection

00: Linear acceleration W

S-Menu oFW 0.00Hz Next group
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Changing a Parameter While
Watching a Monitor "Concurrent
Monitor"

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 (P>) keys, navigate to a
setting screen "Concurrent monitor" (HO3).

Output Frequency

FA-01
< Main speed command (Operator keypad) 4

0.00 Hz
[0.00-60.00]

Optional

Menu oFW 0.00Hz device

Monitor screen - Parameter selection screen

Operating Instructions

A

- When configuring settings such as frequency
command and acceleration/deceleration time while
watching the monitor during operation, you can
change the settings on this monitor screen.

* On the setting screen "Concurrent monitor”, you
can change parameters while watching the monitor.
For details of the monitor, see "9.4.2 Monitoring of
Setting Screen "Concurrent Monitor".

- 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
0.00 Hz
FA-01

Main speed command (Operator keypad)

0.00 Hz
[0.00-60.00]

3.1 Press the SEL(O) key to change the color of
parameter field. To 3.2.

(Tips)

Using the up and down (AV) keys, you can choose

to change the parameter or change the monitor.

Output Frequency
0.00 Hz
FA-01

Main speed command (Operator keypad)

0.00 Hz
[0.00-60.00]

3.2 When the SEL(O) key is pressed again, the left-
most letter of the parameter can be changed. To
3.3.

Output Frequency

0.00 Hz

AA101
First main speed command selection

07: Parameter set-up

3.3 Using the arrow (AV<I>) keys to change the
parameter number that you want to change, and
then press the SEL(O) key.
Examplel) When the frequency command destination
[AA101] First speed command selection is
changed. To 3.4.

Example2) When the frequency command value is
controlled in [FA-01] while the frequency
command destination is set to 07:
Parameter setting. To 3.7.

9-11
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Examplel) Change the [AA101] First main speed
command selection to [Ail] terminal.

Operating Instructions

* The [Ail] terminal is an analog input terminal
(voltage/current).

Set-up procedure

Action

Q Output Frequency

AA101
First main speed command selection

0.00 Hz

07: Parameter set-up

3.4 Press the SEL(O) key while [AA101] is
displayed. To 3.5.

(Tips)

The information currently selected is shown in the

lower section. "07: Parameter setting" is currently

selected.

AA101
First main speed command selection

01 [Ail] terminal
02 [Ai2] terminal
03 [Ai3] terminal

3.5 Using the up and down (AV) keys, select "01
[Ail] terminal”, and then press the F2(2) key. To
3.6.

(Tips)

Data is saved when the F2(2) key is pressed. It is still

saved even after the device iis turned off.

When configuring an item, the entire screen changes

to the screen for setting the item.

Output Frequency
0.00 Hz

AA101
First main speed command selection

01: [Ail] terminal

3.6 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.

"01 [Ail] terminal” is currently selected.

Example2) Change frequency command in [FA-01].
(If the frequency command selection is
"07: Parameter setting")

Set-up procedure

Action

Output Frequency
0.00 Hz

FA-01
Main speed command (Operator keypad)

0.00 Hz
[0.00-60.00]

3.7 Press the SEL(O) key while [FA-01] is displayed.
To 3.8.

(Tips)

In [FA-01], the set value can be changed if the string

inside () of main speed command indicates the

operator keypad or multi-step speed. In other cases,

it is set to the command monitor.

Output Frequency
0.00 Hz

FA-01
Main speed command (Operator keypad)

60.00 Hz
[0.00-60.00]

3.8 You can change the right-most digit of data.
Change the value using the arrow (AV<D>)
keys, and then press the F2(2) key. To 3.9.

(Tips)

In the figure on the right, base frequency is changed

to 60.00Hz. Data is saved when the F2(2) key is

pressed. It is still saved even after the device is
turned off.

You can make adjustments while performing

monitoring.

Output Frequency
0.00 Hz

FA-01

Main speed command (Operator keypad)

60.00 Hz
[0.00-60.00]

3.9 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 command is shown in the

lower section.

Currently, 60.00Hz is input as the command.

9-12
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9.4 Monitor Inverter Information!

Three-Line Monitor Screen "Multi-

Monitor".
* | want to monitor multiple data at the same time.

O

* What is displayed on the first line of three-line
monitor screen "Multi-monitor" (HO1) is the same
as that displayed on the upper area of the setting
screen "Concurrent monitor" (H03) and the screen
with large characters, "Big monitor" (HO4).

&

* On the screen that is displayed upon power-on,
using the right and left (I®>) keys, navigate to
"HO1".

Example) Change the output current monitor to the
input power monitor.

Operating Instructions

A

* In the three-line monitor screen, you can monitor
three types of information at the same time. You
can change and save the monitored data.

