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NOTICE
1.Make sure that this instruction manual is delivered to the end user of
the inverter unit.
2.Read this manual before installing or operating the inverter unit, and
store it in a safe place for reference.

E6581442

Safety
precautions

~

h~ ~ ~ (O Sl P =~
QA PS N PSS P o

Introduction

Contents

Read first

Connection
equipment

Operations

Searching and
setting parameters

SN

Basic
parameters

Extended
parameters

Operation with 7
external signal

Monitoring the
operation status

Measures to
satisfy the
standards

Selection of
peripheral
devices

Table of
parameters

~

Specifications

Before making a 1
service call

Inspection and ]
maintenance

Warranty

Disposal of ]
the inverter



TOSHIBA E6581442

I. Safety precautions

The items described in these instructions and on the inverter itself are very important so that you can use the inverter
safely prevent injury to yourself and other people around you as well as prevent damage to property in the area.
Thoroughly familiarize yourself with the symbols and indications shown below and then continue to read the manual.
Make sure that you observe all cautions given.

Explanation of markings
Marking Meaning of marking

® Danger | Indicates that errors in operation may lead to death or serious injury.

A Caution Indicates that errors in operation may lead to injury (*1) to people or that these
errors may cause damage to physical property. (*2)
(*1) Such things as injury, burns or shock that will not require hospitalization or long periods of outpatient treatment.
(*2) Physical property damage refers to wide-ranging damage to assets and materials.

Meanings of symbols

Marking Meaning of marking

Indicates prohibition (Don't do it).

What is prohibited will be described in or near the symbol in either text or picture
form.

Indicates something mandatory (must be done).

What is mandatory will be described in or near the symbol in either text or picture
form.

Indicates danger.

What is dangerous will be described in or near the symbol in either text or picture
form.

Indicates caution.

What the caution should be applied to will be described in or near the symbol in
either text or picture form.

DO @O

m _Limits in purpose

This inverter is used for controlling speeds of three-phase induction motors in general industrial use.

(- ASafety precautions

¥ The inverter cannot be used in any device that would present danger to the human
body or which a malfunction or error in operation would present a direct threat to
human life (nuclear power control device, aviation and space flight control device,
traffic device, life support or operation system, safety device, etc.). If the inverter is
to be used for any special purpose, first get in touch with the supplier.

¥ When using inverters for critical equipment, even though the inverters are
manufactured under strict quality control always fit your equipment with safety
devices to prevent serious accident or loss should the inverter fail (such as failure
to issue an inverter trouble signal)

¥ Do not use the inverter for loads other than those of properly applied three-phase
induction motors in general industrial use.
(Use in other than properly applied three-phase induction motors may cause an
accident.)
When the inverter is used to control the operation of a permanent magnet motor, a
combination test must be conducted in advance. For details on the test, contact

\ your supplier. )

N
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I m _General Operation
® Danger Reference
» Never disassemble, modify or repair. This can result in electric shock, fire and injury. For 2.
repairs, call your sales agency.
Disassembly
prohibited
« Never remove the front cover when power is on or open door if enclosed in a cabinet. 2.
The unit contains many high voltage parts and contact with them will result in electric shock.
« Don't stick your fingers into openings such as cable wiring hole and cooling fan covers. This 2.
can result in electric shock or other injury.
Prohibited | ° Don't place or insert any kind of object into the inverter (electrical wire cuttings, rods, wires). 2.
rohibite This can result in electric shock or fire.
« Do not allow water or any other fluid to come in contact with the inverter. This can result in 2.
electric shock or fire.
« Turn power on only after attaching the front cover or closing door if enclosed in a cabinet. 2.
If power is turned on without the front cover attached or closing door if enclosed in a cabinet, 3.
this can result in electric shock or other injury.
0 « If the inverter begins to emit smoke or an unusual odor, or unusual sounds, immediately turn 3.
power off. If the equipment is continued to operate in such a state, the result may be fire. Call
Mandatory your local sales agency for repairs.
« Always turn power off if the inverter is not used for long periods of time since there is a 3.
possibility of malfunction caused by leaks, dust and other material.
The leakage current caused by the contamination may result in fire.
A Ca ution Reference
« Do not touch any radiating fins or radiating resistors. 3.
They can become very hot, and you may get burned if you touch them.
Prohibited
contact
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m Transportation & installation
@ Danger Reference
« Do not install or operate the inverter if it is damaged or any component is missing. This can 2.
result in electric shock or fire. Please consult your local sales agency for repairs.
« Do not place any inflammable objects nearby. If a flame is emitted due to malfunction, it may 14.4
Prohbited | resultinafire. . . A .
« Do not install in any location where the inverter could come into contact with water or other 2.
fluids. This can result in electric shock or fire.
« Must be used in the environmental conditions prescribed in the instruction manual. Use 14.4
under any other conditions may result in malfunction.
* Must be installed in non-inflammables such as metals. 1.4.4
The rear panel gets very hot. If installation is in an inflammable object, this can result in fire.
« Do not operate with the front panel cover removed. Doing so could result in electric shock. 14.4
« An emergency stop device must be installed that fits with system specifications (e.g. shut off 10.
Mandatory input power then engage mechanical brake). 1.4.4
Operation cannot be stopped immediately by the inverter alone, thus risking an accident or
injury.
« All options used must be those specified by Toshiba.
The use of any other option may result in an accident. 1.4.4
& ca ution Reference
« When operating, do not hold by the front panel covers. 2.
The covers may come off and the unit will drop out resulting in injury.
« Do not install in any area where the unit would be subject to large amounts of vibration. 14.4
Prohibited That could result in the unit falling, resulting in injury.
* Models (20kg or more in weight) designed for 200V-18.5kW or larger and 400V-22kW or 2.
larger should be carried by 2 people more, or it could fall and cause an injury.
« Handle large capacity models using a crane.
Lifting heavy inverters can cause injury to persons.
Taking care of safety for users, handle carefully in order not to damage the inverter.
Carefully lift up the inverter, hanging wires on the hanging bolts or holes on the top or
bottom of the inverter.
Mandatory
Note 1: Always keep the two sling ropes in balance when lifting the inverter, and take care that
unexpected force does not apply to the inverter during lifting.
Note 2: Always protect the inverter with a cover when transporting it.
Note 3: Do not put your hand in the wiring port or do not hold it when transporting the inverter.
» The main unit must be installed on a base that can bear the unit's weight. 14.4
If the unit is installed on a base that cannot withstand that weight, the unit may fall resulting o
in injury.
« Install a mechanical brake whenever the motor requires a brake (device which retains the 1.4.4

motor shaft).
Failure to do so could lead to injury to persons because the inverter itself has no function of
mechanically retaining the brake shaft.
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I m Wiring
<D Danger Reference
« Do not connect input power to the output (motor side) terminals (U/T1,V/T2,W/T3). 2.2
That will destroy the inverter and may result in fire.
« Do not connect resistors to the DC terminals (between PA/+ and PC/-, or between PO and 2.2
® PC/-). 5.19
That may cause a fire.
Prohibited Connect resistors as directed by the instructions for “Installing separate braking resistors.”
« Within 15 minutes after turning off input power, do not touch wires of devices (MCCB) 2.2
connected to the input side of the inverter.
That could result in electric shock.
« Electrical construction work must be done by a qualified expert. 2.
Connection of input power by someone who does not have that expert knowledge may
result in fire or electric shock.
« Connect output terminals (motor side) correctly. 2.
If the phase sequence is incorrect, the motor will operate in reverse and that may result in
injury.
« Wiring must be done after installation. 2.
If wiring is done prior to installation that may result in injury or electric shock.
« The following steps must be performed before wiring. 2.
(1) Turn off all input power to the inverter.
(2) Wait at least 15 minutes and check to make sure that the charge lamp is no longer lit.
Mandatory (3) Use a tester that can measure DC voltage 800VDC or more, and check to make sure
that the voltage to the DC main circuits (between PA/+ and PC/-) is 45V or less.
If these steps are not properly performed, the wiring will cause electric shock.
« Tighten the screws on the terminal board to specified torque. 2.
If the screws are not tightened to the specified torque, it may lead to fire.
» Check to make sure that the input power voltage is +10%, -15% of the rated power voltage 14.4
written on the rating label (+10% when the load is 100% in continuous operation).
If the input power voltage is not +10%, -15% of the rated power voltage (+10% when the
load is 100% in continuous operation) this may result in fire.
« Ground must be connected securely. 2.
If the ground is not securely connected, it could lead to electric shock or fire when a 2.2
malfunction or current leak occurs. 10.
Be Grounded
& Ca utlon Reference
« Do not attach equipment (such as noise filters or surge absorbers) that have built-in 21

O

Prohibited

capacitors to the output (motor side) terminals.
That could result in a fire.

Charged capacitors can present a shock hazard even after source power is

A Caution & removed

Drives with EMC filters will retain a charge on the input terminals for up to 15 min. after the power has been removed.
To avoid electrical shock, don’t touch the connector terminals and uninsulated source cables at either the main
circuit disconnect or the drive until the capacitive charge has dissipated.
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m Operations

Danger Reference

Do not touch inverter terminals when electrical power is applied to the inverter even if the 3.
motor is stopped.
Touching the inverter terminals while power is connected to it may result in electric shock.

« Do not touch switches when thands are wet and do not try to clean the inverter with a damp 3.
cloth.
Such practices may result in electric shock.

« Do not go near the motor in alarm-stop status when the retry function is selected. 3.
The motor may suddenly restart and that could result in injury.
Take measures for safety, e.g. attaching a cover to the motor, against accidents when the

motor unexpectedly restarts.
Prohibited | « The inverter is tuned automatically (auto-tuning F 45 =2, 3) when the inverter is started 6.22
for the first time after setup.

During auto-tuning, which takes several seconds, the motor is energized, although it is
standing still. Noise may be produced by the motor during auto-tuning, which, however,
does not indicate that something is wrong with the inverter or the motor.

Do not set the stall prevention level (F 55 ) extremely low. 6.33.1
If the stall prevention level parameter (F & [ {) is set at or below the no-load current of the
motor, the stall preventive function will always be active and increase the frequency when it
judges that regenerative braking is taking place.

Do not set the stall prevention level parameter (F & [ ) below 30% under normal use

conditions.

« Do not turn on the power before attaching the front cover. 3.
When storing inside the cabinet and using with the front cover removed, always close the 10.
cabinet doors first and then turn power on. If the power is turned on with the front cover or
the cabinet doors open, it may result in electric shock.

« Make sure that operation signals are off before resetting the inverter after malfunction. 3.

Mandatory If the inverter is reset before turning off the operating signal, the motor may restart suddenly

causing injury.

« Provide cranes and hoists with sufficient circuit protection such as mechanical braking. 6.22

Without sufficient circuit protection, the resulting insufficient motor torque during tuning
could create a risk of machine stalling/falling.

& Ca ution Reference

Observe all permissible operating ranges of motors and mechanical equipment. (Refer to 3.
the motor's instruction manual)

Not observing these ranges may result in injury.

Mandatory

When sequence for restart after a momentary failure is selected

& Ca Ution Reference

« Stand clear of motors and mechanical equipment. 5.18.1
0 If the motor stops due to a momentary power failure, the equipment will start suddenly when

power is restored.
This could result in unexpected injury.
« Attach cautions about sudden restart after a momentary power failure on inverters, motors

Mandatory and equipment for prevention of accidents in advance.

When retry function is selected

A Ca Ution Reference

« Stand clear of motors and equipment. 6.14.1
If the motor and equipment stop when the alarm is given, selection of the retry function will
restart them suddenly after the specified time has elapsed and alarm condition has

disappeared. This could result in unexpected injury.
Mandatory |. To prevent accidents, stick caution notices that the inverter has a retry function to the
inverter, the motor and the machine.
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I Maintenance and inspection

{> Danger

* Never replace any part by yourself. 14.2
This could be a cause of electric shock, fire and bodily injury. To replace parts, call the local
sales agency.

Reference

Prohibited

O

Mandatory

« The equipment must be inspected every day. 14.
If the equipment is not inspected and maintained, errors and malfunctions may not be
discovered which could lead to accidents.

« Before inspection, perform the following steps. 14.
(1) Turn off all input power to the inverter. 14.2
(2) Wait at least 15 minutes and check to make sure that the charge lamp is no longer lit.
(3) Use a tester that can measure DC voltage 800VDC or more, and check to make sure

that the voltage to the DC main circuits (between PA/+ and PC/-) is 45V or less.
If inspection is performed without performing these steps first, it could lead to electric shock.

Disposal

& Caution

« If you throw away the inverter, have it done by a specialist in industry waste disposal*. 16.
If you throw away the inverter by yourself, this can result in explosion of capacitor or
produce noxious gases, resulting in injury.

(*) Persons who specialize in the processing of waste and known as “industrial waste product
collectors and transporters” or “industrial waste disposal persons.” If the collection, transport
and disposal of industrial waste is done by someone who is not licensed for that job, it is a
punishable violation of the law. (Laws in regard to cleaning and processing of waste
materials)

Reference

Mandatory

Attach caution labels

Shown here are examples of caution labels to prevent, in advance, accidents in relation to inverters, motors and other
equipment.

If the inverter has been programmed for auto-restart function after momentary power failure or retry function, place
caution labels in a place where they can be easily seen and read.

If the inverter has been programmed for restart
sequence of momentary power failure, place
caution labels in a place where they can be easily
seen and read.

(Example of caution label)

If the retry function has been selected, place
caution labels in a location where they can be
easily seen and read.

(Example of caution label)

& Caution

(Functions programmed for restart)

& Caution

(Functions programmed for retry)

Do not go near motors and equipment.
Motors and equipment that have stopped
temporarily after momentary power failure will
restart suddenly after recovery.

Do not go near motors and equipment.
Motors and equipment that have stopped
temporarily after an alarm will restart
suddenly after the specified time has elapsed
and alarm condition has disappeared.
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Il. Introduction

Thank you for your purchase of the Toshiba “TOSVERT VF-AS1” industrial inverter.

This instruction manual is intended for inverters with CPU version 130 or later.
The CPU version will be frequently upgraded.
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1.1 Check the product

Before using the product you have purchased, check to make sure that it is exactly what you ordered.

A Caution

Use an inverter that conforms to the specifications of the power supply and three-phase induction
motor being used. If the inverter being used does not conform to those specifications, not only will the
Mandatory | three-phase induction motor not rotate correctly, but it may cause serious accidents through
overheating and fire.

Type indication ’ Inverter main unit Name plate

3PH-200/240V Tos"l BA
| VF-AS1 3 7KWISHP | : 1 TOR INVERTER
VFAS1-2004PL-WN1
Series name H O4KW-1.1KVA-0.5HP
,F\;o‘;versu‘)p'?( Type indication iy INPUT | OUTPUT
otor capacity i ;
— (i Uy,
it i
e P ([nionia
Carton box Warning label

Serial No. 2510 05021303 0001

Made in sseses

Motor Protective Device Class 10

Name plate ( € @
l:l @ Pt

LISTED 170M
Type indication Warning label

IND.CONTEQ.

TOSHIBA CORPORATION
label Tsu

Instruction manual

Inverter Type

Applicable motor

Invert rated output capacity
Power supply

Related input current
Related output current
Serial No.

This manual

1.2 Contents of the product code

Explanation of the type and form written on the label.
Type Form Special specification code
IVFAS 1]-[2]0 3 7[P|L|Y|- W|N[1]|-]|A[2]2]

= e S |

Model name Voltage class Applicable motor capacity [ Operation panel | | Additional functions | | [ Additional functions Il Special
_ e specification code
TOSVERT 2: 200V~240V 450:45kW || P: Provided L: Built-in EMC filter | [Y: Others
VF-AS1 series 4: 380V~480V 550:55kW Lt (non-standard) AOO: Special
- basic filter ifi
750:75kW M: Builti " on code
" : Built-in basic filter "
900:90kW C: Built-in EMC filter (O0is a number)
037:3.7/4.0kW| 110K:110kW|

055:5.5kW 132K:132kW|
075:7.5kW 160K:160kW|

110:11kW 200K:200kW| Default interface
150:15kW 220K:220kW| logic (*1)
185:18.5kW [ 280K:280kW]|

220:22kW 355K:355kW| WN1: Negative
300:30kW 400K:400kW| W ositive
370:37kW 500K:500kW| HN (*2): US Negative

*1): This code represents the factory default logic setting. You can switch from one input/output logic to the other using
slide switch SW1. = For more details, refer to Section 2.3.2.

*2): WN1 and WP1 only above 280kW.

Warning : Always shut power off first then check the ratings label of inverter held in a cabinet.
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1.3 Structure of the main body

1.3.1 Names

and functions

1) Outside view

Control circuit
terminal cover

~ @@

oo —
Main circuit terminal

Be sure to close the
cover before starting the
operation to prevent
persons from touching
the terminal in error.

cover

Be sure to attach the
cover before starting the
operation to prevent

persons from touching |

the terminal in error.

~ @@

Wiring port

[Bottom view]

Cooling fan

[Front panel]

/I Operation panel

Inverter type and
production No. are on the
back side of the control
circuit terminal cover.

| Protective cover on the top [Note] l

Ventilation slit

000000000

Name plate

[

J

[Side view]

Note: Remove this cover when installing the inverter side by side with other inverters where the ambient temperature will rise
above 40°C. = For more details, refer to Section 1.4.4.
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m Operation panel
-
RUN lamp EASY key [Note 1] || EASY key lamp " Up key % lamp
Lights when an ON

command is issued but no
frequency signal is sent
out. It blinks when
operation is started.

PRG lamp

Press this key to control
the function assigned
with a parameter.

Lights when the EASY
key is enabled.

Lights when the

inverter is in parameter
setting mode.

_— —

MON lamp

Lights when the inverter
is in monitor mode.
Blinks when the inverter
is placed in trip record
display mode.

RUN key lamp

Lights when the RUN
key is enabled.

RUN key

Pressing this key while
the RUN key lamp is lit
starts the operation.

[

@‘é
AN
2

STOP,

<

STOP key

Pressing this key while the
RUN key lamp is lit
causes the motor to make

Serial RS485 connector/cover

Lights when the unit
is %.

Hz lamp

Lights when the unit is
Hz.

— @@

MODE key

Displays the operation

frequency, a

parameter, the cause
of a failure, and so on.

ENTER key

Up/Down key lamp

With these keys, you
can set the operation
frequency while the

Up/Down key lamp is

a deceleration stop. Press
the key twice to reset the
inverter after a trip.

2-wire RS485 connector. This
connector is used to connect an
optional device, such as an
extended control panel.

Note 1: = For details EASY Key functions, refer to Section 5.22.

lit. [Note 2]

Down key

Note 2: When parameter = 7 3} is setto {, the operation frequency cannot be set even if this lamp is lit.
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2) Main circuit terminal

VFAS1-2004PL~2015PL
VFAS1-4007PL~4022PL

Shorting-bar

PO _PA/+ PB PCL

Grounding capacitor
switching switch

A Grounding terminN

(M5 screw)
Screw hole for EMC plate

VFAS1-2022PL, 2037PL
VFAS1-4037 PL

oA

=

. - — - =
oy '
A @5
M4 screw
Grounding capacitor | U'T| WiT2

switching switch

| 0 @@ o)
Z Ground|ngterm|m

(M5 screw)
Screw hole for EMC plate

VFAS1-2055PL
VFAS1-4055PL, 4075PL

Grounding capacitor M5 screw
switching switch =//_RIL1 SIL2 TIL3\ PO PA/+ PB PC[- U1 VIT2 WiT3

(M5 screw)
Screw hole for EMC plate

\ Groundmg teW
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VFAS1-2075PL
VFAS1-4110PL

Shorting-bar-
\ M5 screw
o RIL1 S/L2 TA3 PO PAJ+ PB /PCl- UT1 VT2 Wi

Grounding capacitor
switching switch

Grounding terminal
(M5 screw)

Screw hole for EMC plate

VFAS1-2110PM, 2150PM
VFAS1-4150PL, 4185PL

=

Grounding capacitor /

switching switch

Shorting-bar- \
M6 screw |
RS2 T3 PO Pi+ PB /PCL UT1 VT2 W3

EEENEEEEERE
L

e —

Al—

J T o

Grounding termlnal\/

(M5 screw)
Screw hole for EMC plate

VFAS1-2185PM, 2220PM
VFAS1-4220PL

M8 screw Shorting-bar

WTZ

Grounding capacitor switching switch

Si2 T3 w.rr:a
Grounding capacitor switching switch

(400V model)

%9 = &
[ [ l |
A -WN1 and —WP1 products B:-HN products only.

Grounding terminal
(M8 screw)
Screw hole for EMC plate

Use crimped ring Insert the cables
lugs of appropriate (stripped the ) A
size on input and appropriate length) Grounding terminal

output cables. Attach  directly into the holes in (M5 screw)

to the top side of the the front of the power

terminal block only. terminal block. Tighten
Do not place wires to recommended
in the hole of the torque using the
terminal block. socket head cap

screw provided in the
terminal block.
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VFAS1-4300PL, 4370PL

Grounding capacitor switching switch—b = |

LB

A WN1 and -WP1 products. B:-HN productsonlv

Use crimped ring
lugs of appropriate
size on input and
output cables. Attach
to the top side of the
terminal block only.
Do not place wires
in the hole of the
terminal block.

M8 screw

Shorting-bar

Sz T3

_‘.l‘ﬂ ,—I

Insert the cables
(stripped the
appropriate length)
directly into the holes in
the front of the power
terminal block. Tighten
to recommended
torque using the
socket head cap

Grounding terminal
(M8 screw)

Screw hole for EMC plate
Grounding terminal

VFAS1-2300PM~2450PM
VFAS1-4450PL~4750PL

Grounding capacitor switching switch

[ 1 H i
A:-WN1 and -WP1 products.

Use crimped ring
lugs of appropriate
size on input and
output cables. Attach
to the top side of the
terminal block only.
Do not place wires
in the hole of the
terminal block.

i E— e

screw provided in the (M5 screw)
terminal block.
o M12 screw Shorting-bar
1 E Sl2 T3 UMt/ VT2 w3

B:-HN products only.

Insert the cables
(stripped the
appropriate length)
directly into the holes in
the front of the power
terminal block. Tighten
to recommended
torque using the
socket head cap
screw provided in the
terminal block.

o
0

In

Grounding terminal
(M12 screw)

Screw hole for EMC plate

Grounding terminal
(M8 screw)

VFAS1-2550P
VFAS1-4900PC

M12 screw —_ g

M10 screw——

Grounding capacitor
switching bar

o o o @
Ut T2 T
O o {o {| —— M8 screw
o) 10 1O
RILT EE] PA_PB 1o
oW eneg

Grounding terminal(M10 screw)
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VFAS1-2750P
VFAS1-4110KPC

Grounding capacitor
switching bar

M4 screw

——MB8 screw

VFAS1-4132KPC

f
: y Grounding
I © ] 5] \

M12 screw * ©) _— capacitor

= o OF switching screw
M105crew—\ of. ° )
o| [o
o Uit ° ViR ofWizol (o],
i ol |o /—M10 screw
<] o2 GENUL3 | pA PB
AN .

Grounding terminal(M10 screw)

M4 screw

=L -~
o

[+] 0©

o [s]

ITRETIE O

AL ~4 2 |9

o| o
%‘E RIL1 o \& L2 E&E-L; r|..3° A PE

Grounding
|~ capacitor
switching screw

| ———M10 screw

[ 1e

Grounding terminal(M12 screw)
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VFAS1-4200KPC~4280KPC

Grounding
- capacitor
Fanterminall  gyitching screw

M12 screw

/ \ / \ Grounding terminal

M4 screw (M12 screw)

VFAS1-4355KPC, 4400KPC

Grounding
capacitor M12 screw
switching screw
Fan terminall
= RIL1ISA21TLIN W2 RL1ZS122 TA32 W3
M12 screw

ofg |

\ N . / \ .
/ \ / \ Grounding terminal

(M12 screw)

VFAS1-4500KPC

Grounding A
capacitor
switching screw

w2 screw

e

!
.

. )
iu

T

.

-

o

°

.

o

.

Fan terminal

M4 screw M12 screw

/ . ] . i
/ \/ V \/ \/ Grounding terminal

(M12 screw)
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3) Control circuit terminal block
The control circuit terminal block is common to all equipment.

Sek mimem |
(WVEAST -#weas-WNA )
L”—Q—Ll_n_o_r otov M
PN L O sw2
RR/S4
Source logic [[PP_[RR/SA[CCA] Vil | RX | FM | AM ﬁi
VFAST -sers-WP1) I e o o | e e o o [
SOURCE: SINK [FLalrB[Fic] | ’[@HH[“HHM sw3
Illl || AL I | 1l I lI! ouT1
PULS LO
Swa
e/

Serial 4-wire RS485
PWR-P24/PLC Shorting bar connector

| Control circuit terminal block screw size: M3 |

= For details on all terminal functions, refer to Section 2.3.2.

1.3.2 Detaching the cover

= Main circuit terminal cover
To wire the main circuit terminal for models 200V-15kW or smaller and 400V-18.5kW or smaller, remove the main
circuit terminal cover in line with the steps given below.

(A) (B)

Main circuit terminal

Open the main circuit terminal cover. Remove the main circuit terminal cover.

* To open the cover, lift it with your finger * Turn the screw securing the cover
placed at the part [> on the right side of the counterclockwise by 90° to release the
cover. lock (do not turn the screw by more than

90°. Or the screw might be broken.), and

then hold the cover by both ends and pull
the cover up, slightly bending it inward.
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For 200V/0.4kW to 200V/15kW models and 400V/0.75kW to 400V/18.5kW models, cut off the tabs (part A in the figure
below) on the main circuit terminal cover if necessary for connecting the cables from the power supply.

200V-0.4kW~3.7/4.0kW 200V-5.5kW~15kW
400V-0.75KW~3.7/4.0kW 400V-5.5KW~18.5KW
M \_M
A A

m Front cover
To wire the main circuit terminal for models 200V-18.5kW or more and 400V-22kW or more, remove the front cover.

Remove the screw —— 5, |

Main circuit terminal

m Control circuit terminal cover
To wire the control circuit terminal, open the control circuit terminal cover in line with the steps given below.
(A) (B)

Control circuit terminal

Open the control circuit terminal cover. Remove the terminal, if necessary.
* To open the cover, lift it with your finger * To do so, open the main circuit terminal
placed at the D> part on the right side of the cover, loosen the screws that fix the

terminal, using a (-) screwdriver or torx
(T20H) screwdriver, placed your finger on

part € and pull out the terminal.

cover.
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m Charge lamp

This lamp is lit when a high voltage remains in the inverter. When removing the main circuit terminal cover or opening the
front cover, be sure to check that this lamp is off and follow the instructions about wiring on page 4.
The mounting position of the charge lamp varies from model to model.

VFAS1-2004PL~2150PM
VFAS1-4007PL~4185PL

This lamp is placed behind the main circuit

terminal cover.

VFAS1-2185PM~2450PM
VFAS1-4220PL~4750PL

Charge lamp

Charge lamp

VFAS1-2550P, 2750P
VFAS1-4900PC~4500KPC

Charge lamp
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1.3.3 Grounding capacitor switching method
The inverter is grounded through a capacitor. The leakage current from the inverter can be reduced using the selector
switch, switching bar or switching screw (depending on the model) on the main circuit terminal board. This switching
device is used to detach the capacitor from the grounding circuit or to reduce its capacitance.
Some models have capacitors that can be detached completely, while others have capacitors whose capacitances can
be reduced.
Note 1: Please note that, without the capacitor, the inverter does not comply with the EMC directive.
Note 2: When attaching or detaching the capacitor, be sure to turn off power.

m 200V/45kW - 400V/75kW models and smaller: Grounding capacitor switching switch

@ Danger

If you are using an inverter with a capacity of 400V-3.7/4.0kW or less or with a capacity
® between 400V-5.5kW and 400V-18.5kW, if the cables connecting the inverter to the motor is

100 m or more in length, and if the grounding capacitor is detached from the inverter, be
Prohibited | sure to set the carrier frequency (£ ) at 4kHz or less. If the carrier frequency is set above
4kHz, internal parts of the inverter may overheat and become damaged.

4 ™

Note: If you are using a 400V-3.7/4.0kW model or less or a model
with a capacity between 400V-5.5kW and 400V-18.5kW with it
connected to a motor through cables 100m or more in length,
you should set the carrier frequency (I F ) at 4kHz or less when
pulling up the switch. Be sure to read the above precaution.

200V 0.4kW~7.5kW, 18.5kW, 22kW
400V 0.75kW~18.5kW

—é— To connect and ground the capacitor,
push in the button.
(Factory default position)
*2
*2
1: There are two places according to the = Pull up this part to detach the capacitor
model. to prevent it from being grounded.

= For details, refer to Section 1.3.1.

*2: For 400V-3.7/4.0kW model and smaller, the switch is fixed
with a label saying “CF/SFr = 4kHz.” If such a label is affixed
to your inverter, you should set the carrier frequency (£ F ) at
4kHz or less according to the instructions when switching.

200V 11kW, 15kW, 30kW~45kW
400V 22kW~75kW

Large| Small %‘ To change the capacitance from Small

to Large, push in the button.
(Factory default position)

Large Small

To change the capacitance from Large
to Small, pull up the button.

J
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m 200V/55kW models and larger 400V/90kW, 110kW models: Grounding capacitor switching bar

/ I

Large

To change the capacitance from
Small to Large, secure the upper
end of the grounding capacitor

Small \ switching bar to the inverter
a chassis, with a screw.

To change the capacitance from

Large to Small, remove the screw

that fixes the upper end of the
h grounding capacitor switching bar
Small —L_I_ T R and turn the switching bar, as
shown in the figure on the left.
(Factory default position)

@ Danger

In case of one phase grounding system (A three-phase supply power is connected in delta),
do not change the connection of grounding capacitor before factory setting. If connection
Prohibited | changed (this means the capacitance is increased), the capacitor may become damaged.

Note: If a neutral grounding system is used, changing the connection of the grounding capacitor as shown in the
figure at the top (changing the capacitance from Small to Large) makes the inverter compliant with the EMC
directive.

m 400V/132kW models and larger: Grounding capacitor switching screw
«132kW, 160kW, 355kW~500kW»

~N

To change the capacitance from
Small to Large, fix to part A shown
in the figure on the left with the
grounding capacitor switching

screw.

To change the capacitance from
Large to Small, fix to part B shown
in the figure on the left with the
grounding capacitor switching
screw.

(Factory default position)

*1: For 355kW to 500kW models, there
are two places.
= For details, refer to Section 1.3.1.

@ Danger

In case of one phase grounding system (A three-phase supply power is connected in delta),
do not change the connection of grounding capacitor before factory setting. If connection
Prohibited | changed (this means the capacitance is increased), the capacitor may become damaged.

Note: If a neutral grounding system is used, changing the connection of the grounding capacitor as shown in the
figure at the top (changing the capacitance from Small to Large) makes the inverter compliant with the EMC
directive.
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«200kW~280kW»

N

To change the capacitance from
Large Small
Small to Large, fix to part A shown
_| in the figure on the left with the
= = grounding capacitor switching
screw.

To change the capacitance from
Large Small Large to Small, fix to part B shown
_1 }:L in the figure on the left with the

grounding capacitor switching

Sscrew.

(Factory default position)

_/

@ Danger

In case of one phase grounding system (A three-phase supply power is connected in delta),
do not change the connection of grounding capacitor before factory setting. If connection
Prohibited | changed (this means the capacitance is increased), the capacitor may become damaged.

Note: If a neutral grounding system is used, changing the connection of the grounding capacitor as shown in the
figure at the top (changing the capacitance from Small to Large) makes the inverter compliant with the EMC
directive.
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1.3.4 Installing the DC reactor

= How to install (Example: VFAS1-4160KPC)

Reactor case

Reactor unit -
= i

Front cover

Remove the front cover. Mount the reactor case on an inner wall of
the cabinet and secure the reactor unit to
the case with screws.

Top panel

Front panel

Connect the reactor unit to the PO Secure the cover, front panel and top panel

and PA/+ terminals on the main- to the reactor case with screws.

circuit terminal board. Then

connect the supplied earth wire.

= See the figures on the next
page.

Fix the front cover after connecting.
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m Example of wiring of each model

«VFAS1-2550P, 2750P, 4900PC~4132KPC» «VFAS1-4160KPC~4280KPC»

4 Earth wire

PO PA/+ PO PA/+  Earth wire

PO.1 PA/+ PO.2 Earth wire

1.4 Notes on the application

1.4.1 Motors

Keep the following in mind when using the VF-AS1 to drive a motor.

/\ Caution

o Use an inverter that conforms to the specifications of power supply and three-phase induction motor

being used. If the inverter being used does not conform to those specifications, not only will the
three-phase induction motor not rotate correctly, but it may cause serious accidents through
Mandatory | overheating and fire.

Comparisons with commercial power operation
The VF-AS1 Inverter employs the sinusoidal PWM system to supply the motor. This is why compared to operation
with a commercial power there will be a slight increase in motor temperature, noise and vibration. The main supply
voltage and current will also be distorted due to harmonic distortion while increase the line current.

Operation in the low-speed area
When running continuously at low speed in conjunction with a general purpose motor, there may be a decline in that
motor's cooling effect. If this happens, operate with the output decreased from rated load.
To carry out low-speed operation continuously at the rated torque, we recommend to use a inverter rated motor or a
forced cooled motor designed for use with an inverter. When operating in conjunction with a inverter rated motor,

you must change the inverter's motor overload protection level to VF motor use (L /7).

Adjusting the overload protection level
The VF-AS1 Inverter protects against overloads with its electronic thermal overload detection circuits. The electronic
thermal's reference current of the inverter must be adjusted in line with the rated current of the motor being used in
combination.
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High-speed operation at and above 50Hz/60Hz (rated frequency)
Operating at frequencies greater than 50Hz/60Hz will increase noise and vibration. There is also a possibility that
such operation will exceed the motor's mechanical strength under these conditions and the bearing limits. You
should verify with the motor's manufacturer operating.

Method of lubricating load mechanisms
Operating an oil-lubricated reduction gear and gear motor in the low-speed areas will worsen the lubricating effect.
Check with the manufacturer to find out about operable speed range.

Low loads and low inertia loads
The motor may demonstrate instability such as abnormal vibrations or overcurrent trips at light loads of 50% or
under of the rated load, or when the load's moment of inertia is extremely small. If that happens reduce the carrier
frequency.

Occurrence of instability
Unstable phenomena may occur under the load and motor combinations shown below.
» Combined with a motor that exceeds applicable motor ratings recommended for the inverter
« Combined with special motors
To deal with the above lower the settings of inverter carrier frequency. (When performing vector control, set the
carrier frequency at 2kHz or more. If the carrier frequency is set below 2kHz, it will be automatically corrected to
2kHz by the inverter.)
« Combined with couplings between load devices and motors with high backlash
In this case, set the S-pattern acceleration/deceleration function and adjust the response time inertial moment
setting during vector control or switch to V/f control (7 £ ={7).
» Combined with loads that have sharp fluctuations in rotation such as piston movements
In this case, adjust the response time inertial moment setting during vector control or switch to V/f control (7 £ =).
If it is operated in vector control mode (For torque control mode), only a motor whose capacity is same as inverter
standard or 1 ranking lower should applied.

Braking a motor when power supply is lost
A motor with its power cut off goes into freewheel, and does not stop immediately. To stop the motor quickly as soon
as the power is cut off install an auxiliary brake. There are different kinds of brake devices, both electrical and
mechanical. Select the brake that is best for the system.

Loads that generate negative torque
When combined with loads that generate negative torque the protection for overvoltage and overcurrent on the
inverter will go into operation and may cause a trip. For this kind of situation, you must install a dynamic braking
resistor, etc. that complies with the load conditions.

Motor with brake
If a brake motor is used with the braking circuit connected to the output terminals of the inverter, the brake cannot be
released because of a voltage drop at startup. Therefore, when using the inverter along with a brake motor, connect
the braking circuit to the power supply side of the inverter, as shown in the figure below. In most cases, the use of a
brake motor causes an increase in noise at low-speed.

(Non-exciting brake)

MC2 (Non-exciting brake)
B

FLB  FLC PWR P24
o o o o

MC1

MC3

Circuit configuration 1 Circuit configuration 2
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In circuit configuration 1, the brake is turned on and off through MC2 and MC3. If the circuit is configured in some
other way, the overcurrent trip may be activated because of the locked rotor current when the brake goes into

operation.

Circuit configuration 2 uses low-speed signal OUT1 to turn on and off the brake. Turning the brake on and off with a
low-speed detection (OUT1 function) may be better in such applications as elevators. Please confer with your
supplier before designing the system.

Measures to protect motors against surge voltages
In a system in which a 400V-class inverter is used to control the operation of a motor, very high surge voltages may
be produced. When applied to the motor coils repeatedly for a long time this can cause deterioration of their
insulation, depending on the wire length, wire routing and types of wires used. Here are some examples of
measures against surge voltages.

(1) Lower the inverter’s carrier frequency.

(2) Setthe parameter 5 3 {5 (Carrier frequency control mode selection) to & or 3.

(3) Use motors with a high dielectric strength.

(4) Insert an reactor or a surge voltage suppression filter between the inverter and the motor.

1.4.2 Inverters
Protecting inverters from overcurrent
The inverter has an overcurrent protection function. The programmed current level is set to the inverter's maximum
applicable motor. If the motor used has a small capacity, the stall prevention level, overcurrent level and the motor
electronic thermal protection must be readjusted. If adjustment is necessary, refer to Section 5.14, and make

adjustments as directed.

Inverter capacity
Do not operate a large capacity motor with a small capacity (kVA) inverter even with light loads. Current ripple will
raise the output peak current making it easier to set off the overcurrent trip.

Power factor correction capacitor
Power factor correction capacitors cannot be installed on the output side of the inverter. When a motor is run that
has a power factor correction capacitor attached to it, remove the capacitors. This can cause inverter malfunction

trips and capacitor destruction.

Inverter

i Remove the power factor

| correction capacitor and surge
| absorber
I
i

Power factor correction

Operating at other than rated voltage
Connections to voltages other than the rated voltage described in the rating label cannot be made. If a connection
must be made to a power supply other than one with rated voltage, use a transformer to raise or lower the voltage to

the rated voltage.

Circuit interrupting when two or more inverters are used on the same power line.
(Circuit interrupting fuse)

MCCB1 MCCB2
—></——><

MCCB3

MCCBn

Breaking of selected inverter
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There is no fuse in the inverter's main circuit. Thus, as the diagram above shows, when more than one inverter is used
on the same power line, you must select interrupting characteristics so that only the MCCB2 will trip and the MCCB1
will not trip when a short occurs in the inverter (INV1). When you cannot select the proper characteristics install a
circuit interrupting fuse between the MCCB2 and the INV1.

If power supply distortion is not negligible
If the power supply distortion is not negligible because the inverter shares a power distribution line with other
systems causing distorted waveforms, such as systems with thyristers or large-capacity inverters, install an input
reactor to improve the input power factor, to reduce higher harmonics, or to suppress external surges.

m Disposal

If an inverter is no longer usable, dispose of it as industrial waste.

1.4.3 What to do about the leak current

/\ Caution

Current may leak through the inverter's input/output wires because of insufficient electrostatic capacity on the motor with bad
effects on peripheral equipment. The leakage current's value is affected by the carrier frequency and the length of the input/output
wires. Test and adopt the following remedies against leakage current.

(1) Effects of leakage current across ground
Leakage current may flow not just through the inverter system but also through ground wires to other systems.
Leakage current will cause earth leakage current breakers, leakage current relays, ground relays, fire alarms and
sensors to operate improperly, and it will cause superimposed noise on the CRT screen or display of incorrect current
values during current detection with the CRT.

ELCB
Power supply inverter M
o< R -<--- +
ELCB
inverter M
<’.. -—

I

Leakage current path across ground?

Remedies:

1. Reduce PWM carrier frequency.
The setting of PWM carrier frequency is done with the parameter [ .

2. If there is no radio-frequency interference or similar problem, detach the built-in noise filter capacitor.
= Refer to Section 1.3.3. (For inverters of certain capacities, the PWM carrier frequency (£ ¥ ) must be set at
4 kHz or below.)

3. Use high frequency remedial products for earth leakage breakers.
If you use equipment like this, there is no need to reduce the PWM carrier frequency.

4. If the sensors and CRT are affected, it can be remedied by reducing the PWM carrier frequency described in
1 above, but if this cannot be remedied because of the increase in the motor's electric magnetic noise, please
consult with your supplier.

* Cautions for applying models with a built-in noise filter.
For the models with a built-in noise filter, the leakage current value at power supply of A (delta) connecting wire
(single-phase earth) can be larger than normal inverter, so be careful.
<Standard leakage current value (single-phase earth)>
VFAS1-2004PL~2150PM: Approx. 15mA
VFAS1-2185PM~2450PM: Approx. TmA
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(2) Affects of leakage current across supply lines

Thermal relay

cr *-, L -1

Power supply inverter

Leakage current path across wires

(1) Thermal relays
The high frequency component of current leaking into electrostatic capacity between inverter output wires will
increase the effective current values and make externally connected thermal relays operate improperly. If the
motor cables are more than 50m long, external thermal relay may operate improperly with models having motors

of low rated current, especially the 400V class low capacity (3.7/4.0kW or less) models, because the leakage
current will be high in proportion to the motor rating.

Remedies:
s N
1. Use the electronic thermal overload built into the inverter.
The setting of the electronic thermal overload is done using parameter JL /7 or £ H .
2. Reduce the inverter's PWM carrier frequency. However, that will increase the motor's acoustic noise.
The setting of PWM carrier frequency is done with the parameter [ .
3.  This can be improved by installing 0.1u~0.5uF-1000Vdc film capacitor to the input/output terminals of each
phase in the thermal overload relay.
| —
um f— 1
.__"._
viT2 [—] M
—ik
W/T3 I_l
Thermal overload relays
N\ J

(2) CT and ammeter

If a CT and ammeter are connected externally to measure inverter output current, the leakage current's high
frequency component may destroy the ammeter or CT. If the motor cables are more than 50m long, it will be easy
for the high frequency component to pass through the externally connected CT and be superimposed on and
burn the ammeter with models having motors of low rated current, especially the 400V class low capacity
(3.7/4.0kW or less) models, because the leakage current will increase in proportion to the motor's rated current.

Remedies:

1.

Use a meter output terminal in the inverter control circuit.
The output current can be output on the meter output terminal (AM, FM). If the meter is connected, use an
ammeter of 1mAdc full scale or a voltmeter of 7.5Vdc-1mA full scale.

Inverter output terminal (FM) can be changed to 0-20mAdc (4-20mAdc) with F 5 & {.
Use the monitor functions built into the inverter.

Use the monitor functions on the panel built into the inverter to check current values.
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1.4.4 Installation
m Installation environment
The VF-AS1 Inverter is an electronic control instrument. Take full consideration to installing it in the proper operating

@ Danger

« Do not place any inflammable substances near the VF-AS1 Inverter.
If an accident occurs in which flames are emitted, this could lead to fire.

environment.

%

Prohibited
« Operate under the environmental conditions prescribed in the instruction manual.
Operation under any other conditions may result in malfunction.

e

Mandatory

/\ Caution

« Do not install the VF-AS1 Inverter in any location subject to large amounts of vibration.
® This could cause the unit to fall, resulting in bodily injury.

Prohibited
« Check to make sure that the input power supply voltage is +10%, -15% of the rated supply voltage
written on the rating label (+10% when the load is 100% in continuous operation).

0 If the input power voltage is not +10%, -15% of the rated power voltage (+10% when the load is
100% in continuous operation) this may result in fire.

Mandatory

« Do not install in any location of high temperature, high
//\ humidity, moisture condensation and freezing.
« Avoid locations where there is exposure to water and/or
ﬁ/ % where there may be large amounts of dust and metallic
fragments.
//& % « Do not install the inverter where there are gases that
\ } corrode metal or solvents that adversely affect plastic.

« Operate in areas where ambient temperature ranges from -10°C to 60°C. When installing the inverter where the
ambient temperature will rise above 40°C, remove the protective cover from the top cover (depending on the capacity
of the inverter used). When installing the inverter where the ambient temperature will rise above 50°C, remove the

protective cover from the top of it and operate it at a current lower than the rated one.

)‘5@1 Scm
Point of measurement of the
ambient temperature

~10%
, Q S Point of measurement of the
ambient temperature

Note: The inverter is a heat-emitting body. Make sure to provide proper space and ventilation when installing in cabinet.

When installing inside a cabinet, we recommend the removal of the protective cover.
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« Do not install in any location that is subject to large amounts of vibration.

Note: If the VF-AS1 Inverter is installed in a location that
is subject to vibration, anti-vibration measures are
required.

Please consult with your supplier about these
measures.

« If the VF-AS1 Inverter is installed near any of the equipment listed below, provide measures to insure against errors
in operation.

~

A~

lavay

S Solenoids: Attach surge suppressor on coil.
c Brakes: Attach surge suppressor on coil.
y. { ( { Magnetic contactors: Attach surge suppressor on coil.
& . Fluorescent lamps: Attach surge suppressor on coil.

<A " Resistor

Resistors: Place far away from VF-AS1 Inverter.

« Do not touch the heat sink, because it becomes hot during operation.

B

AP\
f

m How to install
@ Danger
« Do not operate the inverter if it is damaged or any component is missing.
This can result in electric shock or fire. Call your local sales agency for repairs.
Prohibited
» Must be installed in non-inflammables such as metals.
The rear panel gets very hot. If installation is in an inflammable object, this can result in fire.
« Do not operate with the front panel cover removed.
This can result in electric shock.
« An emergency stop device must be installed that fits with system specifications. (e.g. shut off input
Mandatory power then engage mechanical brake)
Operation cannot be stopped immediately by the inverter alone, thus risking an accident or injury.
« All options used must be those specified by Toshiba.
The use of any other option may result in an accident.
/\ Caution
« The main unit must be installed on a base that can bear the unit's weight.
If the unit is installed on a base that cannot withstand that weight, the unit may fall resulting in injury.
« If braking is necessary (to hold motor shaft), install a mechanical brake.
Mandatory | The brake on the inverter will not function as a mechanical hold, and if used for that purpose, injury
may result.
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Install the inverter in a well-ventilated indoor place and mount it on a flat metal plate in portrait orientation.

If you are installing more than one inverter, the separation between inverters should be at least 5cm, and they should be

arranged in horizontal rows.

If the inverters are horizontally arranged with no space between them (side-by-side installation), remove of the

protective cover on top of the inverter. It is necessary to decrease the current if the inverter is operated at over 50°C.
(a): Standard installation (b): Side-by-side installation

] H3 or more
H1 or more
——

11 II 11 II
™
1
II
II II|
| i 1 '
5cm or more — — 5cm or more
H2 or more 'H?’ or more
*1 200V 0.4kW~15kW, 400V 0.75kW~18.5kW
*2 200V 18.5kW~45kW, 400V 22kW~75kW
H1(cm) H2(cm) H3(cm)
200V 75kW or smaller
400V 110kW or smaller 10 10 10
400V 132, 160kW 15 15 25
400V 200~280kW 20 15 25
400V 355, 400kW 30 25 25
400V 500kW 40 25 25

The space shown in the diagram is the minimum allowable clearance. Make the space on top and bottom as large as
possible to allow for air passage. For models designed for 200V-75kW and 400V-110kW motors or larger, leave a
space of 30cm or more above and below the inverter.

Note: Do not install in any location where there is high humidity or high temperatures and where there are large
amounts of dust and metallic fragments. If you are going to install the equipment in any area that presents a
potential problem, please consult with your supplier before doing so.

m Current reduction curve

Depending on the way in which the inverter is installed, the ambient temperature and the carrier frequency setting,
you may need to reduce the inverter’s continuous output current.

Reduction rates vary depending on the capacity. The capacities shown in these diagrams are capacities with the
highest reduction rates. For the capacity of your inverter, see section 12, “Specifications.” The table in 12.1 lists
current ratings at a carrier frequency of 12kHz.

The VFAS1 has the function of adjusting the inverter’s overload resistance automatically according to the ambient
temperature, as shown in the figure below. This function enhances the inverter's overload resistance when the
ambient temperature is low. To use this function, set the parameter ~ 5 5 { to {.

The output current of 100% on the axis of ordinate corresponds to the output current at a carrier frequency of 4kHz
(for 200V-45kW or less models, and 400V-75kW or less models) or 2.5kHz (for 200V-55kW or more models, and
400V-90kW or more models).

If #5 3 !issetto [ (default setting), protection will be provided by reducing the output current (approximate linear
reduction) in 12, “Specifications,” by adjusting the PWM carrier frequency or at the occurrence of the event shown in
the diagram below, which occurs first.