HO1

Output Frequency
29.51 Hz
Output current

119 AP

Input terminal monitor
LLLLLLLLLLL
v

Menu OFW  46.49Hz Optional

device

Set-up procedure

Action

Output Frequency
2951 Hz
Output current
119 A
Input terminal monitor
LLLLLLLELLL

4.1.1 Press the SEL(O) key to change the color of
the field in upper section. Using the up and
down (AV) keys, navigate to the second line.
To4.1.2

Output Current

4.1.2 When the SEL(O) key is pressed, the left-most
letter of the parameter can be changed. To
4.1.3

Input Power

4.1.3 Using the arrow (AV<IP>) keys, change [dA-
02] to [dA-30]. To 4.1.4

Output Frequency

> Input Power

29.51 Hz

2.14 kW
Input terminal monitor
LLLLLLLLLLL

4.1.4 Press the SEL(O) key to confirm the monitoring
target. Press the F1(1) key to return to the
monitor.

9-13
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Setting Screen "Concurrent Monitor"

@ A

Operating Instructions

» | want to change the monitor used when changing * On the setting screen, you can control parameter
a parameter while performing monitoring. data while performing monitoring. To change the
selected data, the screen changes to the setting

m screen that shows options.

* What is displayed on the upper monitor of the
setting screen "Concurrent monitor" (HO3) is the
same as that displayed on the first line of three-line
monitor screen "Multi-monitor" (HO1) and the
screen with large characters, "Big monitor" (H04).

o

* On the screen that is displayed upon power-on,
using the right and left (P>) keys, navigate to
"HO03".

Example) Change the output frequency monitor to
the PID1 output monitor.

stop

Output Frequency
0.00 Hz

FA-01

4 Main speed command (Operator keypad) 4

60.00 Hz
[0.00-60.00]

v )
Optional
Menu oFW 60.00HIz device

Set-up procedure Action

Output Frequency 421

0.00 Hz

FA-01
Main speed command (Operator keypad)

0.00 Hz
[0.00-60.00]

Press the SEL(O) key to change the color of
parameter field. Using the up and down (AV)
keys to select and navigate to the detail of
monitoring. To 4.2.2

4.2.2

Output frequency monitor
0.00 Hz

When the SEL(O) key is pressed, the left-most
letter of the parameter can be changed. To
4.2.3

4.2.3

» db-50

PID1 output monitor

Using the arrow (AV<IP>) keys, change [dA-
01] to [db-50]. To 4.2.4

mmmp— PID1 output monitor 4.2.4
0.00 Hz

FA-01
Main speed command (Operator keypad)

0.00 Hz
[0.00-60.00]

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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Monitor with Large Characters "Big
Monitor"

Q

* | want to perform monitoring with numeric values
displayed in larger size.

O

* What is monitored on the screen with large
characters, "Big monitor" (HO4) is the same as the
upper monitor of the setting screen "Concurrent
monitor" (HO3) and the first line of three-line
monitor screen "Multi-monitor” (HO1).

o

* On the screen that is displayed upon power-on,
using the right and left (I®>) keys, navigate to
"HO4".

Example) Change the output frequency monitor to
the integrated input power monitor.

Operating Instructions

A

= In the monitor screen with large characters, you

can display a parameter in bigger size.

dA-01
Output Frequency

<

0.00..

v

Optional
60.00Hz

Menu device

oFW

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. To
432

Integrated Input Power

11.9

4.3.2 Using the arrow (AV<P>) keys, change [dA-1]

to [dA-32]. Press the SEL(O) key to confirm
and return to the monitor.
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9.

ol

Check Error History!

Trip History "Total Count Monitor"

@3|

* | want to check trip history.

O

* To display time in trip history, you need to configure
clock settings.

* To use the clock function, you need an optional
battery that is separately sold.

G

* On the screen that is displayed upon power-on,
using the right and left (IP>) keys, navigate to
"HO06".

Operating Instructions

= The trip history screen "Total monitor" 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".

STOP

Trip histaory

Total count 20 times

€ L EO007

16/07/15
16/07/15
16/07/15
16/07/12
16/07/10

10:10
08:55
08:52
10:10
22:52

E001
E001
E009
EO012

Menu EIEUS

OFW  46.49Hz

Set-up procedure

Action

Trip history

Total count 20 times
EOO01
EO001
EQ007
E001
=(0[0]5)

16/05/10
16/04/21
16/03/30
15/12/25
15/12/24

19:22
20:59
23:55
01:34
22:10

5.1.1 Using the up and down (AV) keys, select
history information you want to check. To 5.1.2

Detailed trip history (No. 10)
Motor overload error

EO05 15/12/24 22:10
Output Frequency: 0.50Hz
Output Current: 49.71A
DC voltage: 274.1VvDC
Status 1: Run

5.1.2 Press the SEL(O) key to show details of the
selected history information. To 5.1.3

Detailed trip history (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 Using the up and down (AV) keys, you can
check details.
Press the F1(1) key to return to the monitor.
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Retry History "Why Retry Monitor"

(o)

* | want to check retry history.

O

* To display time in retry history, you need to
configure clock settings.

* To use the clock function, you need an optional
battery that is separately sold.

o

* On the screen that is displayed upon power-on,
using the right and left () keys, navigate to
"H09".

Operating Instructions

- 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
Tips/FAQ/Troubleshooting".

STOP

Retry history

ro07
roo9
roo9
roo9
rool

16/07/14
16/07/14
16/07/14
16/07/14
16/07/12

20:10
18:54
08:32
06:18
22:49

OFW  46.49Hz

Optional
device

Set-up procedure

Action

Retry history

16/07/10
16/07/01
16/06/24
16/06/20
16/06/12

5.2.1 Using the up and down (AV) keys, select
history information you want to check. To 5.2.2

Detailed retry history (No. 10)
Overvoltage error

roo7 16/06/12 21:11

Output Frequency: 40.03Hz
Output Current 11.22A
DC voltage: 411.0Vdc
Status 1: Run

5.2.2 Press the SEL(O) key to show details of the
selected history information. To 5.2.3

Detailed retry history (No. 10)
Overvoltage error

Status 3: Speed control
Status 4:

Status 5:

RUN time: 19998 hr

ON time: 25454 hr

5.2.3 Using the up and down (AV) keys, you can
check details.
Press the F1(1) key to return to the monitor.
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9.6 Copy Datal!
READ Function

(o)

* | 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 R/W function by pressing
the SEL(O) key.

Operating Instructions

A

= With R/W function, you can read and write data.
- Only a set of data can be saved.

Menu

01 Scroll mode
02 R/W function
03 System setting

Home

OFW  46.49Hz

Set-up procedure

Action

R/W Function

01 READ
02 WRITE

6.1.1 Press the SEL(O) key to confirm the READ
function. To 6.1.2

R/W Function>Type of Read Data
A

01 Parameter Data
02 Parameter 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. To 6.1.3

..>..>Read Data
Parameter Data

1. 16/07/01 11:55 SJ-P198 1 A

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 Time Inverter name: No. Data type

* Inverter name: No. is unique to 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.

6.1.3

* |If you cannot read data, see "9.13.1 Disabling Data
R/W",
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WRITE Function

@ A

* | want to write data to migrate settings to another - With R/W function, you can read and write data.
inverter.
* | want to rewrite data that was read.

Menu
B 01 Scroll mode

02 R/W function
03 System settings

* On the screen that is displayed upon power-on,
press the F1(1) key to navigate to the menu screen
"MO01". Then, select the R/W function by pressing
the SEL(O) key.

Home OFW  46.49Hz

Set-up procedure Action
R/W Function 6.2.1 Select the write function by using the up and
down (AV) keys. Then, confirm by pressing the
01 READ SEL(O) key. T0 6.2.2
02 WRITE
R/W Function>Type of Write Data 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. To 6.2.3

01 Parameter Data A
02 Parameter Data + EzSQ

6.2.3 In accordance with the instruction shown on the

..>..>Write Data 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

1. 16/07/01 11:55 SJ-P198 1| A complete.

Display description:

No. Date Time Inverter name: No. Data type

* Inverter name: No. is unique to 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.

Parameter Data

* |If you cannot write data, see "9.13.1 Disabling
Data R/W".

9-19



Chapter 9

9.7 System Settings!

Q

* | 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 R/W function by pressing
the SEL(O) key or right ) key.

No. | Name Tips

01 |Language Changes the language setting.
selection

02 | Dimming Controls the brightness of

operator keypad screen.

off time*1) light off the screen.

04 | Dimming at light [ Controls the brightness when the
off *1 screen is automatically lit off.

05 | Automatic home | Sets the time to automatically
transition time return to the home screen.

06 |Initial home Sets the screen that is displayed

screen selection | upon power-on and automatic
return to the home screen.

07 | Read lock Limits the reading of data.
08 | Blinking during Sets whether blinking is
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,
you can switch the frequency
command and operation
command to commands issued
from the operator keypad.

18 [Reserve Do not change the setting from

OFF.

*1) The light off function is disabled until trip is canceled
after the occurrence of trip. For details, see the User's
Guide.

*2) To use the clock function, you need an optional
battery that is separately sold.

Recommended product: Hitachi Maxell, Ltd. CR2032, 3V
If no electricity is supplied to the inverter, battery
replacement is required every two years.
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Operating Instructions

A

- On the System settings screen, you can use

extended functions.