200V 0.4~15kW

400V 0.75~18.5kW
(See lines shown in - - - for 2.2kW)

O  100% f======Fs Ambient temperature: Permanently-installed inverters
c tue o
T goy == =l 40°C: (a)
=3 7 50°C: When the upper protection cover is removed under
2 goy P e condition (a
5 el 2 ard (b) @
S 70% B e -
- 0% el taxd 50°C: (a)
a0 T g0°C: (a)
° When the upper protection cover is removed under
condition (a)

4kHz 8kHz 12kHz 16kHz (b)
Carrier frequency (£ F)
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200V 18.5~45KW (See lines shown in - - - for 22KW) Ambient temperature: Permanently-installed inverters

" 40°C: (a)
400V 22~75kW When the upper protection cover is removed under

9 100% e condition (a)
T aom =
5 50°C: (a)
E, 80% T= When the upper protection cover is removed under
@ o T condition (a)
E 70% ()
60%
60°C: (a)
50% When the upper protection cover is removed under
condition (a)
25kHz 4kHz ~ 8kHz 12kHz  16kHz ()
Carrier frequency (I F)
200V 55kW or more Ambient temperature: Permanently-installed inverters
Q  100% [t 40°C: (a)
=4
T oou [~ / (b)
S» ° ‘\___‘\
2 8% 50°C: (a)
f=4
3 0% T ~ b)
> 60% —— F & 3 (=0 (Default setting)
; 60°C: (a)
50% (b)
40%
25kHz3kHz 4kHz  5kHz 6KkHz T7kHz 8kHz
Carrier frequency (£ F)
400V 90~110kwW Ambient temperature: Permanently-installed inverters
,8, 100% 40°C: (a)
2 9% (b)
2 80% °C:
g 50°C: (a)
<§ 70% AN NN (b)
~ 60% F &3 (=0 (Default setting)
50% 60°C: (a)
40% (b)
25kHz3kHz 4kHz 5kHz 6KkHz TkHz 8kHz
Carrier frequency (£ F)
400V 132kW or more Ambient temperature: Permanently-installed inverters
o
§ v j 40°C: (a)
90%
§ i M~ ~—— (b)
g 8% 50°C: (a)
3 0% (b)
T 0% ™~ £ 53 {=0 (Default setting)
50% — 60°C: (a)
b S :(a
40% = (b)
25kHz 3kHz 4kHz 5kHz 6KkHz 7kHz 8kHz

Carrier frequency (£ F)

* The rated current indicated on the nameplate of a 15kW inverter or smaller is the current that flows at 4kHz. If the
carrier frequency is set at 12kHz by default, therefore, the rated current needs to be decreased.
= For more details, refer to Section 12.
When £ 3 {£={ (Default setting), however, the carrier frequency decreases automatically with increase in current
to secure the rated current for frequencies below 4kHz.

*Random control is exercised when the motor is operated in a low-frequency range where it produces annoying
magnetic noise.

* If the carrier frequency control mode selection parameter (F 3 {5)is setto 2 or 3, the output voltage may drop.
The carrier frequency (£ F) should be set below 4kHz.
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m_Calorific values of the inverter and the required ventilation

The energy loss when the inverter converts power from AC to DC and then back to AC is about 5%. In order to
suppress the rise in temperature inside the cabinet when this loss becomes heat loss, the interior of the cabinet must
be ventilated and cooled.

The amount of forced air-cooling ventilation required and the necessary heat exchange surface area when operating in
a sealed cabinet according to motor capacity are as follows.

K . Heat exchange surface area
Voltage Applicable Motor Calorific values Amount (.)f fprced air cooling required for sealed storage
ventilation required N

class kW (m*min) cablget
(m®)
0.4 50 0.29 1.0
0.75 70 0.40 14
1.5 113 0.65 23
2.2 135 0.78 2.7
3.7/4.0 191 11 3.8
55 307 1.8 6.2
7.5 408 24 8.2
1 593 34 11.9
200v 15 692 4.0 13.9
18.5 800 4.6 16.0
22 865 5.0 17.3
30 1140 6.6 22.8
37 1340 7.7 26.8
45 1570 9.0 314
55 1720 9.9 34.4
75 2210 12.7 44.2
0.75 57 0.33 1.2
1.5 82 0.47 1.7
2.2 112 0.64 23
3.7/4.0 136 0.78 2.8
55 262 1.5 53
7.5 328 1.9 6.6
1 448 26 9.0
15 577 3.3 11.6
18.5 682 3.9 13.7
22 720 4.2 14.4
30 980 5.6 19.6
37 1180 6.8 23.6
400V 45 1360 7.8 27.2
55 1560 9.0 31.2
75 2330 13.4 46.6
90 2410 13.8 48.2
110 2730 15.6 54.6
132 3200 18.3 64.0
160 3820 219 76.4
200 4930 28.2 98.6
220 5405 30.9 108.1
280 6830 39.1 136.6
355 7960 45.5 159.2
400 9300 53.2 186.0
500 11400 65.2 228.0

Note1: The heat loss for the optional external devices (input reactor, DC reactor, radio noise reduction filters, etc.) is
not included in the calorific values in the table. With the exception of inverters indented for motors with
capacities of 355kW and more, in which case the calorific value of the DC reactor is included.

Note2: Each calorific value in the table refers to the quantity of heat that an inverter produces when it is operated

continuously at the factory default [ F (carrier frequency) under a load factor of 100%.
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m Panel designing taking into consideration the effects of noise

The inverter generates high frequency noise. When designing the control panel setup, consideration must be given to

that noise. Examples of measures are given below.

« Wire so that the main circuit wires and the control circuit wires are separated. Do not place them in the same conduit,
do not run them parallel, and do not bundle them.

« Provide shielding and twisted wire for control circuit wiring.

« Separate the input (power) and output (motor) wires of the main circuit. Do not place them in the same conduit, do
not run them parallel, and do not bundle them.

+ Ground the inverter ground terminals ( L.

« Install surge suppressor on any magnetic contactor and relay coils used around the inverter.

« Install noise filters if necessary.

B _Installing more than one unit in a cabinet
If you are installing two or more inverters in one cabinet, pay attention to the following.

« Inverters may be installed side by side with each other with no space left between them.

« When installing inverters side by side, remove the protective cover on the top surface of each inverter.
The output current may need to be reduced, depending on the ambient temperature and the carrier frequency, so see
“How to install” in this section.

« Ensure a space of at least 20cm on the top and bottom of the inverters.

« Install an air deflecting plate so that the heat rising up from the inverter on the bottom does not affect the inverter on
the top.

Ventilation fan

(=]

l€«—— Inverter

i Air deflecting plate
4 k/

<— Inverter
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2. Connecti uipment

2.1

@ Danger

®

« Never disassemble, modify or repair.
This can result in electric shock, fire and injury. For repairs, call your sales agency.

Disassembly
prohibited
« Don't stick your fingers into openings such as cable wiring hole and cooling fan covers.
® This can result in electric shock or other injury.
« Don't place or insert any kind of object into the inverter (electrical wire cuttings, rods, wires). This

Prohibited

can result in electric shock or fire.
« Do not allow water or any other fluid to come in contact with the inverter.
That may result in electric shock or fire.

& Caution

O

« Do not transport the inverter with its front door detached.
The covers may come off and the unit will drop out resulting in injury.

Prohibited
» Models (20kg or more in weight) designed for 200V-18.5kW or larger and 400V-22kW or larger
should be carried by at least two persons.
Carrying it alone could cause injury.
Mandatory

Cautions on wiring

<> Danger

O

« Never remove the front cover when power is on or open door if enclosed in a cabinet.
The unit contains many high voltage parts and contact with them will result in electric shock.

Prohibited
« Turn power on only after attaching the front cover or closing door if enclosed in a cabinet.
0 If power is turned on without the front cover attached or closing door if enclosed in a cabinet. This
can result in electric shock or other injury.
Mandatory | * Electrical construction work must be done by a qualified expert.

Connection of input power by someone who does not have that expert knowledge may result in fire
or electric shock.
« Connect output terminals (motor side) correctly.
If the phase sequence is incorrect, the motor will operate in reverse and that may result in injury.
« Wiring must be done after installation.
If wiring is done prior to installation that may result in injury or electric shock.
« The following steps must be performed before wiring.
(1) Shut off all input power.
(2) Wait at least 15 minutes and check to make sure that the charge lamp is no longer lit.
(3) Use a tester that can measure DC voltage (800 VDC or more), and check to make sure that the
voltage to the DC main circuits (between PA/+ and PC/-) is 45 V or less.
If these steps are not properly performed, the wiring will cause electric shock.
« Tighten the screws on the terminal board to specified torque.
If the screws are not tightened to the specified torque, it may lead to fire.

Be Grounded

« Ground must be connected securely.
If the ground is not securely connected, it could lead to electric shock or fire when a malfunction or
current leak occurs.

B-1
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/\ Caution

Prohibited

(motor side) terminal.
This could cause a fire.

® « Do not attach devices with built-in capacitors (such as noise filters or surge absorber) to the output

m Preventing radio noise

To prevent electrical interference such as radio noise, separately bundle wires to the main circuit's power terminals
(R/L1, S/L2, T/L3) and wires to the motor terminals (U/T1, V/T2, W/T3).

m _Control and main power supply

The control power supply and the main circuit power supply for the VF-AS1 are the same. If a malfunction or trip
causes the main circuit to be shut off, control power will also be shut off.
If you want to keep the control circuit alive when the main circuit shuts off due to trouble or tripping, you use an optional
control power supply backup unit (CPS002Z).

m Wiring

« Because the space between the main circuit terminals is small use sleeved pressure terminals for the connections.
(stripped wires may be connected directly for 200V/18.5kW to 200V/45kW models and 400V/22kW to 400V/75kW

models). Connect the terminals so that adjacent terminals do not touch each other.

« For ground terminal G/E use wires of the size that is equivalent to or larger than those given in table below and

always ground the inverter.
Use as large and short a ground wire as possible and wire it as close as possible to the inverter.

Voltage class

Applicable Motor

Grounding wire size

Grounding wire size

(AWG) [Note] (mm?) [Note]
0.4~4.0kW 12 35
5.5 kW 10 55
7.5 kW 8 8
T1~15 kW 6 14
200v 185 30 kW Z 2
37, 45 kW 2 38
50 kW 2 70
75kW 2 95
0.75~75 KW 12 35
1 kW 10 55
15~22 KW 8 8
30 KW 6 14
37~55 KW 7 22
75 kW 2 38
90KW 2 70
T10KW 2 95
400v 132 kW 110 95
60 kW 170 120
200 KW 110 150
220 KW 200 150
280 KW 300 120%2
355 KW 40 120%2
400 kW 40 150%2
500 kW 250MCM 150%2

Note1: The recommended cable size is that of the cable (e.g. 600V class, HIV cable) with continuous maximum
permissible temperature of 75°C. Ambient temperature is 50°C or less and the wiring distance is 30m or less.

« Refer to the table in Section 10.1 for wire sizes.

« The length of the main circuit wire in Section 10.1 should be no longer than 30m. If the wire is longer than 30m, the
wire size (diameter) must be increased.
« Tighten the screws on the terminal board to specified torque.

Recommended tightening torque for screws on
the terminal board
N:m Ib-ins

M3 0.6 5.3

M4 1.4 12.4

M5 3.0 26.6

M6 5.4 47.8

M8 12.0 106

M10 24.0 212

M12 41.0 360

B-2
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2.2

Standard connections

@ Danger

O

« Do not connect input power to the output (motor side) terminals (U/T1, V/T2, W/T3).
Connecting input power to the output could destroy the inverter or cause a fire.

« Do not connect a regenerative braking resistor to any DC terminal (between PA/+ and PC/-, or
between PO and PC/-).
If a braking resistor is connected by mistake, it may overheat extremely and cause a fire.
Connect resistors as directed in the instructions for Section 5.19.

Prohibited | « within 15 minutes after turning off input power, do not touch wires of devices (MCCB) connected to
the input side of the inverter.
That could result in electric shock.
« Ground must be connected securely.
If the ground is not securely connected, it could lead to electric shock or fire when a malfunction or
current leak occurs.
Be Grounded

B-3
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[Standard connection diagram — sink logic]
The figure below shows an example of typical wiring in the main circuit 200V 0.4-45kW/400V 0.75-75kW inverter.

Main circuit power source
200V class:
0.4~45kW Three-phase 200~240V-50/60Hz

400V class:
0.75~75kW Three-phase 380~480V-50/60Hz

circuit

filter

Forward run signal

Rewverse run signal |9
Reset &
Preset speed 1 ;
. (],—Dq—< Preset speed 2 £
2 I: Preset speed 3 &
Common

Control
\_/Gifwi' P24/PLC

*10 PWR

0-1m

LO

8 SWa g g MO
OJT1IFM AMCCA RX VIIIRRS4 PP
O O {3 >

ETEY)
(@) T Voltage signal:-10~+10V
~(a)
Voltage signal:0~10V
) or current signal:4 (0)}~20ma
'_‘F

Ammeter or voltmeter External potentiometer
(or voltage signal between RR/S4 and CCA0~10V)

*
=

: The inverter is shipped with the terminals PO and PA/+ shorted with a bar (200V-45kW or smaller, 400V-75kW or smaller).
Remove this shorting bar when installing a DC reactor (DCL).
*2: The DC reactor is built in for models 200V-11kW~45kW and 400V-18.5kW~75kW.

*3: The noise filter is built in for models 200V-45kW or smaller and all of 400V.

*4: External braking resistor (option). Dynamic braking drive circuit built-in (GTR7) as standard for models 160kW or smaller.

*5: To supply a DC power, connect the cables to the PA/+ and PC/- terminals.

*6: If you want to use a DC power supply to operate the inverter (200V: 18.5kW or more, 400V: 22kW or more), be sure to
contact your supplier customer support center, because an inrush current limiting circuit is required in such a case.

*7: = Refer to Section 2.3.2 for chip switch functions.

*8: The functions assigned to terminals OUT1, VI/Il and RR/S4 can be switched by changing parameter settings.

= For details refer to Section 2.3.2.

*9: To supply control power from an external power supply for backing up the control power supplied from the inverter, an
optional control power backup device (CPS002Z) is required. In such a case, the backup device is used at the same time with
the internal power supply of the inverter.
The optional control power backup unit can be used with both 200V and 400V models.
To back up control power, set the parameter £ 5 4 7 (Control power supply backup option failure monitoring) properly.
= For more information, refer to 6.33.24.

*10: For PWR connection conforming to safety standards, refer to Section 9.3.

B-4
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[Standard connection diagram - sink logic]
The figure below shows an example of typical wiring in the main circuit 200V 55, 75kW/400V 90-280kW inverter.

Main circuit power source 2 .0C -DC

200V class:

555, 7T5kW Three-phase 200~240V-50/60Hz *q
400V class:

S0KW Three-phase 380~480V-50/60Hz

110~280kW Three-phase 380~440V-50Hz
Three-phase 380~480V-60Hz

MCCB1
- :
Noise Main

— T/L3 | | |filter circuit

- a Fanlo2] e8¢
mcce2

; 4007200
T .
(400V class only) Forward run signal

cP Reverse run signal

Reset

Preset speed 1
Preset speed 2
Preset speed 3
Common

sBunes ynejag

S ¥ S30

Control power supply 2
backup (Option) *10

b-contact of
overload relay

T Voltage signal:-10~+10V

Voltage signal:0~-10V
or current signal:4 (0)~20ma,

@)
1

(or voltage signal between RR/S4 and CCA.0~10V)

*1: Be sure to connect the DC reactor.

*2: To supply a DC power, connect the cables to the PA/+ and PC/- terminals.

*3: If you want to use a DC power supply to operate the inverter, be sure to contact your supplier customer support center,
because an inrush current limiting circuit is required in such a case.

*4: The noise filter is built in for models all of 400V.

*5: For models 200V-75kW and 400V-110kW or larger, three-phase power input is necessary to drive the fan if you want to use

a DC power supply.

: Every 200V model of any capacity and every 400V model with a capacity of 160kW or less come with dynamic braking unit
drive circuits (GTR7) built into them as standard equipment, so if your inverter is among these models, connect an external
braking resistor (optional) alone.

: If you are using a 400V/200kW model or larger, use a braking unit (optional) and an external braking resistor (optional) in
combination.

*8: = Refer to Section 2.3.2 for switch functions.

*9: The functions assigned to terminals OUT1, VI/Il and RR/S4 can be switched by changing parameter settings.

= For details refer to Section 2.3.2.

*10: To supply control power from an external power supply for backing up the control power supplied from the inverter, an
optional control power backup device (CPS002Z2) is required. In such a case, the backup device is used at the same time
with the internal power supply of the inverter.
The optional control power backup unit can be used with both 200V and 400V models.
To back up control power, set the parameter £ 5 4 7 (Control power supply backup option failure monitoring) properly.
= For more information, refer to 6.33.24.

*11: For PWR connection conforming to safety standards, refer to Section 9.3.

*

(o2}

*

<SG
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[Standard connection diagram - sink logic]
The figure below shows an example of typical wiring in the main circuit 400V 355-500kW inverter.

Main circuit power source
355~500kW Three-phase 380~440V-50Hz "1
Three-phase 380~-480V-60Hz

0

POAPOZ |PA/+ PC/-

MCCce MC ALY
o 1 . - Motor
— — 15121 | Noise Recti oLl
— ki ] D <ED filter | | ireuit Mai ,
o ain =
— " AIL12 L circuit
S22l T e oot Y
sz [T]ftter [lareuit T
e Fan[ oo |
3 = 4
- MCCEZ2 RO ‘
e S0
HE A00r2007 10
HH T1
i (400V class only) Forward run signal
i : P bReverse run signal g
b bReset £
e bPreset speed 1 2
F%{ |FiUN bPreset speed 2 E
“SU ¥ bPreset speed 3 G
| I Pt = Common
(a)
Control power supply &, FLA 8 [ Control
backup (Option) *8 B circuit PR4PLCO
[, 5
b-contact of supg;ggsor 8 PWRO
overload relay @ -
FLC OUT1o4HY
: T e el
= OFF oUT20+RY]
ON
I == o el
Cx

[ ]

fon SWa v oy NOQ
QUTHFM AMCCA RX VIIRRS4 PP
O {2 . O

~-(a)
o 4} voltage signal-10~+10v
i ~(a)
e A T Voltage signal:0~10V
il ’ @) or current signal:4 (0)~20mA
- _.. |

Ammeter or voltmeter External potentiometer
(or voltage signal between RR/S4 and CCA:0-10V)

*1: Be sure to connect the DC reactor.

*2: To supply a DC power, connect the cables to the PA/+ and PC/- terminals.

*3: If you want to use a DC power supply to operate the inverter, be sure to contact your supplier customer support center,
because an inrush current limiting circuit is required in such a case.

*4: Three-phase power input is necessary to drive the fan if you want to use a DC power supply.

*5: Use a braking unit (optional) and an external braking resistor (optional) in combination.

*6: = Refer to Section 2.3.2 for switch functions.

*7: The functions assigned to terminals OUT1, VI/Il and RR/S4 can be switched by changing parameter settings.
= For details refer to Section 2.3.2.

*8: To supply control power from an external power supply for backing up the control power supplied from the inverter, an
optional control power backup device (CPS002Z) is required. In such a case, the backup device is used at the same time
with the internal power supply of the inverter.

To back up control power, set the parameter £ 5 4 7 (Control power supply backup option failure monitoring) properly.
= For more information, refer to 6.33.24.
*9: For PWR connection conforming to safety standards, refer to Section 9.3.
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[Standard connection diagram - source logic]
The figure below shows an example of typical wiring in the main circuit 200V 0.4-45kW/400V 0.75-75kW inverter.

Main circuit power source
200V class:
0.4~45kW Three-phase 200~240V-50/60Hz !

400V class:
0.75~75kW Three-phase 380~480V-50/60Hz
)

T Noisef- Main
— IT/L3 filter circuit
—

Forward run signal

—+ Reverse run signal g

—4 Reset S

. v —+4 Preset speed 1 §

. —* Presel speed 2 2
2 [ —* Preset speed 3 @

"9 | control
gireuit | pog/pLC

7 tima 10 PWR
SNz ouTH

From (a) ---

(@) T Voltage signal:-10~+10V

Voltage signal:0~10V
or current signal:4 (0)}~20ma

-{a)

Ammeter or voltmeter External potentiometer
{or voltage sianal between RR/S4 and CCA:0~10V)

*

=

: The inverter is shipped with the terminals PO and PA/+ shorted with a bar (200V-45kW or smaller, 400V-75kW or smaller).
Remove this shorting bar when installing a DC reactor (DCL).

: The DC reactor is built in for models 200V-11kW~45kW and 400V-18.5kW~75kW.

: The noise filter is built in for models 200V-45kW or smaller and all of 400V.

*4: External braking resistor (option). Dynamic braking drive circuit built-in (GTR7) as standard for models 160kW or smaller.

*5: To supply a DC power, connect the cables to the PA/+ and PC/- terminals.

: If you want to use a DC power supply to operate the inverter (200V: 18.5kW or more, 400V: 22kW or more), be sure to
contact your supplier customer support center, because an inrush current limiting circuit is required in such a case.

: = Refer to Section 2.3.2 for chip switch functions.

: The functions assigned to terminals OUT1, VI/Il and RR/S4 can be switched by changing parameter settings.
= For details refer to Section 2.3.2.

: To supply control power from an external power supply for backing up the control power supplied from the inverter, an
optional control power backup device (CPS002Z) is required. In such a case, the backup device is used at the same time
with the internal power supply of the inverter.
The optional control power backup unit can be used with both 200V and 400V models.
To back up control power, set the parameter F 5 4 7 (Control power supply backup option failure monitoring) properly.
= For more information, refer to 6.33.24.

*10: For PWR connection conforming to safety standards, refer to Section 9.3.

*
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*
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*

(=2}

*
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[Standard connection diagram - source logic]
The figure below shows an example of typical wiring in the main circuit 200V 55, 75kW/400V 90-280kW inverter.

Main circuit power source
200V class:
55, 7T5kW Three-phase 200~-240V-50/60Hz

400V class:
S0kW Three-phase 380~-480V-50/E0Hz L
110~280kW Three-phase 380~440V-50Hz "
Three-phase 380~480V-60Hz

MCCE1
- Nl
— mz;fa circuit
K- © =
\ MCcB2
4007200V

T4 transformer

=)
{400V class only) — Forward run signal

CcP

H

H

{

H —+ Reverse run signal g
H ) —4 Reset [
i F Rs —* Preset speed 1 &
H +{C S20 —* Preset speed 2 3
' Y &
L +SU . S30 —*% Preset spead 3

LT
Control power supply /,
backup (Option) *10

b-contact of
overload relay

A Voltage signal:-10~+10v
J S (@)
Voltage signal:0~-10V
) or current signal:4 (0)~20mA
- —
Ammeter or voltmeter External potentiometer

(or voltage signal between RR/S4 and CCA:0~10V)

*1: Be sure to connect the DC reactor.

*2: To supply a DC power, connect the cables to the PA/+ and PC/- terminals.

*3: If you want to use a DC power supply to operate the inverter, be sure to contact your supplier customer support center,
because an inrush current limiting circuit is required in such a case.

*4: The noise filter is built in for models all of 400V.

*5: For models 200V-75kW and 400V-110kW or larger, three-phase power input is necessary to drive the fan if you want to use
a DC power supply.

*6: Every 200V model of any capacity and every 400V model with a capacity of 160kW or less come with dynamic braking unit
drive circuits (GTR7) built into them as standard equipment, so if your inverter is among these models, connect an external
braking resistor (optional) alone.

*7: If you are using a 400V/200kW model or larger, use a braking unit (optional) and an external braking resistor (optional) in
combination.

*8: = Refer to Section 2.3.2 for switch functions.

*9: The functions assigned to terminals OUT1, VI/Il and RR/S4 can be switched by changing parameter settings.
= For details refer to Section 2.3.2.

*10: To supply control power from an external power supply for backing up the control power supplied from the inverter, an
optional control power backup device (CPS002Z2) is required. In such a case, the backup device is used at the same time
with the internal power supply of the inverter.
The optional control power backup unit can be used with both 200V and 400V models.
To back up control power, set the parameter £ 5 4 7 (Control power supply backup option failure monitoring) properly.
= For more information, refer to 6.33.24.

*11: For PWR connection conforming to safety standards, refer to Section 9.3.
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[Standard connection diagram - source logic]
The figure below shows an example of typical wiring in the main circuit 400V 355-500kW inverter.
Main circuit power source
355~500kW Three-phase 380-440V-50Hz "1
Three-phase 380~-480V-60Hz
oG g 0
POA|POZ |PA/+ PC/-
MCCB1 MC LAL1Y Motor
— gl 25121 Noise[|Rect ST
- — 7131 | [] e | circui Main @
T — RL12 | L circuit @
S22 ool oot
732] [ ]]fter [Jeircuit 7
e Fan[ oo |
; = 4
- MCCE2 RO
e S0
HH 4001200V o
HH T1
HH (400V ciass only) Forward run signal -
HH CP Reverse run signal |2
il Reset £
i i bPreset speed 1 §
i F 4TI Presetspeed 2 |3
i b + bPreset speed 3 “
:..__‘,:D )

Control power supply L FLA
backup (Option) *8

b-contactof i L urge .
overload relay [ i qo suppreor OouT10 ll
A,
FLC H
- H ¢ OUTZ20e{RY]
G oo INT/PLC [
ON ] CCo
MNO©Q
2 SWA o3 ey
QUTIFM AMCCA RX VIIRRS4 PP
8 { { {) {)
=-{a))
T Voltage signal:-10~+10V
~(a)
Voltage signal:0~10V

or current signal:4 (0)-20mA

T
2

=

_

—

External potentiometer
(or voltage signal between RR/S4 and CCA.0~10V)

Ammeter or voltmeter

*1: Be sure to connect the DC reactor.

*2: To supply a DC power, connect the cables to the PA/+ and PC/- terminals.

*3: If you want to use a DC power supply to operate the inverter, be sure to contact your supplier customer support center,
because an inrush current limiting circuit is required in such a case.

*4: Three-phase power input is necessary to drive the fan if you want to use a DC power supply.

*5: Use a braking unit (optional) and an external braking resistor (optional) in combination.

*6: = Refer to Section 2.3.2 for switch functions.

*7: The functions assigned to terminals OUT1, VI/Il and RR/S4 can be switched by changing parameter settings.
= For details refer to Section 2.3.2.

*8: To supply control power from an external power supply for backing up the control power supplied from the inverter, an
optional control power backup device (CPS002Z) is required. In such a case, the backup device is used at the same time
with the internal power supply of the inverter.

To back up control power, set the parameter £ 5 4 7 (Control power supply backup option failure monitoring) properly.
= For more information, refer to 6.33.24.
*9: For PWR connection conforming to safety standards, refer to Section 9.3.
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2.3 Description of terminals
2.3.1 Main circuit terminals
This diagram shows an example of wiring of the main circuit. Use options if necessary.
m Power supply and motor connections
i F-AS1 :
P | i Connect the power Connect the motor :
ower supply i cablestoRL1, S/L2,  cables to U/T1, V/T2 !
| | | i and T/L3. and W/T3. i
i ’R/L1|S/L2‘T/L3‘ ’U/'I'1|V/T2‘W/T3‘ : Motor
No-fuse i i
breaker ! : ﬂ
E
m Connection with peripheral equipment
High-attenuation
No-fuse Magnetic Input AC radio noise Surge
breaker contactor reactor  reduction filter suppressing filter Motor

Power
supply

m Main circuit

Inverter

PA PB Zero-phase

reactor

Simplified

radio noise

filter

Note: Connect a braking unit between
the terminals PA/+ and PC/-, if
necessary.

DC reactor

Braking resistor [Note]

Terminal symbol

Terminal function

Grounding terminal for inverter casing

RIL1, S/L2, TIL3
(R/L1.1, S/L2.1, TIL3.1,
RIL1.2, S/L2.2, TIL3.2)
1

Power input terminal
200V class:
0.4~75kW  Three-phase 200~240V-50/60Hz

400V class:
0.75~90kW Three-phase 380~480V-50/60Hz
110~500kW Three-phase 380~440V-50Hz
Three-phase 380~480V-60Hz

U/T1, VIT2, WIT3

Connect to a (3-phase induction) motor.

Connect a braking resistor.

FQC,PFI;?Q Change the parameters F &, P&~ and A& P if necessary.
’ 200kW models and larger are not equipped with terminal PB.
This is a negative potential terminal in the internal DC main circuit. DC power supply can be input
PC/- across the PA/+ terminals (positive potential). (For 200V-18.5kW or more models, and 400V-22kW
or more models, an optional circuit is needed to suppress a rush current.)
Terminals for connecting a DC reactor (DCL: optional external device). Shorted by a short bar when
PO, PA/+ shipped from the factory (200V: 45kW or smaller, 400V: 75kW or smaller). Before installing DCL,
remove the short bar.
200V class: 75kW 400V class:110kW~500kW
RO, SO, TO Inverter’s cooling fan power input terminals. When using a DC power supply, connect three-phase

power cables. When using DC power for the main circuit, be sure to connect a three-phase power
supply to these terminals.

*1: Value in () 400V-355~500kW.
*2: Value in (') 200V-55kW or larger, 400V-90~160kW.
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2.3.2 Control circuit terminal block

The control circuit terminal block is common to all equipment.

Color of a label is yellow. i

i

(]
|

2 T
AR
SW3
ouT1

(==

SW4

~—

PWR-P24/PLC Shorting bar (VFAS1-** * ** -WN1 or -WP1)

= How to set input terminal function, refer to section 7.

Note Control circuit terminal block is different between the previous version of CPU Up to Ver.124 and the present

version of CPU above Ver.130

.If it was changed into different type, Inverter doesn't work correctly.

When you change a control circuit terminal block, please be careful whether the type of terminal is the same.
Previous version: There is "ST" terminal instead of "PWR" terminal and color of a terminal label is white.
Present version: There is "PWR" terminal instead of "ST" terminal and color of a terminal label is yellow.

Terminal | Input/ Function (Sink logic) Function (Source logic) Electrical specifications
symbol | output VFAS1-****-WN1, HN VFAS1-****-WP1 P
Shorting across F-CC causes forward Shorting across F-P24/PLC causes oltage free contact
E Inout rotation; open causes deceleration forward rotation; open causes input
p stop. (Across PWR-P24/PLC is short deceleration stop. 2 §
state.) 5
Shorti RCC Lan current signal.
rlation: open causes deccleration | Shoring across RP24/PLC causes | | Choose low curent
R Input ’ : reverse rotation; open causes i contacts to avoid
= | stop. (Across PWR-P24/PLC is short deceleration stop. i poor attaching.
Slstate) [ TEEERE] e
g . ) Shorting and then opening RES- *Sink/source selectable
3 Shorting and then opening RES cc P24/PLC cancels the status held by an with SW1
5°| cancels the status held by an inverter | . : N P
] ; ) ) inverter protective function. When the Sink input
RES | Input (= | protective function. When the inverter . ; ) . ON:Less than DC10V
S | is operating normally, shorting and then inverter is operating normally, shorting .
8‘ opening RES-CC rc;duces no effect and then opening RES-P24/PLC OFF:DC16V or more
g pening P " | produces no effect. Source input
3 ON:DC11V or more
s1 Input D | Shorting across S1-CC causes preset | Shorting across $1-P24/PLC causes OFF:Less than DC5V
@ | speed operation. preset speed operation.
§ Note:
s2 Inout g’ Shorting across S2-CC causes preset | Shorting across S2-P24/PLC causes Even when an
P g speed operation. preset speed operation. external power supply
2 is used (in sink logic
Shorting across S3-CC causes preset | Shorting across S3-P24/PLC causes mode Le. when SINK
S3 Input . . (PLC) is selected
speed operation. preset speed operation.
connect the reference
SW3: When SW3 is in the S4 position, | SW3: When SW3 is in the S4 position, sic:jt:}ng:blselcireon? the
RR/S4| Input S4 and CC are shorted and preset S4 and P24/PLC are shorted and preset ower supply to the
T L p pply
speed operation is selected. speed operation is selected. CC terminal.
SW1=SINK (INT): Sink logic (When the SW1=SINK (PLC): Sink logic (When an SW1=SOURCE (INT/PLC):
internal 24V power supply is used) external 24V power supply is used) Source logic (When the internal 24V
power supply or an external 24V power
If SW1is setto 1 If SW1 is set to 2 supply is used)
P24/PLC ] P24/PLC If SW1is setto 3
v SOURCE 4 SOURCE
grairc |
cc
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Terminal Input/ Function (Sink Source logic) EIg(l:tnc.aI Inverter internal circuits
symbol output specifications
If P24/PLC and PWR are short-circuited, the
motor is put into a standby state. And if the
circuit between them is opened, the motor R
R egardless of the
coasts and stops. These terminals can be used setting of SW1
PWR | for interlock. N
*2 nput This terminal is not a multifunction ON: DC17V or more
. : - ) OFF: Less than DC2V
programmable input terminal. It is a terminal (OFF: Coast stop)
with the power removal function that complies .
with SIL Il of the safety standard IEC61508 and
the requirements for category 3 of EN954-1.
24Vdc power output (when SW1 is in any
Output | position other than PLC) 24Vdc-200mA -
P24/ 24V internal output terminal
PLC If SW1 is turned to the PLC position, this
Input terminal can be used as a common terminal - -
when an external power supply is used.
Common | Digital signal equipotential (0V) terminal for the
CC*1 | toinput/ | control circuit and equipotential (0V) terminal - -
output | for an optional control power supply backup.
10vdc
PP Output | Analog input setting power output (Permissible load
current:10mAdc)
SWa3: Multifunction programmable analog input
terminal when SW3 is in the RR position. 10Vdc
RR/S4 Input - : . .
Standard default setting:0~10Vdc input and (Internal impedance:30 kQ)
0~60Hz frequency.
Multifunction programmable analog input. 10Vde PS
Standard default setting: 0~10Vdc input and ) . 15k
(Internal impedance:30 kQ)
VI Input 0~60Hz frequency. o2
This terminal can also be used as a 4-20mAdc 15k
) . N 4~20mA
(0-20mAdc) input terminal, if the parameter . .
F (08 setto !. (Internal impedance:242Q)
P15
Multifunction programmable analog input. 10Vde 15
RX Input Standard default setting:0~+10Vdc input and . ’
(Internal impedance:22 kQ)
0~+60Hz frequency. 7k
1mA full-scale DC
ammeter (Allowable load
resistance 7.5kQ or less)
Multifunction programmable analog output. or 7.5Vdc-1mA full-scale
Standard default setting: output frequency DC voltmeter Otma 120
Use this terminal to connect a 1mAdc full-scale 0-10V full-scale DC o2
FM Output | ammeter. This terminal can also be used as a 0- voltmeter (Allowable
10V (F A & {=0I)or 0-20mA terminal load resistance 500Q or
(FA G i=1),if the SW2 switch is set to 0- more)/0-20mA (4-20mA)
10V/0-20mA side. Full-scale DC ammeter
voltmeter (Allowable
load resistance 5000 or
less)
Multifunction programmable analog output. ;mﬁgg;sac;ﬁgg
Standard default setting: output current (Allowable load e
AM Output | Use this terminal to connect a 1mAdc full-scale . -
ammeter or 7.5Vdc (10Vdc)-1mA full-scale resistance 7.5kQ) or less)
voltmeter ' or 7.5Vdc-1mA full-scale
) DC voltmeter
Multifunction programmable open collector P24
output. The default setting is to output a signal
OUT1 when output low speed threshold has been
reached. Depending on the SW4 setting,
pulses are output with frequencies of 1.00kHz Open collector output
to 43.20kHz. Standard default setting:3.84kHz 24Vdc-50mA
Output | Multifunction programmable open collector
OUT2 output. By default, it is set to output a signal *Sink logic/source
indicating the completion of acceleration or logic switchable
deceleration.
Digital output signal equipotential (0V) terminal
NO for the control circuit. It is isolated from the CC
terminal.
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Terminal Input/ Function (Sink Source logic) Elggtrlcgl Inverter internal circuits
symbol output specifications
CCA Common Analog input/output signal equipotential (0V)
h to input/ p i - -
1 terminal for the control circuit.
output
P24
: +109 +sy 1
DC power input terminal for operating the Voltage:24Vdc10% =
- Use a power supply
+SU Input control circuit. Connect a control power backup N :
X X with a current rating of CcC
device (optional) between +SU and CC.
1.05A or more.

Relay contact output. Contact rating 250Vac-2A P24
FLA Used to detect the activation of the inverter's 30Vdc-1A ofA
FLB Output | protective function. Contact across FLA-FLC is :at resistance load (Fi8
FLC closed and FLB-FLC is opened during 250Vac-1A

protection function operation. :cos¢=0.4 FLC

*1: Although the CC terminal and the CCA terminal are not insulated, they should be used separately, one for the logic circuit and
the other for the analog circuit
*2: The PWR terminal is not the same as the ST (standby signal input) terminal provided for conventional models. To use the ST
function, assign it to a multifunction terminal (F, R, RES or S1 to S4) that is not currently in use.
Example: When assigning the ST function to the S3 terminal,
Set £ { I to [J (to cancel its factory default setting: & = ST always active), and
Set 5 { {7 1to & (to assign the ST function to the S3 terminal).
These settings put the motor into a standby state if S3 and CC are short-circuited, or coast and stop the motor if the
circuit between S3 and CC is opened.
= For PWR connection conforming to safety standards, refer to Section 9.3.

Default setting
SW SW settings (Settings marked Function
with e)
SOURCE SINK . Setting for using the inverter’s internal power supply in sink logic
INT/PLC {PLC (-WN1, HN) mode
swi SOURCE; SINK Setting for using the inverter’s external power supply in sink logic
INT/PLC [PLC | INT mode
SOURCE | SINK o
Setting for operating the inverter in source logic mode
INT/PLC |PLC| INT (-WP1) ¢ i ’ o
o0-10v FM
0-20mA___ 0-1mA Setting for using the analog output terminal FM to output current
L]
of 0-1mA
Sw2 0-10v FM Setting for using the analog output terminal FM to output current
0-20mA___ 0-1mA of 0-10V or 0-20mA (4-20mA)
EI:' 0-10V (F 5 & {=0)or0-20mA (F 5 & (= !) can be selected by
changing parameter settings.
RR/S4
S4 RR Setting for using the input terminal RR/S4 as an analog input
L]
D:I terminal (0-10Vdc)
Sw3 RR/S4
sS4 RR Setting for using the input terminal RR/S4 as a contact input
ouT1 Setting for using the output terminal OUT1 as a logic output
PULS Lo terminal
L]
When turning the switch to this position, always set the parameter
swa FEE 5 tol (logic output).
OUT1 Setting for using the output terminal OUT1 as a pulse output
PULS Lo terminal

When turning the switch to this position, always set the parameter
FEE Y5 to ! (pulse output).

B-13
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m Sink logic/source logic (When inverter's internal power supply is used
Current flowing out turns control input terminals on. These are called sink logic terminals.
The method generally used in Europe is source logic in which current flowing into the input terminal turns it on.
Sink logic terminals and source logic terminals are sometimes referred to as negative logic terminals and positive logic

terminals, respectively.

Each logic is supplied with power from either the inverter's internal power supply or an external power supply, and its
connections vary depending on the power supply used. Note that the PWR terminal is designed for safety purposes to
work always in source logic mode, regardless of the setting of SW1.

<Examples of connections when the inverter's internal power supply is used>

SINK SOURCE!
SWi1 SW1
24V 24Vpc
Input common [pa4pLc Input
Output F
 — Output |F
[Common | CC
: ! 24V, )
Output o° Output
P24/PLC
NO
Input ouT1
Common CCl
Programmable Inverter Programmable Inverter
controller controller

Inverter

o P24/PLC
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m Sink logic/source logic (When an external power supply is used)
The P24/PLC terminal is used to connect to an external power supply or to insulate a terminal from other input or
output terminals. Use the slide switch SW1 to switch between sink logic and source logic configurations. Note that the

PWR terminal is designed for safety purposes to work always in source logic mode, regardless of the setting of SW1.
<Examples of connections when an external power supply is used>

SINK SOURCE |
PLC INT/PLC n
SW1 SWi1
"24Vye {"24Vpe
ICommon |P24/PLC  iInput Input
Output
ICommon
24V, ] !
= Output 24oe Output
ICommon | NO
Input OouT1
Input ouT1
[Common | NO
Programmable Inverter Programmable Inverter
controller controller
External 24V External 24V
power suppl power supply
oV +24V ov +24V

Note: Be sure to connect the 0V terminal on the external power supply to the CC
terminal on the inverter.

*When OUT1 is used as a pulse output terminal (when SW4 is in the PULS position), the circuit
shown below is always formed regardless of the logic selected (sink or source) and the power
supply used (internal or external power supply).

P24

OUT1 SwW4 PULS
CcC
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2.3.3 Serial RS485 communication connector
The VF-AS1 is equipped with two connectors: a two-wire RS485 connector (on the operation panel) and a four-wire
RS485 connector. The two wire RS485 connector is used to connect an external option (such as remote keypad or
computer) to the inverter. To connect to a network, use the four-wire RS485 connector, following the instructions

below.
2-wire RS485 communication
4-wire RS485 communication
2-wire RS485 4-wire RS485
Signal Pin Description Signal Pin Description
name | number name [ number
DA 4 Same phase data RXA 4 Same phase reception data (positive line)
DB 5 Anti-phase data RXB 5 Anti-phase reception data (positive line)
SG 8 Ground line of signal data TXA 3 Same phase transmitting data (positive line)
This table shows signal line of inverter side. TXB 6 Anti-phase transmitting data (positive line)
* Never use pin-1, 2, 3,6 and 7. SG 2,8 Ground line of signal data

This table shows signal line of inverter side.
(Example: RXA signal is received by inverter.)
* Never use pin-1 (P24) and pin-7 (P11).

m Connecting diagram for 4-wire RS485 communication

cross each other straight straight
Upper computer or
VF-AS1 (master) AS1 (slave) AS1 (slave) AS1 (slave)

RXA RXA RXA RXA
E RXB RXB RXB RXB :D
TXA TXA TXA TXA
TXB TXB TXB TXB ﬂ
SG \ 1 SG \ 1 SG SG
resistan
100Q _ -1/4W.

= Note

* Separate the communication line and the main circuit wiring by 20cm or more.

* Never use pin-1 (P24) and pin-7 (P11).

* Connect RXA and RXB, between TXA and TXB using twisted pair cable.

* Connect terminating resistances at both ends of a transmission line.

* When using 2-wire type, short RXB to TXB and RXA to TXA.
When connecting a communications device via the two-wire connector, carefully read the precautions for use in the
operating manual for the communications device.

* When connecting the VF-AS1 to other inverters, you do not need to connect the master receive lines (pins 4 and 5)

or the slave send lines (pins 3 and 6).
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3. Operatio

This section explains the basics of operation of the inverter.

Check the following again before starting operation.
1) Are all wires and cables connected correctly?
2) Does the supply voltage agree with the rated input voltage?

@ Danger

« Do not touch inverter terminals when electrical power is applied to the inverter even if the motor is
stopped.
Touching the inverter terminals while power is connected to it may result in electric shock.
« Do not touch switches when the hands are wet and do not try to clean the inverter with a damp
cloth.
Prohibited Such practices may result in electric shock.
« Do not go near the motor in alarm-stop status when the retry function is selected.
The motor may suddenly restart and that could result in injury.
Take measures for safety, e.g. attaching a cover to the motor, against accidents when the motor
unexpectedly restarts.
« Turn power on only after attaching the front cover or closing door if enclosed in a cabinet.
0 If power is turned on without the front cover attached or closing door may result in electric shock or

other injury.

« If the inverter begins to emit smoke or an unusual odor, or unusual sounds, immediately turn
power off.

Mandatory If the equipment is continued in operation in such a state, the result may be fire. Call your local
sales agency for repairs.

« Always turn power off if the inverter is not used for long periods of time.

« Do not turn on the power before attaching the front cover.
When enclosed inside a cabinet and using with the front cover removed, always close the cabinet
doors first and then turn power on. If the power is turned on with the front cover or with the cabinet
doors open, it may result in electric shock.

« Make sure that operation signals are off before resetting the inverter after malfunction.
If the inverter is reset before turning off the operating signal, the motor may restart suddenly

causing injury.
& Warning

« Do not touch heat radiating fins or discharge resistors.
These devices are hot, and you'll get burned if you touch them.
Prohibited
contact
« Observe all permissible operating ranges of motors and mechanical equipment. (Refer to the
motor's instruction manual.)
Not observing these ranges may result in injury.
Prohibited
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3.1 Setting/monitor modes

The VF-AS1 has the following three setting/monitor modes.

( Standard monitor modej The standard inverter mode. This mode is enabled
when inverter power goes on.

This mode is for monitoring the output frequency and setting the frequency reference value. If also
displays information about status alarms during running and trips.
« Setting frequency reference values = Refer to Section 3.2.2.
« Status alarm
If there is an error in the inverter, the alarm signal and the frequency will flash alternately in
the LED display.
: When a current flows at or higher than the overcurrent stall prevention level.
: When a voltage is generated at or higher than the over voltage stall prevention level.
: When the cumulative amount of overload reaches 50% or more of the overload trip
value.
H: When temperature inside the inverter rises above overheating protection alarm level
(about 95°C)

i

—~

[ Setting monitor modeJ The mode for setting inverter parameters.
= How to set parameters, refer to Section 4. 1.

This mode is divided into two modes according to the parameter readout mode
selected.

Quick mode :Eight frequently used basic parameters are just
displayed.
The maximum 32 parameters that you select by
yourselves are displayed.

Standard setting mode :Both basic and extended all parameters are displayed.

( Status monitor mode ) The mode for monitoring all inverter status.

Allows monitoring of set frequencies, output current/voltage and terminal
information.

= Refer to Section 8.

Pressing the key . will move the inverter through each of the modes.

T L

Standard monitor mode
(when the power is turned on)

Monitoring of Status monitor mode Setting monitor mode:
) H A | A How to search and set
operation status e RNt t
= Refer to EAYERY)] —~ A parameters
Section 8.1 e 1coc) i = Refer to Section 4.1.
ection 8.1. ¥ ! i
: o : TN
S ¥ 1 ! AU 1!
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3.2 Simplified operation of the VF-AS1

On of three operation modes can be selected: terminal board operation, operation panel and combination of both.

= For other operation modes, refer to Section 5.5.

(Terminal board mode ) :Operation by means of external signals

(Operation panel mode ) :Operation by pressing keys on the operation panel

(Operation panel + terminal board mode J :Frequency, start/stop signals can be

sent individually from the operating panel and terminal board.

3.2.1 Terminal board operation

In this mode, the motor is started or stopped according to the ON/OFF signal to input terminals (such as the S3
terminal and the F terminal). Also, the frequency is set according to the potentiometer/voltage/current signals to analog
input terminals (such as the RR/S4 terminal, VI/Il terminal and RX terminal).

= For more details, refer to Section 7.

m _Example of standard connection

MCCB

—X

Power —
SUPPY e

S o P24/PLC -.

ccA Rx viiRrisepp PR

ON:Forward run, OFF:Deceleration stop
ON:Reverse run, OFF:Deceleration stop

Stand-by:ON:Stand-by, OFF:Coast stop
(Set the parameters F { {1
tolfand F { { Ttoh to
assign the standby signal
input function to the S3

terminal.)

Voltage signal:-10~+10Vdc

Voltage signal:0~10Vdc
or current signal:4(0)~20mAdc

External potentiometer (or voltage signal RR/S4-CCA:0 to 10V)

m Run/Deceleration stop ISeIecting a command mode for basic parameters £ /10 d=0 (standard default setting)]

EI and Eare connected: Forward run

EI and are disconnected: Deceleration stop

(When terminals and|P24/PLC]| are electrically connected)

—— Deceleration
Frequency \<

Foc orF
S3-CC _| 8’:F

Motor
speed

F-CC

S3-CC

*For coast stop
Open the connection between S3and CC
when stopping the motor in the state
described at left. The monitor on the inverter
at this time will display & F F .

Coast stop

‘ H

—

ON
OFF

ON
OFF
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m _Frequency setting

1) Setting the frequency using potentiometer

N

)

*Potentiometer
PP The operation frequency by potentiometer (1~10kQ- 1/4W ) for setting
MAX = Refer to Section 7.3 for details of adiustment.

RR/S4 :Frequency settings

With potentiometer 60z

MIN Frequency

CCA

0
MIN MAX

[Parameter setting]

[Set the “basic parameter frequency setting mode selection 1” parameter F /75 o to 2. |

(There is no need to set this parameter before the first use after purchase.)

Setting the frequency using input voltage (0~10V)

*Voltage signal
Voltage signal (0~10V) for setting the operation frequency
+ RR/S4 = Refer to Section 7.3 for details of adjustment.

:Voltage signal 0-10Vdc

- CCA

0vdc 10vdc

[Parameter setting]

[Set the “basic parameter frequency setting mode selection 1” parameter F /75 o to 2]

(There is no need to set this parameter before the first use after purchase.)