Menu

01 Scroll mode
02 R/W function
03 System setting

v

OFW  46.49Hz Optional
device

03 | Automatic light Controls the time to automatically m

- If there is an error in the memory area in the

operator keypad, an error message is displayed on
the operator keypad. In such a case, initialize the
operator keypad from the System settings, and
confirm the settings. If the error on the operator
keypad is not solved, the internal memory may be
damaged. You need to replace the operator
keypad.
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M Battery replacement of the operator keypad VOP

o

* The battery used for clock function is not included - Follow the following steps to replace the battery.

with this device. Prepare CR2032 as necessary. (i) Check the inverter is turned off and the POWER
- When battery is changed, the clock data is ) lamp on the operator keypad is off. '
initialized, therefore, you need to configure the (i) Remove the operator keypad VOP from the main

setting again.
« Even if the battery runs out, data in VOP (read

unit. When removing the operator keypad, hold
the front cover.

(i) 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.

‘A

parameters and EzSQ program) are retained.

W Disposal of battery of the operator keypad VOP

+ As batteries are subject to leakage, explosion, heat\
generation, and fire, do not short circuit + and -

DANGER terminals, charge, disassemble, heat, expose to fire,
- Disposal of the operator keypad VOP or battery or apply a strong impact. _
that is no longer needed may subject to regulations " Ifa strong impact is accidentally applied to them (e.g.,
T . . dropped on the floor), do not use the battery because
of your municipalities. Dispose of them in Prohibited  they may have leakage.

accordance with regulations of respective
municipalities. Insulate the battery using a tape or
other materials when disposing of it. o

B o

B iR B

D \_ J

+ 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.

+ Itis defined by the UL standard that battery
replacement must be performed by a skilled
technician. Please assign a skilled technician to
perform the replacement work.

- If you cannot see what is displayed on the operator
keypad VOP because the service life is near its end,
replace the operator keypad VOP.

Do

Perchlorate Material - special handling may apply.
See www.dtsc.ca.gov/hazardouswaste/perchlorate
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9.8 Change Assist Bar Information!

Operating Instructions

Q

* | want to change the frequency command
displayed on the assist bar to inverter name.
* | want to display current time on the assist bar.

O

+ On the screen that is displayed upon power-on,
press the F2(2) key to navigate to the option
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.

A

- By selecting the F2(2) key option from the home
screen, you can change the content of display of
status bar.

Menu

01 Scroll mode
02 R/W function

03 System setting

v
Menu oFW  46.49Hx Optional

\ device

Option

Tips

01 Controller (inverter) name

You can specify 8-digit string from alphanumeric letters
and symbols.

02 Data displayed at | 00 Frequency command

The current frequency command is displayed.

the bottom center | 01 Torque command

The current torque command is displayed (during torque
control).

02 Time

The current time is displayed.

03 Controller 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.

EDisplay (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 "Total monitor" 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.

B Switch between normal/reverse rotations on the
operator keypad

Q

| want to switch between the normal rotation and

reverse rotation on the operator keypad in a simple
manner.

A

* By pressing the down key on the three-line monitor
screen "Multi-monitor”, you can specify F1
(normal rotation) or F2 (reverse rotation). To go
back to the monitor, press the up key.
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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.
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9.10 Parameter Functions

<Ll 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 Instructions

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.

UA-16
Soft-Lock Selection

01: Always enabled

N Optional
Menu oFW 60.00Hz device
MParameter
Iltem Parameter Data Description
Soft-lock selection [UA-16] 00 When the soft-lock terminal [SFT] is on, data set to
[UA-17] other than [UA-16] are locked.
01 After the setting is performed, data set to [UA-17] other
than [UA-16] are locked.
Soft-lock target selection [UA-17] 00 All data other than [UA-16] and [UA-17] cannot be
changed
01 Data other than [UA-16] and [UA-17] and set
frequency cannot be changed
Input terminal selection [CA-01]~ 036 [SFT]: Used when the soft-lock function is used on
[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 Instructions

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 O1.

BMParameter
Iltem Parameter Data Description
Display selection [UA-10] 00 All parameters are displayed.

01 Parameters are displayed by function. Disabled
functions are not displayed with some exceptions.

02 Display is performed in accordance with the settings
configured by the user. Parameters set to [UA-31] to
[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.

Selection of second [UA-21] 00 Hides parameters of second setting [**2**].
setting parameter display 01 Displays parameters of second setting [**2**].
Selection of whether to [UA-22] 00 Hides parameters that start with o.
display option parameter 01 Displays parameters that start with o.
User parameter selection [UA-31] 255 No assignment
~ Fkkkk Choose the code you want to display.
[UA-62] (all codes are subjected)

A

* | 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.

* | you are not using option cassettes, by setting
[UA-22] to 00, you can reduce indications for
option cassettes.
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M (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 Instructions

= For more information about the display condition,
see the table below.

- The * mark in the table is replaced by 1 or 2.
(1 represents first and 2 represents second.)

(i) SM (PMM) control parameters
Display condition: AA121>10 or AA221>10

Parameter Name Parameter Name
Hb*02 * selection of the IM motor capacity Hd*02 * SM(PMM) motor capacity selection
Hb*03 * selection of the IM motor pole number Hd*03 * SM(PMM) motor poles selection
Hb*04 * IM base frequency Hd*04 * SM(PMM) base frequency
Hb*05 * |M maximum frequency Hd*05 * SM(PMM) maximum frequency
Hb*06 * M motor rated voltage Hd*06 * SM(PMM) motor rated voltage
Hb*08 * IM motor rated current Hd*08 * SM(PMM) motor rated voltage
Hb*10 * |[M motor constant R1 Hd*10 * SM(PMM) motor constant R
Hb*12 * IM motor constant R2 Hd*12 * SM(PMM) motor constant Ld
Hb*14 * IM motor constant L Hd*14 * SM(PMM) motor constant Lq
Hb*16 * M motor constant lo Hd*16 * SM(PMM) motor constant Ke
Hb*18 * [M motor constant J Hd*18 * SM(PMM) motor constant J
Hb*30 * minimum frequency (V/f, A.bst, IM-SLV) Hd*30  |[* SM(PMM) lowest frequency (switch)
Hb*31 * reduced voltage start time (V/f) (SM-SLV, SM-IVMS)
Hb*40 [ * selection of operation mode for manual torque Hd*31 _[* SM no-load current (SM-SLV, SM-IVMS)
boost Hd*32 * SM start method selection
Hb*41 * yolume of manual torque boost (V/f) (SM-SLV, SM-IVMS, SM-CLV)
Hb*42 * break point of manual torque boost (V/f) Hd*33 * SM initial position estimation Zero-V stand-by
Hb*45 [ * selection of energy-saving operation (V/f) times (SM-SLV, SM-IVMS, SM-CLV)
Hb*46 * energy-saving response/accuracy adjustment (V/f) Hd*34 *_ SMinitial position estimation Detection stand-by
Hb*50 [ * free V/f frequency 1 times (SM-SLV, SM-IVMS, SM-CLV)
Hb*51 *free VIf voltage 1 Hd*35 * SM initial position estimation Detection times
(SM-SLV, SM-IVMS, SM-CLV)
Hb*52 * free VI/f frequency 2 — - —— — — -
Ab*53 *free V/f voltage 2 Hd*36 SM initial position estimation Voltage gain
Hb*54 | * free V/f frequency 3 (SM-SLV, SM-IVMS, SM-CLV)
- — Hd*37 * SMinitial position estimation Magnetic-pole
Hb*55 free V/f voltage 3 position offset
Hb*56 | * free V/f frequency 4 Hd-41 | IVMS carrier frequency
Hb*57  free VT voltage 4 Hd-42 Filter gain of IVMS detection current
Hb*58 | free Vif frequency 5 Hd-43 [ Open-phase voltage detection gain selection
Hb*59 * free V/f voltage 5 SM(PMM)-IVMS
Hb*60 * free V/f frequency 6 Hd-44 | Selection of open-phase switch threshold correction
Hb*61 * free V/f voltage 6 SM(PMM)-IVMS
Hb*62  [* free VI/f frequency 7 Hd-45 [ Speed control P gain SM(PMM)-IVMS
Hb*63 [~ free V/f voltage 7 Hd-46 | Speed control | gain SM(PMM)-IVMS
Hb*70 | * slip compensation P gain with sensor (V/f, A.bst) Hd-47 | Waiting time for open-phase switching SM(PMM)-
Hb*71 * slip compensation | gain with sensor (V/f, A.bst) IVMS
Hb*80 * gutput voltage gain (V/f) Hd-48 Restriction on the rotation-direction determination
HC*01 * voltage compensation gain of automatic torque SM(PMM)-IVMS
boost Hd-49 Timing adjustment for open-phase voltage detection
HC*02 * slip compensation gain of automatic torqgue boost SM(PMM)-IVMS
HC*10 * Oth speed range limiter (IM-0Hz-SLV) Hd-50 Minimum pulse range adjustment SM(PMM)-IVMS
HC*11 * amount of boost at the start (IM-SLV, IM-CLV) Hd-51 Current limit of IVMS threshold
HC*12 * amount of boost at the start (IM-OHz-SLV) Hd-52 IVMS threshold gain
HC*13 * selection of whether a secondary-resistance Hd-58 IVMS carrier-frequency switching start/finish point
correction is to be conducted
(IM-SLV, IM-0Hz-SLV,IM-CLV)
HC*14 * selection of reversal prevention
(IM-SLV, IM-0Hz-SLV, IM-CLV)
HC*20 * time constant for torgue current command filter
HC*21 * speed feed forward compensation adjustment gain
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(i) Position control parameters
Display condition: AA123#00 or AA223#00