3) Setting the frequency using current input (4(0)~20mA)

*Current signal
Current signal (4(0)~20mA) for setting the operation frequency
+ Vil = Refer to Section 7.3 for details of adjustment.

:Current signal 4(0)-20mAdc

O
- CCA

Frequency

4mAdc 20mAdc

[Parameter setting]

Set the “extended parameter analog input VI/II voltage/current switching”
parameter ~ 114 to {.

In addition, set the “basic parameter frequency setting mode selection 1” parameter
F iRt !

To bring the operation frequency to OHz at an input current of 4mA, set the “VI/VII input
point setting 1” parameter £ 2/ {to &' [J.
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4) Setting the frequency using input voltage (0~10Vdc)

+ Vil

- CCA

[Parameter setting]

:Voltage signal 0-10Vdc 60Hz

*Voltage signal
Voltage signal (0~10V) for setting the operation frequency
= Refer to Section 7.3 for details of adjustment.

Frequency

0Vvdc 10Vdc

Set the “extended parameter analog input VI/II voltage/current switching”
parameter F 7114 to .
In addition, set the “basic parameter frequency setting mode selection 1” parameter
. |F {05 to [l (default setting).

5) Setting the frequency using input voltage (0~%10Vdc)
The direction can be changed by switching between positive and negative signals.

- CCA

[Parameter setting]

*Voltage signal
Voltage signal (0~+10V) for setting the operation frequency
= Refer to Section 7.3 for details of adjustment.

:Voltage signal 0-+10Vde ~ _ beemomee e

Forward run 60Hz

-10Vde

+10Vdc
Reverse run

--------- 60Hz

[Set the “basic parameter frequency setting mode selection 1" parameter = 1/ 4 to 3. |

Note: Set reference frequency priority selection 7 2/ 1} to [ (F /15 d/F 2 7 terminal switching, default setting).
Changing the settings of two speed command parameters at a time, refer to Section 6.6.

[Example of setting: To set the frequency by applying a current of 4(0)-20mAdc via the VI/Il terminal.]

parameter are displayed alternately.

Key operated LED display Operation
Displays the operation frequency. (Perform during operation stopped.)
oo (When standard monitor display selection £ 7 {J= [Output
frequency])
RUH Displays the first basic parameter “History function (4 L/ H).”
@ @ Fhod Press either the A or 7 key to select “F [T d.”
o Press the ENTER key to display the parameter setting (Default
- setting: ).
@ H Press the ¥/ key to change the parameterto /.
@ Y crna Press the ENTER key to save the changed parameter. F /7 4 and the
IsFbd
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Key operated LED display Operation
Ei-- Press either the A key or the ¥/ key to change to the parameter

group £ /- -.
@ Fon Press the ENTER key to display the first extended parameter £ {J[J.
@ FiogE Press the A keytochangeto F [

o Pressing the ENTER key allows the reading of parameter setting.

(Default setting: )

@ { Press the A key to change the parameter to {.
, " Press the ENTER key to save the changed parameter. £ {J & and the
loF rul_q .
parameter are displayed alternately.
Fa-- Press either the A key or the 57 key to change to the parameter

group F 2 - -.
@ Fooo Press the ENTER key to display the first extended parameter £ 2 5.
@ Febt Pressthe A keytochangeto F {7 /.

0 Pressing the ENTER key allows the reading of parameter setting.

(Default setting: )
@ oo Press the A key to change the parameter to 2/ .
@ amocan Press the ENTER key to save the changed parameter. £ 2 [} { and the

JOeF2n

parameter are displayed alternately.
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3.2.2 Panel operation
This section describes how to start/stop the motor, and set the operation frequency with the operating panel.

@ @ Set frequency Example of basic connection
:Motor starts meccs
—X @RI/L1 uTt @

Power e © S/L2 V2 @

@ :Stop the motor SUPPIY g STIL3 WS @
(deceleration stop)

 *For coast stop

Change the setting of the PWR ¢
parameter 5 72 {.

Shorted by a

Inverter

Motor Coast stop R shorting bar
speed when
P24/PLC © shipped from
the factory.

; CCA  RX VI/IIRRIS4 PP
*The operation frequency can 0—0—0—0—0

be changed anytime even =
during operation.

m Changing parameter settings
For control panel operation, parameter settings need to be changed in advance.
If you use parameter H 1/ 4 that makes it possible to select an operation mode in one operation, you can complete
this operation by just making settings once.
Here are the steps to be followed to change the setting to 5 (frequency setting and operation by means of the
control panel).

Setting procedure]
Key operated LED display Operation
. Displays the operation frequency (operation stopped). (When
s standard monitor display selection £ 7 {[7={ [Output frequency])
Press the EASY key.
auy A L4 (automatic function setting) at the head of the basic parameters
H available in quick mode is displayed.
o Press the ENTER key to display the parameter setting (Default
setting: ).
5 Press the A key to change the parameter to 5 (Frequency setting
and operation on operation panel).
CoALY Press the ENTER key to save the changed parameter. A/ 4 and the
<AL
- parameter are displayed alternately.

*Pressing the MODE key returns the display to standard monitor mode (displaying operation frequency).
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m Example of operation panel control

Key operated LED display Operation
o The running frequency is displayed. (When standard monitor display
selection & 7 {J={I [Output frequency])
@ @ son Set the operation frequency.

Press the ENTER key to save the operation frequency. £ and the

frequency are displayed alternately.

®®

Pressing the RUN key causes the motor to accelerate to the set

decelerate to a stop.

00=50.0 ) . -
frequency in the specified acceleration time.
5=0 Pressing the A key or the 3/ key will change the operation frequency
H even during operation.
AR A Pressing the STOP key reduces the frequency and causes the motor to
5 Ll = e

m Selecting a stop mode with the operation panel

In addition to deceleration stop by pressing key (in the specified deceleration time), the operating panel has

the following two stop modes.

Stop mode

Action

Operation, setting, etc.

Coast stop

In this mode, power
supply from the
inverter to the motor
is shut off
instantaneously,
which causes the
motor to coast stop.

This stop mode is enabled only in modes where the operation panel
can be used for operation.

To enable the coast stop mode, set the parameter F 72 (= {.

= For more details, refer to Section 6.36.6.

*Default setting:F 72 {={I (Deceleration stop)

Emergency stop
(from the
operation panel in
modes other than
the panel
operation mode)

A stop mode can be

selected from among:

« Coast stop

« Deceleration stop

« Emergency DC
braking

« Deceleration stop

Note: Default
setting:F 50 3=0
(Coast stop)

In modes other than the operation panel operation mode, you can
stop the motor (emergency stop) by entering a command from the
operation panel. (To quickly stop the motor in the operation panel
operation mode, set the parameter £ 72 { to this mode.)
Pressing the STOP key on the panel twice enables emergency
stop.
(1) Press the STOP key.

I F F” starts blinking.
(2) Press the STOP key again.
~ & 3 (Emergency stop)={ to 7, the motor makes an emergency
stop (or trips) according to the setting. “£ " will be displayed and a
failure detection signal generated (FL activated). Select the output
terminal function {34 ( {3 5) to deactivate FL.
To clear “E [ F F,” press any key other than the STOP key while
“E [ F F” is being displayed.
= For more details, refer to Section 6.33.3.
*Default setting:F & [ 3= (Coast stop)

- Warning - .
The emergency stop function is designed to forcefully stop theé
motor by pressing the Stop key on the operation panel in i
modes other than the operation panel control mode.

The emergency stop function cannot be disabled by any
setting. Every emergency stop is memorized as a trip in the
trip history record.
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4. SearchW%eters

There are two types of setting mode quick mode and standard setting mode.

[ Quick mode ]

: EASY key: ON
Eight frequently used basic parameters are just displayed

(Factory default position).

Quick mode (EASY)
Title Function
AU Automatic function setting
- V/f control mode selection
M Maximum frequency
rr Acceleration time 1
dErC Deceleration time 1
LHr Motor electronic thermal protection level 1
n FM terminal meter adjustment
PCEL Registered parameter display selection

Parameters you selected can be displayed by changing

the parameter. (Up to 32 parameters)

[ Standard setting mode]

—[ Basic parameters ]

—[ Extended parameters ]

: EASY key: OFF
Both basic and extended all parameters are displayed.

: This parameter is a basic parameter for the

operation of the inverter.
= For details of basic parameters, refer to Section 5.

= For parameter settings, refer to Section 11.

:The parameters for detailed and special

setting.
= For details of extended parameters, refer to Section 6.
= For parameter settings, refer to Section 11.

For reasons of safety, the following parameters have been set up so that they cannot be reprogrammed while the

inverter is running.

[Basic parameters]
Ul (Automatic acceleration/deceleration)
uc (Automatic torque boost)

RUH (Automatic function setting)

£ 04  (Command mode selection)

FI0d  (Frequency setting mode selection 1)

FE (V/f control mode selection)

uil (Base frequency 1)

iy (Base frequency voltage 1)

FH (Maximum frequency)

[ (Auto-restart control selection)

Ul (Regenerative power ride-through control)

Ph (Dynamic braking selection)

Fhr (Dynamic braking resistance)

FLLF  (Allowable continuous braking resistance)

EHFP (Factory default setting)

= To write-protect extended parameters during operation, refer to Section 11.
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4.1 How to set parameters

This section explains how to set parameters, while showing how parameters are organized in each setting monitor
mode.

4.1.1 Setting parameters in the selected quick mode

To place the inverter in this mode, press the key (the LED lights up), and then press the key.

Note that extended parameters are not displayed in the quick mode.

Quick mode (EASY)

Title Function
AuUH Automatic function setting
- VIf control mode selection
EH Maximum frequency
Arr Acceleration time 1
dEC Deceleration time 1
LH- Motor electronic thermal protection level 1
Standard monitor mode - -
, n FM terminal meter adjustment
; PCEL Registered parameter display selection

for)

=

z

o

o g

e}

@ 'nl g

o} o o

g 8

O QO

a 3

kel 3 4 i @

QO * g

E (HER_toPE ||

o] =

& | a

Q

@

=]

7]

h=A

2 * Parameter title and the setting

e value are displayed alternately.

'- Enter key @@:Select key @:Mode key

Used to set values Used to select Used to select mode
and return to item and operation level

previous menu
m How to set basic parameters
(1) Selects parameter to be changed. (Press \he@ or @ key.)
(2) Reads the programmed parameter setting. (Press 1he@ key.)
(3) Change the parameter value. (Press \he@or @ key.)

(4) Press this key to save the change. (Press the@key.)

m Adjustment range and display of parameters

H {: An attempt has been made to assign a value that is higher than the programmable range. Or, as a result of
changing other parameters, the programmed value of the parameter that is now selected exceeds the upper
limit.

L {l: An attempt has been made to assign a value that is lower than the programmable range. Or, as a result of

changing other parameters, the programmed value of the parameter that is now selected exceeds the lower
limit.
If the above alarm is flashing on and off, no setting can be done of values that are equal to or greater than H { or equal

to or lower than . 7.
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4.1.2 Setting parameters in the standard setting mode

Press the key to place the inverter in this mode.

m How to set basic parameters
1) Selects parameter to be changed.
(Press the @or@ key.)
2) Reads the programmed parameter setting.

7N\
Press the (ENT )key.)

GQ @ (3)  Change the parameter value.
Standard monitor mode = (Press the@ or@ key.)
I h :

F,i U H 4) Press this key to save the change. (Press the@ key.)

50
Q-

o+ OH
@ ®
uSa
pta]
&
Buyas Jeyoweled oiseg

paAe|dsip ale Jsjaweled piepuels Jo spuly 05

Jeyeweled papusixgy

R—

* Parameter title and the
1 Enter key @@ Select key 1 Mode key setting value are displayed

Used to set values Used to select Used to select mode alternately.
and return to item and operation level
previous menu

= How to set extended parameters

Each extended parameter is composed of an “F” and three figures that follow the f, so first select and read out the
heading of the parameter you want “F { - =" ~“F § - - " (“F { - -":Parameter bearing a number between 100 and
199, “F § - - ":Parameter bearing a number between 900 and 999

)
(1) Select the title of the parameter you want to change. (Press the@ or @ key.)
(2) Press the Enter key to activate the selected parameter. (Press the key.)
(3) Selects parameter to be changed. (Press the@ or @ key.)
(4) Reads the programmed parameter setting. (Press the@ key.)
(5) Change the parameter value. (Press the @m key.)
(6) Press this key to save the change. (Press the@key.)
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m Adjustment range and display of parameters
H {: An attempt has been made to assign a value that is higher than the programmable range. Or, as a result of
changing other parameters, the programmed value of the parameter that is now selected exceeds the upper
limit.

L]

An attempt has been made to assign a value that is lower than the programmable range. Or, as a result of
changing other parameters, the programmed value of the parameter that is now selected exceeds the lower
limit.

~

If the above alarm is flashing on and off, no setting can be done of values that are equal to or greater than H { or equal
to or lower than {. J.

4.2 Functions useful in searching for a parameter or changing a parameter setting

This section explains functions useful in searching for a parameter or changing a parameter setting. To use these
functions, a parameter needs to be selected or set in advance.

[ Changed parameter search function ]

Automatically searches for only those parameters that are programmed with values
different from the standard default setting. To use this function, select the [ - &
parameter.

= For more details, refer to Section 5.21.

[ Parameter change history function ]

Automatically searches for the last five parameters that have been set to values different
from their standard default values. To use this function, select the 5 ./ 5 parameter.
= For more details, refer to Section 5.1.

[ Function of resetting all parameters to their default settings ]

Use the £ 4 M parameter to reset all parameters back to their default settings.
= For more details, refer to Section 5.20.
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5. Basic pM

This parameter is a basic parameter for the operation of the inverter.
= Refer to Section 11, Table of parameters.

5.1 History function
: History function

e e

s N
/ « Function

Automatically searches for 5 latest parameters that are programmed with values different from :
the standard default setting and displays them in the A 1/ H. Parameter setting can also be :
changed within this group A L/ H. '
1
1
1

-

This function comes in very handy when you adjust the inverter repeatedly using the same
parameter.

e ————

Note 1: If no history information is stored, this parameter is skipped and the next parameter A1/ {.
Note 2: HE A d and £ = o are added respectively to the first and last parameters in a history of changes.

[Setting methods]

Key operated LED display Operation
Displays the operation frequency (operation stopped).
o.0 (When standard monitor display selection £ 7 {[I={1
[Output frequency])

The first basic parameter “History function (5 L/ H)" is
displayed.

@ ACC The parameter that was set or changed last is displayed.

8.0 Press the ENTER key to display the set value.
@ @ b Press the A key and ¥ key to change set value.
Press the ENTER key to save the changed value. The
@ S.0eRCLC  |parameter name and the programmed value will flash on

and off alternately.

Use the same steps as those given above to display
@( @ ) e parameters that you want to search for or change setting

with the A key and ¥V key.

( ) HERS H E R o : First historic record
(End) £ ~d :Last historic record

Parameter display )
! Press the MODE key to return to the parameter setting
HU‘ nwdeﬁU;.
B After that you can press the MODE key to return to the
Fr-F status monitor mode or the standard monitor mode (display

\L .
o of operation frequency).
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5.2  Setting acceleration/deceleration time

: Automatic acceleration/deceleration
: Acceleration time 1
: Deceleration time 1

ll * Function

: 1) For acceleration time 1 A L [ programs the time that it takes for the inverter output frequency to go from
: OHz to maximum frequency F H.

| 2) Fordeceleration time 1 & £ L programs the time that it takes for the inverter output frequency to got from
'\ maximum frequency £ H to OHz.

[ —

5.2.1 Automatic acceleration/deceleration

This automatically adjusts acceleration and deceleration time in line with load size.

=1

* Adjusts the acceleration/deceleration time automatically within the range of 1/8 to 8 times as long as the time
set with the AL L or d E L, depending on the current rating of the inverter.

=2

* Automatically adjusts speed during acceleration only. During deceleration, speed is not adjusted
automatically but reduced at the rate set with JE L .

Output . Output -
frequency [Hz] When load is small frequency [Hz] When load is large

P
< >
0 0
< » < » Time[s] < > »| Time [s]
Acceleration Deceleration Acceleration Deceleration
i Acceleration/deceleration time _; decrease i Acceleration/deceleration time _, increase

[ set AL ! (automatic acceleration/deceleration) to { or 2.]

[Parameter setting]
Title Function Adjustment range Default setting
{J:Disabled (Manual setting)
{:Automatic setting
' :Automatic setting (during
acceleration only)

x
[aing

Automatic acceleration/deceleration o

* When automatically setting acceleration/deceleration time, always change the acceleration/deceleration time so that
it conforms with the load.
The acceleration/deceleration time changes constantly with load fluctuations.
For inverters that requires a fixed acceleration/deceleration time, use the manual settings (5L, 4 E1L).

* When using a braking resistor or braking unit, do not set the 51/ /= /. Or the regenerative braking resistor may be
overloaded.

* Use this parameter after actually connecting the motor.

* Setting acceleration/deceleration time (4L L, o £ L) in conformance with mean load allows optimum setting that
conforms to further changes in load.

* When the inverter is used with a load that fluctuates considerably, it may fail to adjust the acceleration or
deceleration time in time, and therefore may be tripped.
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5.2.2 Manually setting acceleration/deceleration time
Set acceleration time from 0 (Hz) operation frequency to maximum frequency F H and deceleration time as the time
when operation frequency goes from maximum frequency F H to 0 (Hz).

Output frequency [Hz] A
.
A =0 (Manual setting)
>
0
“—> 4—>| Time [s]
AT
[Parameter setting]
Title Function Adjustment range Default setting
N According to model
Inlia oo T
RCL Acceleration time 1 . {[Note]~& & [ [T sec. —. Refer to page K-46.
L According to model
iCr ot ~C T
dEL Deceleration time 1 . {[Note]~5 {1 [ [T sec. — Refer to page K-46.

Note: The minimum setting of acceleration and deceleration times have been set respectively at 0.1 sec. by default, but
they can be changed within a range of 0.01 sec. (setting range:0.01~600.0 sec.) by changing the setting of the
parameter £ 4 P (default setting).
= For details, refer to Section 5.20. 5

* If the programmed value is shorter than the optimum acceleration/deceleration time determined by load conditions,
overcurrent stall or overvoltage stall function may make the acceleration/deceleration time longer than the
programmed time. If an even shorter acceleration/deceleration time is programmed, there may be an overcurrent
trip or overvoltage trip for inverter protection.
= For details, refer to Section 13.1.

5.3 Increasing starting torque

!« Function

|

: Simultaneously switches inverter output V/f control and programs motor constants automatically
: (auto-tuning function 1) to improve torque generated by the motor. This parameter integrates the
| setting of special V/f control selection such as automatic torque boost or vector control.

: O Constant torque characteristics (default setting)

: O Automatic torque boost+auto-tuning 1

: O Sensorless vector control 1+auto-tuning 1

|

|

|

|

|

\

Note: Square reduction torque control, sensor vector control (optional), etc. can be selected using the V/f
control mode selection parameter F .

= For details, refer to Section 5.6.

[Parameter setting]
Title Function Adjustment range Default setting

{J: Disabled (Always [ is displayed.)

{: Automatic torque boost+auto-tuning 1 o

Z': Sensorless vector control 1+auto-tuning 1

Note: Parameter displays on the right always return to J after resetting. The previous setting is displayed on the
left.

ex [10]

Auc Automatic torque boost
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1) Increasing torque automatically according to the load

[ Set the automatic torque boost AL 2= { (automatic torque boost+auto-tuning 1)
Automatic torque boost 5 I/ &= ! detects load current in all speed ranges and automatically adjusts voltage output
from inverter. This gives steady torque for stable runs.

Note 1: The same characteristic can be obtained by setting the V/f control mode selection parameter 7 £ to &
(automatic torque boost) and £ 4 I (auto-tuning 1) to 2. = Refer to Section 6.22.

Note 2: Setting A1/~ to { automatically programs P to 2.

Note 3: If stable operation cannot be achieved with this setting, set the parameters /.. (base frequency), v/ i v
(base-frequency voltage), £ 47 5 (rated capacity of motor), 5 4 5 (rated current of motor) and F 4 7
(rated number of revolutions of motor) as specified on the motor nameplate, and then set ~ 4 {1 i to 4 and
AU to ! again.

2) When using vector control (increasing starting torque and high-precision operations)

| Set the automatic torque boost AL/ Z=2 (sensorless vector control 1+auto-tuning 1)|
Setting automatic torque boost A I/ &= (Sensorless vector control 1+auto-tuning 1) provides high starting torque
bringing out the maximum in motor characteristics from the low-speed range. This suppresses changes in motor
speed caused by fluctuations in load to provide high precision operation. This setting is most suitable for transfer and
lifting systems that are operated in speed control mode.

Note 1: The same characteristic can be obtained by setting the V/f control mode selection parameter £ to 3
(Sensorless vector control 1) and £ 4 I (Auto-tuning 1)to &. = Refer to Section 6.22.

Note 2: Setting A1/ 2 to & automatically programs P £ to 3.

Note 3: If stable operation cannot be achieved with this setting, set the parameters ., . (base frequency), s L v
(base-frequency voltage), £ 4 5 (rated capacity of motor), = 4 {1 & (rated current of motor) and F 5 7
(rated number of revolutions of motor) as specified on the motor nameplate, and then set - 4 1 7 to 4 and
AU to & again.

0% 00 0000000000000000000000000000000000000000000000000000000000000000rsscsscscscsssesssssscsscscscsnsocs,

If vector control cannot be programmed....

First read the precautions about vector control in 5.6, 9).

1) If the desired torque cannot be obtained = Refer to 6.22 selection 3.

2) If auto-tuning error “£ £ " appears = Refer to 13.1 and 6.22 selection 3.

L R R R Y R R N P TN

sesesecscces
cesecscccses

m Al 2 (automatic torque boost) and P £ (V/f control mode selection)
Automatic torque boost is the parameter for setting V/f control mode selection (7 & ) and auto-tuning 1 (F % )
together. That is why all parameters related to change automatically when A Lf 2 is changed.

Automatically programmed parameters
AucZ Pt FHO0
' ' Check the programmed
[ . v value of P £ (If AL ! is not
£l 1 Disabled (Al {l is displayed. - . -
o isabled (Always { is displayed.) ' changed, it becomes & (V/f
! ! constant).)
! ' E o
{ | Automatic torque boost+auto-tuning 1 £ | Automatic torque boost eexeczicc)tr:t)ed (i after
i : ' : Executed (7 aft
2 1 Sensorless vector control 1+auto-tuning 1 3 1 Sensorless vector control 1 c xetcu ed (& after
| ] execution)

3) Increasing torque manually (V/f constant control)
The VF-AS1 inverter is set to this control mode by factory default.
This is the setting of constant torque characteristics that are suited for such things as conveyors. It can also be used
to manually increase starting torque.

To return to V/f constant control after changing the 5 L/ &' setting:
Set the VIf control mode selection parameter P £ ={] (constant torque characteristic).

= Refer to Section 5.6.

Note:If you want to increase torque further, raise the setting value of manual torque boost v 5 .
How to set manual torque boost parameter . & = Refer to Section 5.7.
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5.4  Setting parameters by operating method
[ ALY |: Automatic function setting
22 N
| *Function :
: Automatically programs all parameters (parameters described below) related to the functions by 1
| selecting the inverter's operating method. :
: The major functions can be programmed simply. :
N\ !
[Parameter setting]
Title Function Adjustment range Default setting
I1:Disabled
{:Frequency setting by means of voltage
Auy Automatic function ':Frequency setting by means of current I
setting 3:Voltage/current switching from external terminal
“:Frequency setting on operation panel and operation by means of terminal
5 :Frequency setting and operation on operation panel
Automatlcally programmed functions and parameter set values
Default H .
setting D\sabled Frequency setting Frequency setting Voltage/current Frequency setting [Frequency setting
by means of by means of switching from on operation panel |and operation on
voltage current external terminal |and operation by |operation panel
means of terminal
B - ~ -
rnod t;_,oé'li:zrmlnal _ _ _ _ 7 :Terminal board {:Operation panel
cana |3 _ 5. . . ~:Operation H:Operation
Flidd |c:RR/S4 Z:RR/S4 VIl Z:RR/S4 panel panel
TT.
Fi08 iLr‘lbe:ltage - - !:Current input !:Current input - -
Fiia S.;J:e:sreset _ _ _ { I 4 :Frequency _ _
(S3) command 3 priority switching
HF‘H’E’d/ . [N m o [y - i Il nn
aFEnOdl oEnodl oEnodl dor gl oEnodl
Feon {eerLllna’I - |FZ20 Tterminal  |F 2 Tterminal F 20 Tterminal  |F 20 Tterminal  |F 20 Tterminal
it switching switching switching switching switching
switching
FeOoiTi% - 0% % - -
[T . _ ER R . 4:Operation 4:Operation
F2oq | v £ :RR/S4 R VIl panel panel

= Refer to Section 11 for input terminal functions.

Disabled (A 1/ 4=

&)

No change is made to the parameter setting.

Frequency setting by means of voltage: (A L/ 4

Y=
=

Operation is performed by applying a voltage for setting the RR/S4 terminal 1 frequency.
When sink logic is selected:
PWR-P24/PLC ON:

F-CC ON:

Forward run

R-CC ON: Reverse run

Standby (ON (short-circuited) by default)

Frequency setting by means of current (

yy=2)

This setting is used to set the frequency by applying a current of 4-20mA to the VI/Il terminal.

PWR-P24/PLC ON:

F-CC ON:
R-CC ON:

Forward run
Reverse run

Standby (ON (short-circuited) by default)

Voltage/current switching by means of an external terminal (7 L/ 4=3)

Switching between remote and local (different frequency commands) can be performed by turning on or off the S3 terminal. In

that case, apply a voltage via the RR/S4 terminal and a current via the VI/Il terminal.

S3-CC OFF: The frequency is set according to the voltage applied to the RR/S4 terminal.
S3-CC ON: The frequency is set according to the current applied to the VI/II terminal.

In sink logic mode: PWR-P24/PLC ON: Standby (ON (short-circuited) by default), F-CC ON: Forward run, R-CC ON: Reverse

run.
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| Frequency setting with operation panel and operation with terminal board (4 L/ H="4)

This setting is used to set the frequency using the operation panel and to perform operation control using the terminal board.

Use the @ and @ keys to set the frequency.

In sink logic mode: PWR-P24/PLC ON: Standby (ON (short-circuited) by default),
F-CC ON: Forward run, R-CC ON: Reverse run.

| Frequency setting and operation with operation panel (5 1/ 5=5)

This setting is used to set the frequency and to perform operation control, using the operation panel.
Use the é\) and @ keys to set the frequency.

Use the and keys to perform operation control.

5.5 Selection of operation mode

: Command mode selection
: Frequency setting mode selection 1

1
* Function |
These parameters are to program which command to the inverter (from operation panel, terminal board, remote :
input device or options) will be given priority in running/stopping the operation and in frequency setting (speed). |

)

<Command mode selection>
Parameter setting]
Title Function Adjustment range Default setting

I :Terminal input enabled

{:Operation panel input enabled (including LED/LCD option
Command mode input)

selection Z':2-wire RS485 communication input

3 :4-wire RS485 communication input

4:Communication option input

3

™

c3

o
[

[Programmed value]

a: [ Terminal board operation ] ON and OFF of an external signal Runs and stops operation.

! ( Operation panel operation } Press the and keys on the operation panel to Run and

stop a run. (including LED/LCD option input)

E: [ 2-wire RS485 communication operation ] Run and stop commands are entered from the
2-wire RS485 communications device.
(Communication No.: FA00)

3: { 4-wire RS485 communication operation J Run and stop commands are entered from the 4-wire
RS485 communications device.
(Communication No.: FA04)

Y. ( Communication option input enabled J Signals from an optional communication device are used

to start and stop operation.

= For details, refer to Instruction Manual (E6581281,
E6581343, E6581288) specified in Section 6.42.

* There are two types of function: the function that conforms to commands selected by /7 4, and the

function that conforms only to commands from the terminal board.
= Refer to the table of input terminal function selection in Section 7.2.
* When priority is given to commands from a linked computer or terminal board, they have priority over the

setting of £ /100 .
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<Frequency setting mode selection>
[Parameter setting]
Title Function Adjustment range Default setting

{:VI/Il (voltage/current input)

Z:RR/S4 (potentiometer/voltage input)
7:RX (voltage input)

“:Operation panel input enabled (including

LED/LCD option input)

5 :2-wire RS485 communication input
Frequency setting mode 5 :4-wire RS485 communication input
selection 1 7:Communication option input
& :Optional Al1 (differential current input)
5:Optional Al2 (voltage/current input)

{ {1:Up/Down frequency

{ {:Optional RP pulse input
{ £':Optional high-speed pulse input
{3:-[Note 1]

[Programmed value]

Speed setting commands are entered by external signals (0~10Vdc or
4(0)~20mAdc).

Speed setting commands are entered by external signals (RR/S4
terminal:0~10Vdc).

3: RX input Speed setting commands are entered by external signals (RX terminal:0~£10Vdc

(#5Vdc)).

=x

Operation panel input ] Press the @ and @ keys on the operation panel to set the
frequency.
(including LED/LCD option input)

w

2-wire RS485 communication operation ] Speed commands are entered from the 2-wire
RS485 communications device.
(Communication No.:FA01)

=)

4-wire RS485 communication operation ] Speed commands are entered from the 4-wire RS485
communications device.
(Communication No.:FA05)

-
—

Communication option input enabled ] Speed commands are entered from an optional

communication device.

= For details, refer to Instruction Manual (E6581281,
E6581343, E6581288) specified in Section 6.42.

Speed setting commands are entered by external signals (Al1 terminal (option):
0~+10Vdc (£5Vdc)).

o

Speed setting commands are entered by external signals (Al2 terminal: 0~10Vdc
or 4(0)~20mAdc) (optional).

Up/Down frequency Speed commands are entered by means of Up/Down frequency signals
from the terminal board. — Refer to Section 7.2.

3

i RP pulse input Speed commands are entered by means of RP pulses (optional).
ie2: [ High-speed pulse input ] Speed commands are entered by means of high-speed pulses
(optional).

Note 1: For options (unsupported)
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*The functions assigned to the following control input terminals (contact input: = Refer to Section 7.2) are always
activated regardless of the settings of the command mode selection [ /1 o and frequency setting mode selection 1
nod.
« Reset terminal (default setting: RES, valid only for tripping)
« Power removal terminal (assigned to PWR by default)
« Emergency stop terminal

*To make changes in the command mode selection £ /7 i o and the frequency setting mode selection 1 F /7 i o first
stop the inverter temporarily.

No change can be made to them if the inverter is in operation.

m Preset speed operation
£ 110 d: Set this parameter at [ (terminal board).
F 10 3 Any setting is valid.

1) Setting the run, stop and operation frequencies with the operation panel

Title Function Example of setting Run/stop |:Press the and keys
. ! (Operation
fhod Command mode selection panel input) on the operation panel
cnog Frequency setting mode Y (Operation *To switch between forward run and reverse run,
H selection 1 panel input) use the forward/reverse run selection F .
Speed command [:Press the @ and @
keys on the operation
panel to set the frequency.
Motor . To save the frequency, pres
Power ——%_——0 RIL1 U @ the ENTER key. Then, F [
supply ;’({/ QS g and the set frequency are
displayed alternately for a
i while.
Inverter ’
R
PWR Shorted by a shorting bar when
P24/PLC shipped from the factory.
-|__( CCA RX VI/il RRIStPP
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2) Setting the run and stop frequencies (forward run, reverse run and coast
stop) by means of external signals and setting the operation frequency
with the operation panel

Title Function Example of setting IMP_]: ON/OFF of terminals F-CC/R-CC
rnod Command mode selection | & (Terminal (Standby: connection of terminals
input) S3 and CC)
[N 1) i
Fhbd Frequency setting mode 4 (Operation Speed command |: Set the frequency, using
selection 1 panel input)
the keys on
the operation panel.
"% The inverter is factory-
Motor configured so that, if F and
Power — X% gt; %; Rare tumed on atthe
I 9 K same time, _the inverter will
SUPPYY —x”_— s w3 stop operation. If
Fd ON:Forward run, necessary, the direction of
OFF:Deceleration stop rotation can be reversed
ON:Reverse run, by changing parameter
Inverter Re™ OFF:Deceleration stop sgmng&g 9P
ON:Standby, i
S3 ¢— OFF-Coast stop = Refer to Section 6.2.1.
cod (Set thne parameters *To save the frequency,
PR FiiltofandF {7 press the ENTER key.
@ :l 105 to assign the standby Then, F I and the set
P24/PLC signal |n_put function to the frequency are
L [ CGA Rx Vil P S3 terminal.) displayed alternately
= for a while.

3) Setting the run and stop frequencies (forward run, reverse run and
deceleration stop) with the operation panel and setting the operation
frequency by means of external signals

Title Function Example of setting Run/siop | Press the and keys on
Command mode ; .
Lhbd selection { (Operation panel input) the operation panel
{(VI/Il (voltage/current *To switch between forward run and reverse run,
) input) ) use the forward/reverse run selection F 1.
Frgg |Freauencyseting | 5 poics (potentiometer/ | [Speed command]: External signal input
mode selection 1 voltage input) ) (1) VIl terminal: 0~+10Vde
3 (RX (voltage input) ) (0~+5Vdc) or

4(0)~20mAdc
(2) RR/S4 terminal: Potentiometer
0~+10Vdc (0~+5Vdc)
(3) RX terminal: 0~+10Vdc (0~+5Vdc)

Motor * Other speed setting
U @
P°W‘Tr :xx ge— . vz & 5 : 2-wire RS485 input
supply —X_——0 13 w3 @ & 4-wire RS485 input enabled
7 Communication option input
enabled *
F A Optional Al1 (differential current
Inverter R input) *
5 Optional Al2 (voltage/current
PWR Shorted by a shorting bar when input) *
P24/PLC :lshipped from the factory. { & Up/Down frequency
{ {: RP pulse input *
CCA RX_VI/II RRS4 PP { 2': High-speed pulse input *

{3:-

Ty (3) 0~£10Vdc
- * Commands marked with * are

(0~£5Vdc)

! »® ?(;:jg\\//;; optional. Refer to Instruction Manual
or 4(0)-20mA of options described in Section 10.

A 4

(2) External potentiometer
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4) Setting the run, stop and operation frequencies (forward run, reverse run
and coast stop) by means of external signals (default setting)

Title Function Example of setting Run/stop | ON/OFF of terminals F-CC/R-CC
inal i [Speed command]; ignal i
rnnd Command mode 03:(Terminal input) Speed command External signal input
selection (1) VI/II terminal: 0~+10Vdc
{(VI/Il (voltage/current input) ) (0~+5Vdc) or
]
Fhod Frequency setting | © (Fifesriiometer/volta e 4(0)~20mAde
e mode selection 1 ir?put) ) 9 (2) RR/S4 terminal: Potentiometer
3 (RX (voltage input) ) 0~+10vdc (0~+5vdc)

(3) RX terminal: 0~+10Vdc (0~+5Vdc)

"% The inverter is factory-

Motor
Power —X_——— RIL1 urTt g configured so that, if F and
0 s/L.2 VIT2 G R are turned on at the
supply —X P N H .
0 TIL3 w3 same time, the inverter will
Fd— ON:Forward run, stop operation. |f X
OFF:Deceleration stop necessary, the direction of
Re— ON:Reverse run, rotation can be reversed
Inverter OFF:Deceleration stop by changing parameter
s3d— 8§|;S-tczindlzy’« settings. ]
»~oast stop P = Refer to Section 6.2.1.
(Set the parameters £ [ { [
CCq toffandF { {Tto5 to
. PWR assign the standby signal X
input function to the S3 * Other speed setting
P24/PLC torminal o :
CCA RX VIl RRIS4 PP erminal.) 5 2-wire RS485 input
= 0 N £ 4-wire RS485 input enabled
30 ?6‘1150\\//:0) 7: Communication option input enabled *
~£5Vdc X : . N
* B (1) 0~+10Vde a: thlorlal Al1 (Differential current
- (0~+5Vdc) input)
A 4 or 4(0)~20mAdc : Optional Al2 (voltage/current input) *

Up/Down frequency
RP pulse input *
High-speed pulse input *

(2) External potentiometer

WS

(3.
13-

* Commands marked with * are
optional. Refer to Instruction Manual
of options described in Section 10.
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5.6  Selecting control mode

: VIf control mode selection

* Function
With “VF-AS1,” the V/f controls shown below can be selected.
Constant torque characteristics
Voltage decrease curve
Automatic torque boost (*1)
Sensorless vector control 1 (*1)
Sensorless vector control 2
VI/f 5-point setting
PM control (*2)
PG feedback control (*3)
: PG feedback vector control (*3)
(*1) “Automatic control” parameter automatically sets this parameter and auto-tuning 1 at a time.
('2) Use a dedicated motor with permanent magnets.
('3) A PG feedback device (optional) is needed for this control.

N Rh®N2Q
o 2

[Parameter setting]
Title Function Adjustment range Default setting

Constant torque characteristics
Voltage decrease curve
Automatic torque boost

: Sensorless vector control 1

: Sensorless vector control 2

: VIf 5-point setting

: PM control

: PG feedback control

: PG feedback vector control

/\ Caution

« When operating the inverter with & = setto &', 3, %, 7 or &, be sure to set the motor constant
parameter correctly. Failure to do this may cause the inverter not to control the motor properly,
Mandatory and thus cause the motor not to deliver the desired performance. For more information, see the

explanation of each F £ setting in the following sections.

[

PE V/f control mode selection

WM E by G

1) Constant torque characteristics (Normal way of use)

| Setting of V/f control mode selection P £ =8 (Constant torque characteristics)|
This is applied to loads with equipment like conveyors and cranes that require the same torque at low speeds as at
rated speeds.

Base frequency voltage 1

7

abejjon Indino

5 1]
V1% 0

> Output frequency [Hz]

Base frequency

* To increase the torque further, increase the setting value of the manual torque boost parameter v .
= For more details, refer to Section 5.7.
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2) Decreasing output voltage
| Setting of V/f control mode selection P £ = ! (Voltage decrease curve
This is appropriate for load characteristics of such things as fans, pumps and blowers in which the torque in relation

to load rotation speed is proportional to its square.

A
Base frequency voltage 1
Ul‘. L
o
C
g
=%
<
S
5
8 {
V%] > Output frequency [Hz]

0
Base frequency

3) Increasing starting torque
| Setting of V/f control mode selection P £ =2 (Automatic torque boost)l
Detects load current in all speed ranges and automatically adjusts voltage output (torque boost) from inverter.

This gives steady torque for stable runs.

Base frequency voltage 1

[l
Lo

abejjon Indinp

V%]

m :The torque

boost rate is
adjusted
automatically.

> Output frequency [Hz]

Base frequency

Note: This control system can oscillate and destabilize runs depending on the load. If that should happen, set V/f
control mode selection P & to [ (Constant torque characteristics) and increase torque manually.

*Motor constant must be set.
The motor constant can be set in any of the following two ways:

1) Automatic setting
Enter the following information that is indicated on the motor nameplate, and then execute the auto-tuning 1

command (Set £ 4 i to 4, and then reset F 51 to £.).
<Information indicated on motor nameplate>
w i (Base frequency), u L s (Base frequency voltage), F 4 {1 5 (Motor rated capacity), F 4 & (Motor rated
current), & 4 I 7(Motor rated rotational speed)
= Refer to 6.22 selection 2.
2) Manual setting
Set each motor constant manually.
= Refer to 6.22 selection 3.
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4) Vector control-increasing starting torque and achieving high-precision
operation.

| Setting of V/f control mode selection P£ =3, Y (Sensorless vector control 1, 2)]
Using sensorless vector control with a Toshiba standard motor will provide the highest torque at the lowest speed
ranges. The effects obtained through the use of sensorless vector control are described below.

(1) Provides large starting torque.

(2) Effective when stable operation is required to move smoothly up from the lowest speeds.

(3) Effective in elimination of load fluctuations caused by motor slippage.

(4) Effective in producing high motor torque at low speed.

Set P £ to 7 (sensorless vector control 1) to operate multiple motors of the same type in parallel or to operate a
motor with a two or more notches lower rating.

To perform torque control, set 7 £ to 4 (sensorless vector control 2), which is designed to perform operation control
with higher accuracy. In that case, however, the inverter should be used only for operating a single motor with an
equal or one notch lower rating.

*Motor constant must be set.

The motor constant can be set in any of the following two ways:

1) Automatic setting
Enter the following information that is indicated on the motor nameplate, and then execute the auto-tuning 1
command (Set F 4 {J to 4, and then reset F 41 [ to 2.).
<Information indicated on motor nameplate>
L (Base frequency), u L s (Base frequency voltage), £ 4 7 5 (Motor rated capacity), £ 435 (Motor rated
current), ~ 4 {7 7(Motor rated rotational speed)
= Refer to 6.22 selection 2.

2) Manual setting
Set each motor constant manually.
= Refer to 6.22 selection 3.

5) Setting of V/f characteristic arbitrarily
| Setting of VIf control mode selection P £ =5 (V/f 5-point setting) |

In this mode, the base frequency and the base frequency voltage for the V/f control need to be set to operate the
motor while switching a maximum of 5 different V/f characteristics.

[Parameter setting]

Title Function Adjustment range Default setting
F 80 V/f 5-point setting VF1 frequency O.0~FH Hz 0.0
Fig9 VI/f 5-point setting VF1 voltage a0~100% * a4
Fig52 V/f 5-point setting VF2 frequency O0~FH Hz o0
Fi53 V/f 5-point setting VF2 voltage G0~100% * 0.0
F (94 VI/f 5-point setting VF3 frequency O.0~F H Hz a0
F i85 V/f 5-point setting VF3 voltage G0~100 % * 0.0
F i85 V/f 5-point setting VF4 frequency 0.0~F H Hz 0.0
F g1 VI/f 5-point setting VF4 voltage a0~100% * o0
F 58 VI/f 5-point setting VF5 frequency O.0~F H Hz a4
F i85 VI/f 5-point setting VF5 voltage a0~100% * a0

*100% adjustment value (200V class: 200V, 400V class: 400V)
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Base frequency VIf 5-point settin
voltage 1 | wi u / P 9

A
VF5
(o)
c VF4,
€ VES
:
5
g VF2
® [F :93\(/ »
/(%
M - .
_ ”~ Output frequency [Hz]
 [Fi50 [F79 F 154 F (38 F 788 [wi |

Base frequency 1

Note 1: Restrict the amount of torque to boost (s 1) to 3% or so. Boosting the torque too much may impair the
linearity between points.

Note 2: If the V/f 5-point is set within the diagonally shaded area in the figure below, the V/f 5-point is placed
automatically on the boundary line (heavy line in the figure).

Voltage A
100%
: Area in which the
V/f 5-point cannot
be set
0 >

wi % 04413 wi Frequency

6) Operating a permanent magnet motor
| Setting of VIf control mode selection P £ =5 (PM control) |

Permanent magnet motors (PM motors) that are light, small in size and highly efficient, as compared to induction
motors, can be operated in sensorless operation mode. Note that this feature can be used only for specific motors.

For more information, contact your supplier.

7) Operating the motor at periodic speeds by means of a motor speed
sensor

[ Setting for V/f control mode selection P £ =7 (PG feedback contro) |

Set P to 3 to operate the motor at periodic speeds.

A PG feedback device (optional) is needed. In addition, a motor with a speed sensor (encoder) should be used.

Use this setting when operating a motor two or more ranks lower in capacity than the inverter at periodic speeds.
Note that the accuracy obtained by F £ =7 is lower than that obtained by setting 7 £ to 5. Also, /' £ should be set to
& to perform torque control. 7 £ cannot be setto 7 in such a case.

Output torque decreases considerably in regenerative low speed operation (motor slip frequency or less). Set 7 £ to
& if regenerative low speed torque is necessary.

*Motor constant must be set.

The motor constant can be set in any of the following two ways:

1) Automatic setting
Enter the following information that is indicated on the motor nameplate, and then execute the auto-tuning 1
command (Set 5 45 {J to 4, and then reset F 47 to 2.).
<Information indicated on motor nameplate>
i (Base frequency), u i u (Base frequency voltage), = % {1 5 (Motor rated capacity), F % & (Motor rated
current), 4 7(Motor rated rotational speed) = Refer to 6.22 selection 2.

2) Manual setting
Set each motor constant manually. = Refer to 6.22 selection 3.
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8) Performing speed control/torque control with high accuracy using the
motor speed sensor

| Setting for VIf control mode selection P £ =8 (PG feedback vector control) |

The torque produced by the motor is controlled by means of specified torque command signals. The rotational speed
of the motor depends on the relation between the load torque and the torque produced by the motor.

A PG feedback device (optional) is needed. In addition, a motor with a speed sensor (encoder) should be used.

Set P £ to 5 (PG feedback vector control) to perform speed/torque control with high accuracy.

*Motor constant must be set.
The motor constant can be set in any of the following two ways:
1) Automatic setting
Enter the following information that is indicated on the motor nameplate, and then execute the auto-tuning 1
command (Set F 5[ to 4, and then reset F 5 I to 2.).
<Information indicated on motor nameplate>
w1 (Base frequency), u L v (Base frequency voltage), F 45 5 (Motor rated capacity), £ 4 & (Motor rated
current), & 4 {7 7(Motor rated rotational speed)
= Refer to 6.22 selection 2.
2) Manual setting
Set each motor constant manually.
= Refer to 6.22 selection 3.

9) Precautions on vector control

1) When operating a motor in automatic torque boost mode or vector control mode (F = =72, 3, 4, 7 or ), enter
each motor constant indicated on the nameplate (. (base frequency), u L. s (base-frequency voltage), F 5 5
(rated capacity of motor), F 4 5 (rated current of motor) and F 4 [ 7 (rated number of revolutions of motor) ),
read the precautions on auto-tuning 1 on section 6.22 (1), and then set F 4 i to £ (auto-tuning). If the cable
length is in excess of 30m, be sure to perform the auto-tuning (+ 4 i [ =Z') mentioned above, even when using a
standard motor recommended by Toshiba.

2) The sensorless vector control exerts its characteristics effectively in frequency areas below the base frequency
(L ). The same characteristics will not be obtained in areas above the base frequency.

3) When setting 7 £ to 4 or &, use the inverter along with a general-purpose motor with an equal or one notch lower
rating.

4) Use a motor that has 2 to 16P.

5) Always operate the motor in single operation (one inverter to one motor). (Except for; ' - =3) Sensorless vector
control cannot be used when one inverter is operated with more than one motor.

6) The torque produced by the motor decreases more or less around the rated frequency because of a voltage drop
cause motor-generated torque in the vicinity of rated frequency to be somewhat lower.

7) Connecting a reactor or surge voltage suppression filter between the inverter and the motor may reduce motor-
generated torque. Setting auto-tuning 1 may also cause a trip (£ £ =, £ £~ {~3)rendering sensorless vector
control unusable. In the event of a trip, perform auto-tuning with the inverter connected directly to the motor, or
enter the motor constant calculated from the motor test results.

8) Connect speed sensor for vector control with sensor to the motor. Connecting via gear, etc. causes motor's
oscillating or inverter's trip by lack of rigidity.
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5.7 Manual torque boost-increasing torque boost at low speeds

: Manual torque boost 1

[eFuncion T
: If torque is inadequate at low speeds, increase torque by raising the torque boost rate with this parameter. :

Base frequency voltage 1

abeyjjon Jndino

- !
0 Base frequency

> Output frequency [Hz]

[Parameter setting]
Title Function Adjustment range Default setting

wb Manual torque boost 1 2.0~30.0% According to model = Refer to page K-46.
*This parameter is valid when P £ ={J (Constant torque characteristics), { (square reduction torque), 5 (V/f 5-point setting).
Note:  The optimum value is programmed for each inverter capacity. Be careful not to increase the torque boost rate
too much because it could cause an overcurrent trip at startup. If you are going to change the set values, keep
them within +2% of the standard default values.

5.8 Base frequency

: Base frequency 1

ul u |: Base frequency voltage 1

|
| *Function

: Sets the base frequency and the base frequency voltage in conformance with load specifications or the motor's
|

I

rated freauencv.

Note This is an important parameter that determines the constant torque control area.

A
Base frequency voltage 1
@]
(=4
<1
S
<
S
5
«Q
U]
[\l 0 > Output frequency [Hz]
Base frequency
[Parameter setting]
Title Function Adjustment range Default setting
, Base ScA_chnn Inverter with a model number ending with  -WN1, HN: 5 [
L c50~5000 Hz
-WP1: 500

frequency 1

200V models: & 30

, frequenc 200V class: 55~3 30 V | 400V models:

i a Y| 400V class: 50~550 V Inverter with a model number ending with -WN1, HN: 4 5

voltage 1 lunn

-WP1: X1

Note: The output frequency is limited to a frequency 10.5 times as high as the base frequency (L ). Even if the
maximum frequency (F H) or the upper limit frequency (1! 1 ) is set above this frequency, this limitation is
imposed on the output frequency.