Operating Instructions

(vii) Multi-stage acceleration/deceleration
Display condition: AC-02=01

Parameter Name Parameter Name
AE-01 Electronic gear installation position selection AC-30 Acceleration time for multi-speed 1st speed
AE-02 Numerator of electronic gear ratio AC-32 Deceleration time for multi-speed 1st speed
AE-03 Denominator of electronic gear ratio AC-34 Acceleration time for multi-speed 2nd speed
AE-04 Positioning completion range setting AC-36 Deceleration time for multi-speed 2nd speed
AE-05 Positioning completion delay time setting AC-38 Acceleration time for multi-speed 3rd speed
AE-06 Positioning control feed forward AC-40 Deceleration time for multi-speed 3rd speed
AE-07 Position loop gain AC-42 Acceleration time for multi-speed 4th speed
AC-44 Deceleration time for multi-speed 4th speed
(iV) Orientation AC-46 Accelerati.on ti.me for multi.—speed 5th speed
Display condition: AA123=01 or AA223=01 AC-48 Decelerat.lon time for mult.l-speed 5th speed
Parametor Name AC-50 Acceleratl.on tl.me for multl.—speed 6th speed
— - AC-52 Deceleration time for multi-speed 6th speed
AE-08 F’o.smon.blas volumg - - — AC-54 Acceleration time for multi-speed 7th speed
AE-10 Onen;auon stop position for input destination AC56 Deceleration time for multi-speed 7th speed
selection — -
- - — AC-58 Acceleration time for multi-speed 8th speed
AE-11 Orientation stop position — -
- - - AC-60 Deceleration time for multi-speed 8th speed
AE-12 Orientation speed setting — -
AE-13 Orientation direction setting AC-62 Acceleratl.on tl.me for multl.—speed 9th speed
AC-64 Deceleration time for multi-speed 9th speed
. AC-66 Acceleration time for multi-speed 10th speed
(v) Absolute position control AC-68 Deceleration time for multi-speed 10th speed
Display condition: AA123>01 or AA223>01 AC-70 Acceleration time for multi-speed 11th speed
Parameter Name AC-72 Deceleration time for multi-speed 11th speed
AE-20~50 Position command 0-15 AC-74 Acceleration time for multi-speed 12th speed
AE-52 Position range designation (forward rotation side) AC-76 Deceleration time for multi-speed 12th speed
AE-54 Position range designation (reverse rotation side) AC-78 Acceleration time for multi-speed 13th speed
AE-56 Positioning mode selection AC-80 Deceleration time for multi-speed 13th speed
AE-60 Teaching selection AC-82 Acceleration time for multi-speed 14th speed
AE-61 Memorization of current position at power-off AC-84 Deceleration time for multi-speed 14th speed
AE-62 Preset position data AC-86 Acceleration time for multi-speed 15th speed
AE-64 Gain for calculating the deceleration stop distance AC-88 Deceleration time for multi-speed 15th speed
AE-65 Bias for calculating the deceleration stop distance
AE-66 APR control speed limit (viii) Internal current braking
AE-67 | APR start speed Display condition: AF*01=01, 02
AE-70 Zero return mode selection Parameter Name
AE-71 Zero return direction selection AF02  braking mode
AE-72 Low speed zero return speed -
AE-73 High speed zero return speed AFT03 - DC braking frequency
AF*04 * DC braking delay time
AF*05 * DC braking force at the time of the stop
(vi) Normal acceleration/deceleration speed AF*06 “DC braking time at the time of the stop
Display condition: AC-02=00 AF*07 * DC current braking trigger selection
Parameter Name AF*08 * DC braking force at the start
AC*15 * 2-stage acceleration/deceleration selection AF*09 * DC braking time at the start
AC*16 * 2-stage acceleration frequency
AC*17 * 2-stage deceleration frequency
AC*20 * acceleration time 1
AC*22 * deceleration time 1
AC*24 * acceleration time 2
AC*26 * deceleration time 2
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(ix) Brake control 1 (common to forward/reverse)
Display condition: AF*30=01, 02

Operating Instructions

(xiv) Gain mapping 2
Display condition: HA*20=01

Parameter Name Parameter Name

AF*31 * brake release establishment waiting time HA*22 * gain switch intermediate speed 1
AF*32 * acceleration waiting time HA*23 * gain switch intermediate speed 2
AF*33 * stop waiting time HA*24 * gain mapping maximum frequency
AF*34 * prake check waiting time HA*31 * gain mapping P gain 3