Base
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5.9 Maximum frequency
m Maximum frequency
* Function

P
1
: 1) Programs the range of frequencies output by the inverter (maximum output values).
: 2) This frequency is used as the reference for acceleration/deceleration time.

Output frequency [Hz]

801 A In case of FAI80Hz | « This function determines the
- maximum value in line with the
_ ratings of the motor and load.
60Hz In case of [F H}=60Hz * Maximum frequency cannot be
adjusted during operation. To
adjust, first stop the inverter.
A
»
0 100% Frequency setting signal [%]

*If F H is increased, adjust the upper limit frequency /! as necessary.

[Parameter setting]

Title Function Adjustment range Default setting
FH Maximum frequency 340 0.0 H 0.0

Note: The output frequency is limited to a frequency 10.5 times as hlgh as the base frequency (u L ). Even if the
maximum frequency (F H) or the upper limit frequency (L1 ) is set above this frequency, this limitation is

imposed on the output frequency.

5.10 Upper limit and lower limit frequencies

IR : Upper limit frequency
: Lower limit frequency
e -
* Function

1 |
1 |
: Programs the lower limit frequency that determines the lower limit of the output frequency and the upper limit :
: frequency that determines the upper limit of that frequency. :

| S g g MM g L g g g S g S g g g g 7/
Output frequency [Hz] Upper limit Output frequency [Hz] Lower limi
frequency frequency
A 1
A
Ll
> - : >
0 Frequency 100% 0 Frequency 100%
setting signal setting signal
* Frequencies that go higher * The output frequency cannot
than £/, will not be output. be set atless than ! ! .
[Parameter setting]
Title Function Adjustment range Default setting
Inverter with a model number ending with
UL Upper limit frequency O.0~F H Hz -WN1, HN: 5 0.0
-WP1: 500
LL Lower limit frequency O.0~U1L Hz a4
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5.11 Setting frequency command characteristics

[F28 M F283 | [R {F2 ]: Vi point setting
[F2 {0 MF2 {2 | [RuF 2 |:RRIS4 point setting
[F2 {6 M F2 {9 |: RX point setting

[F222 HF225|:
|[F2egaHFe23t]:
[F2IY HMF23T]:
[FB { ! M FA {4 ]:Point1, 2 setting/ frequency

= For details, refer to Section 7.3.

It sets up, when using the optional circuit board.

| * Function '
: These parameters adjust the output frequency according to the externally applied analog signal (0~10Vdc :
: voltage, 4(0)~20mAdc current) and the entered command for setting an external contact frequency. |

|

5.12 Preset speed operation (speeds in 15 steps)

[ 5~ { M 5 7 |:Preset speed operation frequencies 1~7
[F28 7 M F29Y4 |: Preset speed operation frequencies 8~15
[FS5680 M F575 |: Preset speed operation frequencies 1~15 operation mode

- \
|

| Function :
: A maximum of 15 speed steps can be selected just by switching an external contact signal. Preset speed :
: frequencies can be programmed anywhere from the lower limit frequency . L to the upper limit frequency /1 . :
N e _
[Setting methods]

1)Run/stop

Run and stop control is experienced by the operation panel (Default setting).

Title Function Adjustment range Example of setting

: Terminal input enabled

: Operation panel input enabled (including

Command mode LED/LCD option input)

selection &2 2-wire RS485 communication input

3 4-wire RS485 communication input

~': Communication option input

Note 1: If speed commands (analog signal or digital input) are switched in line with preset speed operations, select the
terminal board using the frequency setting mode selection 1 F /7 4.
= Refer to 3) or Section 5.5.

R e |

[

2)Preset speed frequency setting
Set the speed (frequency) of the number of steps necessary.

Setting from speed 1 to speed 7

Title Function Adjustment range Default setting
. - Preset speed operation T .
Sl' I"'Sl' ‘ N Ll T (AN}
frequencies 1~7
Setting from speed 8 to speed 15
Title Function Adjustment range Default setting
FOR1~E29Y Preset s;l)eed operation e oo
frequencies 8~15
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Example of preset speed contact input signal
O: ON —: OFF (Speed commands other than preset speed commands are valid when all are OFF)

. Preset speed
ce ferminal 1]2]3]als5]6]7]s ] 9 [10[1[12][13][14]15
— 151 S1-CC o]-]o] - —Jo[-|o]-]o]- — o
S2 s2-cC - oo -]-Tolol-]-Jolo]-]-Jo]o
S3 S3-CC | -]-Tolololo|-]-1-1-]o]o]o]o
RRIS4  I'Rrisa-cC - [-|]-]-]-]-]o]o|o|o]o|o]o]o
*Terminal functions are as follows. (Default setting)
Terminal S1 Input terminal function selection 5 (S1) £ { (5= { (S1)
Terminal S2 Input terminal function selection 6 (S2) F { {5= {2 (S2)
Terminal S3 Input terminal function selection 7 (S3) F { { 7= {4 (S3)
Terminal RR/S4 Input terminal function selection 8 (S4) F { {5= !5 (S4)

*The RR/S4 terminal is set by default as an analog voltage input terminal. To use it as an input terminal for preset
speed operation, turn the SW3 switch to the S4 position.

[An example of the connection of terminals]

F (Forward run) Forward
R (Reverse run) /_4 Reverse
CcC 4
S1 /—4 Preset speed command 1
S4 RR
S2 /—4 Preset speed command 2
SW3
S3 /—4 Preset speed command 3
RR/S4 /— Preset speed command 4

3)Using other speed commands with preset speed command
When no preset speed command is issued, the inverter accepts an input command from the operation panel or
another analog input device.

Other speed commands
Preset speed | Frequency setting signals from the operation Analog signal input command
command panel (VI/Il, RR/S4, RX, Al1 and Al2)
Entered Not entered Entered Not entered
Preset speed Preset speed Preset speed Preset speed
Entered I ) ) ;
command valid command valid command valid command valid
. Operation panel . .
Not painted command valid - Analog signal valid -

*The preset speed command is always given priority when other speed commands are input at the same time.
*To use the RR/S4 terminal as an analog input terminal, turn the SW4 switch to the RR position. Note that this
makes it impossible to use the function assigned to S4.
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Below is an example of 7-step speed operation.

Output A Sr
frequency [Hz] — ]
5-3
. [5-4]
5 ~ S
5 ~ IS
Time
0 > [s]
F-CC ON
J L OFF
s1-cc ON
OFF
2- ON
sz-ce | OFF
s3-cC ON
L OFF
Example of 7-step speed operation
4)Setting the operation mode
An operation mode can be selected for each preset speed.
Operation mode setting
Title Function Adjustment range Example of setting
- Preset speed operation with no
. Preset speed operation mode mode .
FLRED ) . I i
selection {: Preset speed operation with
mode
. Preset speed operation with no mode Only frequency commands are governed by the preset
speed command (1 to 15) entered.
/: Preset speed operation with mode The direction of rotation, the V/f control mode, the

acceleration and deceleration times and the torque limit
can be set individually for each preset speed command.
*|f you selected “enabled” (F 5 & 7= {), the motor runs operation mode setting directions as below without
following terminal F, R.

Operation mode setting
Title Function Adjustment range Example of setting

: Forward run

+ {: Reverse run

Z': Acceleration/deceleration switching

+

Preset speed lS|gnaI ! . . o
£S5 (~F5 75 operation frequency +4: Acceleration/deceleration switching 0
signal 2

1~15 operation mode +8: VIf switching signal 1

+ { & VIf switching signal 2
+3 £': Torque limit switching signal 1
+5 4 Torque limit switching signal 2
*For the settings marked with +, more than one function can be selected at the same time by entering the sum of
the numbers of the desired functions.
Ex)(+ 1)+ (+3)=3
By entering “ 3", you can activate the reverse run function and the acceleration/deceleration switching signal 1
function at the same time.
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5.13  Selecting forward and reverse runs (operation panel only)

: Forward/reverse run selection

* Function
Program the direction of rotation of the motor when the running and stopping are made using the RUN key and
STOP key on the operation panel.

I
I
I
I
I
I
: Valid when /7 & (command mode selection) = { (operation panel input).
\

[Parameter setting]

Title Function Adjustment range Default setting
: Forward run
{: Reverse run
F d/ lecti . . . 0
Fr orwarcireverse run selection 2 Forward run (F/R switching possible) Y
3: Reverse run (F/R switching possible)

*Check the direction of rotation on the status monitor.
Fr - F:Forward run Fr - r:Reverse run
= For monitoring, refer to Section 8.1.

*When the F and R terminals are used for switching between forward run and stop from the terminal board, the F
forward/reverse run selection parameter is rendered invalid.
Short across the F-CC terminals: forward run
Short across the R-CC terminals: reverse run

*If F and CC, as well as R and CC are connected at the same time: Stop (Default setting)
Use the parameter £ {{] 5 to select between reverse run and stop in this case.
= For more details, refer to Section 6.2.1.

*This function is valid only when £ /7 o is setat { (Operation panel input enabled).

* To switch between forward run and reverse run from the control panel with parameter ~ - set to £ or 3, perform
these steps: to switch to forward run, press the key while holding the key down, or to switch to reverse

run, press the key while holding key down.




TOSHIBA E6581442

5.14

Setting the electronic thermal

: Motor electronic thermal protection level 1

: Electronic thermal protection characteristic selection

: Motor 150%-overload time limit

: OL reduction starting frequency
F&87
| F63 1]

F 5 J ! |: Temperature detection

This parameter allows selection of the appropriate electronic thermal protection characteristics according to the
particular rating and characteristics of the motor.

[Parameter setting]

Title Function Adjustment range Default setting
Motor electronic
EHr thermal 0~100 % ]
protection level 1
Defalult Motor type Overlo.ad Overload stall
setting protection
. o O (protect) x (not stall)
Electronic : Standard | O (protect) O (stall)
therma! 2 Motor x (not protect) x (not stall)
aLn protection o
- El x (not protect) O (stall)
characteristic H O (protect) x (not stall)
selection VF p
5 Motor O (protect) O (stall)
& (special x (not protect) x (not stall)
H motor) x (not protect) O (stall)

1) Setting the motor electronic thermal protection level 1 and electronic thermal protection
characteristics selection

The electronic thermal protection characteristics selection [ L /7 is used to enable or disable the motor overload trip
function (I L ') and the overload stall function.

The motor overload trip function (5 . &) needs to be selected with the parameter [ /7, while the inverter overload
trip function ({JL /) is always activated.

i Explanation of terms:

Overload stall (Soft stall)
The function of automatically lowering the output frequency before the motor overload trip function
0L 2 is activated when the inverter detects that an excessive load is applied to the motor. (Lowers
maximum about 48Hz when basic frequency is 60Hz.) This function enables the inverter to output a
frequency commensurate with the load current so that the motor can keep running without tripping.
This function is useful for such loads as fans, pump, and blowers, which have the square reduction
torque characteristic that the current passed decreases as the rotating speed falls.

Note: Do not use this overload stall function for loads with a constant torque characteristic (e.g., a belt
conveyer to which a constant load current is always passed regardless of their speed).

[Using standard motors (other than motors intended for use with inverters)]
When a motor is used in the lower frequency range than the rated frequency, that will decrease the cooling effects
for the motor. This speeds up the start of overload detection operations when a standard motor is used in order to
prevent overheating.

m Setting of electronic thermal protection characteristics selection L /7
Default setting Overload protection Overload stall
o O (protect) x (not stall)
H O (protect) O (stall)
2 x (not protect) x (not stall)
3 x (not protect) O (stall)
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m Setting of motor electronic thermal protection level 1

If the capacity of the motor is smaller than the capacity of the inverter, or the rated current of the motor is smaller
than the rated current of the inverter, adjust the electronic thermal protection level 1 £ Hr so that it fits the motor's
rated current.

Output current reduction factor [%]/[A]
A

EHr[x1.0

30HzZ > Output frequency [Hz]

Note: The motor overload starting level is fixed at 30Hz. If necessary, set I /7 to 4, 5,
& or 7. (See the following section.) Even if the inverter is used with a Toshiba
standard motor, the load may need to be reduced at frequencies of 30Hz and more
in some cases. In such cases, set JL n to 4, 5, 5 or 7 and setthe L reduction
starting frequency (F & {1 &) according to the motor.

[Example of setting: When the VFAS1-2007PL is running with a 0.4kW motor having 2A rated current]

Key operated LED display Operation
on Displays the operation frequency. (Perform during operation stopped.)

(When standard monitor display selection £ 7 {={7 [Output frequency])

AUH The first basic parameter “History function (5 L H)" is displayed.

®

@ @ EHr Press either the A key or the ¥ key to change the parameter to & H i~ .
oo P:rgsgotrf ENTER key to display the parameter setting (Default setting:

Press the A key to change the parameter to
{1 (= motor rated current/inverter output rated current x 100
=2.0/5.0 x 100)

Press the ENTER key to save the changed parameter. £ H - and the

m [N -
ek Hr parameter are displayed alternately.

®|O®

[Using a VF motor (motor for use with inverter)]
m Setting of electronic thermal protection characteristics selection J & /7

Default setting Overload protection Overload stall
o O (protect) x (not stall)
5 O (protect) O (stall)
5 x (not protect) x (not stall)
7 x (not protect) O (stall)

A VF motor (a motor for use with an inverter) can be used in lower frequency ranges than the standard motor, but if
that frequency is extremely low, the effects of cooling on the motor will deteriorate.
In such a case, set the OL reduction start frequency parameter ~ 5 [ & according to the characteristics of the motor.

(Refer to the figure below.)
As a guide, it is advisable to set this parameter around the default value (VF motor 6Hz).

[Parameter setting]
Title Function Adjustment range Default setting
FEOE OL reduction starting frequency O.0~60.0 Hz &0
Note: F 5 i & is enabled when [} [1=4~7.
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m Setting of motor electronic thermal protection level 1

If the capacity of the motor is smaller than the capacity of the inverter, or the rated current of the motor is smaller
than the rated current of the inverter, adjust the electronic thermal protection level 1 £ H ~ so that it fits the motor's
rated current.

* If the indications are in percentages[%]. then 100% equals the inverter's rated output current [A].

Output current reduction factor [%]/[A]

A
EHrFx1.0
[EHrIx0.6
0 >
FE0EFL.0Hz Output frequency [Hz]

Setting the motor overload starting level

2) Motor 150%-overload time limit

The motor 150%-overload time limit parameter F 5 {1 7 is used to set the time elapsed before the motor trips under
a load of 150% (overload trip & L. £') within a range of 10 to 2400 sec.

[Example setting]

Operation Monitored out
put . .
Operation frequency frequency current [%] Motor overload time [s] (Outline data)
0.01Hz *1 no l?—.sf- than R F507=500 FE07=3080
Motor overload FELE FEOE = | 001Hz |FES6 = | 0.01Hz
ti A 68 34 - 7200 — 3600
ime [s] 70 35 B 3600 - 1800
80 40 - 1000 - 500
90 45 - 600 - 300
100 50 - 420 — 210
112 56 12000 | 310 6000 155
120 60 2400 270 1200 135
130 65 1200 230 600 115
Motor 150%- 140 70 800 190 400 95
overload time limit 150 75 600 170 300 85
N : 200 100 270 110 135 55
0 ———> Monitored output current [%]
[EH-x1.1
EH-<0.6 *1 Except for the cases of

FEDE=0,00 1 [Hz]
Motor overload protection characteristics
[Parameter setting]

Title Function Adjustment range Default setting
FROT Motor 150%-overload time limit {0~24 010 sec. 300
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3) Inverter overload characteristics
Set to protect the inverter unit. Cannot be turned off by parameter setting.
The inverter has two overload detecting functions, which can be switched from one to another using parameter
F &3 ! (temperature detection).
[Parameter setting]

Title Function Adjustment range Default setting
. 0/, -
F&3 Temperature detection L,’:Stan‘dardl (180%60 sec.) a
/: Estimation of temperature

If the inverter overload trip function ({7 {) is activated frequently, this can be improved by adjusting the stall
operation level F & ! { downward or increasing the acceleration time A L [ or deceleration time o £ .

m F 53 (=0 (Standard)
Protection is given uniformly regardless of ambient temperature, as shown by the 150%-60 sec overload curve in
the figure below.

Inverter overload

. Current Inverter overload time [s]
time [s] [%] (Outline data)
111 2400
120 240
130 120
140 80
150 60
165 2
200 0.1
60
- Monitored output current [%]

0 7
110% 150%

[1 00%: Inverter rated output current]

Inverter overload protection characteristics
m F 53 /= ! (Estimation of temperature)
This parameter adjusts automatically overload protection, predicting the inverter internal temperature rise.
(diagonally shaded area in the figure below)

A
time [s]
60
Monitored output current [%]
A
0 >

0, 0,
110% 150% [100%: Inverter rated output current]

Inverter overload protection characteristics

Note 1: If the load applied to the inverter exceeds 150% of its rated load or the operation frequency is less than
0.1Hz, the inverter may trip (3L {or L {P~0L 3F)in a shorter time.

Note 2: The inverter is factory-set so that, if the inverter becomes overloaded, it will automatically reduce the
carrier frequency to avoid an overload trip (JL { or JL {PF~0L 3F). Areduction in carrier frequency
causes an increase in noise from the motor, but this does not affect the performance of the inverter.

If you do not want the inverter to reduce the carrier frequency automatically, set the parameter
F316=0.
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5.15

Changing the display unit % to A (ampere)/V (volt)

: Current/voltage unit selection

* Function

m Example of setting
During the operation of the VFAS1-2037PL (rated current 16.6A) at the rated load (100% load), units are displayed

as follows:

1)Display in percentage terms

¥

51 7 ° | Output current:
L 100%
¢ | DC voltage:

[N N 100%

[Parameter setting]

These parameters are used to change the unit of monitor display.
% <A (ampere)/V (volt)
Current 100% = Inverter’s rated current
200V-class voltage 100% = 200Vac
400V-class voltage 100% = 400Vac

2)Display in amperes/volts

L i6.6

=

4200

Output current:
16.6A

DC voltage:
200V

(Converted into

AC voltage)

Title

Function

Adjustment range

Default setting

d5FU

Current/voltage unit selection

0%

! 1% — A (ampere)/V (volt)

Il
(1)

« Adisplay

«V display

Current monitor display

Setting of electronic thermal protection level 1/2/3/4 £ Hr, F {7

DC braking current
Stall prevention level
Voltage monitor display
V/f 5-point setting

Note: Base frequency voltage 1~4 (& w,

*The o 5 F 1 converts the following parameter settings:

{TLF

FE4a
Fes
F50

‘
(
‘
i

Fi8 4 F 153, F i85 F I8, F 155

{715, F {75)is always displayed in the unit of V.
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5.16

Meter setting and adjustment

: FM terminal meter selection : FM output filter

: FM terminal meter adjustment : AM terminal meter

: Constant at the time of filtering selection

: FM voltage/current output : AM terminal meter
switching adjustment

: Inclination characteristic of FM : Inclination characteristic
output of AM output

: FM bias adjustment : AM bias adjustment

\

* Function
Inverter’s operation data is sent to the FM terminal (AM terminal) as analog voltage signals or analog current
signals. To display inverter’s operation data, connect a meter to this terminal. The “FM terminal-connected meter
adjustment ~ /7" (AM terminal-connected meter adjustment A /7) parameter is used to calibrate the meter.

pm————————

Note 1: The signal output from the FM and AM terminal is an analog voltage signal or an analog current signal.
(positive (+) side output. For signed data, an absolute value is output. To output data with positive and
negative sings, you need to use two extended terminal boards (optional).)

Note 2: To the FM terminal, connect either a full-scale 0~1mAdc ammeter or a full-scale 0~7.5Vdc (or 10Vdc)
voltmeter, if necessary. The FM terminal can also be used as a 0(4)~20mAdc output terminal.

To the AM terminal, connect either a full-scale 0~1mAdc ammeter or a full-scale 0~7.5Vdc (or 10Vdc)
voltmeter, if necessary.

Connect meters as shown below.

<Connection to terminal FM>

FM *
Meter: Frequency meter
VF-AS1 / (default setting)
ce |The reading of the frequency meter fluctuates during calibration.

*A frequency meter QS60T is optionally available.

m Output modes of the FM terminal
When used with a 0~1mAdc ammeter  When used with a DCO~10V voltmeter ~ When used with a 0(4)~20mAdc

(Default setting)
o0-10v  FM o0-10v FM 0-10v FM
0-20mA____ 0-1mA 0-20mA____ 0-1mA 0-20mA___ 0-1mA

Sw2 sSw2
sw2 F58 =0 FE8 1=t
When the optional frequency meter QS60T is
connected, this mode is selected.
<Connection to terminal AM >
AM *
Meter: Ammeter

VF-AS1 / (default setting)

cc - - - —

|The reading of the ammeter fluctuates during calibration.

%It is recommendable to use an ammeter with a current rating 1.5 or more times as high as the output current
rating of the inverter.




TOSHIBA

E6581442

[Terminal FM-related parameters]

Title Function Adjustment range Adjtgs\:g:em Default setting
£I: Output frequency (a)
{: Frequency command value (a)
' Output current (b)
3 Input voltage (DC detection) (c)
: Output voltage (c)
5: Compensated frequency *2 (a)
5 Speed feedback (real-time value) (a)
7: Speed feedback (1 second filter) (a)
& Torque (d)
4 Torque command (d)
{ !:Torque current (b)
{ &' Exiting current (b)
{ 3: PID feedback value (a)
{4: Motor overload factor (OL2 data) (a)
{5 Inverter overload factor (OL1 data) (a)
{ & : Regenerative braking resistance overload factor (OLr data) (a)
{ 71:Regenerative braking resistor load factor (% ED) (a)
{8 Input power (b)
{ 5: Output power (b)
2 3: Optional AI2 input (a)
2 H:RR/S4 input (a)
2 5: VIl input (a)
2 5:RX input (a)
2 7: Optional Al1 input (a)
. 2 £:FM output (Do not select this option.) (a)
Frsl ngetgirg:nal meter | 2g:am output (a) o
3 1J: Fixed output 1 -
3 ! Communication data output -
3 ' Fixed output 2 -
3 3:Fixed output 3 -
3 4: Cumulative input power (a)
3 5: Cumulative output power (a)
Y 5: Gain display -
& : My function monitor 1 *
4 7: My function monitor 2 *1
& My function monitor 3 *q
Y 5§: My function monitor 4 *q
5 [ Signed output frequency (a)
5 {:Signed frequency command value (a)
5 &': Signed compensated frequency (a)
&5 3:Signed speed feedback (real-time value) (a)
5 Y Signed speed feedback (1 second filter) (a)
5 5: Signed torque (d)
£ £ : Signed torque command (d)
£ £ Signed torque current (b)
5 5:Signed PID feedback value (a)
& [ Signed RX input (a)
& {:Signed optional Al1 input (a)
5 2 Signed fixed output 1 -
& 3: Signed fixed output 2 -
& H: Signed fixed output 3 -
£n FM terminal meter *3
' adjustment
FEIE g:fofri}‘s;?i:tga}“the time 1,4 msec, § msec~ ! ] msec &4
FER ! zmpﬁ":ﬁzﬁ?:gem :Voltage output (0~10V), {:Current output (0~20mA) o
£5g FM output gradient | {7:Negative gradient (downward-sloping), .
" = | characteristic {:Positive gradient (upward-sloping) !
FEER FM bias adjustment | - (0.0~ {00.0 % b.0
£:No filter
{:Filter approx. 10ms
FEGY | FMoutput filter 2 :Filter approx. 15ms o
3 :Filter approx. 30ms
:Filter approx. 60ms

*1: Monitor adjustment level selected.

*2: "Compensated frequency” refers to the frequency actually sent from an inverter to the motor connected.

*3: Default setting value is adjusted for connection of frequency meters "QS60T".
(Between FM and CCA: Approx. 3.6V)

*4: The output current, input voltage, output voltage, compensated frequency, speed feedback (real-time value) torque, torque
current and exciting current output (FM/AM/pulse and monitor output) can be filtered.
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[Terminal AM-related parameters]

Title Function Adjustment range Default setting
A0S0 AM terminal meter selection Same as F /15L (2 5:AM output disabled) c
.".' AM terminal meter adjustment | — *1
= AM output gradient 1:Negative gradient (downward-sloping), .
FEES L D ) ) !
characteristic {:Positive gradient (upward-sloping)
FEEEG AM bias adjustment - 0.0~100.0% a0

*1: Default setting value is adjusted for connection of frequency meters "QS60T".
(Between AM and CCA: Approx. 3.6V)
m Resolution
Both the terminals FM and AM have a maximum resolution of 1/1024.
: *With the default settings, FM terminal outputs about 4.7V (external impedance is €0 ) or about 1mA (external
: impedance is 0Q), when running frequency is 80Hz. AM terminal outputs about 4.7V or about 1mA, when the
1 output current reading on the operation panel is 185%.

[Example of the calibration of the frequency meter connected to the terminal FM]
* Use the meter's adjustment screw to pre-adjust zero-point.
Key operated LED display Operation

Displays the operation frequency.

B o (When standard monitor display selection F 7 ! =1 [Output frequency])
AUH The first basic parameter “History function (4 L/ H)" is displayed.
@ @ £n Press either the A or V key to select “F [7.”
@ 500 Press the ENTER key to display the operation frequency.

Press either the A key or the V' key to adjust the meter.
The meter reading will change at this time but be careful because there will
be no change in the inverter's digital LED (monitor) indication.

[Hint]
@ @ &0 @ It's easier to make the

adjustment if you push and
hold for several seconds.

[
3

*By setup, before the needle of meter beings to sway, it will take time.

The adjustment is complete. F /7 and the frequency are displayed
alternately.

s The display returns to its original indications.
E gy

(When standard monitor display selection *

-~

=0 [Output frequency])

—
: * For meter connection, the VF-AS1 inverter has two output terminals; FM and AM, which can be used |
| simultaneously. |
1

m Meter adjustment 1 when the inverter is at rest (adjustment by setting # /75L (/75 )to 3£ Fixed output 1,
32 Fixed output 2, 7 3 Fixed output 3)
If it is difficult to calibrate a meter because of large fluctuations of its reading, you may put the inverter out of
operation to make its calibration easier.
It is possible to adjust the meter for the data item selected with the parameter 5 /75 L or A/7 5L . Adjustment
levels (a) through (d) shown in the table on the previous page change according to the settings of fixed outputs 1
through 3, as shown in the table below. Use this table as a reference when calibrating the meter(s).
Values adjusted with fixed outputs are put out from the FM (AM) terminal when values in the table are used for
operation. For examples of adjustments, see the next page.
Fixed output 1 comes in handy for adjusting items at adjustment level (a) or (c).
Fixed output 2 comes in handy for adjusting items at adjustment level (b).
Fixed output 3 comes in handy for adjusting items at adjustment level (d).
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Meter adjustment

. Fixed output 1 Fixed output 2 Fixed output 3
Adjusti t level

jusiment feve FASL(ANSL) 30 | FASL(ANSL) 32 | FASL(ANSL) 33
(a) FH 54% 40%
(b) 185% 100% 74%
(c) 150% 81% 60%
(d) 250% 135% 100%

Note: The 100% value of input/output power is the product of ./3 x200V (400V) x inverter’s rated current.

xample: Procedure of calibrating the meter connected to the terminal AM to which “output current” is assigned.]
Key operated LED display Operation
_ . Displays the operation frequency. (Perform during operation stopped.)
b (When standard monitor display selection & 7 {i={ [Output frequency])
= The first basic parameter “History function (5 1/ H)" is displayed.
@ @ anst Press either the A or V key to select“A/715L.”
@ I Pressing the ENTER key allows the reading of parameter setting.
37 Set the parameter at 3 & (fixed output for meter calibration 2) by pressing
= the A key.
P L= Press the ENTER key to save the change. Then, A/7 5 and the set value
I3 are displayed alternately.
@ Al Select the AM terminal meter adjustment & /7 by pressing the V key.
@ 100 Press the ENTER key to switch to the data display mode.
Press either the A key or the V key to adjust the meter.
Adjust the pointer to the graduation to which you want it to point when the
inverter passes a current 100% larger than its rated output current.
(The meter reading will change at this time but be careful because there
will be no change in the inverter's indication).
A | w
k\ It's easier to make the
>Q/ adjustment if you push and
hold for several seconds.
*By setup, before the needle of meter beings to sway, it will take time.
inn ~ | Press the ENTER key to save the change. Then A /7 and the set value are
[RARY <R :
displayed alternately.
@ RANSL Select the “AM terminal meter adjustment 5 /75 L " by pressing the V key.
@ ic Pressing the ENTER key allows the reading of parameter setting.
@ = Return the parameter setting to & (output current display).
@ An5: op | Pressthe ENTER key to save the change. Then, AR50 andthe set value
ILee are displayed alternately.
Press the MODE key three times to return to the running frequency display
a5 mode. (When standard monitor display selection 7 7 {={ [Output
frequency])
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m Gradient bias adjustment of analog monitor output
Here is an example of the adjustment of output from 0-20mA — 20-OmA, 4-20mA using the FM terminal.
FEHES=1 FEEI=0 FGES=1 FEE3=C0

(mA) (mA)
] 20

I
F683] o
[FE82=0,FER3=100] [FEEZ=0, FEE3=(00]
(mA) (mA) 1
Spen 20 g ey -3=- 20
F I large
F583 | 583

0 100%

*The analog output inclination can be adjusted using the parameter £ /7.

5.17 PWM carrier frequency

: PWM carrier frequency
: Random mode
: Carrier frequency control mode selection

- N
* Function

1) The sound tone of acoustic noise can be changed by adjusting the PWM carrier frequency. This parameter is
also effective in preventing the motor from resonating with its load machine or its fan cover.

2) In addition, this parameter reduces the electromagnetic noise generated by the inverter. Reduce the carrier
frequency to reduce electromagnetic noise. Note: Although the electromagnetic noise level is reduced, the
magnetic noise of the motor is increased.

3) The random mode reduces motor magnetic noise by changing the pattern of the reduced carrier frequency.

4) To set the parameter = 3 {5 to ' or 3 has the effect of suppressing voltage serge to the motor. Reduce the
carrier frequency to less than 4kHz if the wiring between the inverter and motor is long (20 to 100m as a
guide).

/

S ”

[}
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
\

[Parameter setting]

Title Function Adjustment range Default setting
According to model
= Refer to page K-46.

F3ic Random mode {J:Disabled, {: Enabled g

£ :Not decrease carrier frequency automatically

{:Decrease carrier frequency automatically

Carrier frequency Z:Not decrease carrier frequency automatically, .

control mode selection 400V class supported

3 :Decrease carrier frequency automatically,

400V class supported

Note 1: For 200V-55/75kW models and 400V-90kW to 400V-280kW models, the carrier frequency is between 2.5
and 8.0kHz inclusive.

Note 2: If I F is set at 2.0kHz or above, it cannot be decreased below 2.0kHz during operation. Changes made to
decrease [ F below 2.0kHz take effect when operation is restarted after it is stopped.

Note 3: If £ F is 1.9kHz or less, you cannot change the setting at 2.0kHz or more. Changes made to increase I F to
2.0kHz or above take effect immediately.

Note 4: If 7 £ (V/f control mode selection) is setto 2, 3, 4, 7, or &, the inverter sets a lower limit of 2.0kHz for { .

rF PWM carrier frequency | {0~ {5.0kHz (£.5~8.L/kHz) [Note 1]
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Note 5: If you change the carrier frequency, you may need to reduce the inverter’s continuous output current.
= Refer to Section 1.4.4, “Current reduction curve.”

Note 6: If the motor becomes overloaded when F 3 {5 is setto {J or £ (carrier frequency not decreased
automatically), an overload trip occurs.

Note 7: For the setting F 3 {5=2" or 3 to take effect, power needs to be turned off and then turned back on. And
this parameter is invalidated for the ratings of 90 kW and over.

Note 8: When setting £ 3 {5 to £ or 7, be sure to set £ F at 4.0kHz or less.

Note 9: When setting the carrier frequency (£ F) between { and {.5kHz, you are recommended to set 5 [ !
below 130%.

5.18 Trip-less intensification

5.18.1 Auto-restart (Restart during coasting)
: Auto-restart control selection

/\ Warning

« Do not go near motors and equipment.

0 Motors and equipment that have stopped temporarily after momentary power failure will restart
suddenly after recovery. This could result in unexpected injury.

Mandatory | « Attach warnings about sudden restart after a momentary power failure on inverters, motors and

equipment for prevention of accidents in advance.

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T TS N
| * Function |
: Auto-restart detect the rotating speed and direction of rotation of the motor during coasting or momentary :
: power failure, to ensure that the motor restarts smoothly (Motor speed search function). This parameter also :
| allows commercial power operation to be switched to inverter operation without stopping the motor. :
: During operation, “~ £ -~ 4 is displayed. :
L J

1) Auto-restart after momentary power failure (Auto-restart function)

Input voltage

A

>
Motor speed / \ \

AN

>

ON

F-cc B OFF

* 1/ 5= {: This function operates after power has been restored following detection of an undervoltage by the main
circuits and control power.
Title Function Adjustment range Default setting | Example of setting
i Disabled
{:At auto-restart after momentary stop

Auto-restart control | Z: When turning ST operation standby

selection signal on or off [Note 1]

Joi+e

H:At start-up

Note 1: ST standby signal can be turned on and off by turning on and off the terminal to which it is assigned.

Example: When ST standby signal is assigned to the S3 terminal, setting 1/ 5 to &, F { {J to I (cancels the “ST
standby signal always ON” setting. By default, this parameter is set to 5: always ON.)and ¥ { { Tto &
(assigns ST standby signal to the S3 terminal) makes it possible to momentarily stop and restart the motor
by just turning the S3 terminal off and then back on.

* If the motor is restarted in retry mode, this function will operate, regardless of the setting of this parameter.

* The function (1 5= {,c,3,4) is activated when the reset of trip or the power is turned on.

* The function (/v 5= {,3) is activated when an undervoltage is detected in the main circuit.

]

ford

s
[
i
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2) Restarting motor during coasting (Motor speed search function)

/ .
>
ON
F-cC | L orF
S3 (ST operation standby 1 ON
signal) -CC _| —|— OFF

* !/ 5=£": This function operates after the S3-CC terminal connection has been opened first and then connected

Motor speed

again.
Title Function Adjustment range Default setting Example of setting
£ :Disabled
{:At auto-restart after momentary stop
Z£:When turning ST on or off
EH
:At start-up
* To restart the inverter in operation panel operation mode, press RUN key after a power failure.
*When F 3 75 (Number of PG input phases) = { (single phase) in PG feedback vector control mode (F £ =7, &), the
inverter may trip (£ -  3: speed error) if the direction of rotation of the motor does not agree with.

Auto-restart control
selection

c orz

[
[
[y]
]

Operation and application of the auto-restart function

« By using retry function F 3 [ 3 together, auto restart function can be actuated at the time of tripping.

Application to a crane or hoist|

The crane or hoist may have its load moved downward during the above waiting time from input of the operation starting

command to the restart of the motor. To apply the inverter to such machines, therefore, set the auto-restart control mode

selection parameter 1., 5 to “fi” (Disabled). And avoid using the retry function.

« At restart, it takes several seconds. for the inverter to check to see the number of revolutions of the motor. For this reason,
the start-up takes more time than usual.

» When the auto restart function is selected, this function is actuated also at time of activation of motor and at the first
operation after the reset of tripping. The operation will restart after the waiting time passes.

« Use this function when operating a system with one motor connected to one inverter. This function may not operate
properly in a system configuration with multiple motors connected to one inverter.
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5.18.2 Regenerative power ride-through control/Deceleration stop during power failure/Synchronized acceleration/deceleration
Yul |:Regenerative power ride-through control

F 3 {0 |: Non-stop control time/Deceleration time during power failure
F 3 {7 |: Synchronized deceleration time
F 3 {8 |: Synchronized acceleration time
F 529 |: Regenerative power ride-through control level

7« Function \

1) Regenerative power ride-through control: When momentary power failure occurs during operation, this
function makes operation continue using the regeneration
energy from a motor.

2) Deceleration stop during power failure:  When momentary power failure occurs during operation, this
function s\ops the molor quickly compulsorily. A forcible stop is
carried outin £ 3 {[} (Deceleration time) using the regeneration
energy from the molor
(Deceleration time varies with control.)

After the forced stop, the inverter remains static until you put off
the operation command momentarily.

3) Synchronized acceleration/deceleration: When the inverter is used with textile machines, this function
stops more than one textile machine simultaneously in the event
of a momentary power failure and it prevents the breakage of
yarns around bobbins at the recovery from the power failure.

[Parameter setting]

Title Function Adjustment range Default setting
7 :Disabled
. :Power ride-through
: Deceleration stop during power failure:
T = Regenerative power ride-through 3 Synchronized deceleration/acceleration n
i control selection (synchronized acceleration/deceleration signal) =
4:Synchronized deceleration/acceleration
(synchronized acceleration/deceleration
signal+power failure)
i | Non-stop control time/Deceleration ) 5 I
F3 1 fime during power failure L. i~32 0.0 sec. 24
F 3 {7 [ Synchronized deceleration time O ~5 00 sec. o
F 3 75 [ Synchronized acceleration time o i~ 5 IOl sec. c
F & &5 | Regenerative power ride-through control level 5 S~ 00 % 7
Note 1: The power rlde-through control time when [/ L— ! depends on the setting of F 3 /7, and the deceleratlon

time when 1/ =2 depends on the setting of 3 e
Also, the deceleration time and the acceleration time when L/, £ =3 or 4 depend on the setting of £ 3 {7
and that of F 3 { &, respectively.
Note 2: Even if these functions are used, a motor may coast according to load conditions.
In this case, use the auto-restart function along with this parameter function.
Note 3: These functions do not operate at the time of torque control or position control.
Note 4: Jog run function doesn't operate at synchronized acceleratlon/deceleratlon
Note 5: Although the setting of F f {1 can be written when !/, [ is setto { (non-stop control), it cannot be written
when [ £ is set to Z (momentary power failure slowdown stop).
Note 6: For the parameter = £ 25 .100% corresponds to 200V (200V class) or 400V (400V class).
m An example of setting when &/ [ = {
[When power is interrupted]

Input voltage

*The time for which the operation of the motor
can be continued depends on the machine

Motor speed Coasting time ) R . K K
inertia and load conditions. Before using this
function, therefore, perform verification tests.

\

. P ik with the retry function allows the motor
Note: If power is interrupted | .| Several hundreds of milliseconds : Use with the retry function allows the motor to
during deceleration stop, to several tens of seconds. i be restarted automatically without being
power ride-through control ’t H
will not be performed. brought to an abnormal stop.

[If momentary power failure occurs]

Input voltage

Motor speed

/ :

Non-stop control J \— Normal acceleration
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m An example of setting when L/ [ =2

Input voltage

Motor speed

A
»
e e
Deceleration stop

« Even after the recovery from an input power failure, the motor continues slowing down to a stop. If the voltage in the
inverter main circuit falls below a certain level, however, control will be stopped and the motor will coast.

« The deceleration time varies according to the setting of F 3 {{J. In this case, the deceleration time refers to the time
elapsed before a motor running at £ 5 (maximum frequency) comes to a full stop.

m An example of setting when !/ £ =3 (when the function of receiving synchronized acceleration/deceleration
signals is assigned to the input terminal S1)
F ! !5 (Input terminal function selection 5 (S1)) =& & (Synchronized acceleration/deceleration signal)

Synchronized ON
acceleration/decel 1
eration signal

(S1 terminal) Inverter 1

Motor speed

& .
>
\ Time
Inverter 2

« If the parameters F 3 {7, F 3 { £ are set for same acceleration and deceleration time and if synchronized
acceleration/deceleration signals set using the input terminal functions (5 2, & 3) are used, multiple motors can be
stopped at about the same time or speed commands can be issued to them at about the same time.

« If a synchronized acceleration/deceleration signal is impressed, the synchronized deceleration function decreases
the output frequency to OHz to decelerate the motor linearly within the time specified with = 3 ! 7. (The S-pattern
operation function or the braking sequence cannot be used along with this function.)

When the motor comes to a full stop, the message “STOP” appears on the display panel.

« If the synchronized acceleration/deceleration signal is canceled during synchronized deceleration, the synchronized
acceleration function increases the output frequency to the frequency at the start of synchronized deceleration or to
the command frequency, whichever is lower, to accelerate the motor linearly within the time specified with £ 3 (5.
(The S-pattern operation function, the braking sequence or the auto-tuning function cannot be used along with this
function.)

When acceleration is started, the message “STOP” on the display panel disappears.

« If a forward/reverse switching command or a stop command is issued during synchronized acceleration or

deceleration, synchronized acceleration or deceleration will be canceled.

m An example of setting when f [ =4
Synchronized deceleration if a synchronized acceleration/deceleration signal is impressed or if a power failure
occurs, or synchronized acceleration if the synchronized acceleration/deceleration signal is canceled.

Input voltage

Synchronized ON
acceleration/dece 1
leration signal

(S1terminal) ~ Inverter 1

Motor speed

oy

Time
Inverter 2
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5.19

Dynamic (regenerative) braking - For abrupt motor stop

: Dynamic braking selection
: Dynamic braking resistance

: Allowable continuous braking resistance

F 5 39 |: Braking resistance overload time

* Function
Dynamic braking is used in the following cases:
1) Need to stop the motor quickly.
2) The inverter trips because of an overvoltage (OP) during deceleration.
3) Fluctuation of load condition causes a regenerative power even at a constant speed such as press machine.

A e e e e e e e e e e e e e e e e e e e ———————————————————————— ———— 7
[Parameter setting]
Title Function Adjustment range Default setting
{:Disabled
{:Enabled (bracking resistance overload
Fh Dynamic braking selection detect) o
Z:Enabled (bracking resistance overload not
detect)

According to model
= Refer to page K-46.
According to model

Fhr Dynamic braking resistance J.5~0000Q

Allowable continuous braking

o ” oo i~E0n.0kw
Pl resistance G0 16000 = Refer to page K-46.
F539 Braking resistance overload 0 i~500.0 sec. 50

time

* Protection levels defined by F 5 2 & (Refer to Section 6.14.2).

Note 1: The time set using F & 3 5 is the time for which the resistor sustains an overload. (Enter the time elapsed
before the inverter trips if a load 10 times as large as the allowable continuous braking resistance specified
using A & £ F is applied.) There is no need to change resistance settings recommended by Toshiba (except
DGP resistance setting).

Note 2: If the parameter P & is setto { or 2 (regenerative braking selected), the inverter will be set automatically so
as to deal with the regenerative energy from the motor by means of a resistor, without taking any action to limit
overcurrent. (The same function as F 35 5= !

Note 3: For inverters with ratings of 400V-200kW or more, set 7 & to [, because separate dynamic braking units are
not included as standard equipment.
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All 200V VF-AS1 and 400V VF-AS1 with ratings of up to 160kW have built-in dynamic braking resistors as standard
equipment. If the rating of your inverter falls within this range, connect the resistor, as shown in Figure a) below or
Figure b) on the next page. If your inverter has a power rating of 200kW or more, connect a resistor, as shown in
Figure c).

Connecting an external braking resistor (optional)
a) External braking resistor (with a thermal fuse) (optional)

An external braking resistor
(optional)

MCCB
Three-phase —X @RIL1 UIT1 @ Motor
main circuit —x ©@S/L2 VIT2 @ @
Power supply ¢ @TL3 W/T3 o_

Inverter

[Parameter setting]

Title Function Adjustment range Example of setting

{1:Disabled

{:Enabled (braking resistance

Pl Dynamic braking selection overload detect) {

Z:Enabled (braking resistance
overload not detect)

*Do not connect an external resistor with a resistance (combined resistance) smaller than the minimum admissible
resistance.
For overload protection, be sure to set the parameters 7 5~ and P & L P properly.

[Parameter setting]

Title Function Adjustment range Example of setting
Phr Dynamic braking resistance | 8.5~ {050 Q Any value
PRrE AIIc_)wabIe continuous braking 00 ~E00.0 KW Any value

resistance

Set the parameter to
5.0 for type PBR*- or to
any value for other
types.

Braking resistance overload
time
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~

b) When a using braking resistor without thermal fuse
An external braking resistor (optional)

* If no power supply is provided
for the control circuit TH-Ry B PBR
. © ©

———
i MC

MCCB
Three-phase %(/
main circuit —>¢
power supply 3(/5
—~

-
G
—

Depression \

Mtzrla1nsformer
INote 2] " Forward run/stop
H : ? Reverse run/stop
H — [ S~
[Note 1 Fuse

Power supply " @

Note 1: Connection when using an MCCB with a top coil instead of an MC.
Note 2: A depression transformer is required for 400V models but not for 200V models.

[Parameter setting]

Title Function Adjustment range Example of setting
{1:Disabled
{:Enabled (braking resistance
Fh Dynamic braking selection overload detect) H

Z':Enabled (braking resistance
overload not detect)

Phr Dynamic braking resistance o.5~1000 Any value
PLCE Allqwable continuous braking 00 ~E00.0 kW Any value
resistance

(When the thermal braking resistor option is not used, be sure to set the parameters # 5~ and P & I F properly

for overload protection.)

* As a last resort to prevent fire, be sure to connect a thermal relay (THR). Although the inverter has a means of
preventing overload and overcurrent to protect the braking resistor, the thermal relay is activated in case the
protection function fails to work. Select and connect a thermal relay (THR) appropriate to the capacity (wattage)

of the braking resistor.

- Warning -
In the above circuit, the MC in the main circuit is turned off if an inverter's protective function is activated, and
consequently no trip message is displayed. The inverter recovers from a trip if it is turned off. So, check the trip
history record after turning off the inverter and then on again. = Refer to Section 8.2.1.
To prevent a trip condition from being cleared by turning off the power and then on again, change the setting of the
inverter trip retention selection parameter £ 5 [ 2. = Refer to Section 6.33.2.

- J
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TH - Ry An external braking resistor (optional)
|_| PBR

s
c) Capacities of 400V-200kW or more

*If no power supply is provided . . . N
for the control circuit PA PB | Dynamic braking unit (optional)
\ PB7
—
MCCB . MC

Three-phase %(/
main circuit —X :
power supply %(/ I
P Depression
; transformer \
21

Forward run/stop
pReverse run/stop

[Note 1]

Power supply @

Note 1: Connection when using an MCCB with a top coil instead of an MC.

[Parameter setting]
Title Function Adjustment range Example of setting
I1:Disabled
{:Enabled (braking resistance
L Dynamic braking selection overload detect) o
' :Enabled (braking resistance
overload not detect)

* As a last resort to prevent fire, be sure to connect a thermal relay (THR). Although the inverter has a means of
preventing overload and overcurrent to protect the braking resistor, the thermal relay is activated in case the
protection function fails to work. Select and connect a thermal relay (THR) appropriate to the capacity (wattage)

of the braking resistor.

- Warning -
In the above circuit, the MC in the main circuit is turned off if an inverter's protective function is activated, and
consequently no trip message is displayed. The inverter recovers from a trip if it is turned off. So, check the trip
history record after turning off the inverter and then on again. = Refer to Section 8.2.1.
To prevent a trip condition from being cleared by turning off the power and then on again, change the setting of the

inverter trip retention selection parameter F 5 [ £'. = Refer to Section 6.33.2.
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m Selection of braking resistor option and braking unit
Standard braking resistors are listed in the table below.
The usage rate is 3%. (Except for type DGP***)

Braking resistor
Inverter type Model number . Con}muous regeneratwle
Rating braking allowable capacity
[Note 2]
[Note 1]
VFAS1-2004PL,
PBR-2007 120W -200Q 48W
2007PL 00 0 00! 8
VFAS1-2015PL, PBR-2022 120W -75Q 48W
2022PL
VFAS1-2037PL PBR-2037 120W -40Q 48W
VFAS1-2055PL PBR3-2055 240W - 20Q 96W
VFAS1-2075PL PBR3-2075 440W -15Q 130W
VFAS1-2110PM PBR3-2110 660W -10Q 200W
VFAS1-2150PM, PBR3-2150 880W -7.5Q 270W
2185PM )
VFAS1-2220PM PBR3-2220 1760W -3.3Q 610W
VFAS1-2300PM PBR3-2220 1760W - 3.3Q 610W
VFAS1-2370PM
PBR-222W002 2200W - 20 1000W
~2550P
VFAS1-2750P DGP600W-B1 3.4kW - 1.7Q 3400W
VFAS1-4007PL PBR-2007 120W - 200Q 48W
~4022PL
VFAS1-4037PL PBR-4037 120W -160Q 48W
VFAS1-4055PL PBR3-4055 240W - 80Q 96W
VFAS1-4075PL PBR3-4075 440W -60Q 130W
VFAS1-4110PL PBR3-4110 660W - 40Q 190W
VFAS1-4150PL,
PBR3-4150 880W -30Q 270W
4185PL
VFAS1-4220PL PBR3-4220 1760W - 15Q 540W
VFAS1-4300PL PBR3-4220 1760W- 15Q 540W
VFAS1-4370PL
PBR-417W 1760W -8Q 1000W
~4750PL 008 60W -8 000!
VFAS1-4900PC
DGP600W-B2 7.4kW -3.7Q 7400W
~4160KPC GP600 3 00
VFAS1-4200KPC, PB7-4200K
[Note 3] + 8.7kW -1.9Q 8700W
4220KPC
DGP600W-B3
PB7-4200K
VFAS1-4280KPC [Note 3] + 14kW - 1.4Q 14000W
DGP600W-B4
PB7-4400K
VFAS1-4355KPC, +
[Note 3] 17.4kW -0.95Q 17400W
4400KPC DGP600W-B3
x2 (parallel)
PB7-4400K
+
VFAS1-4500KPC [Note 3] 28kW -0.7Q 28000W
DGP600W-B4
x2 (parallel)

Note 1: Continuous regenerative braking allowable capacities vary according to the rated capacity and resistance of
the resistor for reasons of endurance.
Note 2: PBR-0000O, PBR3-0000 and DGP600W-B0O: Braking resistor (Connected to PA/+, PB terminal)
Note 3: PB7-4000: Braking unit (Connected to PA/+, PC/- terminal)
Combined braking resistor (Connected to PA/+, PB terminal of PB7-4000)
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PR

® Minimum r 1ce of conr

braking resistors

The minimum allowable resistance values of the externally connectable braking resistors are listed in the table

below.

Do not connect braking resistors with smaller resultant resistance than the listed minimum allowable resistance

values.

(For 200kW or greater models, a dynamic braking resistor drive unit (optional separate unit) is needed.)

Inverter 200V Class 400V Class
Related output capacity Resistance of Minimum allowable Resistance of Minimum allowable
(kW) standard option resistance standard option resistance
0.4 200Q 50Q - -
0.75 2000 50Q 200Q 60Q
1.5 75Q 350 200Q 60Q
22 75Q 20Q 200Q 60Q
3.7/4.0 40Q 16Q 160Q 40Q
55 200 1Q 80Q 30Q
75 15Q 8Q 60Q 200
1 10Q 50 40Q 20Q
15 7.5Q 5Q 30Q 13.3Q
18.5 7.5Q 3.3Q 30Q 13.3Q
22 3.3Q 3.3Q 15Q 13.3Q
30 3.3Q 2.50 13.3Q 10Q
37 20 1.7Q 8Q 6.7Q
45 20 1.7Q 8Q 50
55 20 1.7Q 8Q 50
75 1.7Q 1.3Q 8Q 3.3Q
90 - - 3.7Q 2.5Q
110 - - 3.7Q 1.9Q
132 - - 3.7Q 1.9Q
160 - - 3.7Q 1.9Q
200 - - 1.9Q 10
220 - - 1.9Q 10
280 - - 1.4Q 10
355 - - 0.95Q 0.7Q
400 - - 0.95Q 0.7Q
500 - - 0.7Q 0.7Q
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5.20 Standard default setting
: Factory default setting

\
: * Function :
: This parameter is to set two or more parameters at a time for different commands. Using this parameter, all |
| parameters can be also return to their respective default settings by one operation, and save or set specific :
| parameters individually. !
Title Function Adjustment range Default setting

o -

/:50Hz default setting

Z':60Hz default setting

3 :Factory default setting

4 :Trip clear

:Cumulative operation time cleared
LyrF Factory default g:lnitialization oF; type information o

setting 7:Save user-defined parameters

:Reset of user-defined parameters

5:Cumulative fan operation time record clear

{1 :Acceleration/deceleration time setting 0.01 sec.~600.0 sec.
[Note 4]

! 1:Acceleration/deceleration time setting 0.1 sec.~6000 sec.

Note 1: This parameter is used to change the settings of other parameters. Therefore, J is always displayed.

Note 2: £ 5 P cannot be set during the inverter operating. Always stop the inverter first and then program.

Note 3: When parameter £ 4 F is invoked, the value set previously is displayed on the left side of the parameter.
Note 4: If £ 5 F is setto {[7, the optional communication devices DEV002Z, PDP002Z and CCL001Z cannot be used
with the inverter. (The personal computer communications software PCM001Z cannot be used, either.)

Furthermore, the copy function of the LED extended panel option (RKP002Z) does not work normally, so use
only the parameter setting function and the monitoring function.

Note 5: If the power is turned off while the parameter & 4 F' is being set, an error (£ £ 7 2) will occur when the power
is turned back on. If the £ £ F 2 error occurs, set £ 5 F again.

[Programmed value]

| 50Hz default setting (£ YP=1)|
Setting £ 5 F at ! causes all the following parameters to be set for operation using a base frequency of 50Hz.
(This does not change the settings of any other parameters.)

« Maximum frequency F H :50Hz -« VI/Il input point 2 frequency A {F & : 50Hz
« Base frequency 1 L :50Hz + RR/S4 input point 2 frequency A F & : 50Hz
- Base frequency 2 £ ! 70 :50Hz + RXinput point 2 frequency F 2 {5 : 50Hz
- Base frequency 3 F { 7Y :50Hz + Al1 input point 2 frequency F 225 : 50Hz
- Base frequency 4 F ! 75 :50Hz + AI2 input point 2 frequency F 2 3 { : 50Hz
« Upper limit frequency &/ :50Hz  + RP/high-speed pulse input point 2 frequency < & 3 7 : 50Hz
« Forward speed limit input level F 52 & :50Hz - PID deviation upper limit 7 35 4 : 50Hz
« Reverse speed limit input level £ 42 & :50Hz + PID deviation lower limit £ 355 : 50Hz
« Commercial power/inverter switching frequency & 35 5 : 50Hz  + Process upper limit = 3 & 7 : 50Hz
« Point 2 frequency F 5 X :50Hz + PID output upper limit # 3 75 : 50Hz

« Automatic light-load high-speed operation frequency & 3 3 & : 50Hz  + Motor rated rotational speed F 47 7 :1400~1480min-1 (According to model)
| 60Hz default setting (£ YP=2)]|

Setting £ 4 F at & causes all the following parameters to be set for operation using a base frequency of 60Hz.
(This does not change the settings of any other parameters.)

« Maximum frequency F H :60Hz -« VI/Il input point 2 frequency A {F & : 60Hz
« Base frequency 1 L :60Hz + RR/S4 input point 2 frequency A F & : 60Hz
- Base frequency 2 £ ! 70 :60Hz + RXinput point 2 frequency F 2 {5 : 60Hz
- Base frequency 3 F { 7Y :60Hz + Al1 input point 2 frequency F 22 5 : 60Hz
- Base frequency 4 F ! 75 :60Hz + Al2 input point 2 frequency F 2 3 ¢ 1 60Hz
« Upper limit frequency &/ :60Hz  + RP/high-speed pulse input point 2 frequency < 2 3 7 : 60Hz
« Forward speed limit input level F 52 & :60Hz - PID deviation upper limit 7 35 4 : 60Hz
« Reverse speed limit input level £ 42 & :60Hz + PID deviation lower limit £ 355 : 60Hz
« Commercial powerfinverter switching frequency £ 355 : 60Hz + Process upper limit = 35 7 : 60Hz
« Point 2 frequency F 5 {4 :60Hz + PID output upper limit # 3 75 : 60Hz

« Automatic light-load high-speed operation frequency ~ 5 3 {7 : 60Hz  + Motor rated rotational speed F 47 7 :1680~1775min-1 (According to model)
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[ Default setting (£ YP=3)|
Setting parameter £ 5 F to 3 resets all parameters except the following to their default settings.
*When this parameter is set to 3, is displayed for a while, then switches back to the original display (
or )A Note that this setting also clears all trip history records. Trip history data will be cleared at this time.

Following parameters are designed considering maintenance that they cannot be reset to the factory default setting
even if you set the parameter £ 4 7 at 3. Following parameters are not displayed on the user parameter group
&~ L even if their settings are different from their default settings. So please be careful.

Title Function Title Function
AUH History function F478 Optional Al2 input bias
FRASL FM terminal meter selection F 475 | Optional Al2 input gain
F FM terminal meter adjustment FEES Logic output/pulse train output selection (OUT1)
AN5L | AM terminal meter selection FE& 72 | MON1 terminal meter selection
AN AM terminal meter adjustment F & 73 | MON1 terminal meter adjustment
F {08 | Analog VIVl voltage/current switching FE M MON2 terminal meter selection
Fios Analog Al2 (optlon'al C.Ircun board) FETS MON2 terminal meter adjustment
voltage/current switching
F 4780 | VIlinput bias FEE ! | FM voltage/current output switching
F 47 ¢ | VI input gain FEES | MON1 voltage/current output switching
FYI2 RR/S4 input bias F559 ! MON2 voltage/current output switching
o - -
:Z : 1:3, Eiﬁ;&?iﬁ:am ‘5 ::gé'.' Quick registration parameter 1~32
F4T RX input gain FEBL | Free notes
F45 Optional Al1 input bias FE899 Network option reset setting
F 477 | Optional Al input gain

Trip clear (£ YP=Y)|
Setting £ 4 F to 4 initializes the past four sets of recorded trip history data.
* (The parameter does not change.)

Cumulative operation time clear (£ YP=5)]
Setting £ 4 F to 5 resets the cumulative operation time monitor to the initial value (0 [zero] time).

Initialization of type information (£ 4 P=5)|

When a trip occurs because of a type error (£ £ 4 F is displayed), you can clear the trip by setting £ 5 to 5. This
function is used to reformat a control circuit board to adapt it to an inverter, for example, when a circuit board is
removed from an inverter to use another inverter for maintenance or for other reasons. This setting clears all type
data stored in the inverter.

Save user-defined parameters (£ YP=17)]
Setting £ 4 F to 7 causes all the current parameter settings to be stored individually.

Reset of user-defined parameters (£ YP=8)]|
Setting £ 4 F to & returns all parameters to the settings saved by setting the parameter £ 5 =7,
* The above settings 7 and & allows you to have your own default parameter settings.

Cumulative fan operation time clear (£ YP=9)]
Setting £ 4 F to 5 resets the cumulative fan operation time to the initial value (0 [zero] time). Set this parameter
when replacing the cooling fan, and so on.

Acceleration/deceleration time setting: 0.01 to 600.0 sec. (£ YP={3)]
When £ 4 P is setto /I, the acceleration/deceleration time can be set within a range of 0.01 to 600.0 sec.

Acceleration/deceleration time setting: 0.1 to 6000 sec. (E YP={ {)|
When £ 4 P issetto { {, the acceleration/deceleration time can be set within a range of 0.1 to 6000 sec.
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5.21

Searching for all reset parameters and changing their settings

Lr U |: Automatic edit function
7
|I « Function
I

I

I

I

\

N

changed within this group.

Automatically searches for only those parameters that are programmed with values different from the
standard default setting and displays them in the user parameter group & ~ L. Parameter setting can also be

Note 1: If you reset a parameter to its factory default, the parameter will no longer appear in 5~ L.

Note 2: It may take several seconds to display changed parameters because all data stored in the user parameter

group & r L is checked against the factory default settings. To cancel the parameter group search in process,

press the key.

Note 3: Parameters which cannot be reset to the default setting after setting £ 5~ to 7 are not displayed.

= Refer to Section 5.20 for details.

m How to search and reprogram parameters
The operations of search and resetting of parameters are as follows.

Key operated LED display Operation
Displays the operation frequency (operation stopped).
a.0 (When standard monitor display selection F 7 {J={ [Output
frequency])
AUH The first basic parameter “History function (5 L/ H)" is displayed.
@ @ ol Press A or V key to select [T~ 1.
Voo Press the ENTER key to enable the user parameter automatic edit
- function.
@ Searches for parameters that are different in value from the standard
o arr default setting and displays those parameters. Press the ENTER key
et orthe A key to change the parameter displayed. ( Press the ¥V key
@ @ to search for parameters in reverse direction.)
@ 8.0 Press the ENTER key to display the set value.
@ @ 5.0 Press the A key and V key to change set value.
. - Press the ENTER key to save the changed value. The parameter
S u@lqu_ [N .
name and the programmed value will flash on and off alternately.

( ) u--F Use the same steps as those given above to display parameters that
(L--r) you want to search for or change setting with the A key and ¥/ key.
u--- When [{ - - - appears again, the search is ended.

©
@9@

Parameter display

Fr-F
y

non
(A

A search can be canceled by pressing the MODE key. Press the key
once while the search is underway to return to the display of
parameter setting mode.

After that you can press the MODE key to return to the status monitor
mode or the standard monitor mode (display of operation frequency).
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5.22

EASY key function

: Registered parameter [FI5 1M FI82 |:

[

display selection Quick registration parameter 1~32
F 750 |: EASY key function selection

72 N
« Function \I
The following three functions can be assigned to the EASY key for easy operation by means of a single key. :
« Setting monitor mode switching function |
« Shortcut key function :
« Operation panel/remote key function /'

N 7

Parameter setting]
Title Function Adjustment range Default setting
: Standard setting mode at time of activation
Registered parameter of motor
display selection {: Quick mode at time of activation of motor
2': Quick mode only
£ Quick mode/ standard setting mode
switching function
{:Shortcut key:
Pressing for 2 sec. to record the parameter,
Fas0 EASY key function selection pressing normally to jump to recorded
parameter (first jump to the 1st history)
2 :Operation panel/remote key:
Operation panel by ON
3 Monitor peak minimum hold trigger

]

]
o

FLEL

[

m Quick mode/standard setting mode switching function (F 75 0=0)

The EASY key allows you to switch between quick mode and standard setting mode.
The way parameters are read out and displayed varies according to the mode selected.

Quick mode

This mode allows you to previously select parameters (max. 32 parameters) whose settings need to be changed
frequently and to read them out only. Eight parameters are selected by default; add or remove parameters as
required.

Standard setting mode
Standard setting mode in which all parameters are read out.

[How to read out parameters]
To enter the setting monitor mode, set parameter F 75 [ to £, switch to the setting monitor mode using the EASY
key, and then press the MODE key.
Press the A key or the V' key to read out parameters in ascending or descending order.
The relation between the parameter and the mode selected is shown below.

PSEL =0

* Standard setting mode at time of activation of motor. Press the EASY key to switch to the quick mode.

[PSELE!

* Quick mode at time of activation of motor. Press the EASY key to switch to the standard setting mode.

PSEL =2

* Quick mode (fixed).
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[How to select parameters]
Select the desired parameters as parameters 1to 32 (F 75 {~F 75 ). Note that parameters should be specified
by communication number. For communication numbers, refer to Table of parameters.
In the quick mode, only parameters registered as parameters 1 to 32 are displayed in order of registration.
By default, parameters are set as shown in the table below.

[Parameter setting]

Title Function Adjustment range Default setting
FI5 ! Quick registration parameter 1 n~5549 HOEUY)
FI52 Quick registration parameter 2 g~955 I5(PE)
Fi53 Quick registration parameter 3 a~955 L I(FH)
FIi5Y Quick registration parameter 4 n~5549 EIGIES)
FI55 Quick registration parameter 5 0~5585 IOWED)
FI55 Quick registration parameter 6 n~5549 EO0(EHA)
Fais7 Quick registration parameter 7 0~55% S(FI
FI58 Quick registration parameter 8
~ ~ 0~55% 955
FIR Quick registration parameter 31
FIEZ Quick registration parameter 32 a~955 SO(PSEL)

Note: If any number other than communication numbers is specified, it is
regarded as 5 5 5 (no function assigned).

m Shortcut key function (F 75 0= {)
This function allows you to register, in a shortcut list, parameters whose settings need to be changed frequently so
that you can read them out easily in a single operation.
The shortcut is usable in the frequency monitor mode only.

[Operation]

Continuous 5 5 5': Disabled

Set the parameter £ 75 [ to {, read out the setting of the parameter you want to register, and press and hold down
the EASY key for 2 sec. or more. The registration of the parameter in a shortcut list has been completed.
To read out the parameter, just press the EASY key.

m Operation panel/remote key function (F 750=2)
This function allows you to easily switch control devices (operation panel and terminal board) used to start and stop

operation and to set the frequency.
To switch between control device, set the parameter 5 75 {7 to &, and then select the desired control device, using

the EASY key.

[When using the terminal board]

If £ 110 4=101, no switching operation is required.

[When using the operation panel]
Turn on the EASY key.

m Peak hold function (F 750=3)

This function allows you to set peak hold and minimum hold triggers for parameters F

an
i

9,F88E,F5E8,

F58 70 and F 577, using the EASY key. The measurement of the minimum and maximum values set for = 70 5,
FREEL,FEEE, F5 70 and F 5 72 starts the instant when you press the EASY key after setting parameter

Fi50t 3.

The peak hold and minimum hold values are displayed in absolute values.
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6. Extende%

Extended parameters are provided for sophisticated operation, fine adjustment and other special purposes.
= Refer to Section 11, Table of parameters.

6.1 Input/output parameters

6.1.1 Low-speed signal
F {00 |: Low-speed signal output frequency

N
* Function :
When the output frequency exceeds the setting of £ 7 an ON signal will be generated. This signal can be :
used as an electromagnetic brake excitation/release signal. :
*Through the open collector terminal OUT1 or OUT2 (24Vdc-50mA [max.]). :
]

[Parameter setting]
Title Function Adjustment range Default setting

F oo Low-speed signal output frequency a0~U1L Hz a0

Output frequency [Hz] A

Set frequency

F 80
A
0 ;ime [s]
Low-speed signal output
P24-OUT1 terminals (Default setting)
P24-OUT?2 terminals ON
FLA-FLB-FLC terminals E— L OFF

Low-speed signal output: Inverted ON
[ OFF

[Connection diagram (Sink logic)]

« Output terminal setting
The low-speed signal (ON signal) output function has been assigned to the terminal OUT1 by default. This
setting must be changed to invert the polarity of the signal.
[Parameter setting]
Title Function Adjustment range Example of setting
Output terminal function selection 0~255 4 (ON signal) or
1(0OUT1) - 5 (OFF signal)
Note: To put out signals to OUT2, select the parameter £ {3 {.

Fi30

[ )
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6.1.2 Putting out signals of arbitrary frequencies
F 10 ! |: Speed reach setting frequency
: Speed reach detection band
T T oo ~
: « Function :
: When the output frequency becomes equal to the frequency setby F (I { +F {[J 7, an ON or OFF is |
| generated. :
\ |

[Parameter setting of frequency and detection band]

Title Function Adjustment range Default setting
Fiot Speed reach setting frequency ao~tl o0
Fioz2 Speed reach detection band S0~ Hz 25

[Parameter setting of output terminal selection]

Title Function Adjustment range Example of setting
Fi3: Output terminal function selection2 | , 5 5t B(RCH (specified s:)eed ON signal) )
[l ] (OUTZ) uTC

5 (RCH (specified speed OFF signal) )

Note: To put out signals to OUT1, select the parameter £ {3 .

1) If the detection band value + the set frequency is less than the designated

frequency
Output frequency [Hz] A

T1+F

Speed reach setting frequency
P24-OUT1 terminals

P24-OUT2 terminals (Default setting)
FLA-FLB-FLC terminals

Y

Time [s]

ON
OFF

( Speed reach setting frequency : Inverse

ON
OFF

2) If the detection band value + the set frequency is more than the designated

frequency

Output frequency [Hz] y

>

Fza-F e

4

Speed reach setting frequency
P24-OUT1 terminals

"I'lme [s]

P24-OUT2 terminals (Default setting)
FLA-FLB-FLC terminals

( Speed reach setting frequency : Inverse

ON
OFF

ON
OFF
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6.2 Input signal selection

6.2.1 Priority when forward/reverse run commands are entered simultaneously

: Priority when forward/reverse run commands are entered

simultaneously

* Function

(

l

l

: This parameter allows you to select the direction in which the motor runs when a forward run (F) command
| and a reverse run (R) command are entered simultaneously.
l

l

l

|

\

1)Reverse run
2)Deceleration stop

[Parameter setting]

Title Function Adjustment range Default setting
Priority when forward/reverse run
Fi0s5 commands are entered [:Reverse run, {:Stop H
simultaneously
[F {0 5=0(Reverse run)] If a F command and a R command are entered simultaneously,

the motor will run in the reverse direction.

Output frequency [Hz] A
Set frequency __Forward run
0 \ Time [s]
Set frequency everse run
Forward run signal ON
- L OFF

Reverse run signal ON
OFF

FiDs=

{ (Stop)] If a F command and a R command are entered simultaneously
the motor will slow down to a stop.

Output frequency [Hz] A
Set frequency
0 Time [s]
ON
Forward run signal OFF

R anal ,—I ON
everse run signa OFF
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6.2.2 Assigning priority to the terminal board in the operation panel and operation mode
: Input terminal priority selection

* Function
This parameter is used to give priority to certain external commands entered from the terminal board in
operation panel and operation mode.
For example, when jogging the motor by giving signals externally.

———————

[Parameter setting]
Title Function Adjustment range Default setting

FI0E Input terminal priority selection [ :Disabled, {:Enabled 0

[£: Deselect (terminal board has no priority)]
Priority is always given to commands (operation commands) entered from the operation panel. To give priority to
commands from the terminal board, it is necessary to switch from control panel operation to terminal board
operation by sending signals through the terminal board.

C‘c_arp_'n?_?nd_frcl)m the operation panel 0 o »| Valid command
(Chbd=1)
O . . .
The mode switching terminals
are used to switch to terminal
P " the terminal board board operation mode.
ommand from the terminal boar = Refer to Section 7.2.

[ {: Select (terminal board has priority)]
Priority is given to commands entered from the terminal board even in operation panel operation mode.

A
Command from the operation panel
(rnbg=1 QO »| Internal command
o
B
C d from the terminal board l_ A: No command from the terminal board.
ommand from fhe fermine’ boar B: Command from the terminal board.

m Priority command from terminal board (Operation command)
Jog run - input terminal selection {5/ {5
DC braking : input terminal selection & 2/ 3

An example of switching to jog run in operation panel operation mode.

[In case that terminals S3 and CC are assigned to jog run]
Assign control terminal S3 ([ /4 preset speed 3] in default setting) as the jog run setting terminal.

Title Function Adjustment range Example of setting
Input terminal function . .
(0T s 11
T selection 7 (S3) O~135 !B (Jog run settin g terminal)
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Output frequency [Hz]

Forward run
Set frequency

Forward run

()

Panel key

3-CC
(Jog run)

6.2.3 Analog input signal switching

: Analog input VI/VII voltage/current switching
: Analog input Al2 (optional circuit board) voltage/current switching

* Function

These parameters are used to switch signals to be sent to the analog input terminals VI/ll and Al2 (optional).

Parameter setting]
Title Function Adjustment range Example of setting
i ' Voltage input
con o o
FinE Analog VI/VII voltage/current switching - Current input I
Fiog Analog input Al2 (optional circuit board) | £: Voltage input 0
- voltage/current switching {: Current input
When using the analog input terminal VI/Il When using the analog input terminal VI/Il
as a voltage input terminal (VI) as a voltage input terminal (I1)
Fiog=g Fiog=t
CCA VI CCA: Analog common CCA VI
0~10V input 0~20mA(4~20mA) input

= For an explanation of input gain and bias adjustments, refer to Section 6.28.
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6.3

Terminal function selection

6.3.1 Keeping an input terminal function always active (ON)

on
g

LF !

* Function

selectable)

This parameter specifies an input terminal function that is always kept active (ON). (Only one function

,| F1217] | F {28 ]: Always ON function selection 1~3

Title Function Adjustment range Default setting
Fiig Always ON function selection 1 0~135 &
Fida Always ON function selection 2 O~135 &
Fi28 Always ON function selection 3 O~135 &

* The selected function is always kept active regardless of the type of logic (positive or negative) in the table of
function settings in 7.2.1.

6.3.2 Modifying input terminal functions

|||
||| < ||| <2

= For details, refer to Section 7.2.1.

: Input terminal function selection 1 (F) : Input terminal function selection 7 (S3)

: Input terminal function selection 2 (R)
: Input terminal function selection 4 (RES) :

: Input terminal function selection 5 (S1)

Input terminal function selection 8 (RR/S4)

Input terminal function selection 9~16

 Input terminal function selection 6 (S2) [FIE1]:

Input terminal function selection 17~20

P \
: * Function :
: Use the above parameters to send signals from an external programmable controller to various control input :
: terminals to operate and/or set the inverter. :
| The desired contact input terminal functions can be selected from 120 types (- { 3 5). This gives system |
! design flexibilty. !
: Using the SW3 switch, the function of the RR/S4 terminal can be selected between analog input and contact :
: input. By default, the RR/S4 terminal is set as an analog input terminal (voltage input terminal). To use it as a :
|\ contact input terminal. therefore. vou need to turn the SW3 switch to the S4 position. ’I
m Setting of contact input terminal function
Terminal Title Function Adjustment range Deféult
symbol setting
- Fiin Always ON function selection 1 & (ST)
- Fi21,Fi28 Always ON function selection 2, 3 g
F Fiit Input terminal function selection 1 (F) 0~ 135 2 (F)
R FiiZ Input terminal function selection 2 (R) (:"; Rc;fer to H (R)
RES Fiid Input terminal function selection 4 (RES) Section 11.) 8 (RES)
S1 F 5 Input terminal function selection 5 (S1) ' HREN)
S2 FlLIR Input terminal function selection 6 (S2) /2 (S2)
S3 FiT Input terminal function selection 7 (S3) 14 (S3)
The terminal below is operative only when SW3 is in the S4 position. — —
RR/S4 | Fil [ Input terminal function selection 7 (S4) O~ 135 [Note2] | {5 (S4)

Note 1: The function that has been selected using £ { ([, F {2 7and F {2 & (always ON function selection 1~3
parameter) are always activated.
Note 2: When using the RR/R4 terminal as a contact input terminal (sink logic), always turn the SW3 slide switch to
the S4 position.
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m Connection method
1) a-contact input

[Inverter [a-contact switch] ~ Sink setting

Input :
terminal i % This function is activated when the input terminal and CC :

(common) are short-circuited. Use this function to
specify forward/reverse run or a preset speed operation.
cc ;

2) Connection with transistor output

[Inverteq [Programmable controlleq
Input . . .
terminal *Operation can be controlled by connecting the input and CC

(common) terminals to the output (no-contacts switch) of the
: programmable controller. Use this function to specify
cc forward/reverse run or a preset speed operation. Use a
i transistor that operates at 24Vdc/5mA.

* Interface between programmable controller and inverter

Note: When using a programmable controller with open collector outputs for control, connect it to the P24/PLC
terminal, as shown in the figure below, to prevent the inverter from malfunctioning because of current
flowing in.

Also, be sure to turn the SW1 slide switch to the PLC position.

Programmable controller Inverter
+24V
SW1 _T_
O |PLC
PLC
i
P24/PLC
F~S4
+24V
power ———
supply
CcC
F— )1

3) Sink logic/source logic input
Sink logic/source logic (input/output terminal logic) switching is possible.
= For details, refer to Section 2.3.2.
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6.3.3 Using the servo lock function
: Input terminal function selection 4 (RES)

: Starting frequency setting

* Function
As with the operation of a server motor, these parameters allow you to operate the motor at 0Hz by simply
issuing an operation signal. These parameters are used to hold the motor at a standstill.

[Parameter setting]
Title Function Adjustment range Example of settin%
sl Input terminal function selection 4 (RES) O~135 i
FoHD Starting frequency setting 0.0~ 100 Hz o0 |

Note 1: This function is enabled only when parameter ' & is set to & (PG feedback vector control).
Note 2: To activate servo lock, parameter F 2 4 [ (starting frequency setting) needs to be set to I [Hz].
Note 3: These parameters are not intended for position control, and if a load larger than the holding power of the
motor is applied, the motor rotates. Keep this in mind.
If parameter £ { {4 (for selecting a function for the RES terminal) is setto 7/, a servo lock signal is added to the
RES signal. In that case, turning on the signal to the RES terminal activates the servo lock function. Note that even
when the servo lock function is activated, or the operations can be performed normally by inputting an F or R signal.

Output frequency [Hz]

Servo lock status

0 Coasting <+ < <€Pp—> Time [s]
Servo lock signal
+RES signal
F signal ]
R signal
,’ ___________________________________________________________ N

Even if the motor is started with servo lock activated, a starting torque of 150% or more can be produced.

In such a case, however, the thermal protection level is lowered just as is the case with low-speed operation.
Therefore, the following parameters

« L I (Thermal protection characteristic selection)

« £ Hr (Motor electronic-thermal protection level 1), & {73, F 77, F
« F 55 (OL reduction starting frequency)
« F &1L 7 (Motor 150%-overload time limit)

need to be adjusted according to the motor.

&
N

6.3.4 Modifying output terminal functions
: Output terminal function selection 1 (OUT1)
: Output terminal function selection 2 (OUT2)
: Output terminal function selection 3 (FL)

[F 133 H F {38 ]: Output terminal function selection 4~9
[ F {168 M F {53 ]: Output terminal function selection 10, 11

=> For details, refer to Section 7.2.2.
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6.3.5 Response time of input/output terminals

: Input terminal 1 response time selection
: Input terminal 2 response time selection
: Input terminal 4 response time selection
! : Input terminal 5~12 response time selection
{

F {45 |: Input terminal 13~20 response time selection
= For details, refer to Section 7.2.3.
The output terminal and the response time can be set with “My function.”
= For details, refer to Section 6.39.

N
£
£

6.4 Basic parameters 2

6.4.1 Switching among VIf characteristics 1, 2, 3 and 4 from input terminal

: Base frequency 2 : Manual torque boost 3

: Base frequency voltage 2 : Thermal protection level 3
: Manual torque boost 2 : Base frequency 4
[}
[}

il
: Thermal protection level 2 : Base frequency voltage 4
: Base frequency 3 : Manual torque boost 4

|||
| o B o
|| |||y |~ [[<3

: Base frequency voltage 3 F {8 ! |: Thermal protection level 4
/TS TT S mTommSmoooommoooommomoooooes ~
1 *Function 1
: Use the above parameters to switch the operation of 4 motors with a single inverter and to select motor V/f :
: characteristics (1 to 4) according to the particular needs or operation mode. :
| [Switching methods] |
: Terminals are used for this switching. :
: Note: The setting of parameter F £ (V/f control mode selection) is valid only when V/f1 is selected. If :
: VIf2,VIf3 or V/f4 is selected, V/f control is performed in constant torque mode. Do not switch motors :
| when the parameter 7 & (V/f control mode selection) is setat 7, 5. For parameters selected when :
: changing V/f characteristics (1 to 4), refer to table on the next page. II
‘L s

Note: Refer to Section 5. 8 . (Base frequency 1)for F {70, F {74 and F {78
Section 5. 8 s L. s (Base frequency voltage 1) for & {7 {, F {75 and F {7
Section 5.7 s & (Manual torque boost) for = { 72, F {75 and F {51,
and Section 5.14 £ H~ (Motor electronic thermal protection level 1) for & {73, F {7 7and F {5 {,
respectively.

9,
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m Setting of switching terminals
The VIf1, VIf2, VIf3 and V/f4 switching function is not yet assigned to any terminal. Therefore, it is necessary to
assign them to unused terminals.

Ex.) Assigning the V/f switching 1 function to S1 and the V/f switching 2 function to S2.

Title Function Adjustment range Example of setting
Fiis Input terminal function selection 5 (S1) | G~ {35 2 B (V/f switching 1)
FiLig Input terminal function selection 6 (S2) | f~ {35 38 (VI switching 2)

= =v

S1: V/f switching 1
S2: VI/f switching 2
CcC

S1-CC S2-CC \Zi Parameters selected

Base frequency 1

Base frequency voltage 1
Manual torque boost 1
Thermal protection 1

4

OFF OFF 1

oo
)

e

Base frequency 2

Base frequency voltage 2
Manual torque boost 2
Thermal protection 2

ON OFF 2

LXK WY

Base frequency 3

Base frequency voltage 3
Manual torque boost 3
Thermal protection 3

OFF ON 3

B T N T T T T L O i

P T Xy g

Base frequency 4

Base frequency voltage 4
Manual torque boost 4
Thermal protection 4

ON ON 4

S o oo

L < SRR PUFRT T BT )

T T[T

*Select V/f1 when using the vector control and the V/f-5 point setting.
Selecting V/f2,.VIf3, or V/f4 disables vector control but enables the V/f constant control.

* By using “My function,” torque limits and acceleration/deceleration modes can be switched along with V/f
switching.

,________

Note:With the operation panel or communication, the panel acceleration/deceleration selection (F 5 I %) can be set.
* This function is active only in operation panel operation mode.

F-10
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6.5 VIf 5-point setting

: VIf 5-point setting VF1 frequency : VIf 5-point setting VF4 frequency
: VIf 5-point setting VF1 voltage : VIf 5-point setting VF4 voltage

: VIf 5-point setting VF2 frequency : VIf 5-point setting VF5 frequency
: VIf 5-point setting VF2 voltage : VIf 5-point setting VF5 voltage

: VIf 5-point setting VF3 frequency

: VIf 5-point setting VF3 voltage

|| |||
0| L0 | [0| o
| |uaf|rf|~-| |2

‘n
w
wn

= For details, refer to Section 5.6,5).

6.6 Speed command switching

6.6.1 Using two types of frequency (speed) commands
: Frequency setting mode selection 1

il
mny|[33
C3|[Ca
C|[Q.

: Frequency priority selection
: Frequency setting mode selection 2
: Speed command priority switching frequency

il
| [Py
C3|[Ca
Q3| |~y

\
:
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
/

* Function
These parameters switch two types of frequencies
« Automatic switching by parameter setting
« Automatic switching by means of switching frequencies
« Switching with input terminal

TN
——————————

1) Switching with input terminal board (F 200=0)
Reference can be switched if the frequency priority switching function is assigned to a terminal.

Command selected A

with E 04 QueOr——=| Operation frequency

o command

Command selected
with 20 7

A Selects the command set with parameter F /7 {J o . — Operation frequency command switching terminal OFF
B : Selects the command set with parameter F 2 7 7. — Operation frequency command switching terminal ON

Ex.) When the frequency priority switching function is assigned to terminal S3.

Title Function Adjustment range Example of setting
o o
ol Input terminal function selection 7 (S3) O~135 o H’(Operatlon_fref_quency command
switching)
Speed command
S3 OFF C(:-'mnmand selected with
"nu
CcC ON Command selected with
Feon

F-11
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2) Automatic switching by means of switching frequencies (F28080={)

Command selected Qe O—pp

Operation frequency
Wlth u 1_‘1’

B command

Command selected
with F 20 7

A: If the frequency set with F /7 & is higher than that set with 7 2 & Priority is given to the

command set with £ /7 o.
Priority is given to the
command set with £ 2 7.

B: If the frequency set with F /77 o is equal to or lower than that set with 5 2} &

Frequency setting signal A

F208

v

Priority is given to Priority is given to
the command set the command set
with F 10 . with F 20 7.

[ Parameter setting]
Title Function

Adjustment range Default setting
{:VI/Il (voltage/current input)
£':RR/S4 (potentiometer/voltage input)
3:RX (voltage input)
4:Operation panel input enabled
(including LED/LCD option input)
&5 :2-wire RS485 communication input
Fhod Frequency setting mode selection 1 5,24-‘”"6 RS.48§ communication input 2
{:Communications option input
5:Optional Al1 (differential current input)
5:Optional Al2 (voltage/current input)
! I :Up/Down frequency
{ {:Optional RP pulse input
{ Z:Optional high-speed pulse input
{ 3:Optional binary/BCD input
RN QIF 20 7 terminal SW|tch|ng

(|nput terminal function selection
Frequency priority selection 9)

"
"y
3
3

3

i F 0 d1F 280 7 frequency switching
(switching with £ 25 5)

Frequency setting mode selection 2 | Same as F 74 (I~ !3)

Speed command priority switching 0 ~FH Hz

frequency

-~

O

L
Lo T [

o

F-12



TOSHIBA E6581442

6.7 Operation frequency

6.7.1 Start frequency/Stop frequency
: Start frequency setting
F 243 |: Stop frequency setting

sy T T T TS T TS T T T T T T T T T T T TS T T T T T T T T T T T T T T T T T T T T T I T T T T T T T =\
* Function

The frequency set with the parameter = & 4 [ is put out as soon as operation is started.
Use the F & 4 [J parameter when a delay in response of starting torque according to the
acceleration/deceleration time is probably affecting operation. Setting the starting frequency to a value from
0.5 to 2.0Hz (max. 5Hz) is recommended. The occurrence of an overcurrent can be suppressed by setting
this frequency below the rated slippage of the motor. If 0 speed torque is needed (F =7, &), set F 24T,
F 243 at0.0Hz.

« At start up : frequency set with £ & 5 is put out immediately.

«Atstop  : The output frequency drops to OHz immediately by the frequency set with = 24 3.

[
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
\

[Parameter setting]

Title Function Adjustment range Default setting
F2H Starting frequency setting G0~ 100 Hz a.d
F2H3 Stop frequency setting 00~30.0 Hz 0.0

Output frequency [Hz] A

Start frequency setting Fe

y \
) \_\

/ \
A
0 7 Time [s]

Stop frequency setting Fc

Note: Set these parameters so that the start frequency is higher than the stop frequency .
If the -set frequency is lower than the -set frequency, the reference frequency must be
higher than the F 2 4 3-set frequency to start the motor.

Ifboth [ FZ 4T | and [ F 243 | are setto J.0 Hz, the motor will start even if the frequency set is 0.0Hz.

6.7.2 Run/Stop control with frequency setting signals

: Operation start frequency
F 242 |: Operation start frequency hysteresis

* Function

The Run/Stop of operation can be controlled simply with frequency setting signals.

[Parameter setting]

Title Function Adjustment range Default setting
FoH Operation starting frequency O0~FH 0.0
F2He Operation starting frequency hysteresis O0~300 Hz .0
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Output frequency [Hz]

A
[FH]

[Fa9 1]« [FaHe]

Yy,

>
B 100% Operation frequency command value

The inverter begins accelerating after
the frequency command value has

reached point B.

Deceleration stop begins when the
frequency command value decreases

below point A.

6.7.3. Frequency setting signal 0Hz dead zone handling function

F 244 |: Frequency command dead band

7

* Function

If the frequency is set to 0Hz by means of an analog signal so that the motor shaft can be locked by sensor
vector control (F £ =7, &) the frequency may not always be OHz because of drift or offset.

In such a case, this parameter allows you to correctly set the operation frequency command to OHz. If the
operation frequency command is below the frequency setting signal OHz insensitive frequency set with

F 24, parameter £ 2 4 4 will adjust the operation frequency command to OHz.

[Parameter setting]

6.8

Title

Function

Adjustment range

Default setting

Fo44

Frequency command dead band

O.0~5.0 Hz

o
Ll

Operation frequency
command value
Output after handling
of the dead zone
Faud

OHz

DC braking

Operation frequency
command value

Note 1: This function is invalid to preset
the speed operation frequency

command.

Note 2: It is effective as frequency
instruction is to the frequency
reference chosen by /710,

F 20 7, communication,etc.

Note 3: The addition and multiplication of
the override function is carried out
to the frequency in which this

function operated.

6.8.1 DC braking

* Function

: DC braking start frequency

: DC braking current

F 252 |: DC braking time
F 25 3 |: Forward/reverse DC braking

priority control

direct current applied to the motor, the application time and the start frequency.

[Parameter setting]

\
|
|

A large braking torque can be obtained by applying a direct current to the motor. These parameters set the :
|
!

Title Function Adjustment range Default setting
FZ50 DC braking start frequency a0~ 120.0 Hz 0.0
F251¢ DC braking current a~100% 540
F2s5¢2 DC braking time 0.0~2 0.0 sec. L0
F253 Forward/reverse DC braking priority control [J:Disabled, {:Enabled o
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 Note: During DC braking, the DC braking
current may be a usted

Output frequency [Hz] . automatically to revent the overload
P q yIHa) LED display protection fu);mtlgn from being
Set frequency o b displayed tactlvated and causing the inverter to
. rip
DC braking The DC braking current may be

adjusted automatically to prevent
tri

X hen the inverter is used with a
DC braking start frequency standard motor, setting the
percentage of DC braking (F 25

above 60% may actlvate the thermal
0 y, protection function to prevent the
- motor from being overloaded
A Time [s] depending on the setting of £ 2 5 &
Output current [A] (DC braking time).

DC braking current m

DC braking time
Operation signal (F-CC) 8::

<DC braking start conditions>
The forward/reverse DC braking priority control function ~ &' 5 3 recognizes certain conditions such as stop
commands from the inverter, and is activated when the output frequency goes down below the DC braking start
frequency set with = & 5 [J. In this case, the conditions under which DC braking starts include not only the issue of a
start or stop command from the operation panel or an external input device, but also a fall in the reference frequency
below the value set with F 7 4 3 (stop frequency setting) or a fall in the output frequency below the operation stop
frequency setting F 24 3.

[DC braking under normal conditions] (Forward/reverse run DC braking priority control £ & 5 3={ [Disabled])

Output frequency [Hz] A Fos¢ Fos¢g F252 = : DC braking
Set frequency > /7 [e—> /7 <> —
I m
F2s5l \
0 1 UL >
Time [s]
Reference frequency A
Q] 2 2 (3)
Fosl
Fo43
0 s 1L >
. ) ON
Operation signal (F-CC) __ | 0 J 1 IJ OFF
(1) If F250 and F 24 3 > reference frequency : DC braking
(2)If F 250 > reference frequency > F 24 3 : Operation at the command frequency
If 250 and F 24 3 > reference frequency : DC braking

(3) If an operation command is entered during DC braking : DC braking is discontinued to restart the operation.
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[Priority to DC braking during forward/reverse operation] (Forward/reverse run DC braking priority control
F 25 3= {[Enabled])

Output frequency [Hz] F253=0 mmm: DC braking
A
! [Fzsa] ' 7 [Fesa] [Fesel [F2e2] [Fesal
Set frequency ' !
> / > [€—> /F- e#l >
) 1
1
\ ! :
I |
) ) 1 AN
0 o Time [s]
4 5 6 7
Reference frequency A @ / ® © (
Fosl
FoH3
0 b >
ON
Forward run signal (F-CC) J ) 'J | OFF
) ON
Reverse run signal (R-CC) ) OFF

(4) During normal forward/reverse run (F &5 3=0) : Not recognized as a stop command, so that the DC
braking is not active.

(5) If a reverse run (or forward) command is entered during forward run (or reverse) (F &5 3= {):
DC braking when the frequency set with F 25
decreases below the reference frequency during
deceleration.

(6) If an operation command is entered during DC braking : RUN command has a priority.

(7) If an operation command is changed from ON to OFF during DC braking, DC braking is discontinued to stop the

operation.

6.8.2 Motor shaft fixing control

F 254 |: Motor shaft fixing control

* Function
This function is used to prevent the motor from running unexpectedly after the motor is stopped because
it's shaft is not restrained or to preheat the motor.

S ——

[Parameter setting]
Title Function Adjustment range Default setting

F254 Motor shaft fixing control [:Disabled, !:Enabled Hi

If the motor shaft fixing control parameter F 2 5 Y is setat !, DC braking continue at half a braking rate of that set with
F 25 | to retain the motor after it has come to a full stop by DC braking. To discontinue motor shaft axis fixing control,
cancel the assignment of the input terminal function “ST standby command (6)” to an input terminal. Note, however,
that this function doesn't operate after a DC braking command is entered by control input terminal signal.

When assigning the ST function to the S3 terminal.

Title Function Adjustment range Default setting
Fuoin Always ON function selection 1 O~135 a
Fii Input terminal function selection 7 (S3) O~135 &

F-16
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LED display
Output frequency [Hz] d & is displayed.
A
Set frequency o & is displayed.
Fos2
DC braking start frequency
0 Time [s]
Output current [A] A

MAMA s ===
I

ON
Operation signal (F-CC
peration signal ( ) OFF
Operation standby signal (S3-CC) ON
— OFF

Note 1: If the motor shaft fixing control parameter ~ & 5 4 is setat { (enabled) when the output frequency is below
the DC braking start frequency ~ & 5 [ and terminals S3-CC are closed (ON), the DC braking function is
activated and the motor shaft fixing control continues regardless of the setting of the DC braking time
parameter F 25 2.

Note 2: If a power failure occurs during motor shaft fixing control and the motor starts to a coast, motor shaft fixing
control will be canceled. Also, if the inverter trips during motor shaft fixing control and is restored to working
order by the retry function, motor shaft fixing control will be canceled.

6.8.3 Function of issuing a 0Hz command during a halt
: 0Hz command output selection

S g g g g g g g g g g g g <

/7~ A
: « Function |
| This function controls the motor in the zero-speed state at the time of stop. If this function is set up, the :
: 0Hz command will be put out instead of DC braking at the time of a stop,and a motor will be controlled in :
: the setting time stop state. The monitor display serves as 4 & during this control operation. This function |
| operates only at the time of vector control with a sensor (F =17, §). :
: Refer to DC braking (Section 6.8.1) for conditions of operation. The position of DC braking is served as an :
'\ operation which sets the operation frequency command to OHz. Il

[Parameter setting]

Title Function Adjustment range Default setting
. ;
FZ255 OHz command output selection &i: Standard (DC braking) o
{: OHz command
F2sl DC braking starting frequency a0~ 20.0 Hz a0
252 DC braking time O.0~2 0.0 sec L0

Note 1: This function doesn't operate when F & 5 =00

Note 2: If this function is set up, motor shaft fixing control 5 &5 4 cannot be used.

Note 3: This function doesn't operate at the time of a torque control.

Note 4: This function doesn't operate except 7 & =7, & of the vector control mode with a sensor. In order to use this
function, the option board for PG feedback is required. Other than the vector control with a sensor P =7, &,
the usual DC braking operates.

Note 5: Since the reference frequency that will suspend the motor abruptly from the state of high rotation if (F &/ 5 &
is set up highly, please be careful. A trip may occur according to load conditions.

Note 6: This parameter has a function similar to the DC braking function, which is activated by a command from the
terminal board or an external control device (input terminal function & ' or £ 3, or command from external
control device). To the DC braking function which will be activated if ~ & & ! (jog run stop pattern) is set to
(DC braking), and to the DC braking function which will be activated if F 5 {1 3 (emergency stop pattern) is set
to 2 (DC braking), but it issues O0Hz commands instead of DC braking commands.
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6.9

Auto-stop in case of lower-limit frequency continuous operation

F 255 |: Time limit for lower-limit frequency operation

s

* Function

[Parameter setting]

If operation is carried out continuously at a frequency below the lower-limit frequency (i L ) for the period
time set £ &' 5 &, theinverter will automatically slow down the motor to a stop.
“t 5k P”is always displayed on the operation panel. (Blinking alternately)

The auto-stop function will be disabled when the frequency command value reaches over the lower limit
frequency (i L )+0.2Hz or the operation command is turned to off.

B e R e ~

Title Function Adjustment range Default setting
FO5E Auto-stop in case of lower-limit frequency .0 :None "o
continuous operation 8.1 ~E5E00.0 sec. s
Output frequency [Hz] A
L L +0.2Hz /\
vy /
Lo
Time [s]
FZ56 F25E F2osh
ON
Operation signal (F-CC)
OFF

Note: This function is enabled even at the start of operation and during switching between forward and reverse run.

F-18
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6.10

Jog run mode

: Jog run frequency
[F2& {]: Jog run stop pattern
FE’EE’ : Operation panel jog run mode

* Function
Use the jog run parameters to operate the motor in jog mode. Input of a jog run signal generates a jog run
frequency output at once, irrespective of the designated acceleration time.
Also, you can choose an operation panel start/stop mode between the ordinary start/stop mode and the jog
run start/stop mode.

,—————————\

The jog run function needs to be assigned to an input terminal.
When assigning it to the S3 terminal, set  { { 7to /5.
The motor can be operated in jog run mode while the jog run setting terminals are connected (S3-CC: ON).

[Parameter setting]

Title Function Adjustment range Default setting
F2al Jog run frequency FeHo~20.0 5.0
£ :Deceleration stop {: Coast stop
] . [ s 0 s Is]
cE Jog run stop pattern 2:DC braking stop u
o
coac ; . Li:Disabled, .
Fead Operation panel jog run mode {:Operation panel jog run mode enabled Y

<Examples of jog run>

[ $3-CC (JOG) ON + F-CC ON: Forward jog run|

[$3-CC (JOG) ON + R-CC ON: Reverse jog run|

y signal input + F-CC ON: Forward run, Normal operati q y signal input + R-CC ON: Reverse run | )

([ Normal

Output frequency [Hz]

Set frequency

Forward Forward Forward run
run run Reverse

run

Time [s]

F-CC

R-CC

s3cc |

Input of operation
frequency setting signal

* The jog run setting terminal (S3-CC) is enabled when the operation frequency is below the jog run frequency.
This connection does not function at an operation frequency exceeding the jog run frequency.