AF*35 * brake release frequency HA*32 * gain mapping | gain 3

AF*36 * brake release current HA*33 * gain mapping P gain 4

AF*37 * brake apply frequency HA*34 * gain mapping | gain 4

(x) Brake control 1 (forward/reverse set individually)
Display condition: AF*30=02

(xiv) Instantaneous power failure non-stop
Display condition: bA-30#00

Parameter Name Parameter Name
AF*38 * brake release establishment waiting time bA-31 Instantaneous power failure non-stop
(reverse rotation side) Function triggering voltage
AF*39 * acceleration waiting time (reverse rotation side) bA-32 Instantaneous power failure non-stop
AF*40 * stop waiting time (reverse rotation side) Target level
AF*41 * prake check waiting time (reverse rotation side) bA-34 Instantaneous power failure non-stop
AF*42 * brake release frequency (reverse rotation side) Deceleration time
AF*43 * brake release current (reverse rotation side) bA-36 Instantaneous power failure non-stop
AF*44 * brake apply frequency (reverse rotation side) Deceleration start range
bA-37 Instantaneous power failure non-stop
. Constant DC voltage control P gain
(Xl) Brake control 2 bA-38 Instantaneous power failure non-stop

Display condition: AF*30=03

Constant DC voltage control | gain

(xv) Overvoltage suppression
Display condition: bA*40#00

Parameter Name
AF*50 * brake release delay time
AF*51 * brake apply delay time
AF*52 * brake check time
AF*53 * servo lock time at start
AF*54 * servo lock time at stop

(xii) Free electronic thermal
Display condition: bc*11=02

Parameter Name
bA*41 * gvervoltage suppression level setting
bA*42 * gvervoltage suppression operating time
bA*44 * constant DC voltage control P gain
bA*45 * constant DC current control | gain

(xvi) Overexcitation deceleration
Display condition: bA*46#00

Parameter Name
bC*20 * free electronic thermal frequency 1
bC*21 * free electronic thermal current 1
bC*22 * free electronic thermal frequency 2
bC*23 * free electronic thermal current 2
bC*24 * free electronic thermal frequency 3
bC*25 * free electronic thermal current 3

Parameter Name
bA*47 * gverexcitation output filter time constant (V/f)
bA*48 * gverexcitation voltage gain (V/f)
bA*49 * gverexcitation suppression level setting (V/f)

(xiii) Gain mapping 1
Display condition: HA*20=00

Parameter Name
HA*21 * gain switch time
HA*27 * gain mapping P control P gain 1
HA*30 * gain mapping P control P gain 2
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Operating Instructions

(xvii) PID1 PID1 (continued)

Display condition: AH-01=01, 02 Display condition: AH-01=01, 02

Parameter Name Parameter Name
db-30 PID1 feedback data 1 monitor AH-60 PID1 gain switch method selection
db-32 PID1 feedback data 2 monitor AH-61 PID1 proportional gain 1
db-34 PID1 feedback data 3 monitor AH-62 PID1 integral gain 1
db-42 PID1 target value monitor (after calculation) AH-63 PID1 differential gain 1
db-44 PID1 feedback data monitor (after calculation) AH-64 PID1 proportional gain 2
db-50 PID1 output monitor AH-65 PID1 integral gain 2
db-51 PID1 deviation monitor AH-66 PID1 differential gain 2
db-52 PID1 deviation 1 monitor AH-67 PID1 gain switch time
db-53 PID1 deviation 2 monitor AH-70 PID feed forward selection
db-54 PID1 deviation 3 monitor AH-71 PID1 changeable range
db-61 PID current P gain monitor AH-72 PID2 excessive deviation level
db-62 PID current | gain monitor AH-73 PID1 feedback comparison signal OFF level
db-63 PID current D gain monitor AH-74 PID1 feedback comparison signal ON level
db-64 PID feed forward monitor
FA-30 PID1 target value 1 (monitor+setting) (xviii) PID2
FA-32 PID1 target value 2 (mon?tor+sett?ng) Display condition: AJ-01=01, 02
FA-34 PID1 target value 3 (monitor+setting) Parameter Name
AH-02 PID1 deviation minus -
AH-03 PID1 unit selection (PID1) db-36 PID2 feedback dgta monitor
AH-04 PID1 scale adjustment (0%) db-55 PID2 OUtPUt_ momtor.
AH-05 PID1 scale adjustment (100%) db-56 PID2 deviation monltor. -
AH-06 PID1 scale adjustment (decimal point) FA-36 PID2 target value (monitor+setting)
AH-07 PID1 target value 1 Input destination selection AJ-02 PID2 deylatlon mlnus
AH-10 PID1 target value 1 Set value AJ-03 PID2 unit selepnon (PID2)
AH-12 PID1 multistage target value 1 AJ-04 PID2 scale ad!ustment (0%)
AH-14 | PID1 multistage target value 2 AJ-05  |PIDZ scale adjustment (100%) _
AH-16 PID1 multistage target value 3 AJ-06 PID2 scale adjustment (decmal pomt) .
AH-18 PID1 multistage target value 4 AJ-07 PID2 target value Input destination selection
AH-20 PID1 multistage target value 5 AJ-10 PID2 target value _Set value — -
"B PID1 multistage target value 6 AJ-12 PID2 feedba(?k data _ Input destination selection
AH-24 PID1 multistage target value 7 AJ-13 PID2 ‘pI‘OpOI‘tIOI’]EIll gain
AH-26 PID1 multistage target value 8 AJ-14 PID2 mtegral gam -
AH-28 PID1 multistage target value 9 AJ15 PID2 differential gain
AH-30 PID1 multistage target value 10 AJ-16 PID2 changgable range
AH-32 PID1 multistage target value 11 AJ-17 PID2 excessive deV|at|9n Ievgl
AH-32 PID1 multistage target value 12 AJ-18 PID2 feedback compar!son s!gnal OFF level
AH-36 PID1 multistage target value 13 AJ-19 PID2 feedback comparison signal ON level
AH-38 PID1 multistage target value 14
AH-40 PID1 multistage target value 15
AH-42 PID1 target value 2 Input destination selection
AH-44 PID1 target value 2 Set value
AH-46 PID1 target value 3 Input destination 2 selection
AH-48 PID1 target value 3 Set value
AH-50 PID1 target value 1 Operator selection
AH-51 PID1 feedback data 1 Input destination selection
AH-52 PID1 feedback data 2 Input destination selection
AH-53 PID1 feedback data 3 Input destination selection
AH-54 PID1 feedback data Operator selection
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Operating Instructions