» The motor can be operated in jog mode while the jog run setting terminals are connected (S3-CC: ON).

« Jog run has priority, even when a new operation command is given during operation.

« Even during panel operation (£ /1 4 = !), the inverter can be switched forcibly to jog run mode by turning on or
off the input terminal if parameter £ {J & (input terminal priority selection) is set to ¢ and the jog run setting
function ( { &, {49)is assigned to the input terminal.

«Evenfor F @& /=0 or {, an emergency DC braking becomes enabled when setting F 5 [} 3=

« If a forward run command and a reverse run command are entered simultaneously while 5 {5 (priority selection
(both F-CC and R-CC are ON)) is set to {7 (reverse run), operation modes are switched as follows: forward jog run
— deceleration stop (jog frequency — OHz) — reverse jog run. Keep this in mind.

* The jog frequency is not restricted by the upper limit frequency (/1 ).
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6.11

[Setting of jog run setting terminal (S3-CC)]
Assign control terminal S3 ([ /4 preset speed 3] in default setting) as the jog run setting terminal.
Title Function Adjustment range Example of setting
Foia Input terminal function selection 7 (S3) | 5~ {35 {8 (Jog run setting terminal)
Note:During the jog run mode, there is LOW (low speed detection signal) output but no RCH (designated frequency

reach signal) output, and PID control does not work.

*When the inverter is in panel jog mode, pressing the@key displays ./} i, while pressing the@ key displays r o/ 5.
*When F /I [ is displayed, the inverter will be placed in forward jog run mode as long as the @ key is held down.
*When ~ /I [ is displayed, the inverter will be placed in reverse jog run mode as long as the key is held down.

+During jog run, the direction of rotation can be changed using the and @ keys. Press the@ key to run
the motor in the forward direction, or press the@ key to run it in the reverse direction.

«If you press and hold down the key for 20 seconds or more, the key failure alarm “£ - { 7" will be displayed.

The figure below shows the relationship between the operation panel jog run mode and each of the other modes.

Pressing the key, which will move the inverter through each of the modes.

Status monitor mode
Status monitor mode Status monitor mode

Note1: When the inverter is in operation (RUN key lamp is lit) or when an operation command is issued (RUN key lamp
is lit), the inverter cannot be switched to operation panel jog run mode.
Note 2: When parameter & {J & (input terminal priority selection) is setto !, the inverter does not display any
message saying that it is in panel jog run mode.

g run mode

Setting frequency via external contact input (Up/Down frequency setting)

: Input from external contacts - Up response time

: Input from external contacts - Up frequency step

: Input from external contacts - Down response time

: Input from external contacts - Down frequency step
F 268 |: Initial Up/Down frequency

F 269 |:Initial Up/Down frequency rewriting

!/ \
: « Function :
: These parameters are used to set the output frequency by means of a contact signal from the external :
| control device. |
- !
[Parameter setting]
Title Function Adjustment range Default setting

F 254 | Input from external contacts - Up response time O.0~100s ool

F 255 | Input from external contacts - Up frequency step 00~FHHz 0.1

FZ2EE | Input from external contacts - Down response time | 5.0 ~ (5.0 s a.d

F 25 7 | Input from external contacts - Down frequency step | .00 ~ F H Hz ool

F 258 | Initial Up/Down frequency Li~ULHz 8.0

£:Not changed
F 255 | Initial Up/Down frequency rewriting {:Setting of F 2 & & changed !
when power is turned off.

*These functions are operative when parameter F [ o (frequency setting mode selection 1) is setto {{J or
parameter £ 2 {1 7 (frequency setting mode selection 2) is setto {{J.
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m Adjustment with continuous signals (Parameter setting example 1)
Set parameters as follows to adjust the output frequency up or down in proportion to the frequency adjustment signal
input time:
Panel frequency incremental gradient = F 25 5/F 2 & 4 setting time
Panel frequency decremental gradient = F 25 7/F 2 5 & setting time
Set parameters as follows to adjust the output frequency up or down almost in synchronization with the adjustment by
the panel frequency command:
FOE4=F2G6= !
(RLL (or F5OD)IFH)

(F
(JEL (or F50 )IFH) F

5/F 25 M setting time)
(# 7

S
[
2& TIF 255 setting time)

= 3
= 3

«Sample sequence diagram 1: Adjustment with continuous signals»

RUN command

Incrementing (UP) I—I
[ 1

Decrementing (DOWN) signal

L
-

Set frequency clearing signal

Upper limit frequency

_ Gradient F 25 1F 2565
Command frequency [Hz] ~ Gradient £ 35 SIF2EH b

Lower limit frequency

Frequency 0 Hz

The dotted line represents the actual output frequency.

m Adjustment with pulse signals (Parameter-setting example 2)
Set parameters as follows to adjust the frequency in steps of one pulse:
FZ2E4, F25E < Pulse ON time
FZES,F2E 7= ! Frequency obtained with each pulse
* The inverter does not respond to any pulses with an ON time shorter than set with = 25 % or F #/ 5 5. 12ms
or more of clearing signal is allowed.

«Sample sequence diagram 2: Adjustment with pulse signals»

Operation command (such as F) _I

I
|

Incrementing (UP) signal

Decrementing (DOWN) signal

Clear signal
Upper limit frequency

Command frequency [Hz]

(The dotted line represents ¥ 3
the actual output frequency.) H S FAET " k
. » . N kS
OHz - T e
> e >t
FoaH FZEE
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m |f two signals are input simultaneously
« If a clear single and an up or down signal are input simultaneously, priority will be given to the clear signal.
« If up and down signals are input simultaneously, the frequency will be increased or reduced by the difference between
the settings of F 25 5 and F 2 & 7. For example, if the F & & 5 setting is larger, the frequency will be increased by the
value obtained by subtracting the setting of 7 &/ 5 5 from thatof F 25 7.

m Setting of the initial Up/Down frequency
To adjust the frequency start at a specified frequency other than 0.0 Hz (default initial frequency) after turning on the
inverter, specify the desired frequency using ~ & & & (initial Up/Down frequency).

Change of the initial Up/Down frequency

To make the inverter automatically save the frequency immediately before it is turned off and start operation at that
frequency next time power is turned on, set F 2 & 5 (change of initial Up/Down frequency) to { (which changes the
setting of £ 2 & £ when power is turned off).

Keep in mind that the setting of ~ & & £ is changed each time power is turned off.

Frequency adjustment range
The frequency can be set from 0.0 Hz to F X (Maximum frequency). The lower limit frequency will be set as soon as the
set frequency clearing function (function number § 2, § J) is entered from the input terminal.

] Minimum unit of frequency adjustment
If 1 2 (Frequency free unit magnification) is set to {.£1 [, the output frequency can be adjusted in steps of 0.01Hz.
6.12 Jump frequency - jumping resonant frequencies
£ |: Jump frequency 1

: Jumping width 1
: Jump frequency 2
: Jumping width 2
: Jump frequency 3
: Jumping width 3

N N NS

||| ||| ™
| ra| (A ru
||| =] [=J| =4
|

"
la¥]
-4
w

* Function
Resonance due to the natural frequency of the mechanical system can be avoided by jumping the resonant
frequency during operation. During jumping, hysteresis characteristics with respect to the jump frequency
are given to the motor.

________\
~————————

14

Output frequency [Hz] o
Jump frequency 1 (F & 711) > Jumping width 1 (F 2 7 1)
Jump frequency 2 (F & 72) > Jumping width 2 (F 2 7 3)
Jump frequency 3 (F & TH) > Jumping width 3 (F 2 75)
0 >

Frequency setting signal

F-22



TOSHIBA

E6581442

[Parameter setting]

Title Function Adjustment range Default setting
F20 Jump frequency 1 O.0~F H Hz a0
FZ2 7! | Jumping width 1 0.0~30.0 Hz 0.0

Jump frequency 2

O0~FH Hz

Jumping width 2

4.0~30.0 Hz

Jump frequency 3

O0~FH Hz

Jumping width 3

G.0~30.0 Hz

c3|ea|esfes s
{xou J Dubu b J [ ] 16

*If the upper limit frequency (/L ) is within jump frequency range,
it is limited to the lowest frequency in the jump frequency range.

*If the lower limit frequency (L. . ) is within jump frequency range,
it is limited to the highest frequency in the jump frequency range.

*Do not overlap upper limit frequency (1/1 ) and lower limit frequency (L
within jump frequency range.

)

—~

If they are overlapped, it is operated lowest jump frequency.

Do not overlap two or more jump frequency ranges, or 1%
it cannot be operated within normal range. \
\

Jumping width 2{:3 L B I;\

A

*During acceleration or deceleration,

J i idth 1
the jumping function is disabled for the operation frequency. umping wi

6.13  Preset speed operation frequencies

6.13.1 Preset speed operation frequency 8 to 15
[F28 7 M F239HY |: Preset speed operation frequencies 8 to 15

= For details, refer to Section 5.12.

6.13.2 Forced operation control
F 29Y |: Preset speed operation frequency 15 (Forced operation frequency)

* Function
Forced operation control is used when operating the motor at the specified frequency in case of an
emergency. If forced operation control is assigned to the terminal board selection parameter and a forced
operation control signal is given, the motor will be operated at the frequency specified with 7 & 5 4 (preset
speed operation frequency 15). (When the input terminal board selection parameteris setto 55 or 5 5.)

~——— e
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6.14  Trip-less intensification

6.14.1 Retry function
: Retry selection (selecting the no. of times)

/\ Warning

« Stand clear of motors and equipment.
The motor and equipment stop when the alarm is given, selection of the retry function will restart them
suddenly after the specified time has elapsed. This could result in unexpected injury.

« Take measures for safety, e.g. attach a cover to the motor, to prevent accidents if the motor suddenly
restarts.

Mandatory

* Function
This parameter resets the inverter automatically when the inverter gives a trip. During the retry mode, the
motor speed search function operated automatically as required and thus allows smooth motor restarting.

————————

[Parameter setting]
Title Function Adjustment range Default setting

F303 Retry selection (selecting the no. of times) {: Deselect, {~ [ times o

The likely causes of tripping and the corresponding retry processes are listed below.
Cause of tripping Retry process Canceling conditions

The retry function will be canceled at once
if tripping is caused by an unusual event
other than momentary power failure,

Up to 10 times in succession
Momentary power failure 1st retry :About 1 sec after tripping

Overcurrent 2nd retry : About 2 sec after tripping

L overcurrent, overvoltage or overload.
Overvoltage 3rd retry : About 3 sec after tripping X . . .
Overload This function will also be canceled if a retry

is not successful within the specified

10th retry : About 10 sec. after tripping number of times

Trips covered by the retry function
or 2,3 : Overcurrent « 0L !:Inverteroverload M : Overheat
«OC {P,2F, 3F: Overcurrentin DC section or  + 7L &': Motor overload « 50U E - PM motor step-out
overheating of devices « [IL - : Braking resistor
<OF L2, 3 : Overvoltage overload

*The retry function is disabled in the following unusual events:

«OCR {2, 3:Arm overcurrent at start-up «EEF { 2, 3. EEPROM error

CEFH : Input phase failure cErrd : Main RAM error

cEFPRD : Output phase failure cErrd : Main ROM error

Ol : Loaded side overcurrent at start time ~ * £~ - 4 : CPU trip

cOHZ : External thermal error cErrS : Interruption of operation command from
Ul : Low current external control device

cUP : Voltage drop in main circuit cErrhb : Gate array fault

Ok : Overtorque cErr 7 : Output current detector error

«EF !, EFZ :Ground fault cErrf : Optional unit error

< F : Emergency stop cE-10~C5

« Others (Other than trips covered by the retry function)
*Protective operation detection relay signals (FLA, FLB, FLC terminal signals) are not sent during use of the retry
function. (factory default setting)
A virtual cooling time is provided for overload tripping (5L ¢, GL 2, 0L r).
= See Section 13.2 for the virtual cooling time.
In this case, the retry function operates after the virtual cooling time and retry time.
*In the event of overvoltage tripping (£ F {~ F ), re-tripping may result unless the DC voltage decreases below a
predetermined level.
*In the event of overheating-caused tripping (£ H), re-tripping may result unless the internal temperature decreases
below a predetermined level, since the internal temperature detection function of the inverter works.
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*Even when trip retention selection parameter (- 5 J ) is setto {, the retry function is enabled by F 7 [I 7 setting.

*During retry the blinking display will alternate between - £ ~ 4 and the monitor display specified by parameter
monitor display selection parameter £ 7 { .

*The number of retries will be cleared if the inverter is not tripped for the specified period of time after a successful retry.
“A successful retry” means that the inverter output frequency reaches the command frequency without causing the
inverter to re-trip.

%At the occurrence of a trip, the rotational speed of the motor is measured and, after the motor is restarted, it's speed

is regulated to the speed measured.

6.14.2 Avoiding overvoltage tripping

: Overvoltage limit operation FE26 |: Overvoltage limit
: Regenerative over-excitation upper limit operation level

e ——————————————————————————————————————————————————

4 \
I+ Function |
: These parameters are used to automatically control the output frequency and prevent the motor from :
| tripping because of overvoltage due to a rise in the voltage in the DC section during deceleration or |
: constant speed operation. Note that the deceleration time may be prolonged when the overvoltage limiting :
| function is activated. |
N J
Overvoltage limit operation level
Output ‘\—\
frequency :
Ny
>
DC A F 5205 ]: Overvoltage stall protection
voltage :
-
>
[Parameter setting]
Title Function Adjustment range Default setting
£ :Enabled
.- . {:Disabled
] ! pu
F 30 5| Overvoltage limit operation 2'Enabled (quick deceleration) c
3:Enabled (dynamic quick deceleration)
F 3 {5] Regenerative over-excitation upper limit| {55~ {55 % [Note] Mo
F 5 2 &| Overvoltage limit operation level {88~ {58 % [Note] {34

Note: 100% corresponds to an input voltage of 200V for 200V models or to in an input voltage of 400V for 400V

models.

* If F 305 is setto 2 (quick deceleration), the inverter will increase the voltage to the motor (over-excitation
control) to increase the amount of energy consumed by the motor when the voltage reaches the overvoltage
protection level, and therefore the motor can be decelerated more quickly than normal deceleration.

*If £ 3015 is setto 3 (dynamic quick deceleration), the inverter will increase the voltage to the motor (over-
excitation control) to increase the amount of energy consumed by the motor as soon as the motor begins to slow
down, and therefore the motor can be decelerated still more quickly than quick deceleration.

*The parameter ~ 3 {5 is used to adjust the maximum energy that the motor consumes during deceleration, and if
the inverter is tripped during deceleration because of an overvoltage, specify a larger value.

*Parameter F 5 £ 5 serves also as a parameter for setting the regenerative braking level (see section 5.19.).

6.14.3 Output voltage adjustment/Supply voltage correction
: Base frequency voltage 1 (output voltage adjustment)
: Base frequency voltage selection (supply voltage correction)

2 Ay
I« Function :
: [Base frequency voltage 1 (output voltage adjustment)| |
| This parameter is used to set the voltage for the base frequency 1 .. . It can also be used to prevent the !
: base frequency over .. s from being put out even if the voltage is higher than the voltage set is applied. :
| (This parameter is operative when F 37 7is @ or 7.) |
: [Base frequency voltage selection (correction of supply voltage) :
| The F 3 {7 7 parameter maintains a constant V/f ratio, even when the input voltage decreases. The torque |
: during low-speed operation is prevented from decreasing. :
N e e e e e e _
OSupply voltage correction Maintains a constant V/f ratio, even when the input voltage fluctuates.
OOutput voltage adjustment Limits the voltage at frequencies exceeding the base frequency. Note that no limit

is imposed on the output voltage if the supply voltage is not compensated.
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[Parameter setting]

Title Function Adjustment range Default setting
Base frequency voltage 1 200V models:
L (output v?:al\agey ¢ 2hlVclass:50~3305 vV con
[YE v (I N 5 .
adjustment) HOOVclass:50~660V 400\;n’_1'f:_:iels.
[
Base frequency voltage {7:Without voltage compensation (limitless output voltage)
F307 selection {: With voltage compensation (limitless output voltage) o
- (correction of supply ' Without voltage compensation (limited output voltage)
voltage) 3 With voltage compensation (limited output voltage)

*If 7 311 7is setto [ or &, the output voltage will change in proportion to the input voltage.

*Even if the base frequency voltage (w L. /) is set above the input voltage, the output voltage will not exceed the
input voltage.

*The rate of voltage to frequency can be adjusted according to the rated motor capacity. For example, setting
F 310 7 to 3 prevents the output voltage from increasing, even if the input voltage changes when the operation
frequency exceeds the base frequency.

*When the V/f control mode selection parameter (7 £ ) is set to any number between 2~ or £~5, the supply

voltage is corrected regardless of the setting of 5 35 7.

[F 38 7=0: Supply voltage uncorrected, output voltage [F 38 7= {: Supply voltage corrected, output voltage

unlimited] unlimited]
y I Input
\ n‘;tm A voltage
voltage High
High
Input voltage ¢ & m
o Ls
Low £ ow
< 0 c
S < -
&t -]
[Ca )
™ |
> ™ >
0 Output frequency 0 Output frequency
* The above applies when V/f control mode selection * Note that a voltage higher than L v is applied at
parameter F £ issetto [J, { or 5. output frequencies over the base frequency I, even

if L w is set below the input voltage.
o l'. o
>1 the output voltage can be

Rated voltage prevented from exceeding

the input voltage.

[F 30 7=2: Supply voltage uncorrected, output voltage [F 38 7=3: Supply voltage corrected, output voltage

limited] limited]
A Input Input
7
vty voltage A voltage
Input voltage ¢ ~ i
nput voltage / High I High
Low 2 —— ¥ Low
59 £
) s
o ~ O
V1 ®
S M S
0 - 0 -
Output frequency Output frequency

* The above applies when V/f control mode selection
parameter F £ issetto {J, { or &.

Rated voltage

>1 the output voltage can be
prevented from exceeding
the input voltage.

Note: Rated voltage is fixed for 200V class at 200V and 400V class at 400V.
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6.14.4 Reverse run prohibition

6.15

: Reverse run prohibition selection

| |
| |
| This function prevents the motor from running in the forward or reverse direction when it receives the wrong |
| operation signal. !

[Parameter setting]
Title Function Adjustment range Default setting

:Permit all, {:Prohibit reverse run
' :Prohibit forward run

£

Fait Reverse-run prohibition selection

Warning!!

« If an operation command is entered to rotate the motor in the direction prohibited for the preset speed
operation with the mode or forced jog operation, this parameter will cancel the command regardless of
operation mode.

« If the motor constant is not set properly while vector control mode or automatic torque boost mode is
selected, the motor may turn in the reverse direction. The number of revolutions that correspond to the slip
frequency, in these modes, therefore, the stop frequency (F 2 4 3) should be set at the same level as the
slip frequency. In sensor vector control mode (F £ =7, &), depending on the setting of /!, 5, the motor
restarted may rotate in the direction opposite to the prohibited direction regardless of the setting of this
parameter.

,______________\

Drooping control

Speed at drooping gain 0%
Speed at drooping gain F 320
Drooping insensitive torque

: Drooping output filter

F323

: Drooping gain
!
[F323]:

|+ Function '
| When multiple inverters and motors are used to operate a system, the load can distribute to them using this
: function. These parameters allow you to adjust the frequency range, and also insensitive torque and gain. :

Gain1 Gain2 =]
o
o <}
g £
o, «
@ b 8
g F320] |-
o T o .
= / _[F337] -[F3e7 Frequency
/@ Internal torque Fi0 ] FSEEV
command N =mwzrm
Drooping insensitive torque — >

Drooping insensitive frequency

[Parameter setting]

Title Function Adjustment range Default setting
F3ch Drooping gain [Note] 2.0~ 1000 % 4.0
F3cdt Speed at drooping gain 0% 4.0~320.0 Hz 0.0
F322 Speed at drooping gain £ 320 O.0~320.0 Hz 0.0
F3z23 Drooping insensitive torque O~100 % g
F32M Drooping output filter 0.1~200.0 radls 188.0
Note: Drooping gain can be changed within a range of 0.1 to 100.0% during operation. When changing the setting to

0.0 (no drooping) or 0.0, stop operation.
+ Drooping control can be performed only when P £ issetto 3, 4, 7or 5.
* When torque over the insensitive torque is applied, the frequency is decreased (during power running) or
increased (during regenerative braking).
« The drooping function is operative at frequencies over the frequency set with £ 32 {.
« In the frequency range between the frequencies set with F 37 { and F 32 2, the degree of drooping changes
according to the magnitude of frequency.
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« The error in drooping insensitive torque increases in the frequency range above the base frequency, and it is
therefore recommended that these functions be used at frequencies below the base frequency.
« During drooping control, the output frequency is not restricted by the maximum frequency (F ).

The change in frequency at the time of drooping can be calculated, as described below:

a) Gain by internal torque reference (Gain1)
If internal torque reference (%) = 0
Gain1 = (internal torque reference - dead band [ £ 32 3 ])/ 100
Gain1 needs to be set at 0 or a positive number.
If internal torque reference (%) <0
Gain1 = (internal torque reference + dead band )/ 100

Gain1 needs to be set at 0 or a negative number.

b) Gain by frequency after acceleration (Gain2)
i <
| Frequency after acceleration | = Frequency 1 set with
Gain2=0
| Frequency after acceleration | > Frequency 2 set with
Gain2 = Drooping gain /100

If frequency 1 < | Frequency after acceleration | < Frequency 2

Drooping gain {(| Frequency after acceleration | — Frequency 1 ) }
x
100 (Frequency 2 —Frequency 1 [F 32 1))

Gain2 =

If =

| Frequency after acceleration | = Frequency 1 set with
Gain2=0

If | Frequency after acceleration | > Frequency 1
Gain2 = Drooping gain /100

c) Drooping speed

Drooping speed = base frequency N x Gain1 x Gain2
Note:If the base frequency exceeds 100 Hz, count it as 100 Hz.

6.16  Light-load high-speed operation function

F 328 |: Light-load high-speed operation [ F 33§ |: Switching load torque during

selection power running

: Light-load high-speed learning : Heavy-load torque during power
function running

: Automatic light-load high-speed : Heavy-load torque during
operation frequency constant-speed power running

: Light-load high-speed operation : Switching load torque during
switching lower limit frequency regenerative braking

: Light-load high-speed operation
load waiting time

: Light-load high-speed operation

load detection time
: Light-load high-speed operation
heavy load detection time

=
Y
Ly
X

= For details, refer to Instruction Manual (E6581327) specified in Section 6.42.

F-28



TOSHIBA

E6581442

6.17

Braking function

Braking mode selection

selection

F 345 |: Brake release time
Load portion torque input F 446 |: Creeping frequency

: Creeping time

: Hoisting torque bias input F 348 |: Braking time learning function

: Lowering torque bias multiplier

These parameters can be used as brake sequences for lifts and similar equipment.
To ensure smooth operation, the motor produces enough torque before the brake is released.

_———————

——— - . . . . . . . . . . . . . . . . . . . . . . . . - .- e

Title Function Adjustment range Default setting

£ Disabled
£3y Braki ) {:Forward winding up -
h { raking mode selection L o
Z:Reverse winding up
3 :Horizontal operation
£ Disabled
1:VI/Il (voltage/current input)
Z:RR/S4 (potentiometer/voltage input)
3:RX (voltage input)
FIdz Load portion torque input selection | 4:F 3 7 enabled H
5 :2-wire RS485 input enabled
5 :4-wire RS485 input enabled
7:Communications option input enabled
:Optional Al1 (differential current input)

T Hoisting torque bias input (valid - . A
FIu3 | o e S aae) 250-250 % Il
FIy4 Lowering torque bias multiplier a~100% oo
F345 Brake release time O.00~2.510 sec. 005
F3IHE Creeping frequency F2Hi~200 Hz 3.0
Fa4qT Creeping time O.00~2.510 sec. oo

R . . {I:Disabled -
F348 Braking time learning function {:Brake signal learning (0 after adjustment) Y

m Starting procedure
At the run command, the inverter makes the motor produce the torque specified with parameter ~ 3 4 3. As soon as
a torque output command is issued, a brake release request signal is put out through the brake output terminal.
Upon expiration of the brake release time set with = 3 4 5, the motor starts to accelerate.
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m Stopping procedure
At the stop command, the operation frequency is decreased to the creep frequency set with parameter £ 34 5 and
the creep frequency is maintained for the creep time set with £ 34 7. While the creep frequency is maintained, the
brake release signal is put out through the braking signal output terminal to apply the brake.

Creepinjg frequency
[%Ut]PUl frequency A\ Torque control Speed control Iﬂgj
4 > /
L Yy,
> » g
Starting frequency = /T Timels)
— =
—
Torque [ F 4 T 4\ \ r

™ Issue of torque command

[V Braking request

Braking signal
: ~~ Brake release request

Braking operation

RUN command

<>
[FI45]

Ex.) When using the OUT1 terminal as the brake signal output terminal
Title Function Adjustment range Example of setting

F 30 Output terminal function selection 1 (OUT1) 0~255 &8

Learning function

Using this function, rough settings can be made automatically and also parameters = 345, F 34 Ffand F 34 7
can be set automatically.

After the learning function is set, F 3 % 2 will be set automatically to & and £ 34 3 to /[ []. If necessary, fine
adjust the parameter setting manually.

[Learning operation]

Set parameter F 34 & to { and enter an operation command to start learning. (The frequency and “£ L =" are

displayed alternately.)

Parameter F 3 4 3 (torque) is set, the brake release timing is calculated, and parameter ~ 3 4 5 (release time) is

set based on the calculation result. 34 5 is set automatically according to the motor constant calculated. At the

stop of operation, ~ 34 7 (creep time) are set.

Note1: Learning should be performed under light-load conditions.

Note2: For the braking functions, the pre-excitation time is automatically determined by the inverter from motor-
related constants.
When the VFAS1-2037PL is used in combination with a Toshiba 4P-3.7kW-60Hz-200V standard motor, the
preliminary excitation time is approximately 0.1 to 0.2 seconds.
Depending on the motor used, the preliminary excitation time may be prolonged.

Note3: When using braking functions, set parameter A ./ £ (automatic torque boost) to £ (voltage vector control +
auto-tuning 1) or set motor-related parameters = 4 {} {to F 4 /3.

Note 4: If a counterweight is provided, a learning error may occur. If so, make an adjustment manually.

Note 5: Brake learning (F 3 % &= {) should be carried out for normal rotation if # 3 { is setto ! (forward winding),
or for reverse rotation if £ 34 { is setto & (reverse winding).
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6.18

Acceleration/deceleration suspend function

: Acceleration/deceleration : Deceleration suspend frequency
suspend function : Deceleration suspend time

: Acceleration suspend frequency

: Acceleration suspend time

* Function
Using these parameters, acceleration or deceleration can be suspended to let the motor run at a constant
speed. There are two ways to suspend acceleration or deceleration: suspending it automatically by setting
the suspend frequency and time using parameters, and suspending it by means of a signal from an
external control device.
These parameters are useful in starting and stopping transfer equipment, textile machines (winders), and

____________\

SO on.

[Parameter setting]

Title Function Adjustment range Setting value
£ :Disabled
FIyvg Acceleration/deceleration suspend function {:Parameter setting o
2 :Terminal input
F3sl Acceleration suspend frequency O.0~F H Hz a0
F3s5 ! Acceleration suspend time 0.0~ 100 sec. o0
F3s5c Deceleration suspend frequency O.0~F H Hz oo
F353 Deceleration suspend time 0.0~ 100 sec. o0

Note1: The acceleration suspend frequency (F 3 5 &) should not be set below the starting frequency (F & 4 7).

Note2: The deceleration suspend frequency (F 3 5 £') should not be set below the stop frequency (F &4 J).

Note3: If the output frequency is lowered by a stall prevention function, the acceleration suspend function may be
activated.

1) To suspend acceleration or deceleration automatically
Set the desired frequency with £ 3 57 or F 3 5 2 and the desired time with £ 35 { or F 35 3, and then set
F345to /.
When the frequency set is reached, the motor stops accelerating or decelerating to rotate at a constant speed.

A
Output frequency [Hz]
A
» » <& » »
« g a > Time [s]

FIg!
2) To suspend acceleration or deceleration by means of a signal from an external control device
Set 5 {7 for the desired external signal input terminal. As long as ON signals are inputted, the motor continues to
rotate at a constant speed.

Output frequency [Hz]

N,
>
Time [s]
Terminal board input
Ex.) When using the RR/S4 terminal as the acceleration/deceleration suspend terminal
Title Function Adjustment range Example of setting
srlg Input terminal function selection 8 (RR/S4) O~135 B0
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m [f the stall control function is activated during constant-speed rotation
The frequency drops momentarily as a result of stall control, but the time for which the frequency drops is included in
the suspend time.

Output frequency [Hz] “ ts 2
— > ¢
[F7z4]
A
> » »
- » Time [s]

Stall [F353]

F 35 ! (Momentary acceleration (deceleration) suspend time) = (t1 + t2 + ts)

H Stall control
Refers to the inverter’s function of automatically changing the operation frequency when it detects an
overcurrent, overload or overvoltage. Using the following parameters, you can specify the way, the stall
control is performed for each kind of stall.
Overcurrent stall : £ 5 ! (Stall prevention level 1)
Overload stall  : [ 7 (Electronic thermal protection characteristic selection)
Overvoltage stall : 7 375 (Overvoltage limit operation)

e

Note: Setting the frequency command at the same frequency as the acceleration suspend frequency (F 75 )
disables the acceleration suspend function.
Similarly, setting the frequency command at the same frequency as the deceleration suspend frequency
(F 35 2) disables the deceleration suspend function.

6.19 Commercial power/inverter switching

: Commercial power/inverter switching output selection
: Commercial power/inverter switching frequency

: Inverter-side switching waiting time

: Commercial power-side switching waiting time

: Commercial power switching frequency holding time

* Function
These parameters are used to specify whether to send a switching signal to an external sequencer (such as
an MC) in the event that the inverter trips. The use of an input signal makes it possible to switch between
inverter operation and commercial power operation without stopping the motor.

s
|
|
|
|
|
|
|
\

[Parameter setting]

L ——

Title Function Adjustment range Default setting
1:Disabled
{:Automatic switching in the event of a trip
2 :Commercial power switching frequency setting
3:Commercial power switching frequency setting +
automatic switching in the event of a trip [Note1]

FI5y Commercial power/inverter
switching output selection

o3

Inverter with a
model number

Commercial power/inverter . .
F355 . O~UlHz ending with
switching frequency WN1, HN: 5 0.0
-WP1: 550
According to
Inverter-side switching model
=4 e (I
F358 waiting time LU L See = Refer to page
K-46.
Commercial power-side
J Nl g, o nc
F351 switching waiting time U TLT L SEC b&e
F35g Commercial power switching 00~ 000 sec 200

frequency holding time

Note1: For trips whose causes are displayed with 5 L, £F !, £ F & or £, switching is not done automatically.
Note2: Braking function £ 34 { doesn't operate.
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[Timing chart (example)]
Commercial power switching frequency

holding time [ F 358 ion i
Commercial power/inverter switching frequency <> Detection time
F355
Set frequency ég
Inverter-side switching waiting
time | F 358
MC output for inverter operation |I
Commercial power/inverter switching output 1 ON ON
(P24-0UT1) Commercial iower-side switching >>
itil i [=4 ]
MC output for commercial power operation waiting time
Commercial power/inverter switching output 2 ON )
(P24-0UT2) >
Commercial power switching signal (S3-CC) ON )
Commercial power switching signal S3-CC ON : Commercial power operation
Commercial power switching signal S3-CC OFF : Inverter operation
Title Function Adjustment range Example of setting
F 354 | Commercial powerfinverter switching output selection | §~3 Jor3d
F 355 | Commercial power/inverter switching frequency | f~L{! Hz Power supply frequency etc.
A i |
F 3565 | Inverter-side switching waiting time S0~ 1000 sec. = ;Z?;?I:JQSSQZC:S—EG.
F 35 7 | Commercial power-side switching waiting time OMO0~ 1000 sec. 0&2
F 3585 | Commercial power switching frequency holding time | . {8~ {0.0 T sec. a0
T
F ¢ {7 | Input terminal function selection 7 (S3) O~135 ity -
(Commercial power switching)
HE
F {30 | Output terminal function selection 1 (OUT1) o~°255 (Commercial power/inverter
switching output 1)
g
F {3 ! | Output terminal function selection 2 (OUT2) O~255 (Commercial power/inverter
switching output 2)

« When switching to commercial power, make sure that the direction in which the motor rotates when operated
on commercial power agrees with the forward direction when operated via the inverter.

« Do not select any option (F 3 ¢ {=2)of F 3 ! { (reverse rotation prohibition selection) that prohibits forward
rotation. Or it becomes impossible to switch to commercial power, because the motor cannot rotate in the
forward direction.

SN
————e e~

6.20 PID control

: PID control switching : Process upper limit

: PID control feedback control signal selection : Process lower limit

: Delay filter F J& 9 ]: PID control waiting time
: Proportional (P) gain : PID output upper limit

: Integral (I) gain : PID output lower limit

: PID deviation upper limit : Process increasing rate

: PID deviation lower limit (speed type PID control)
36 & |: Differential (D) gain i 3 | : Process decreasing rate
(speed type PID control)

[ [Ty |
g g g [
o O |G o [0y | |
| [l N[~ [€3 g

||
g [y
[ | =] (=
ny|--|[c3

"
Ly
|

= For details, see Instruction Manual (E6581329) specified in Section 6.42.
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6.21 Stop position control function

: VIf control mode selection : Number of PG input pulses
: PID control switching : Selection of number of PG
: PID control feedback control input phases

signal selection : Simple positioning
: Proportional (P) gain completion range

= For details, see Instruction Manual (E6581319) specified in Section 6.41.

6.22  Setting motor constants

: Auto-tuning 1 Y : Motor rated rotational speed (motor nameplate)
F Y40 ! |: Slip frequency gain Yi Motor constant 1 (torque boost)
FYl?2 |: Cooled FY! Motor constant 2 (no-load current)

4i
(]

"
[ne]
€3[|~y

I

F Y05 |: Motor rated capacity (motor nameplate) : Motor constant 3 (leak inductance)
F Y05 |: Motor rated current (motor nameplate)) F 4 {3 |: Motor constant 4 (rated slip)

C
~||E

/\ Warning

When selecting automatic torque boost and vector control (i.e., when setting the parameter 7 £ to &, 7,

, 7or &.Bydefault, 7 £ is setto {J (v/f constant control)), be sure to set every parameter concerned
in accordance with the flowchart on the next page. Failure to do this may cause the inverter not to control
Mandatory | the motor properly, and therefore cause the motor not to deliver the desired performance.
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Operation in automatic torque
boost mode or vector control
mode

(Ft=2, 3,4, 7. 8)

v

Is the motor Toshiba standard
four-pole motor with the same
capacity rating as the inverter?
the motor cable 30m or les
in length? *1

NO
Set the following parameters, as specified on the motor nameplate.

_Nfameplfate Title Setting range TOSHIBA 3 PHA INDUCTION MOTOR
information T o | Tvee I
Base frequency |, | c5.0~500.0Hz 1 . FORM FBKA21

Base frequency | , 50~3380 (200v) 5o e0  Jeo nz |FRAMENO. 180
voltage Yty | 58~6560 (400v) ! 5 A %
R i 3
Rated capaoly | 55| 0. 10~5 00060 o —

BEARING LS. 31022
:\:/Iortr:rmrated FHOE|D.I~2000A STANDARD ___JIS G 4210:2001 NO. 08 20822

= (rn B SERIAL HO.

Motor rated cupa {G0~60000 TOSHIBA INDUSTRIAL PRODUCTS MANUFACTURING CORPORATION
speed ' min-1 oy MADE B JAPAN

<_

*2: No problem even if the motor is not connected.
SetFHOO atd *2 *3: It does not matter whether the motor is under load or
(After execution, the setting returns no-load conditions.

to )

v

NO

*3
s the motor actual NO
connected and in a

tandby state?

£ £~ 3 is displayed.

The base frequency or the rated

A 4
rotational speed of the motor is Check the precautions to be taken whe Make necessary settings, as
not set correctly. Check their n setting the auto tuning parameter to specified in (1) Setting auto-tuning.
settings. 1, and if no problem is found, then set
* F480 to £ and start operation.

Enter the correct value for s L l
L | or FH 7, and thenset F 400

to 4 again. Enk for YES

£~k 2 is displayed.
The following parameters have
been calculated and set.

v
F 4 !} Motor constant 1
Fu :,L:. Motor constant 2 FY !l and F4 {2 have been Parameters £ 4 (I and
£ {2 Motor constant 3 tuned to the motor connected. F Y {2 use the value calculated
£ 4 {3 Motor constant 4 automatically by the inverter.
\ 4
End End
*1:
Motor used Tuning required or not
Type No. of motor poles Capacity (Yes in flowchart: Tuning required, No: Tuning not required)
Toshiba 4P Same as the inverter capacity * Not required (tuned to factory defaults)
tandard Different from the inverter capacity
stanaar Other than 4P Same as the inverter capacity Required
motor erthan Different from the inverter capacity q
Others

* When using a long cable (guide: 30m or over), be sure to make auto-tuning 1 (F 45 5=2).
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(1) Setting auto-tuning
This auto tuning function allows you to set the motor constant easily, which needs to be set when operating in auto
torque boost mode or vector control mode (F+ =2, 3, 4, T or 8).
There are two parameters (F %} [l and F 4 [i 2 described below) for auto tuning. For the steps to be followed when
setting these parameters, see the flowchart on the previous page. This section provides an explanation of F 4 5 [J
and FHOZ.

[Parameter setting]

Title Function Adjustment range Default setting

1:No auto-tuning
{:Initialize motor constant ({J after execution)
2 :Continue operation continued after auto-tuning
(I after execution)

3:Auto-tuning by input terminal signal

“:Motor constant auto calculation ({ after execution)

FHO0=1 Resets F4 {{I (motor constant 1), 4 { { (motor constant 2), F 4 ' (motor constant 3) and
F 4 ! 3 (motor constant 4) to their factory default settings (constant of a Toshiba standard four-pole
motor with the same capacity as the inverter).

F400=2: Makes the inverter tune the motor constant, considering how the motor is connected, when it is started
for the first time after this setting is made. Connect the motor to the inverter in advance when selecting
this setting.

F400=3: Makes the inverter only tune the motor constant, unlike F 4 {J=2". Connect the motor to the inverter
in advance when selecting this setting.

(Use this setting if the machine cannot be started as-is after tuning for some reason on the part of the
machine.)

FH0=4: If you select this setting after entering the information indicated on the motor nameplate (L. (base
frequency), u L. s (base frequency voltage), £ 4 & & (rated current of motor), 7 4 {7 7 (rated speed of
rotation of motor)), the inverter will calculate the motor constant and set the parameters £ 4 {{J
through F 4 { 3 automatically.

There is no need to connect the motor when making this setting.

[Parameter setting]

2

FHOO Auto-tuning 1

Title Function Adjustment range Default setting
£ Disabled
Fuane Cooled {:Self-cooled motor o
' :Forced-air-cooled motor

Cooled refers to the function of adjusting the motor constant automatically, while estimating the increase in the
motor temperature.

If your inverter is equipped with a self-cooling fan (fan connected directly to the motor shaft), set ¥ 47 2 to {. When
using a motor with a cooling fan (forced air-cooling type), set F 4 & to 2.

« Perform Cooled along with auto-tuning 1.

« Perform auto-tuning when the motor is cold (temperature equal to the ambient temperature).

e ~

|' % Precautions on auto-tuning 1

: (1) The inverter is tuned automatically (auto-tuning 1 F 4 7 [J=") when the inverter is started for the first

| time after setup. During auto-tuning 1, which takes several seconds, the motor is energized, although

: itis standing still. Noise may be produced by the motor during auto-tuning 1, which, however, does not
| indicate that something is wrong with the inverter or the motor.

: (2) Conduct auto-tuning 1 (F 4 [=2') only after the motor has been connected and operation

| completely stopped.

: If auto-tuning is conducted immediately after operation stops, the presence of a residual voltage may

| result in abnormal tuning.

: (3) Usually, auto-tuning terminates in some seconds. If an error occurs, however, the inverter trips

| (display £ £ ) and no motor constant is set. For these motors, perform manual tuning using (2)

: described below.

| (4) It may not be possible to tune automatically special motors such as high-speed motor or high-slip

! motor. For these motors, perform manual tuning using (2) described below.

: (5) Provide cranes and hoists with sufficient circuit protection such as mechanical braking. Without

| sufficient circuit protection, the result of insufficient motor torque during tuning could create the risk of

: the machine stalling/failing.

| (6) If auto-tuning is impossible or an auto-tuning error (£ & ) is displayed, perform manual tuning with (2)
: described below.

I\ % Precautions on vector control => Refer to Section 5.6,9).
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m Examples of setting the motor constants

a) Combination with a Toshiba standard motor (4P motor with the same capacity as the
inverter)
Inverter : VFAS1-2037PL
Motor  : 3.7kW-4P-60Hz

1) Set the V/f control mode selection P £ at 5 (Sensorless vector control).
2) Set the auto-tuning 1 (F 4 ) at 2. (When the cable length is 30m or over.)

b) Combination with a standard motor other than the above Toshiba motor
Inverter : VFAS1-2037PL
Motor  : 2.2kW-2P-50Hz

1) Set the V/f control mode selection # & at 3 (Sensorless vector control).
2)Setul,ulwu, FHO5, FHOE and F Y 7, as specified on the motor nameplate.
3) Set the auto-tuning 1(F 55 ) at 4.

4) Set the auto-tuning 1 (F 45 ) at 2.

(2) Setting sensorless vector control and manual independently
Setting motor constants
Perform all operations in the flowchart on the previous page. If the motor specifications are unknown, enter only the
motor capacity (F 4 {1 5) and set parameter F 4 [ {J to 4. After that, run the motor and set other parameters with
the following explanation about parameter adjustments as a guide.

This section describes how to set motor constants. Select the items to be improved and change the related motor
constants.

(1) Slip frequency gain F 4 {
This parameter is to adjust the slippage of the motor.
Setting this parameter at a larger number can reduce the slippage of the motor. However, setting it at an
excessively large number may result in hunting, etc., and thus cause an unstable operation.

(2) Motor constant 1 ~ 4 { [ (Torque boost) (Motor test reports may be useful.)
This parameter is to adjust the primary resistance of the motor. Setting this parameter at a larger value can prevent
the drop of the motor torque in low speed ranges due to a voltage drop. However, setting it at an excessively large
number may result in large current in low speed range and appearance of an overload trip, etc.

(3) Motor constant 2 ~ 4 { { (No-load current) (Motor test reports may be useful.)
This parameter is to adjust the exciting inductance of the motor. The larger the set value, the more exciting current
can be increased. Note that specifying a too large value for the motor constant may cause hunting.

(4) Motor constant 3 7 4 { (Leak inductance) (Motor test reports may be useful.)
This parameter is to adjust the leakage inductance of the motor. The larger the set value, the larger torque the
motor can produce in high-speed ranges.

(5) Motor constant 4 £ 4 { 3 (Rated slip)
This parameter is to adjust the secondary resistance of the motor. The amount of compensation for slip increases
with increase in this value.

(6) F 4 A I (Speed loop proportional gain)
This parameter is to adjust the gain responsive to speed. Specifying a large gain increases the speed of response,
but specifying an excessively large gain may result in the occurrence of hunting. If operation is unstable and
hunting occurs, operation can be stabilized in most cases by reducing the gain.

(7) F 4 & 2 (Moment of inertia of load)
This parameter is used to adjust the excess response speed. Specifying a large value reduces the amount of
overshoot at the completion of acceleration. So, specify a value appropriate to the actual moment of inertia of the
load.
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6.23 Increasing the motor output torque further in low speed range

: Exciting strengthening coefficient
: Stall prevention factor

The output torque of the motor can adjusted using the parameters described in 6.22 in most cases, but if a finer
adjustment is required, use these parameters.

[Parameter setting]
Title Function Adjustment range Default setting
o

o
c50 ‘g

FH 5 Exciting strengthening coefficient
FYi5 Stall prevention factor

Lt ] 6

*If the torque needs to be increased in low speed range (10Hz or less as a guide)
Perform auto-tuning according to the instructions in 6.22, and if the torque needs to be increased further in low
speed range, first increase the slip frequency gain ( 47 ) to a degree (80% or so as a guide) that hunting of the
motor does not occur. Then, increase motor constant 1 (F & { ) by 1.1 times the current value as a guide. If the
torque needs to be increased even further, increase the exciting current factor (F & {5 ) to a maximum of 130%.
F Y 15 is a parameter that increases the magnetic flux of the motor at low speeds, so specifying a higher value for
F 4 !5 increases the no-load current. If the no-load current exceeds the rated current, do not adjust this parameter.

*|f the motor stalls when operated at frequencies above the base frequency
Adjust 5 4 {5 (stall prevention factor).
If a heavy load is applied momentarily (transiently), the motor may stall before the load current reaches the stall
prevention level (5 5 {1 {). In such a case, a motor stall may be avoided by reducing the value of F 4 {5 gradually.
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6.24  Torque control

= For details, refer to Instruction Manual (E6581331) specified in Section 6.42.

6.24.1 Torque command

: VIf control mode selection
: Torque command selection
: VI/Il input point 1 setting

: VI/Il input point 2 setting

: RR/S4 input point 1 setting | F 2
: RR/S4 input point 2 setting
: RX input point 1 setting

: RX input point 2 setting

: Al2 input point 1 setting

: Al2 input point 2 setting

: Prohibition of rotation in any direction other than the specified one (F or R)

: Opelation panel torque command
= For details, refer to Instruction Manual (E6581331) specified in Section 6.42.

: VI/Il input point 1 rate

|||
nylInyl| <o
C3||C3 [y [
|-~ ||€3
||
nyny
SIS
o[

: VI/Il input point 2 rate

: RR/S4 input point 1 rate
: RR/S4 input point 2 rate
: RX input point 1 rate

.,.,
n
)
<

i
| [P [P
LT 1L | P
~<|[C3|[w

: RX input point 2 rate

i e e e e
| 2| P [P [ P
e
| |un| €3] |a| o3| || jry

6.24.2 Speed limits in torque control mode

: Forward speed limit input selection : Speed limit (torque=0) center value
: Forward speed limit input level reference selection

: Reverse speed limit input selection : Speed limit (torque=0) center value
: Reverse speed limit input level F Y32 |: Speed limit (torque=0) band

[ [T [y
L [C) || |
My (MY [Pyl Py
QO [~ (O Wy

= For details, refer to Instruction Manual (E6581331) specified in Section 6.42.

6.24.3 Torque bias and load sharing gain

F 342 |: Load portion torque input selection
: Tension torque bias input selection
F 424 |: Load sharing gain input selection

.
£
"y
()

1) Selection of torque bias input

Speed control » | Torque control
[Parameter setting]
Title Function Adjustment range Default setting

£ Disabled

{:VI/Il (voltage/current input)

2 :RR/S4 (potentiometer/voltage input)
3:RX (voltage input)

Faqe I;Z;it?s:lon torque input Y:F 34 3 enabled ki
5:2-wire RS485 input enabled
5 :4-wire RS485 input enabled
7:Communication option input enabled
& :Optional Al1 (Differential current input)
F3yu3 Hoisting torque bias input L I50-250 % oo

(valid only when F 34 2=4)
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For a crane/hoist, an elevator application, as lifted Reverse run
up and down at controlled speeds, the direction of
rotation is frequently reversed. In such cases, the Forward run

load can be started smoothly, by adding load
torque into the torque reference equivalent to the
additional torque, when starting acceleration after
releasing the brake.

Tension torque bias
as additional torque

Additional torque
(fixed direction)

[Selection of external signals]

F3y
RR/S4-CCA — 0~10V (0~250%) =
Voltage signals RX-CCA - 0~+10V (-250~250%) 3
VI/II-CCA - 0~10V (0~250%) !
VI/II-CCA — 4(0)~20mA  (0~250%)

I

Current signals

2) Selection of tension torque bias input and load sharing gain input

Load sharing gain
Tension torque bias

[Parameter setting]
Title Function Adjustment range Default setting
£ :Disabled

{:VI/Il (voltage/current input)
Z:RR/S4 (potentiometer/voltage input)
3:RX (voltage input)
Tension torque bias input 4:Operation panel input enabled (including
selection LED/LCD option input)

5 :2-wire RS485 input enabled
5 :4-wire RS485 input enabled
7:Communication option input enabled
& :Optional Al1 (Differential current input)
Control panel tension torque bias | - Z55~2580 %
£ :Disabled

{:VI/Il (voltage/current input)
Z:RR/S4 (potentiometer/voltage input)
3:RX (voltage input)

“:Operation panel input enabled (including

LED/LCD option input)

5 :2-wire RS485 input enabled
5 :4-wire RS485 input enabled
7:Communication option input enabled
& :Optional Al1 (Differential current input)
28 Control panel load sharing gain 0~250% i

Torque command

Fu23

e

hl
-
¥
-
o3

£

FHoH Load sharing gain selection

[Selection of external signals]
FHZ3, FHEH

RR/S4-CCA — 0~10V (0~250%) Z
Voltage signals RX-CCA - 0~+10V (-250~250%) 3
VI/II-CCA - 0~10V (0~250%) H
Current signals VI/II-CCA - 4(0)20m (0~250%) H
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6.25 Torque limit

6.25.1 Torque limit switching

: Power running torque limit 1 : Power running torque limit 3
selection level

: Power running torque limit 1 : Regenerative braking torque
level limit 3 level

: Regenerative braking torque : Power running torque limit 4
limit 1 selection level

F 443 |: Regenerative braking torque : Regenerative braking torque

limit 1 level limit 4 level

: Power running torque limit 2 : Constant output zone torque
level limit selection

: Regenerative braking torque
limit 2 level

N

«Function
This function is to decrease or increase the output frequency according to the loading condition when the
motor torque reaches the limit level. Setting a torque limit parameter at 250% means “Invalid.”
With this function, you can also select from between limiting the constant output or limiting the constant
torque in the constant output zone.

,_________
———————

m Setting methods
(1) When setting limits to torque, use internal parameters (Torque limits can also be set with an external control

device.)
Positive torque
A
+250% torque
Fuy !
FHY3 (o, CEMS Y=
Power | S e SEYLy=
Regenerative running
Sy
Reverse run Forward ?un
Power Regenerative
running
250% torque

Negative torque

With the parameter F 4 5, you can select the item that is limited in the constant output zone (somewhat weak
magnetic field) from between constant output (F 4 5 % ={7: default setting) and constant torque (- 45 4= /).
When you select the constant torque limit option, you should preferably select the output voltage limit option

(F 3 7=3) with the parameter ~ 3] 7 (base frequency voltage selection).

Torque limits can be set with the parameters = 5% {and F 44 3.
[Setting of power running torque]

F 440 (Power running torque limit 1 selection) (Setat 4 (FHH4 )

F 44 ! (Power running torque limit 1) : Set a desirable torque limit level.
[Setting of regenerative torque]

F 442 (Regenerative braking torque limit 1 selection) : Setat & (F 44 3J)

F 44 3 (Regenerative braking torque limit 1) : Set a desirable torque limit level.
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[Parameter setting]
Title Function Adjustment range Default setting
{:VI/Il (voltage/current input)
£':RR/S4 (potentiometer/voltage
FHHD Power running torque limit 1 selection input) Y
3:RX (voltage input)
HiFHMY
Fy4 Power running torque limit 1 level O0~2455.9 % 2 510.0 %:Disabled 25080 %
{:VI/Il (voltage/current input)
Fyyg sR;g;r::;ative braking torque limit 1 EERPLSS (potentiometerfvoltage u
3:RX (voltage input)
HFHHT
Fy43 Regenerative braking torque limit 1 level | f.0~24 5.5 % 2 5 5.5 %:Disabled 2500 %
Fusy Constgnt output zone torque limit & Constant output Ii.mi_t o
selection { Constant torque limit

Power running torque limit 1 — F 44 {
Power running torque limit 2 — F 44 Y
Power running torque limit 3 — F 44 5
Power running torque limit4 — F 44 &

Using parameters, four different torque limits can be set for each operating status: power running and
regenerative braking. Refer to Section 7.2.1 for the setting for switching from the terminal board.

Regenerative braking torque limit 1 — F 44 3
Regenerative braking torque limit2 — F 445
Regenerative braking torque limit 3 — F 44 7
Regenerative braking torque limit4 — F 445

Note:If the value set with 7 5 {7 { (stall prevention level) is smaller than the torque limit, then the value set with

FEDO

{ acts as the torque limit.

(2) When setting limits to torque, using external signals

Positive torque

A

+250% torque

T
v Power
Regenerative running
A
»
Reverse run Power Regenerative Forward run
running A

-250% torque

Negative torque

The torque limits can be changed arbitrarily by means of external signals.

[Selection of external signals]

Voltage signals

Current signals

FHYO, Fyy2

RR/S4 -CCA - 0~10V
RX-CCA - 0~x10V
VI/II-CCA - 0~10V
VI/II-CCA — 4(0)~20mA

JUR X Y]

————————————
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RX-CCA

RR/S4 -CCA, VI-CCA

+100% 100%
Torque produced ! Torque produced
1
by motor i by motor
-10V 0% ; 0
ov 10V e
1I-CCA
-100%
; 100%
E Torque produced
i by motor
i 0
; 4mA 20mA
[Parameter setting]
Title Function Adjustment range Default setting
{:VI/Il (voltage/current input)
:RR/S4 (potentiometer/voltage
Fuayn Power running torque limit 1 selection input) Y
3:RX (voltage input)
HiFHY

{:VI/Il (voltage/current input)
Z:RR/S4 (potentiometer/voltage
input) H
3:RX (voltage input)
HFHH3T

Regenerative braking torque limit 1

FHyZ .
selection

In torque control mode, the values set with these parameters limit torque command values. Torque limits may not be
set properly when the V/f constant mode, square reduction mode, or automatic torque boost mode is selected.

6.25.2 Torque limit mode selection at acceleration/deceleration
: Acceleration/deceleration operation after torque limit

! N
: o Function :
: Using this function in combination with the mechanical brake of the lifting gear (such as a crane or hoist) :
: makes it possible to minimize the delay before the brake starts working, and thus prevents the load from :
| falling because of a decrease in torque. |
: Moreover, it improves the motor’s response during inching operation and keeps the load from sliding down. :
“——e e _ J
[Parameter setting]

Title Function Adjustment range Default setting

Fysg : AcceIerétif}n/deceleration operation after & la:‘cziﬂecr:;:g:\/deceleration o
torque limit

{: In sync with min. time

(1) F 45 {=0 (In sync with acceleration/deceleration)
The increase in operation frequency is inhibited by the activation of the torque limit function. In this control mode,
therefore, the actual speed is always kept in sync with the operation frequency. The operation frequency restarts to
increase when torque decreases as a result of the release of the mechanical brake, so the time required for the
specified speed to be reached is the sum of the delay in operation of the mechanical brake and the acceleration
time.
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Operation frequency

Frequency [HZ] A if e torque limit function
is not activated T
— Actual speed
A
»
Time [s]
Torque [N'm] A
Torque limit level
( ; A
>
A o OFF Time [s]
Mechanical brake (released)
)
Time [s]

(2) F 45 != {(In sync with min. time)
The operation frequency keeps increasing, even if the torque limit function is activated.
In this control mode, the actual speed is kept in sync with the operation frequency, while torque is held at a limit
level when it decreases as a result of the release of the mechanical brake. The use of this function prevents the
load from failing and improves the motor’s response during inching operation.

Frequency [Hz] A

ctual speed

/ (Acceleration rates vary depending
on the torque limit level.)

P! : N

Lt

Time [s]

Operation frequency .~ :
\ A

Torque [N'm] A . Torque is held at a limit level even

Torque limit level a after the mechanical brake is released.
A
Ll
A Time [s]
i ON OFF
Mechanical brake
(released) N
>
Time [s]
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6.26

Stall prevention function

6.26.1 Power running stall continuous trip detection time

F Y452 |: Power running stall continuous trip detection time

* Function

[Parameter setting]

A function for preventing lifting gear from failing accidentally. If the stall prevention function is activated in
succession, the inverter judges that the motor has stalled and trips.

Title

Function

Adjustment range

Default setting

Fd5e

Power running stall continuous trip detection time 0.0~ 1.0 sec.

I
[

Output frequency [Hz]

Outp

/G& ” trip

ut current [%]

Time [s]

«—> Time [s]
less than FY52
FH5Z

6.26.2 Regenerative braking stall prevention mode selection

6.27

F 45 3 |: Regenerative braking stall prevention mode selection

* Function

4
|
|
|
|
|
|
|
\

[Parameter setting]

A function for preventing lifting gear from stopping in the wrong position. Only the function of preventing a
stall by maintaining the current and voltage constant during regenerative braking (deceleration stop) is
deactivated.

Title

Function

Adjustment range

Default setting

FH53

Regenerative braking stall prevention | {J:Stall during regenerative braking

mode selection

{:Not stall during regenerative braking

n
o

Current and speed control gain

FYS58 M FYEE |: Current and speed control gain

= For details, refer to Instruction Manual (E6581333) specified in Section 6.42.
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6.28 Fine adjustment of frequency setting signal

: VIl input bias : RX input gain
: VI/Il input gain : Optional Al1 input bias
: RR/S4 input bias : Optional Al1 input gain
: RR/S4 input gain : Optional Al2 input bias

F 4 7Y |: RX input bias : Optional Al2 input gain

B T e S
! )
| +Function !
: These parameters are used to fine adjust the relation between the frequency setting signal input through |
| the analog input terminal and the output frequency. :
: Use these parameters to make fine adjustments after making rough adjustments using the parameters :
| FaD-F23 L !
v ;

The figure below shows the characteristic of the frequency setting signal input through the analog input terminal and
that of the output frequency.
Large EFy

{ F4I5
FHTT,

FH73,
Fylg
Output frequency [Hz]

Maximum frequency —-------=-------g-o~----
Small

Large ' Factory default setting
FHI0,FHIe :
FYI4, FHTE :
Fyi8 :
1
Small ! »
o T -
0 100
ov 10Vdc
4mA 20mAdc

Frequency setting signal (Analog input terminal)

*Bias adjustment of analog input terminals (F 5 70, F4 72, FY 14, FH 16, F418)
To give leeway, the inverter is factory-adjusted by default so that it will not produce an output until a certain amount
of voltage is applied to the analog input terminals.
To reduce leeway, decrease the bias of the analog terminal in use.
Note that specifying a too large value may cause an output frequency to be output, even though the operation
frequency is 0 (zero) Hz.

*Gain adjustment of analog input terminals (F % 7 {, FY 73, FY 15, FH 77, F478)
The inverter is factory-adjusted by default so that the operation frequency can reach the maximum frequency, even
though the voltage and current to the analog input terminals are below the maximum levels.
To make an adjustment so that the frequency reaches its peak value at the maximum voltage and current, decrease
the gain of the analog terminal in use.
Note that specifying a too small value may cause the operation frequency not to reach the maximum frequency, even
though the maximum voltage and current are applied.

6.29  Operating a synchronous motor

[FY88],[F499 |: PM motor constant 1

[FEHEO || FEY !]: Step-out detection current level/ detection time
This parameter is used only when the inverter is used with a synchronous motor. If you intend to use your inverter with
a synchronous motor, contact us at the your supplier.
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6.30 Acceleration/deceleration 2

6.30.1 Setting acceleration/deceleration patterns and switching
acceleration/deceleration patterns 1, 2, 3 and 4

FSO0 |: Acceleration time 2 Deceleration S-pattern upper limit adjustment
: Deceleration time 2 Acceleration time 3
: Acceleration/deceleration 1 pattern Deceleration time 3

Acceleration/deceleration 3 pattern

: Acceleration/deceleration 2 pattern
: Panel acceleration/deceleration selection F§513

: Acceleration/deceleration switching frequency 1
: Acceleration S-pattern lower limit adjustment
: Acceleration S-pattern upper limit adjustment
: Deceleration S-pattern lower limit adjustment Acceleration/deceleration switching frequency 3

aallmalinalinal
wun| (L] |un| jun
| |&3| (| |&3)
| (| (| [~

Acceleration/deceleration switching frequency 2

Acceleration time 4

]
wn
[=o=]
w

Deceleration time 4

Acceleration/deceleration 4 pattern

alinailinal
| (LM (W
CI||&3((c2
[~ = Y= o]

* Function
Four acceleration times and four deceleration times can be specified individually. The selection/switching
mode can be selected from the following 3 options:
1) Selection by means of parameters
2) Switching by means of frequencies
3) Switching by means of terminals

———————————

[Parameter setting]

Title Function Adjustment range Default setting
F5oo Acceleration time 2 . !{[Note]~& 5 0 I sec. According to model
F50 1 Deceleration time 2 . {[Note]~& £ 5 {1 sec. According to model

{:Acceleration/deceleration 1
Panel acceleration/deceleration ': Acceleration/deceleration 2
Faoq ) : ) ) {
selection 3 Acceleration/deceleration 3
: Acceleration/deceleration 4
F5 ! Acceleration time 3 . {[Note]~& 0 0 I sec. According to model
F5 it Deceleration time 3 . {[Note]~5& [ I sec. According to model
F5iY Acceleration time 4 . {[Note]~5 0 0 [ sec. According to model
F51i5 Deceleration time 4 . {[Note]~& i [ sec. According to model

Note: The minimum setting of acceleration and deceleration times have been set respectively at 0.1 sec. by default,
but they can be changed within a range of 0.01 sec. (setting range:0.01~600.0 sec.) by changing the setting of
the parameter £ 4 P (default setting).
= For details, refer to Section 5.20.

1) Selection using parameters

Output frequency [Hz]
0
FolH=1 ’ -m‘ Time [s]
IH =:' & » .
FELI"" C Fooq Fen { Time [s]
[ gl g W < < > "
F504=3 F5 i1 Time [s]
Fooy=y — > < —> T
r SUH H 75 4 FG /5 Time [s]

Acceleration/deceleration time 1 is initially set as the default. Acceleration/deceleration time 2, 3 and 4can be
selected by changing the setting of the F 5 0 4.
Enabled if [ /1 o= ! (operation panel input enabled).

F-47



TOSHIBA

E6581442
2) Switching by frequencies - Automatically switching acc/dec times at certain frequencies
Title Function Adjustment range Default setting
FL5os Acceleration/deceleration switching frequency 1 O.0~FH Hz o0
F5 i3 Acceleration/deceleration switching frequency 2 O.0~FH Hz o0
F5 T Acceleration/deceleration switching frequency 3 O0~FH Hz a0

Note:Regardless of the sequence of input of frequencies, acc/dec times are switched from 1 to 2 at the lowest
frequency, from 2 to 3 at the middle frequency and from 3 to 4 at the highest frequency. (For example, if the
frequency set with F 5 [J 5 is higher than that set with 7 5 ! 3, the acc/dec time 1 is selected in the frequency
range below the F 5 ! 3-set frequency, while the acc/dec time 2 is selected in the frequency range of the
F 5 ! 3-setfrequency to the F 5 {J 5-set frequency.)

Output frequency [Hz]

Set frequency

F505

PIN|
(6) (7) " (8)

(5) Deceleration at the gradient corresponding to
deceleration time £ 5 {5

Time [s]

@

(1) Acceleration at the gradient corresponding to
acceleration time AL

(2) Acceleration at the gradient corresponding to
acceleration time F 50

(3) Acceleration at the gradient corresponding to
acceleration time F 5

(4) Acceleration at the gradient corresponding to
acceleration time £ 5 {4

(6) Deceleration at the gradient corresponding to
deceleration time F 5 { {

(7) Deceleration at the gradient corresponding to
deceleration time F 5 {

(8) Deceleration at the gradient corresponding to

deceleration time o £ L

3) Switching using external terminals - Switching the acceleration/deceleration time via external terminals

Output frequency [Hz]

Acceleration/deceleration

switching signal 1

Acceleration/deceleration

switching signal 2

(4)

Time [s]

()

(1) Acceleration at the gradient corresponding (5) Deceleration at the gradient corresponding

to acceleration time A

to deceleration time F 5 {5

(2) Acceleration at the gradient corresponding (6) Deceleration at the gradient corresponding
to acceleration time £ 50 0 to deceleration time F 5 ! !

(3) Acceleration at the gradient corresponding (7) Deceleration at the gradient corresponding
to acceleration time F 5 { to deceleration time F 55 {

(4) Acceleration at the gradient corresponding (8) Deceleration at the gradient corresponding
to acceleration time F 5 {4 to deceleration time o/ £ L
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m Setting parameters
a) Operating method: Terminal input
Set the command mode selection £ /1 o to [J.

b) Use the S2 and S3 terminals for switching. (Instead, other terminals may be used.)

S2: Acceleration/deceleration switching signal 1

S3: Acceleration/deceleration switching signal 2

Title Function Adjustment range Example of setting

&' 4 (Acceleration/deceleration
switching signal 1)

2 A (Acceleration/deceleration
switching signal 2)

Fui

L]

Input terminal function selection 6 (S2) 0~1358

Fiit Input terminal function selection 7 (S3) O~135

m Acceleration/deceleration pattern
Acceleration/deceleration patterns can be selected individually, using the acceleration/deceleration 1, 2, 3 and 4
parameters.

1) Straight acceleration/deceleration

2) S-pattern acceleration/deceleration 1

3) S-pattern acceleration/deceleration 2

Title Function Adjustment range Default setting
Fehz2 Acceleration/deceleration 1 pattern | [J:Straight, {:S-pattern 1, 2:S-pattern 2 o
Fs03 Acceleration/deceleration 2 pattern | [J:Straight, {:S-pattern 1, &':S-pattern 2 o

Acceleration S-pattern lower limit
cCcn FI_C oo o
F50E adjustment 0~50% i
Acceleration S-pattern upper limit
=g Il JI._C 1o, o
F507 adjustment 0~50% i
Deceleration S-pattern lower limit
Is] Mo rio o
Fa08 adjustment O~50% o
Deceleration S-pattern upper limit
=g Iz [y I o, o
F505 adjustment O0~50% i
F5i2 Acceleration/deceleration 3 pattern | [:Straight, {:S-pattern 1, :S-pattern 2 o
FS 5 Acceleration/deceleration 4 pattern | [J:Straight, {:S-pattern 1, &':S-pattern 2 o

1) Straight acceleration/deceleration
A general acceleration/deceleration pattern.
This pattern can usually be used.

Output frequency [Hz] A
Maximum frequency
0 >
TR ime [s]

[ALT] del
2) S-pattern acceleration/deceleration 1
Select this pattern to accelerate/decelerate the motor rapidly to a high-speed region with an output frequency of
60Hz or more or to minimize the shocks applied during acceleration/deceleration. This pattern is suitable for
conveyer machines.

Output frequency [Hz] Output frequency [Hz]
Maximum frequency )_ _ _: ___________ Maximum frequency "1, _ _ _ _ __ ___ __ :__ _
! ! ! :
Set frequency : - Set frequency | :
| ] ] |
| ] ] |
| ] ] |
| ] ] |
} ] ] [}
} ] ] [}
) ] ] |
0 ) 0 )
X = X
5> B [ACT] ‘?) Time [s] (7* [dEC] S Time [s]
Actual acceleration time Actual deceleration time
< > < ’ o
[REC ] x[FE0E5]% [RIT|*x[F507]% [JEC | *x[FE0E )% [JEC]x[F5ET )%
*Both the S-pattern lower-limit setting (- 5 &, 7 5 {7 &) and the S-pattern upper limit setting (F 50 7, F505)

affect all acceleration/deceleration pattern settings.

F-49



TOSHIBA E6581442

3) S-pattern acceleration/deceleration 2
Select this pattern to obtain slow acceleration in a demagnetizing region with a small motor acceleration torque. This
pattern is suitable for high-speed spindle operation.

Output frequency [Hz] Output frequency [Hz]
Maximum frequency ‘\ Maximum frequency )\

Set frequency / Set frequency
Base frequency

Base frequency

0 3 0 N,

< > 7 < > 7
Time [s] Time [s]
< > < >
Actual acceleration time Actual deceleration time

6.31 Pattern operation

: Pattern operation selection
: Pattern operation mode

[F522 ]| F53 !]: Number of repetitions of pattern group 1, 2
[F523 M FS538 ]: Pattern group 1 selection 1~8

[F532 M F539 ]: Pattern group 2 selection 1~8

[FS480 M F55Y |: Speed 1~15 operation time

* Function
These parameters allow you to combine a maximum of 30 operation frequencies, operation time and
acceleration/deceleration time (15 combinations of parameters x 2 patterns) for automatic pattern operation
by means of the terminal board.

,________

[Parameter setting]

Title Function Adjustment range Default setting
{J:Disabled,
Fe20 Pattern operation selection {:Enabled (setting in seconds) o

2 :Enabled (setting in minutes)
{7 :Pattern operation reset when
system stops operation

Fao ! Pattern operation mode {:Pattern operation continued o
even after system stops
operation
F52¢2 Number of repetitions of pattern group 1 | {~Z'5 4, &5 5:Successive H
F523~F530 | Pattern group 1 selection 1~8 :Skip, i~ ! o
F531 Number of repetitions of pattern group2 | {~2 54, 25 5:Successive {
F532~F5395 | Pattern group 2 selection 1~8 :Skip, i~ !5 o
0. {~E 000 (The unit depends
FLSHO~F554 | Speed 1~15 operation time on ,t.,hf, iettmg otF525.) 5.0

o U I:Infinite (depends on the
stop trigger entered)
* Forward/reverse, acc/dec time 1, 2, V/f 1, 2 can be set with £ 5 5 J~F 5 75 (Preset speed operation frequency
1~15 operation modes). = For details, refer to Section 5.12.
Note:When the function of auto-restart is active, the time spent for speed search is added to the operation time set
for pattern operation. Consequently, the effective operation time sometimes becomes shorter than the settled
operation time.
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<Basic operating>

Step Setting Parameter

1 | Set the pattern operation selection F 52 0= (Disabled)
parameter at “Enabled.” { (Pattern operation enabled, setting in seconds)

' (Pattern operation enabled, setting in minutes)

2 Set all necessary operation frequencies. Sr i~5~ 1 (Preset speed operation frequencies 1~7)
In addition, set frequencies for preset F 2B 7~F 254 (Preset speed operation frequencies 8~15)
speed operation. FSED (Preset speed operation mode selection)

FS5E I~F5 75 (Preset speed operation frequency 1~15
operation mode)

3 Set the required operation time at each of | F 54 J~F 55 (Operating time at each speed)
the set operation frequencies. Using
F 5210, select the unit of time to be set
(second or minute).

4 Set the sequence of each speed.

This sequence following three methods.

(1) Select a run/stop operation from the — F 57 {={] (Patterned operation canceled during stop)
pattern operation mode. * Pattern operation is reset by stop/switching

operation before operating restarts.
= { (Patterned operation continued during stop)

* Pattern operation is started by stop/switching
operation. The system stops temporarily on
completion of every routine, then proceeds to the
next routine.

(2) Select a pattern group, and then setthe | > F 572 (Number of repetitions of pattern group 1)
sequence of each speed. FE523~F5 30 (Pattern group 1 selection 1~8)

Fg3d (Number of repetitions of pattern group 2)
F532~F 5315 (Pattern group 2 selection 1~8)

(3) According to the required parameter — F { ! {~F !Z2FR=38, 35 (Pattern operation selection 1)
group, select pattern operation =401, 4 ! (Pattern operation selection 2)
selection 1 or 2 from input terminal =42, 4 3 (Pattern operation continuation
function selection £ { { {toF (25. signal)

Selecting pattern operation =44, 45 (Pattern operation trigger
continuation signals makes it possible signal)
to select a start/stop method.

5 Monitor displayed during pattern operation
Specify the pattern operation monitor item (5 5 to & ) that you want to display as a status monitor item
(F 7! 1toF 7 !H). This setting makes the inverter display the pattern operating status.

Condition Marking Specification
oL (A): Number of the pattern group

Pattem and patter group (A)B) | (B): Number of the pattern
Pattern group — remaining - 123 Indicates that pattern operation has been
number of repetitions e performed 123 times.
Operation preset speed £ Frequency reference with preset speed 1 data.
Remaining time of the current 234 Curren? pat-tern-is finishe.d i-n.1234 sec. .

. Operation time is set for infinity or the system is
pattern operation ---- "

waiting for the next step command.
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m Pattern operation switching output (output terminal function: 35, 3 7)
If the pattern operation switching output function is selected (activated), a signal is put out on completion of all the
predetermined patterns of operation. When there is no operation command left to be entered or the pattern
operation selection signal changes, the output terminals are turned off.

Terminal Title Function Adjustment Example of setting
symbol range
. 3 & (Pattern operation finished — ON signal)
out | Fi3g | Qubderminal ] pea5s or
3 7 (Pattern operation finished — OFF signal)

Note: To put out signals to the terminal OUT2, select the parameter F {3 .

Note: ePattern operation groups should be selected by terminal input.

«|f no signal is put out from any pattern operation signal (all terminals are turned off), or after the pattern
operation is completed, the system returns to the normal operation mode.

*When two or more pattern group numbers are entered simultaneously, the pattern group operations are
performed in ascending order and automatically switched to one another. In this case, it may take about
0.06 seconds to search for each pattern.

« Do not turn on the operation signal in 10 ms after turning on pattern operation selections 1 and 2 when the
machine is at rest. Or the normal operation frequency may be output.

Pattern operation input 1 (S1-CC)

Pattern operation input 2 (S2-CC)

6.32 Preset speed mode

Pattern run operation

M@

: Pattern group 1 in operation
: Pattern group 2 in operation

[ on ]

<Parameter setting>

[ ov ]

F { 15=38 (Pattern operation selection 1)

!
F { {5=41 (Pattern operation selection 2)

[FSE68 M FG5 75 |: Preset speed operation modes

= For more details, refer to Sectio

n 5.12.
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6.33 Protection functions

6.33.1 Setting of stall prevention level

: Stall prevention level
/A\Warning

« Do not set the stall prevention level (F 55 !) extremely low.

® If the stall prevention level parameter (F 5 I {) is set at or below the no-load current of the motor, the stall
preventive function will be always active and increase the frequency when it judges that regenerative

Prohibited braking is taking place.

Do not set the stall prevention level parameter (F & [ ) below 30% under normal use conditions.

* Function
This parameter reduces the output frequency by activating a current stall prevention function against a
current exceeding the F 5 [ {-specified level.

[Parameter setting]
Title Function Adjustment range Default setting
FE0 ! Stall prevention level O~ 154 %, !k 5:Deactivated 50

[Display during the alarm ]
During an [ alarm status, (that is, when there is a current flow in excess of the stall prevention level), the output
frequency changes. At the same time, to the left of this value, “C " is displayed flashing on and off.

Example of display

6.33.2 Inverter trip record retention

: Inverter trip record retention selection

* Function

If the inverter trips, this parameter will retain the corresponding trip information. Trip information that has
thus been stored into memory can be displayed, even after power has been reset.

[Parameter setting]
Title Function Adjustment range Default setting
{7:Clear when power is turned off.
{:Retain even after power is turned off.
*Up to four sets of latest trip records displayed in status monitor mode can be stored into memory.
*Data (current, voltage, etc.) displayed in status monitor mode when the inverter is tripped is cleared when power is
turned off.

FEOZ Inverter trip record retention selection g

m Flow of operation when F 5[ 2= {

Operation panel Retention of failure Ready for normal
#| (terminal) reset | | records is also canceled. [ | operation
\| Power supply reset |_> Turn on power again . Trip againl
Fault display Fault display
FL not active FL active

If the cause of tripping or that of
another failure is not yet removed.
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6.33.3 Emergency stop

: Emergency stop

: Emergency DC braking control time

|
: * Function

| Emergency stop mode can be selected. At emergency stop, a trip message (“£ ") is displayed. FL relay can
: be deactivated using the output function selection.

|

1) Emergency stop by terminal operation
Emergency stop can be performed with the a or b-contact. Assign the emergency stop function to a terminal as
described below, and select a stop mode.

Input terminal Input terminal
a-contact b-contact
cc

CcC

2) Emergency stop

F &0 3= 1: The motor is brought to a stop within the time specified with o £ [

<

o=
5 [ 3=C2": DC braking is performed at the current specified with £ 25 { (DC braking current) for the time

il

specified with £ & I 4 (emergency DC braking control time).
F &0 3=3: The motor is brought to a stop within the time specified with 5 5 {5 (deceleration time 4).
Use this setting to bring the motor to a stop within time different from the normal

deceleration time specified with o £ .

3) Selecting the operation of the FL relay
Using the output terminal selection parameter, you can specify whether or not to operate the FL relay.
F 1372 (output terminal selection 3) = {{J (default): Operates the FL relay in the event of an emergency stop.
F {32 (output terminal selection 3) = ! 3 4: Does not operate the FL relay in the event of an emergency stop.

[Parameter setting]

Title Function Adjustment range Default setting
1:Coast stop
{:Deceleration stop
Il ! ]
F503 | Emergency stop £ :Emergency DC braking Y
3 :Deceleration stop (deceleration 4)
F 504 | Emergency DC braking control time | 8.0~2 5.0 sec. L0
F 25 ! | DC braking current O~100% 50
(Example of terminal assignment): Assigning the emergency stop function to the S3 terminal.
Title Function Adjustment range Example of setting
F {17 | Input terminal function selection 7(S3) | O~ {35 2 [l (Emergency stop)

Note 1: Emergency stopping via the specified terminal is possible, even during operation panel operation.
Note 2: If £ 5 [} 3=2 (Emergency DC braking) and DC braking is not required for normal stopping, set the DC
braking time £ 25 2 to 0.0 [s].

4) Emergency stopping from the operation panel is possible
Pressing the STOP key on the operation panel twice enables emergency stop.
(1) Press the STOP key ———— “£ [J F F” will blink.
(2) Press the STOP key again — If 5 5 {7 3 (Emergency stop) = £/~ 3, the motor makes an emergency stop (or
trips) according to the setting.
If “£” is displayed an error detection signal (FL) is issued (FL is activated).
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6.33.4 Output phase failure detection

: Output phase failure detection mode selection

D e et T ~
! . \
1+ Function |
: This parameter detects inverter output phase failure. If the inverter detects an open phase failure, the :
| tripping function and the FL relay will be activated. At the same time, the trip information £ 7+ [ will also |
: be displayed. :
: Set F 511 5=5 to open the motor-inverter connection by switching commercial power operation to inverter |
| operation. :
\ s

FEO5=0: No tripping
'
!

F £ 5= {: With the power on, the phase failure detection is enabled only at the start of the first operation. The
inverter will trip if the inverter detects an open phase failure.

F 50 5=2: The inverter checks for output phase failures each time it starts operation. The inverter will trip if the
inverter detects an open phase failure.

F &0 5=3: The inverter checks for output phase failures during operation. The inverter will trip if the inverter
detects an open phase failure.

F £ 5=4: The inverter checks for output phase failures at the start of and during operation. The inverter will trip if
the inverter detects an open phase failure.

F &0 5=5: If the inverter detects an open phase failure in every phase, it does not trip but restarts operation when

every phase is reconnected.
The inverter does not check for output phase failures when restarting after a momentary power failure.
Note:A check for output phase failures is made during auto-tuning 1 (F ¥ {7 fi=2", 3), regardless of the setting of this
parameter F £ 5.

[Parameter setting]
Title Function Adjustment range Default setting

I1:Deselect
{:At starting (only one time after power is turned on)
':At starting (each time power is turned on)
3 :During operation
H:At starting + during operation
5 :Output cut-off detection enabled

Output phase failure
FEOS detection mode
selection

[

6.33.5 OL reduction starting frequency

: OL reduction starting frequency

= For more details, refer to Section 5.14.

6.33.6 Motor 150%-overload time limit

: Motor 150%-overload time limit

= For more details, refer to Section 5.14.

6.33.7 Input phase failure detections

: Input phase failure detection mode selection

P

: * Function
I This parameter detects inverter input phase failure. At the occurrence of a phase failure, the £ 7+ {
: protection message is displayed.

F &0 8=0: No tripping (Failure signal FL deactivated).
f
!

F &0 B= . This parameter detects inverter input phase failure. If the inverter detects an open phase failure, it trips.
[Parameter setting]
Title Function Adjustment range Default setting
FEOER Input phase failure detection mode selection [:Disabled, {:Enabled !

Note 1: Setting ~ & {1 & to {J (input phase failure detection: disabled) may result in a breakage of the capacitor in the
inverter main circuit if operation is continued under a heavy load in spite of the occurrence of an input phase
failure.

Note 2: When using a single-phase direct current to operate the inverter, disable this function (5 & 5 5=
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6.33.8 Control mode for low current

: Low current detection hysteresis width

: Low current trip selection

: Low current detection current

: Low current detection time

* Function

If the current is lower than 5 5 ! { level and passes for a time longer than F & {2, the inverter trips.

Trip information is displayed as “// [ ."

F & {0=0: No tripping (Failure signal FL deactivated).
Alow current alarm can be put out by setting the output terminal function selection parameter.

F & {0=1{: The inverter will trip (the failure signal FL will be activated) if a current below the current set with
F & 1 ! flows for the period of time specified with F 5 /.
Title Function Adjustment range Default setting

FEOS Low current detection hysteresis width ~20 % i
. ) ' £ No trip "
FR IO Low current trip selection Trip H

i

FG it Low current detection current O~100 % g
FR 2 Low current detection time 0~255 sec 0

<Example of operation>
Output terminal function: 26 (UC) Low current detection

FE& 10=0 (No trip)

Ex.) When outputting low current detection signals through output terminal OUT1

Title Function Adjustment range Example of setting
Fi30 Output terminal function selection 1(OUT1) a~255 2&
Note: To put out signals to the terminal OUT2, select the parameter £ {3 {.
Low current OFF ON

OFF

signal output T

Output current [%]

less thaﬁ

FEiZ

FLti+FEDS
F& i
*When F & 1=

After tripping, the low current signal remains ON.

Time [sec]

! (tripping), the inverter will trip if low current lasts for the period of time set with 5 & {Z.
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6.33.9 Detection of output short circuit
: Selection of short circuit detection at starting
1
| . !
1 *Function |
: Detects a short-circuit on the output side of the inverter. :
£, J
Title Function Adjustment range Default setting
£:Each time (standard pulse)
1:0nly one time after power is turned on
3. i
- . | Selection of short circuit ::Each time (short pulse) "
F0 13 | otection at startin 7:0nly one time after power is turn on (short pulse) o
9 H:Each time (Extremely shot-time pulse)
5:Only one time after power is turn on (Extremely shot-
time pulse)
F& i3

i, 2, H: Standard — detecting at starting
{, 3, 5: Acheck is made once at the first start of operation after the power is turned on or the
inverter is reset.
Note: If the input voltage is rather high (480V as a guide) or the inverter is used to operate a high-speed motor, set
F& 13 to or 3. Any other setting may cause the motor to malfunction, because a high-speed motor has a
very low impedance. If the inverter malfunctions for reasons of impedance even though F 5 { 3 is setto & or 3,
thenset F5 {3 to Y or 5.

6.33.10 Overtorque trip

: Overtorque trip selection

: Overtorque detection level during power running

: Overtorque detection level during regenerative braking
: Overtorque detection time
: Overtorque detection hysteresis

F & {EIFE {7 reaches the time set with 5 { 5. Trip information is displayed as “J/ & .”

|
|
|
| Trips the inverter or issues an alarm if the total time for which torque is above the level set with
|
|
t

F& 15=0 (No trip)

FE& !5={ (Tripping)

No tripping (FL is not active).

The inverter will trip (the failure signal FL will be activated) if a torque larger than

F £ 1E (during power running) or £ & ! 7 (during regeneration) passes for a time
longer than the time set with F 5 (5.

Title Function Adjustment range Default setting
F5 !5 Overtorque trip selection :No trip, {:Trip 5
FE I Overtorque detection level during power running 0~250 % 50
- Overtorque detection level during regenerative braking O~250 % 50
FE IR Overtorque detection time 000~ 10010 sec. o050
F5 !9 Overtorque detection hysteresis O~100% i

Note: Using the output terminal function selection parameter, the inverter can be set so that it outputs overtorque
detection signals regardless of the setting of & {5. = Refer to Section 7.2.2.

<Example

of operation>

Output terminal function: 28 Overtorque detection
F & 15=0 (No trip)

Ex.) When outputting overtorque detection signals through output terminal OUT1

Title

Function Adjustment range

Example of setting

Fi30

Output terminal function selection 1(OUT1)

g~255

c8

Note: To put out signals to the terminal OUT2, select the parameter F {3 {.
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Overtorque
signal output

F& (&
FEi6-FE (9

Torque [%]

OFF ON

OFF

Time [sec]

>

When F 5 (5= { (tripping), the inverter will trip if overtorque lasts for the period of time set with £ & (5. In
such a case, the overtorque signal remains ON.

6.33.11 Cooling fan control selection

: Cooling fan control selection

* Function

energized.

With this parameter, you can set the condition of cooling fan so that it operates only when the inverter
requires cooling, and thus it can be used for a longer period.

: Automatic control of cooling fan, enabled. Operates only when the inverter is in operation.
: Automatic control of cooling fan, disabled. The cooling fan always operates when the inverter is

*The cooling fan automatically operates whenever the ambient temperature is high, even when the inverter is out of

operation.
Title Function Adjustment range Default setting
FE20 Cooling fan control selection £:Auto, {:Always ON o

Note: For the setting of F & 2 I to take effect, the inverter needs to be turned off and turned back on after the setting.

6.33.12 Cumulative operation time alarm_ setting

: Cumulative operation time alarm setting

* Function

This parameter is to make a setting so that the inverter puts out a signal when its cumulative operation time
has reached the time set with £ 5 2 {.

* Indication of {I. { represents 10 hours. Ex.: If F 5.5 5 is displayed, the cumulative operation time is 3855 hours.

Title Function Adjustment range Default setting
FEC ! Cumulative operation time alarm setting a.i~55485 & 0.0
m Setting of output signal
Ex.) When assigning the cumulative operation alarm signal output function to the OUT2 terminal
Title Function Adjustment range Example of setting
EER Output terminal function selection 2 (OUT2) 0~255 5 & (Negative logic 5 7)
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6.33.13 Abnormal speed detection

F 522 |: Abnormal speed detection time
F 523 |: Overspeed detection frequency upper band
F 624 |: Overspeed detection frequency lower band

* Function
These parameters allow you to set the inverter so that, when it is in sensor speed control mode (F £ =7,
&), it always monitors the rotational speed of the motor, even when the motor is at rest, and if the speed
remains out of the specified limits for the specified length of time, it outputs an error signal.

—_—————————

e o = = = = — — — — — — — — — — — — — — — — — — — — — — — — — — ————— 7
Title Function Adjustment range Default setting
FEZC Abnormal speed detection time 0.0~ 1000 sec. 0.0
FEZ3 Overspeed detection frequency upper band | .5: Disabled, &. {~3 5.0 Hz 0.0
FEIH Overspeed detection frequency lower band | .53 Disabled, &. {~3 5.5 Hz 8.0
A Output frequency

Output frequency [Hz]

Y

Time [s]

Fga2
Note 1: This function doesn't operate at the time of a torque control.

Note 2: It is advisable to set the parameter F 45 { (Acceleration/deceleration operation after torque limit) to { when
this function is set.

6.33.14 Overvoltage limit operation

F 526 |: Overvoltage limit operation level

= For more details, refer to Section 6.14.2.

6.33.15 Undervoltage trip

FE25 |: Undervoltage detection level
: Undervoltage trip selection

* Function
This parameter is used for selecting the control mode when an undervoltage is detected. (Invalid, while the
inverter stops.) When selecting “tripping enabled,” you can also specify the time elapsed before the inverter

—————————

trips.
- - - - - s
F A2 7=0: (Disabled) Inverter stops,but does not trip. (FL is not active.)
FE&2 7= 1 (Enabled) The inverter trips &/ & ! if an undervoltage passes for the time set with £ 5 2 & or
over. (FL is activated.)

Title Function Adjustment range Default setting
FEZ5 Undervoltage detection level 0~759 %, 85 %: (auto mode) 80
FE2 1 Undervoltage trip selection {J: Disabled, {: Enabled o
FECR Undervoltage (trip alarm) detection time | 5.0 {~ (0.0 sec. 003

Note: For £ & 2 5, 100% corresponds to a voltage of 200V (for 200V class) or 400V (for 400V class)
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6.33.16 Regenerative power ride-through control level
F £29 |: Regenerative power ride-through control level

* Function

This parameter is used to set the operation level of the regenerative power ride-through control and the
deceleration stop. (Refer to Section 5.18.2.)

Title

Function

Adjustment range

Default setting

FE25

Regenerative power ride-through control level

S5~108%

15

Note1: Set this parameter at a value of ~ & & 5 +5% or more. Or the braking time of regenerative power ride-though
control could be extremely shorter. This setting is not necessary if F 5 2 5 is set to 5 (auto mode).
Note2: When power on or reset operation, the power supply voltage is detected. If the setting value of parameter

F £ 25 is too low, the setting value is automatically adjusted to stabilize the performance.

Note3: For F & £ 5, 100% corresponds to a voltage of 200V (for 200V class) or 400V (for 400V class)

6.33.17 Braking answer waiting time

: Braking answer waiting time

e N

* Function

e ——————

‘
i

i)

This parameter is used to set the waiting time for answer from system (Input terminal function setting:
System supporting sequence (BA: Braking answer {3{i, {3 {)). After start of operation, if no answer is
received in set time (F 5 3 [), the inverter trips (£ -

Title Function Adjustment range Default setting
1.0y
FRIO Braking answer waiting time il I,S,fl,).l,ed oo
Ll (~ 1.0 SEC.
6.33.18 VI/Il analog input wire breakage detection level
F 6 33 |: VIl analog input wire breakage detection level
/2 \
: « Function :
: The inverter will trip if the VI/Il value remains below the specified value for 0.3 seconds or moreThe 1
: message “F - { 5" is displayed. :
N e e e e e e e e e e e e e e e e e e e e e e e e e e o — — —— —— — — — — — — — — —— — —— — — —— — — — — — — — — — — — — ,I
F & 3 3= Disabled The detection function is disabled.
FRIF=1~100 The inverter will trip if the VI/Il value remains below the specified value for 0.3
seconds or more.
Title Function Adjustment range Default setting
. . ) £:None n
FR3I3 VI/Il analog input wire breakage detection level Mo b
(=~ (g /o
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6.33.19 Guide to time of replacement

F & 34 |: Annual average ambient temperature

* Function

You can set the inverter so that it will calculate the remaining useful life of the cooling fan, main circuit
capacitor and on-board capacitor from the ON time of the inverter, the operating time of the motor, the
output current (load factor) and the setting of £ 5 3 4 and that it will display and send out an alarm through
output terminals when each component is approaching the end of its useful life.

Title Function Adjustment range Default setting
:-10~+10°C
1 +11~+20°C
1 +21~+30°C
1 +31~+40°C
1 +41~+50°C
1 +51~+60°C

FRIH Annual average ambient temperature

Ly IR W KPR

Note 1: Using F & 3 4, enter the annual average temperature around the inverter. Be careful not to enter the annual
highest temperature.

Note 2: Set F 5 7 at the time of installation of the inverter, and do not change its setting after the start of use.
Changing the setting may cause a part replacement alarm calculation error.

6.33.20 Rush current suppression relay activation time

F 6 35 |: Rush current suppression relay activation time

* Function

This parameter is used to control the rush current suppressing resistor shorting relay when a direct current
is passed or multiple inverters are used with their DC sections connected to each other.

Title Function Adjustment range Default setting
F535 Rush current suppression relay 0.0-2.5 sec. 0o

activation time

The rush current suppressing relay is activated on the expiration of the time limit set with parameter 7 5 3 5 after the
voltage in the DC section of the inverter has reached the specified level.

DC voltage

'y

o
[
i, 4

ON

Rush current
suppression relay

6.33.21 Motor thermal protection
[F&E37 M FE38 |:PTC thermal selection

= For details, refer to Instruction Manual (E6581339) specified in Section 6.42.

6.33.22 Braking resistance overload curve

F & 39 |: Braking resistance overload time

= Refer to 5.19 for details.
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6.33.23 Selection of a restart condition for the motor stopped with a mechanical brake

F 643 | : Brake-equipped motor restart condition selection

: * Function

I With this function, the motor can be restarted immediately after a stop if it is operated at a frequency of more

: than 10Hz (20Hz or less) and stopped with a mechanical brake.

: Use this function only when a mechanical brake is used to stop the motor. Using this function for a motor
|

\

without a mechanical brake, the inverter may be tripped or fail.

Title Function Adjustment range Default setting
Brake-equipped {1 Default (no waiting time for frequencies of 10Hz and less)
FE4Y3 | motor restart {: Conditional (no waiting time for frequencies of 20Hz and o
condition selection less)

The timing chart in the figure below shows how the motor is operated and stopped with a mechanical brake.

By default, restart waiting time is set to prevent the inverter from being tripped because of the immediate restart of the
motor which started coasting at a frequency of more than 10Hz and stopped (when the ST function is assigned to the
S3 terminal, S3 signal is cut off).

This waiting time, however, is not necessary if a mechanical brake is used to stop the motor more reliably. When using
a mechanical brake to stop the motor, set this parameter £ 5 4 3 to { to allow the motor to restart immediately after a
stop if it started coasting at a frequency of 20Hz or less and stopped.

Ex. When parameter F 5 % 7 issetto /.

Output frequency [Hz]

20Hz 7]
1
/
/
10Hz / i
> [Note1]
/
/
0 ! ,
1 Time [s]
Starting signal 1 T
(S3andF) — ! r
i
Mechanical brake i B
Starting waiting time —: i Starting waiting time
|
1

When assigning the ST function to the S3 terminal,
Set F { {{J to I (to cancel its factory default setting: & = ST always active), and
Set F { {7 to & (to assign the ST function to the S3 terminal).

Note 1: By default, the restart waiting time shown in the figure is set, and the restart of the motor is delayed by the time
indicated by the dashed line.
Note 2: If the motor started coasting at a frequency of more than 20Hz, it will restart after the expiration of the waiting time.

6.33.24 Protection against a failure of the control power backup device (optional CPS002Z7)
: Control power supply backup option failure monitoring

* Function
If the control power backup device (optional CPS0022) fails to supply power for some reason or other, the
inverter will put out an alarm signal or a trip signal, depending on the setting of this parameter.

Leaving this parameter disabled may cause the main power supply to be turned on and off endlessly if
something unusual occurs, depending on your sequence etc., so you should set this parameter £ 5 4 7 properly
when using the optional power backup device.

[}
|
|
|
|
|
|
|
|
|
\

Title Function Adjustment range Default setting
- Control power supply not backed up
{: Control power supply backed up
(alarm in the event of a failure)
' Control power supply backed up
(tripping in the event of a failure)

Control power supply backup
option failure monitoring

e
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m F 54 7={: If control power is not backed up with an external backup device:
Select this setting if an external backup device is not connected to the inverter’s control terminals +SU and CC.

m S £ Y 7= {:If control power is backed up with an external backup device (alarm signal output):
Be sure to select this setting if an external backup device is connected to the inverter's control terminals +SU and
CC, and if the main power supply is turned on and off endlessly for reasons of sequence, as shown below, in the
event the external power backup device fails.

3¢

Control power supply backup

:l:'—o +sU
option (CPS002Z) {1 cc

FLA

<Example of a situation in which the main power supply is turned on and off endlessly>

In the example of connection shown above, if the control power backup device (optional) fails and becomes incapable
of supplying control power, control power is supplied from the inverter's main circuit and operation is continued without
interruption. If the inverter is tripped under these circumstances because of a ground fault or overcurrent (and if

FEY Tissetto J):

(1) The FL relay is triggered and the main power supply is shut off by the MC.

(2) As a result of shutoff by the MC, the voltage in the inverter’s main circuit and control circuit drop.
{
(3) As a result of a drop in control voltage, the FL relay recovers from a trip.
{
(4) The release of the FL relay turns the MC back on.
{
(5) Operation is restarted and if the problem causing the inverter to be tripped is not eliminated, the inverter is tripped
again, the situation in (1) arises again, and thus the above cycle of operation is repeated endlessly.

If FEY 7issetto {, however, the inverter will cut off the power supply, let the motor coast, and raise a £ [ F F alarm
in the event something unusual (voltage drop) occurs with the power supplied through the +SU and CC terminals.
Once the £ [I F F alarm has been raised, the inverter is not reset even if the control voltage returns to its normal level.
To reset the inverter, turn off the main circuit power supply.

This is the way in which this setting (power reset) prevents the power from being turned on and off endlessly by the
mechanism described above.

m S £ Y 7=7"If control power is backed up with an external backup device (trip signal output):
This setting trips the inverter in the event something unusual (voltage drop) occurs with the external control power
backup device. Trip code £ - & 5 is displayed.
In the event of this trip, unlike ordinary trips, the inverter is held tripped regardless of the setting of £ 5 [ & (inverter
trip retention selection). By holding the inverter tripped, this setting prevents the power from being turned on and off
endlessly.
This setting is effective only when the inverter is used in a standard connection shown in Chapter 2.

Note: Evenif & 4 7 is set to f while control power is backed up, the inverter will cut off the power supply and issue a
L [JF F alarm in the event the backup device fails during operation.
If the backup device is already faulty when it is turned on, it will not be recognized to be faulty even if this setting
is selected.
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6.34 Override
: Override addition input selection
: Override multiplication input selection
o e .