(xiv) PID3 (xxi) 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 data monitor Parameter Name
db-57 PID3 output monitor AH-75 PID selection of soft-start function
db-58 PID3 deviation monitor AH-76 PID soft-start target level
FA-38 PID3 target value (monitor+setting) AH-78 PID acceleration time for soft-start
AJ-22 PID3 deviation minus AH-80 PID soft-start time
AJ-23 PID3 unit selection (PID3) AH-81 PID start abnormal judgment implement selection
AJ-24 PID3 scale adjustment (0%) AH-82 PID start abnormal judgment level
AJ-25 PID3 scale adjustment (100%) AH-85 PID sleep condition selection
AJ-26 PID3 scale adjustment (decimal point) AH-86 PID sleep start level
AJ-27 PID3 target value _Input destination selection AH-87 PID sleep operation time
AJ-30 PID3 target value setting AH-88 PID selection of boost before sleep
AJ-32 PID3 feedback data Input destination selection AH-89 PID boost time before sleep
AJ-33 PID3 proportional gain AH-90 PID boost volume before sleep
AJ-34 PID3 integral gain AH-91 PID minimum operating time before sleep
AJ-35 PID3 differential gain AH-92 PID minimum retention time of sleep state
AJ-36 PID3 changeable range AH-93 PID wake condition selection
AJ-37 PID3 excessive deviation level AH-94 PID wake start level
AJ-38 PID3 feedback comparison signal OFF level AH-95 PID wake operation time
AJ-39 PID3 feedback comparison signal ON level AH-96 PID wake start deviation amount

(xx) PID4 (xxii) Simulation mode

Display condition: AJ-41=01, 02 Display condition: PA-20=01

Parameter Name Parameter Name
db-40 PID4 feedback data monitor PA-21 Selection of error code for alarm test
db-59 PID4 output monitor PA-22 Output current monitor optional output selection
db-60 PI1D4 deviation monitor PA-23 Output current monitor optional setting value
FA-40 PID4 target value (monitor+setting) PA-24 P-N voltage monitor optional output selection
AJ-42 PID4 deviation minus PA-25 P-N voltage monitor optional setting value
AJ-43 PI1D4 unit selection (PID4) PA-26 Output voltage monitor optional output selection
AJ-44 PID4 scale adjustment (0%) PA-27 Output voltage monitor optional setting value
AJ-45 PID4 scale adjustment (100%) PA-28 Output torque monitor optional output selection
AJ-46 PID4 scale adjustment (decimal point) PA-29 Output torgue monitor optional setting value
AJ-47 PID4 target value _Input destination selection PA-30 Frequency adjustment optional output selection
AJ-50 PI1D4 target value setting PA-31 Frequency matching optional setting value
AJ-52 PID4 feedback data Input destination selection
AJ-53 P1D4 proportional gain
AJ-54 PID4 integral gain
AJ-55 P1D4 differential gain
AJ-56 PID4 changeable range