* Function

These parameters are used to adjust reference frequencies by means of external input.

Function

Adjustment range

Default setting

FEED

Override addition input selection
[Hz]

i Disabled

{:VI/Il (voltage/current input)
£ :RR/S4 (potentiometer/voltage input)
3:RX (voltage input)

4:Operation panel input enabled (including

LED/LCD option input)

£ :2-wire RS485 input enabled
5 :4-wire RS485 input enabled
7:Communication option input enabled
&:Optionl Al1 (differential current input)
5:Optionl Al2 (voltage/current input)

{ 7:Up/Down frequency

{ {:Optionl RP pulse input

{ £:Optionl high-speed pulse input

{ 3:Optionl binary/BCD input

£

FEE I

Override multiplication input
selection
[%]

J:Disabled
{:VI/l (voltage/current input)
£ :RR/S4 (potentiometer/voltage input)
3:RX (voltage input)
EHa
5 :Optionl Al1

£

The override functions calculate output frequency by the following expression:

Frequency

Value [%)] selected with F 5 5 {

command value x (1+

1) Additive override

In th1is mode, an externally input override frequency is added to operation frequency command.

100

)+Value [Hz] selected with F 5 &5

[Ex.1: RR/S4 (Reference frequency), VI/Il (Override input)] [Ex.2:RX (Reference frequency), VI/II (Override input)]

Output frequency

FH

Override
(VI/Il input)

I_

0

10V

Over-ridden frequency

RR/S4 input (VI/Il input)
\( (Reference )

frequency)

Output frequency

Forward run T EH

Override

Over-ridden frequency

RXinput
(Reference
frequency)

l Reverse run

10v
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Ex.1:
FEED=1! (V/linput), F 55 {=0 (disabled)
| Output frequency = Reference frequency + Override (VI/ll input [Hz]) |

Ex.2:
FEED=1 (V/linput), F 5 & =0 (disabled)

[ Output frequency = Reference frequency + Override (VI/Il input [Hz]) |

2) Multiplicative override
In this mode, each output frequency is multiplied by an externally override frequency.
[Ex.1: RR/S4 (Reference frequency), VI/Il (Override input)] [Ex.2: RX (Reference frequency), VI/II (Override input)]

Output
frequency Over-ridden frequency
Output £H —
frequency Over-ridden frequency <
FH ~ Forward run T // RX input
o (- (Reference
e s frequency)
/// RR/S4 input
s (Reference 7|0 10V
s frequency) 7
0 10V e
= l Reverse run

Ex.1:

F 55 D=0 (Disabled), F &5 (= ! (VI/linput), F 17 .:l-"(RR/S4 input), FH=EF0.0, UL =800
RR/S4 input, (F & 10=0, CE =00, F2 i2=100,AuF2=0800

Villlinput (F 20 =0, F205=0, F203=1010, FE:’JE:lUG

= Setting of RR/S4 input: Refer to Section 7.3.1, Setting of VI/Il input: Refer to Section 7.3.2.

[ Output frequency = Reference frequency x {1 + Override (VI/Il input [%]/100)} |

‘
i
‘
i

Ex.2:

FEERD=0 (Disabled), FA & {={ (VIllinput), F 15 d=3 (RXinput), F H=F 0.0, UL =800

RXinput (F 2 {&=0,F2 11=00,F2 {8=100,F2 19=80.0)

Vilinput (F 20 =0, F202=0,F203=100 F206=100

= Setting of RX input: Refer to Section 7.3.3, Setting of VI/Il input: Refer to Section 7.3.2.

[ Output frequency = Reference frequency x {1 + Override (VI/Il input [%]/100)} |

Ex.3:

Title Function Adjustment range Default setting

128 Operation panel override multiplication gain - n0~100% o

utput frequency = Reference frequency x {1 + Override i setting value [%
[0) f Ref f 1+ Override (F 729 i lue [%]/100
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6.35

Adjustment parameters

6.35.1 Pulse train output for meters

F 569 |: Logic output/pulse output selection (OUT1)
: Pulse output function selection
: Selection of number of pulses

(
: e Function
|
|
|

Set the SW4 to pulse output (PULS).

Pulse trains can be sent out through the OUT1-NO output terminals.
To do so, it is necessary to select a pulse output mode and specify the number of pulses.

Ex.) When operations frequencies (0 to 60Hz) are put out by means of 0 to 10kHz
1=10.00
The pulse will change between 0 and 10kHz according to the operations frequencies between 0 and 60Hz.

= See the circuit diagram shown at the bottom of page B-15.

FH=E0.0,FEE658=1 FEI6=0FE

Title Function

Adjustment range

Default setting

F663 (OUTHY)

Logic output/pulse output selection

:Logic output
{:Pulse output

]
u

Pulse output function selection

:Output frequency
{:Frequency command value
' :Output current
:Input voltage (DC detection)
“:Output voltage
5:Compensated frequency
5 :Speed feedback (realtime value)
7:Speed feedback (1-second filter)
& :Torque
5:Torque command
{ {:Torque current
{2 :Exiting current
{ 3:PID feedback value
{ " :Motor overload factor (OL2 data)
{ 5:Inverter overload factor (OL1 data)
{ 5 :Regenerative braking resistance
overload factor (OLr data)
{ 7:Regenerative braking resistor load
factor (% ED)
{ 8:Input power
{ 5:Output power
Z 3:Optional Al2 input
2 H:RR/S4 input
2 5:VI/Il input
2 & :RX input
2 7:Optional Al1 input
2 §:FM output
2 5:AM output
3 II:Fixed output 1
3 {:Communication data output
3 2:Fixed output 2
3 3:Fixed output 3
3 Y:Cumulative input power
7 5:Cumulative output power
Y £ :My function monitor 1
4 7:My function monitor 2
Y £:My function monitor 3
4 5:My function monitor 4

(e

FETT

Selection of number of pulses

{00~43.280kHz

3.84

Note: The pulse length is fixed. Therefore, the duty is variable.
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6.35.2 Setting of optional meter outputs
[FE12 M F615 | [FEB8 M FE393 |: Meter output settings

= For details, refer to Instruction Manual (E6581341) specified in Section 6.42.

6.35.3 Calibration of analog outputs

: FM voltage/current output switching

[FE82 || FE8 3 |: FM output gradient characteristic and bias adjustment
[FEB5 | [FEBE |: AM output gradient characteristic and bias adjustment

/

: eFunction

: Output signals from FM/AM terminals are analog voltage signals. Their standard setting range is from 0 to
| 10vdc.

: The output current from terminal FM can be changed to 0 to 20mAdc (or 4 to 20mAdc) by changing the settings
: of terminal SW2 and a parameter.

\

[Parameter setting]

Title Function Adjustment range Default setting
FEE ! FM voltage/current output {1 Voltage 0~10V output .
' switching {: Current 0~20mA output v
. 1 Negative gradient
FEES FM output gradient (descending) ;

h -
characteristic {: Positive gradient (ascending)

FEE3 FM bias adjustment -i0.0 nno% 0.0
. : Negative gradient
o
FRES AM output gradient (descending) !
characteristic L . .
{: Positive gradient (ascending)
FEEBE AM bias adjustment 400 000 % 0.0

Note: To switch to 0-20mAdc (4-20mAdc), set F 5 5 {to .

m FM terminals setting example

(mA)
o 10 S
S
s
(e}
c
@
2
PR R, SRR
F&R3 ] ;
0 100% 0 100%
Internal calculated value Internal calculated value
[SwW2=OFF F5g i={ FEG82=0 F583={00 (%) [SW2=OFF FGA i={ FRAZ=0 FERI=(00 (%)
(mA) (mA)
o I (0] S Sy P g FTTANR TR T
.g Fi ) g n '
by : Large gain o :Small gain!
S F583 SFEE3
® (]
2 2
= /) S
- 0 .
0 100% 0 100%
Internal calculated value Internal calculated value

*The analog output inclination can be adjusted using the parameter F /7
*For code data 50 to 64, negative inclination is invalid.
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6.36 Operation panel parameter

6.36.1 Prohibition of key operations and parameter settings

ann|.
vy |-

Parameter write protect selection

: Prohibition of change of

: All key operation prohibition

rnn
Ly

: Operation panel frequency setting prohibition selection

: Operation panel reset operation prohibition selection
d/F 10 d during operation

: Operation panel emergency stop operation prohibition selection

T T T T T e ~
: e Function :
: These parameters allow you to prohibit the operation of the RUN and STOP keys on the operation panel :
| and the change of parameters. Using these parameters, you can also prohibit various key operations. |
| |
\ 7/

[Parameter setting]

Title Function Adjustment range Default setting
Faion Parameter write protect selection {7 :Permit, {:Prohibit o
Fa30 Operation panel frequency setting prohibition selection & :Permit, {:Prohibit o
F13y Opera_tion panel emergency stop operation prohibition [I:Permit, {:Prohibit 0

selection
F7135 Operation panel reset operation prohibition selection & :Permit, {:Prohibit o
Fi3E Prohibition of change of £ /7 4/F 1 & during operation | {:Permit, {:Prohibit {
Fa37 All key operation prohibition & :Permit, {:Prohibit o

Note: For the setting of £ 7 3 7 to take effect, the inverter needs to be turned off and turned back on after the

setting.

m Resetting method
1) Canceling the F 77 i prohibition setting
The setting of only parameter = 77 [} can be changed at any time, even if it is setto .

2) Canceling the & 7 3 7 prohibition setting

When this parameter is set to 1 (key operation prohibited), press and hold down the

key for 5 seconds or

more. The message 1/~ o i appears and this setting is canceled temporarily to enable key operation.

To cancel this setting permanently, change the setting of = 73 7 directly.
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6.36.2 Displaying the rotational speed of the motor or the line speed

: Frequency free unit display magnification
: Frequency free unit conversion selection
: Free unit display gradient characteristic

: Free unit display bias

*Function
The frequency or any other item displayed on the monitor can be converted freely into the rotational speed
of the motor, the operating speed of the load, and so on. Using these parameters, the units of the amounts
of processing and feedback in PID control can also be changed.

m———_—_—

The value obtained by multiplying the displayed frequency by the F 717 2 set value will be displayed as follows:
[ Value displayed | = | Monitor-displayed or parameter-set frequency | x [ F 702 |
1) Displaying the motor speed

To switch the display mode from 60Hz (default setting) to 1800 min™' (the rotating speed of the 4P motor)

2) Displaying the speed of the loading unit
To switch the display mode from 60Hz (default setting) to 6 m/min™' (the speed of the conveyer)

600 |« T—>

Fl102=0.00 Fagg=0. 10

=)

Note: This parameter displays the inverter output frequency as the value obtained by multiplying it by a positive
number. Even when the actual speed of the motor changes according to the particular changes in load, the
output frequency will always be displayed.

Title Function Adjustment range Default setting

Fi0p Frequle.ncyl free unit display 0.0 0:OFF 000

magnification 8.0 1~288.0

F103 Frequgncy free unit conversion | J:All frequencigs display f.ree unit c<_)nversion o

selection {:PID frequencies free unit conversion

F105 Free unit _di§p|ay gradient ._"}:Neg.a.tive gra_dient (descepding) ;

characteristic {:Positive gradient (ascending)

05 Free unit display bias O.00~FH Hz 0.00
225 \
: *The F 71 2 converts the following parameter settings: :
: Incaseof F 10 3=0 :
: eFree unit  Frequency monitor display :
| Frequency-Related parameters  FH, UL, LL, AuFZd, A {F2, 50 I~55 7, :
' FUOO, FI0 L F 02, Fa0e, Fan8.F2 i, i
: F2IT,F2 {9, F223. FA25,F225.F2T 1, :
! FO35,F23T, FOND, FOY 1, FE42, FO4T, i
: FOHY, F250, F260, F2E5, F2RT, F2EE, '
| Felb~F2i5, FERI~FZGY, FI2 1 F322, !
' F330,F33 4 F346,F350,F352,F355, i
! F310,F374 FY26,F428.FYT 1 FY32, i
! FYBE, F505,F5 (3, F517, FEDE, FE2S, '
| FECH, FE 2, FE 4, FE23~FT27 :
: Incaseof F 70 3=1{ |
: eFree unit  PID control -Related parameters F 354, F355, F357, F3E58 :
\ /
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m An example of setting: When FH is §0,and F 7102 is {0.00

[F305=¢{ FI05=0.08C [Fi85=( FI05=20.00
Panel indication Panel indication
800 1000
200
0 0
0 Output frequency 80(Hz) 0 Output frequency 80(Hz)
[F305=0,F705=50.00]
Panel indication

800

Fioe

0 Output frequency 80 (HZ)

6.36.3 Changing the steps in which the value displayed changes
m : Changing step selection 1 (pressing a panel key once)
m Change step selection 2 (panel display)

e Function
These parameters are used to specify steps in which the command value or standard monitor output
frequency displayed on the panel changes each time you press the up or down key to set a frequency on

.
[
[
[
[
: the operation panel.

Note: The settings of these parameters have no effect when the free unit selection (F 70 2) is enabled.

m When TisnotJ.00,and F 708 is § (disabled).
Under normal condmons the panel frequency command value increases in steps of 0.1Hz each time you press the
@ key. If £ 711 7 is not 0.00, the frequency command value will increase by the value with = 7 [ 7 each time you

press the @ key. Similarly, it will decrease by the value set with & 7/} 7 each time you press the @ key.

In this case, the output frequency displayed in standard monitor mode changes in steps of 0.1Hz, as usual.

mWhen F 70 Tisnot 0.00,and F 708 isnot .
The value displayed on the panel also can be changed in steps.
T
[ Output frequency displayed in standard monitor] =[ Internally output frequency ] x i ;ﬁé’
LR
Title Function Adjustment range Default setting
<+ + | Changing step selection 1 .0 0 Disabled R
Faoa f oo ] [y
(pressing a panel key once) 0.0 I~FHHz
a0 Changing step selection 2 {1:Disabled .
FI0B ; o U
(panel display) ~255

m Example of setting 1
Set £ 14 7= 0.0 0Hz):
Each time you press the @ key, Each time the frequency setting ~ I changes in steps of 10.0Hz: 0.0 — 10.0 —
20.0 — ... - 60.0 [Hz]. This function comes in very handy when operating the load at limited frequencies that
change in steps of 1 Hz, 5Hz, 10Hz, and so on.

m Example of setting 2

Set F 10 7= 1.00[Hz, F 108= 1

Each time you press the @ key, the frequency setting ~ I changes in steps of 1 Hz: 0 » 1 — 2 — ... - 60 [Hz]
and also the value displayed on the operation panel changes in steps of 1. Use these settings to hide decimal
fractions. And also the value displayed on the operation panel changes in steps of 1. Use these settings to hide
decimal fractions.
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6.36.4 Changing the standard monitor display

: Standard monitor display selection

[ F 7! {F7 {8 ]: status monitor 1~8 display selection

These parameters are used to select the item to be displayed when the power turned on and also to change items
displayed in status monitor mode.

= For details, refer to Section 8.3.

6.36.5 Canceling the operation command
: Operation command clear selection when standby terminal (ST) is OFF

e Function
When the standby (ST) terminal is turned off during panel operation, the inverter will restart operation if the
ST terminal is turned back on. Using this parameter, you can also set the inverter so that, even if the ST is
turned back on, it will not restart operation until you press the RUN key.

________\
[ ——

N e e e e e e e e e e e e e e e e e e e e e = = — — — — — — — — — — — — -

Title Function Adjustment range Default setting
F1:9 Operation command clear selection | [:Clear operation command .
c when standby terminal (ST) is OFF | {:Retain operation command )

6.36.6 Selection of operation panel stop pattern

: Operation panel stop pattern selection

e Function

This parameter are used to select a mode in which the motor started by pressing the key on the

operation panel is stopped when the key is pressed.

pm————————

1) Deceleration stop
The motor stops in the deceleration time set with the parameter £ (or F55 {, F5 ! {).

2) Coast stop
The output of the inverter is cut off. The motor comes to a stop after coasting for a while by inertia. Depending on
the load, the motor may keep running for a good long time.

[Parameter setting]

Title Function Adjustment range Default setting
. . {l:Deceleration stop
L] = H
Fag Operation panel stop pattern selection {-Coast stop o
6.36.7 Setting of a torque command in panel operation mode
: Operation panel torque command (reference value in %)
e N
o Function
This parameter allows you to set a torque command value when torque is controlled with the operation
panel.

Note: This parameter is operative only when £ 347, F 420, F 42 3 and F 42 H are setto 4. The value
set with this parameter is used as the command value (%) for each function.

,__________

____________________________________________________________ 7/
Operation panel operation: Torque command selection F 4 2 {7 is set at & (Panel input).
[Parameter setting]
Title Function Adjustment range Default setting

FI125 Operation panel torque command 2E50~250 % o
= For details, refer to Instruction Manual (E6581331) specified in Section 6.42.
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6.36.8 Torque-related parameters for panel operation
: Operation panel tension torque bias
: Operation panel load sharing gain
These parameters are used to specify the torque bias and how to share the load.
= For details, refer to Instruction Manual (E6581331) specified in Section 6.42.
6.37  Tracing functions
: Trace selection : Trace data 1
: Trace cycle : Trace data 2
Y |: Trace data 3
: Trace data 4
D R R E—————————.— \

o ———————

o Function
These parameters are used to memorize and read out the data collected at the time of tripping or triggering.
Up to 4 kinds of data can be selected from 64 kinds of data, and the data collected at 100 consecutive
points can be stored in memory as trace data.
Here is the time at which trace data is acquired.
o Tripping: Data collected before the occurrence
« Triggering: Data collected after triggering

Note: To read data on a PC.

Title Function Adjustment range Default setting
I1:Deselect
Fadn Trace selection {:At tripping H
Z':At triggering
O:4ms
1:20ms
Favt Trace cycle £:100ms 2
ERE
4:10s
FadZ Trace data 1 o~49 ]
Fa43 Trace data 2 a~45 !
F 44 Trace data 3 0~49 2
Fa45 Trace data 4 O~45 3
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1) To acquire trace data at the occurrence of tripping: £ 74 0= {

(Examples of current date output)

Trip

Monitor value of output current

Failure FL signal

Trace data 1 .

2) To acquire trace data at the time of triggering: ¥ 74 =2

Trigger input

Trace data 1 ............] [

Ex.) When using the RR/S4 terminal as the tracing back trigger signal terminal
Title Function Adjustment range Example of setting
Fid Input terminal function selection 8 (RR/S4) O~135 -

Note 1: If the inverter trips when no trigger signal is given, trace data is overwritten with tripping data.

Note 2: Trace data is overwritten each time a trigger signal is given.
Note 3: Do not disconnect the control power supply or the main circuit power supply to hold a trace data after 15

seconds of tripping.
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[Setup values of F 74 2~F T45]

. Communication X . Communication
Default setting Trace (monitor) function X R
No. unit at tracing
o FDOO Output frequency 0.01Hz
! FD02 Frequency command value 0.01Hz
c FD03 Output current 0.01%
3 FD04 Input voltage (DC detection) 0.01%
H FDO5 Output voltage 0.01%
5 FD15 Compensated frequency 0.01Hz
& FD16 Speed feedback (real-time value) 0.01Hz
7 FD17 Speed feedback (1-second filter) 0.01Hz
g FD18 Torque 0.01%
g FD19 Torque command 0.01%
i FD20 Torque current 0.01%
i FD21 Exciting current 0.01%
i3 FD22 PID feedback value 0.01%
4 FD23 Motor overload factor (OL2 data) 0.01%
/5 FD24 Inverter overload factor (OL1 data) 0.01%
& FD25 Regenerative braking resistance overload factor (OLr data) 0.01%
{7 FD28 Regenerative braking resistor load factor (% ED) 0.01%
8 FD29 Input power 0.01kW
9 FD30 Output power 0.01kW
c3 FE39 Optional AI2 input 0.01%
oM FE35 RR/S4 input 0.01%
25 FE36 VI/Il input 0.01%
ch FE37 RX input 0.01%
27 FE38 Optional Al1 input 0.01%
28 FE40 FM output 0.01%
25 FE41 AM output 0.01%
4 FE76 Integral input power 0.01kWhr
35 FE77 Integral output power 0.01kWhr
Y5 FE60 My function monitor 1 1c
Y4 FE61 My function monitor 2 1c
g FE62 My function monitor 3 1c
4 FE63 My function monitor 4 1c

m Acquisition of trace data
Trace data is acquired through a communication device.
The VF-AS1 supports the protocols listed below.

*RS485 (Standard protocol)
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m Trace data communication number

Communication Function Minimurm sett_lng Setting/readout range Default setting
No. /readout unit
E000 Trace data 1~4 pointer i o~55 g
E100 Data 1 of trace data 1 HE O~FFFF o
Data 2~99 of trace data 1 i O~FFFF I
E199 Data 100 of trace data 1 H O~FFFF o
E200 Data 1 of trace data 2 i O~FFFF [
Data 2~99 of trace data 2 i O~FFFF g
E299 Data 100 of trace data 2 HE O~FFFF o
E300 Data 1 of trace data 3 i O~FFFF g
Data 2~99 of trace data 3 i O~FFFF g
E399 Data 100 of trace data 3 i O~FFFF a
E400 Data 1 of trace data 4 i O~FFFF 0
Data 2~99 of trace data 4 HE O~FFFF o
E499 Data 100 of trace data 4 i O~FFFF g
Ex.) When operation frequency data is acquired through a communication device
Data acquired ( {F 4 ) h=8000 = 8000x0.01Hz=80.0Hz
m Relationship between pointer and data
The table below shows the relationship between pointer (E000 set value) and trace data (1 to 4).
Pointer (E000 set value) o ! c ~ 58 95
Trace data1 E100 E199 E100 E101 E102 ~ E198 E199
Tracedata2 E200 E299 E200 E201 E202 ~ E298 E299
Trace data3 E300 E399 E300 E301 E302 ~ E398 E399
Trace data 4 E400 E499 E400 E401 E402 ~ E498 E499
<Example of setting> If E000 is set to -
(Earliest data) (Latest data)
Trace data 1 E102 ~ E199, E100, E101
Trace data 2 E202 ~ E299, E200, E201
Trace data 3 E302 ~ E399, E300, E301
Trace data 4 E402 ~ E499, E400, E401
Note 1: Use the parameters ~ 74 2 through F 745 to specify the types of trace data (1 to 4).
Note 2: Communication numbers E000 is automatically incremented by the inverter when data is traced
continuously.
* In ordinary cases, these parameters do not need to be rewritten.
6.38  Integral output power
: Integral output power retention selection
: Integral output power display unit selection
(T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T TSI TSI T T T T T T T T T T T T T 3\
: o Function :
: At the main power off ,it is selectable whether retention of integral output power values or not. :
: And also, the display unit is selectable. :
e e e e e e = = = = —————————————————————————————— J
Title Function Adjustment range Default setting
Fa4E Integral output power retention selection E:, E::;l;d !
. -
L:, :); l l1(vl\</\7Vh Accoding to
Fa4g Integral output power display unit selection £:0.01=1kWh model
3:0.001 = 1 kWh = Refer o
4:0.0001 = 1 KWh page K-46.
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6.39 Communication function

6.39.1 2-wire RS485/4-wire RS485
FB585 |: Communication speed (2-wire RS485)
FBL ! |: Parity (common to 2-wire RS485 and 4-wire RS485)
F8E2 ]: Inverter number (common)
F 88 3 |: Communications time-out time (common to 2-wire RS485 and 4-wire RS485)
F 804 |: Communications time-out action (common to 2-wire RS485 and 4-wire RS485)
FB05 |: Send waiting time (2-wire RS485)
F B0 |: Master/slave setting for Inverter-to-inverter communications (common
to 2-wire RS485)

: Protocol selection (2-wire RS485)

5
| rou |
F 8 !0 |: Frequency point selection
[
’

: Point 1 setting
: Point 1 frequency
F B {3 |:Point 2 setting
F B !4 |:Point 2 frequency
F 828 |: Communication speed (4-wire RS485)
FB25 |: Send waiting time (4-wire RS485)
F 826 |: Inverter-to-inverter communication setting (4-wire RS485)
F 829 |: Protocol selection (4-wire RS485)
FBI0 || FA 1 !|:Block write data 1, 2
FB815 ~ F819 |:Block read data 1~5
FB80L |:Free notes

= For details, see Instruction Manual (E6581315) specified in Section 6.42.

o Function
These parameters allow you to connect the inverter to a higher-level system (host) and to set up a network
for data communications between inverters. They make it possible for the inverter to be linked to a
computer and to carry out data communications with other inverters.
<Computer link function>
This function allows the inverter to carry out data communications with a higher-level system (host).
(1) Monitoring inverter status (such as the output frequency, current, and voltage)
(2) Sending RUN, STOP and other control commands to the inverter
(3) Reading, editing and writing inverter parameter settings
<Inverter-to-inverter communication function>
This function allows you to set up a network that makes it possible to carry out proportional operation of
multiple inverters (without using a computer).

*Timer function Designed to detect broken communications cables. If no
data is sent to the inverter within the specified time, this
function trips the inverter (“£ - - 5" is displayed on the
display panel) or gives an alarm (“£ " is displayed).

Kk Broadcast funCtion ... Refers to the function of issuing a command (data writing)
to multiple inverters in one session.

% Inverter-to-inverter communication function .. Refers to the function that enables the master inverter to
send the data selected with a parameter to all slave
inverters on the same network. This function allows you to
set up a network that makes it possible to carry out
synchronized operation or proportional operation (setting of
point frequencies) in an abbreviated manner.

,___________________________________________

F-76



TOSHIBA E6581442

1) 2-wire RS485
The 2-wire RS485 device on the operation panel and the 4-wire RS485 device on the control circuit terminal block
are intended for data communications between inverters. To use an optional part for the RS485 device, it should
be connected to the communication connector (RJ45) on the operation panel. Through the 2-wire RS485 device
and a USB device (optional), the inverter can be linked to a computer.

*Here are the parts optionally available for the 2-wire RS485 device.

* Optional USB-to-Serial conversion unit (Model: USB001Z)
Inverter-to-RS485/USB device interconnect cable (Model: CAB0011 (1m), CAB0013 (3m), CAB0015 (5m))
RS485/USB device-to-computer interconnect cable. Use a commercially available USB1.1 or 2.0 cable. (Type: A-
B, Cablelength: 0.25~1.5m)

« Optional LED Remote Keypad (Model: RKP002Z)
Communication cable (Model:CAB0011 (1m), CAB0013 (3m), CAB0015 (5m))

« Optional LCD Remote Keypad (Model: RKP004Z)
LCD special cable (Model:CAB0071 (1m), CAB0073 (3m), CAB0075 (5m), CAB00710 (10m))

Note: Do not connect the cable (CAB0011, 0013 or 0015) from the communication device to the optional LCD

Remote Keypad. Or the inverter or the optinol LCD Remote Keypad could be damaged.

m Setting for issuing run/stop commands from an external control device

Title Function Adjustment range Default setting Example of setting
I uj
] : e o c
L/iGd | Command mode selection | {j~4 (Terminal input enabled) |  (2-wire RS485)

Note:When parameter F 5 i 5 (setting for communications between inverters) is used, the setting £ /15 o=2

cannot be used for slave inverters.

m Setting for issuing speed commands from an external control device

Title Function Adjustment range Default setting Example of setting
cnnd Frequency setting mode ] c 5
rrue selection 1 T (RR/S4 input) (2-wire RS485)

= Communication parameters (2-wire RS485)
These parameters allow you to change the communication speed, parity check setting, inverter number,
communication error trip timer setting, etc. from the operation panel or an external control device.

Title Function Adjustment range Default setting
F 505 | Communication speed (2-wire RS485) £7:9600 bps, {:19200 bps, &:38400 bps !
£80 Parity £1:Non parity, {:Even parity f
"Y' | (common to 2-wire RS485 and 4-wire RS485) | Z:0dd parity !
FETZ | Inverter number (common) O~o4 1 T
£o03 Communications time-out time :OFF n
T oY 3| (common to 2-wire RS485 and 4-wire RS485) | {~ {58 sec Y

. 2-wire 4-wire
Sefting | Rs4gs | RS485
] No action No action
{ Alarm No action
r orw | Communications time-out action * '; N Tripl NoAIaction
FEEUM | (Common to 2-wire RS485 and 4-wire RS485) ! o action arm g
H Alarm Alarm
5 Trip Alarm
[ No action Trip
7 Alarm Trip
g Trip Trip
rans Send waiting time 0.0 I :Normal communications P
T HEY S (2-wire RS485) a0 i~2.00 sec. L
17:Slave (issues a 0Hz command if
something goes wrong with the
master)
{:Slave (continues operation if
something goes wrong with the
master)
Master/slave setting for Inverter-to-inverter Z':Slave (trips for emergency stop if
FELE | communications something goes wrong with the o
(common to 2-wire RS485) master)
:Master (sends a frequency
command)
H:Master (sends an output frequency)
5 :Master (sends a torque command)
5 :Master (sends an output torque
command)
F &L 7 | Protocol selection (2-wire RS485) £:TOSHIBA, {:MODBUS i
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Title

Function

Adjustment range

Default setting

Frequency point selection

[1:Disabled

{:2-wire RS485

£ :4-wire RS485

7 :Communication add option

Ir
u

Point 1 setting

O~ 100 %

I
o

Point 1 frequency

O.0~FH Hz

3

Iy
-

Point 2 setting

O~ 100 %

o
[y

Point 2 frequency

0.0~FHHz

Inverter with a model
number ending with
-WN1, HN: 5 0.0
WP1: 500

Block write data 1

:Disabled

{:Command information 1
Z:Command information 2

3 :Frequency command
:Terminal board output data

5 :Communication analog output

o3

Block write data 2

Ditto

[

FEIS

Block read data 1

:Deselect
{:Status information
Z':Output frequency
3:Output current
4:Output voltage
5 :Alarm information
& :PID feedback value
7:Input terminal board monitor
&:Output terminal board monitor
5:VI/Il terminal board monitor
{ I:RR/S4 terminal board monitor
{ 1:RX terminal board monitor
{ Z:Input voltage (DC detection)
{ 3:Speed feedback frequency
{4 Torque
{ 5:MY monitor 1
{ & :MY monitor 2
{ 7:MY monitor 3
{ 8:MY monitor 4
{ 9:Free notes

o3

FEIE

Block read data 2

Ditto

FEIT

Block read data 3

Ditto

FEE

Block read data 4

Ditto

FEIS

Block read data 5

Ditto

FEED

Free notes

G~FFFF

L] D] [ [ e

*: No action

... No action is taken even if a timeout occurs.

......... An alarm goes off if a timeout occurs.
The message “ " blinks at the left end of the operation panel.

......... The inverter trips when a communication time-over occurs.
The message “E - - 5" blinks on the operation panel.

Note: Changes to the parameters F &
then on again.

FELD !and FBDE donot take effect until the power is turned off and
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2) 4-wire RS485
The 4-wire RS485 device included as standard equipment, allows you to connect the inverter to a higher-level
system (host) and to set up a network for data communications between inverters. It makes it possible for the
inverter to be linked to a computer and to carry out data communications with other inverters.
The connector (RJ45) for the 4-wire RS485 device on the control circuit terminal block is used to connect to other
inverters.

m Transmission specifications

Iltem Specifications
Interface Compliant with RS485
Z;Zr;isf?;;?(ﬁn path Half-duplex type [Buss type (terminator resistor required at each end of system)]
Wiring type Compatible with both 4-wire and 2-wire types
Transmission distance Up to 500m (overall length of the cable)
Number of connectable Up to 32 units (including the host computer)
units Number of inverters that can be connected in a system: Up to 32 units

Synchronization scheme Asynchronous

Default: 19200 baud (parameter setting)
Selectable from 9600/19200/38400 baud
ASCII mode : JIS X 0201 8-bit (ASCII)
Binary code : Binary, 8-bit (fixed)

Transmission rate

Character transmission

Stop bit length Inverter receiving: 1 bit, Inverter sending: 2 bits
Error detection Parity: Even, Odd, or None selectable by parameter setting; check sum method
Error correction Not provided
Response monitoring Not provided
Ch ter t issi
for;;atc ST ransmission | peception: 11 bit, Sending: 12 bit (with parity)
T — iting 1
raﬁsmlssmn waiting time | 0 e
setting
Inverter’s action at the occurrence of a communication timeout selectable from
Others tripping/raising an alarm/doing nothing

—When alarm is selected, “L " blinks at the left end of the operation panel
When tripping is selected, “£ - - 5" is displayed on the operation panel

m Example of the connection of inverters linked to a computer
<Independent communication>
Perform computer-inverter connection as follows to send operation frequency commands from the host computer
to inverter No. 3:

: Wiring
. .: Data (host — INV)
| Host computer | : Response data (INV — host)
*t * * * )y 1 *
\ L § <
i At
v Y Y vl Y L
N[y v g | Ny [y INV N [y INV
Given Given| Given Given Given
No.00 |ayay| No.OT loyay| No.02 |gyq | No.03 No29 |ayay No.30  [ayay

“Given away”: Only the inverter with the selected inverter number conducts data processing. All other inverters,
even if they have received the data, give it away and stand by to receive the next data.
% : Use the terminal board to branch the cable.

(1) Data is sent from the host computer.

(2) Data from the computer is received at each inverter and the inverter numbers are checked.

(3) The command is decoded and processed only by the inverter with the selected inverter number.

(4) The selected inverter responds by sending the processing results, together with its own inverter number, to the
host computer.

(5) As a result, only the selected inverter starts operating in accordance with the operation frequency command by
communicating independently.
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<Broadcast>
When an operation frequency command is broadcasted from the host computer to inverters

: Wiring
| Host computer | e, DA (NOSE — INV)
*t * * * [ *
_. —\ « (
1 vl Y Y
INV INV INV INV INV INV
No.00 No.01 No.02 No.03 No.29 No.30

%: Use the terminal board to branch the cable.
(1) Data is sent from the host computer.
(2) Data from the computer is received at each inverter and the inverter numbers are checked.
(3) Data with an asterisk (*) in the inverter number position is taken as broadcast data and the command is
deciphered and executed.
(4) To avoid collisions between data, only the inverter with the asterisk (*) replaced with a zero (0) returns data to
the host computer.
(5) As a result, all inverters connected are operated at the operation frequency specified by the command
broadcasted.
Note:If an inverter number is assigned to each group of inverters, data can be broadcasted on a group-by-group
basis.
(This function is usable only in ASCII mode. For binary mode, see Instruction Manual (E6581315)
specified in Section 6.42.)
Ex.) When the inverter number *1 is specified, data is broadcasted to inverters Nos. 01, 11, 21, 31, ... 91.
At that time, data is returned by the inverter bearing number 01.

m Inverter-to-inverter communication

When all slave inverters are connected they operat at the same frequency as the master inverter (no setting of point
frequencies in this case)

: Wiring
Master inverter :Data (Master — Slave)
x * * * 3 3 *
! U (
v Y Y Y
INV INV INV INV INV INV
No.00 No.01 No.02 No.03 No.29 No.30

*:Use the terminal board to branch the cable.
(1) The master inverter transmits frequency command data to its slave inverters.
(2) The slave inverter calculate a frequency reference from the data received and save the frequency calculated.
(3) As a result, all slave inverters operate at the same frequency as the master inverter.
Note: The master inverter always sends frequency command data to its slave inverters.
The slave inverters are always on standby so that they can receive an frequency command from the master
inverter at anytime.

m Setting for issuing run/stop commands from an external control device

Title Function Adjustment range Default setting Example of setting
r
I : I u 3
Loede Command mode selection -4 (Terminal input enabled) (4-wire RS485)

Note:When parameter £ § & & (setting for communications between inverters) is used, the setting £ /71 #/=3
cannot be used for slave inverters.

m Setting for issuing speed commands from an external control device

Title Function Adjustment range Default setting Example of setting
cnod Frequency setting mode i~ 13 Z &
Y selection 1 s (RR/S4 input) (4-wire RS485)
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m Communication parameters (4-wire RS485)
These parameters allow you to change the communication speed, parity, inverter number, communication error trip
timer setting, etc. from the operation panel or an external control device.

Title Function Adjustment range Default setting
) £ :Non parit
Fao | o 2-wire RS485 and 4-wire RS48 i E"e”ppa”{y ‘
(common to 2-wire 5 and 4-wire 5) 2:0dd parity
F 552 | Inverter number (common) a~241 g
FEOD3 Communications time-out time {:0OFF .
~ ¥ | (common to 2-wire RS485 and 4-wire RS485) | {~ {1 sec. Y
. 2-wire 4-wire
Seting | ps4gs | Rs4ss
0 No action | No action
{ Alarm No action
FEOY Communications time-out action * '; No-:gt)ion N(;laacr:lnon g
(common to 2-wire RS485 and 4-wire RS485) N
H Alarm Alarm
5 Trip Alarm
& No action Trip
7 Alarm Trip
& Trip Trip
I1:Disabled
(5w
F & !0 | Frequency point selection éia:i ?g:g: i
J:Communication add option
F g ! ! | Point 1 setting g~ 100 % o
F & {2 | Point 1 frequency O.0~FH Hz 0.0
F 5 {3 | Point 2 setting Oa~100% 0o
Inverter with a
model number
F & !4 | Point 2 frequency O.0~FH Hz e\r;vd'llr;g m\‘lh
oo
WP1: 50.0
. N
FE20 | Communication speed (4-wire RS485) E’ggggobsf)s 119200 bps, {
FH25 | Send waiting time (4-wire RS485) 0.0 0 :Default, 5.5 {~2.0 80 sec. o.00
£ :Slave (issues a 0Hz command if
something goes wrong with the
master)
{:Slave (continues operation if
something goes wrong with the
master)
Inverter-to-inverter communication setting c':Slave (tAnps for emergency stopif
FEZE (4-wire RS485) something goes wrong with the o
master)
3 :Master (sends a frequency
command)
4 :Master (sends an output frequency)
5 :Master (sends a torque command)
& :Master (sends an output torque
command)
.
F B 25 | Protocol selection (4-wire RS485) L;L%%?Sg o
£ Disabled
{:Command information 1
£870 | Block write data 1 Z:Command information 2 7
3:Frequency command
H:Terminal board output data
5 :Communication analog output
=87 ! | Block write data 2 Ditto o
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Title Function Adjustment range Default setting
J:Deselect

{:Status information
< :Output frequency

3:Output current

“:Output voltage

5 :Alarm information
& :PID feedback value

7:Input terminal board monitor
& :Output terminal board monitor
5:VI/Il terminal board monitor

F875 | Blockread data 1 { {:RR/S4 terminal board monitor
{ {:RX terminal board monitor

{ Z:Input voltage (DC detection)
{ 3:Speed feedback frequency
{4 :Torque
{ 5:MY monitor 1
{5 :MY monitor 2
{ 7:MY monitor 3
{ 8:MY monitor 4
{9 :Free notes

F Block read data 2 Ditto
F Block read data 3 Ditto
F Block read data 4 Ditto
FH 75 | Block read data 5 Ditto
FE8810 | Free notes O~FFFF
*: No action ... No action is taken even if a timeout occurs.
Alarm ......... An alarm goes off if a timeout occurs.
The message “ " blinks at the left end of the operation panel.
Trip e The inverter trips when a communication time-over occurs.
The message “£ ~ ~ 5" blinks on the operation panel.

Note: Changes to the parameters F 57 {, F 5§72 0and F 52 & do not take effect until the power is turned off and
then on again.

L]

-~

o L Lex]
-
o ] L]

=Y
i

[aou) Daou ) [néu ] [ ] L]

6.39.2 Open network option

FB35 H FA3E |: Communication option settings 1to 7
F84Y ! M F846 |: Communication option settings 8 to 13
F850 : Disconnection detection extended time
F85 ! : Inverter operation at disconnection
F852 : Preset speed operation selection
FB53 | [FB5Y |: Selection of monitoring

= For details, refer to Instruction Manual (E6581281, E6581343) specified in Section 6.42.

6.40 My function
: Input function target 11~: My function selection

= For details, refer to Instruction Manual (E6581335) specified in Section 6.42.
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6.41 Traverse function
: Traverse selection F 983 | : Traverse step
: Traverse acceleration time F 984 | : Traverse jump step
F 982 | : Traverse deceleration time
= For details, refer to Instruction Manual (E6581337) specified in Section 6.42.
6.42 Instruction manuals for optionally available devices and special functions
For details, refer to the instruction manual for each optional device or function.
Model | i
No. Description ode nstruction Remarks
number Manual No.
1 | Light-load high-speed operation function - E6581327
2 | PID control operation function — E6581329
3 | Torque control operation function — E6581331
Current and speed control gain adjustment
4 - E6581333
method
5 | My function - E6581335
6 | Traverse function — E6581337
7 | Switching between commercial power and inverter — E6581364
8 | AS1 serial communication function — E6581315
Combinati f the VFAS1 and a DC
9 ombination of the and a power _ 6581432
supply
Attached to expansion 1/O card 1
10 | Expansion /0 card 1 option ETB003Z | E6581339 : xpanst
option
X X Attached to expansion 1/O card 2
11 | Expansion I/O card 2 option ETB004Z E6581341 )
option
12 | PG feedback option VEC004Z~ E6581319 Attached to PG feedback option
i VEG007Z i
13 | DeviceNet option DEV002Z E6581295 Attached to DeviceNet option
14 | DeviceNet option function DEV002Z E6581281 Detailed instruction manual
. Attached to PROFIBUS -DP
15 | PROFIBUS-DP option PDP002Z E6581279 .
option
16 | PROFIBUS-DP option function PDP002Z E6581343 Detailed instruction manual
17 | CC-Link option CCL001Z E6581286 Attached to CC-Link option
18 | CC-Link option function CCL001Z E6581288 Detailed instruction manual
19 | LCD Remote Keypad RKP004Z E6581323 Attached to LCD Remote Keypad
20 | LED Remote Keypad RKP002Z E6581277 Attached to LED Remote Keypad
X Attached to control power supply
21 | Control power supply backup option CPS002zZ E6581289 .
backup option
X X ) Attached to USB-to-Serial
22 | USB-to-Serial conversion unit USB001Z E6581282 . K
conversion unit
Attached in th ice of
23 | USB-to-Serial conversion unit USB001Z | E6581299 {tached in the strage device o
USB-to-Serial conversion unit
. . . PB7-4200K .
24 | Optional braking unit PB7 E6581436 For 200kW or more units
PB7-4400K
E6581399 200V-15kW, 400V-18.5kW
25 | Fin outside mounting kit (optional) FOT***Z E6581400 200V-18.5~45kW, 400V-22~75kW
E6581365 200V-55kW~, 400V-90kW~
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7. OperatW% ignal

7.1

External operation

The inverter can be freely controlled externally.
Parameters must be differently set depending on the operation method. Make sure of the operation method before

setting parameters, and set parameters properly to the operation mode according to the procedure mentioned below.

[Steps in setting parameters]

Check of external signal conditions

Operation signal:

Operation signal:
operation panel
Speed command:
operation panel

Operation signal:
terminal board
Speed command:
operation panel

Operation signal:
operation panel
Speed command:

terminal board

terminal board
Speed command:
terminal board

Refer to Section 5.5

Refer to Section 5.5

Refer to Section 5.5

Refer to Section 5.5

Example 1. Example 2.

Example 3. Example 4.

L] y

v Y

[In case of control panel operation command inpuf

[In case of run/stop with external input|

L 11l d= !(Operation panel input
enabled)

£ N0 =0 (Terminal input enabled) *
2 (2-wire RS485 input enabled)
3 (4-wire RS485 input enabled)
H  (Communication option input enabled)
*Sink logic and source logic (logic of input/output
terminal) are switchable to each other.
For details, refer to Section 2.3.2.

Y v

v (]

[In case of control panel operation command inpuf
F 1} =4 (Operation panel input
enabled)

[In case of run/stop with external input

F Il d= 1 (VI (voltage/current input))

(RR/S4 (potentiometer/voltage input))
(RX (voltage input))

(2-wire RS485 input enabled)

(

(

4-wire RS485 input enabled)
Communication option input enabled)
(Optional Al1 (Differential current

input))

(Optional Al2 (voltage/current input))

(UP/DOWN frequency)

(RP pulse input)

(High speed pulse input)

(Binary/BCD input)
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7.2 Applied operation with input and output signals (operation by terminal board)

7.2.1 Functions of input terminals (in case of sink logic)
Use the above parameters to send signals from an external programmable controller to various control input terminals
to operate and/or set the inverter.
The desired contact input terminal functions can be selected from 120 types. This gives system design flexibility.

[Control terminal board]

... [ PP _[RRSA[CCA]VI/I | RX [ FM [ AM |

+SU] F B_|S1 RES
[PWHR] CC [ NO [P AAOUTIOUTZ] CC | |

m Setting of contact input terminal function

Terminal Title Function Adjustmen Default setting
symbol t range
- Fiig Always ON function selection 1 5 (Standby)
Always ON function selection 2, 3 o (No function is
- Fia1F 128 v Pt
F Fiit Input terminal function selection 1 (F) 0~135 2 (Forward run)
R FiliZ Input terminal function selection 2 (R) 4 (Reverse run)
RES Fid Input terminal function selection 4 (RES) = Refer & (Reset)
S1 F s Input terminal function selection 5 (S1) to Section ! (Preset speed 1)
S2 Fiig Input terminal function selection 6 (S2) 7.2.1. /2 (Preset speed 2)
S3 it Input terminal function selection 7 (S3) {4 (Preset speed 3)
RR/S4 FlIR Input terminal function selection 8 (RR/S4) {6 (Preset speed 4)
LI1~LI8 Fli8~F I2h Input terminal function selection 9~16 o
B12~B15 FIEY~F 157 Input terminal function selection 17~20 o

Note: When £ { ([, F {2 7 and F {28 (Always ON function selection 1~3) are selected, selected function is
generally activated regardless of positive or negative logic.

Note: £ { {5~F {2 F is for use of expansion terminal board option unit.

Note: & {5 H~F {5 7 is for use of 16 bit binary board option unit.

m Connection method
1) In case of positive logic (a-contact) input

A-contact switch

Input terminal

*This function is activated when the input
. terminal and CC (common) are short-circuited. i
Use this function to specify forward/reverse
run or a preset speed operation.

CcC

2) In case of negative logic (b-contact) input

B-contact switch|
Input terminal

*This function is activated when the input

. terminal and CC (common) are open-circuit.
i Use this function to specify operation standby |
ce signal or reset signal.
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3) Connection with transistor output

Inverte

[Programmable controller]

Input terminal m

* Interface between programmable controller and inverter

i % The inverter can be controlled by connecting
the input terminal with output (contactless

switch) of a programmable controller. Use this
function to specify forward/reverse run or a :

preset speed operation. Use a transistor that
operates on 24Vdc, 5SmA power.

When using an open-collector output type programmable control device to control the operation of a motor, connect
cables, as shown in the schematic diagram for sink/source logic (when an external power supply is used) on page
B-15. When using the internal power supply of the inverter, connect cables, as shown in the schematic diagram on
page B-14. If the programmable control device is turned off with the inverter left on, an incorrect signal will flow into
the inverter, as shown in the figure below, because there is a potential difference between the control power supplies.
Be sure to provide an interlock so that the programmable controller cannot be turned off when the inverter is on.

Programmable controller

Fuse blowoutc@—f

detector circuit

:Iv\

Inverter

+24V
Py

’ COM

Fuse

External +24V
power supply

(F.R...)

Input terminal

Inverter internal
+24V power
supply

m Example of use- three-wire operation

The three-wire operation function allows you to make the inverter self-hold its operation, without setting up a
sequential circuit, so that the inverter can be operated by means of external signals (reset contact signals).

=

[Parameter setting]

Forward run

Revers run

Forward run (F): If you press the Forward (F) button, the

motor rotates in the forward direction at the
frequency specified with a command.

Revers run (R): If you press the Reverse (R) button, the

motor rotates in the reverse direction at the

frequency specified with a command.

HD (83): If you press the HD (S3) button, the motor
decelerates and comes to a stop.

Terminal
Title Function Adjustment range Example of setting
symbol
Input terminal function o
S3 Fiia selection 7(S3) 4 i35 ( HD operation retention)
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m Table of setting of contact input terminal function

Parameter setting Parameter setting
Positive | Negative Function Positive | Negative Function
logic logic logic logic
i ! No function is assigned 10 a1 Servo lock signal
2 3 F: Forward run command I 73 Simple positioning (positioning loop)
Y 5 R: Reverse run command i 5 Integrating wattmeter display clear
& 7 ST: Standby 16 17 Trace back trigger signal
g g RES: Reset 18 1q Light.—k.).ad hilgh-speed operation
prohibitive signal
0 il S1: Preset speed 1 80 g No function assigned
2 /3 S2: Preset speed 2 g2 g3 No function assigned
Yy !5 S3: Preset speed 3 g4 g5 No function assigned
/5 17 S4: Preset speed 4 g5 g7 Binary data write
8 = Jog run 85 g5 Up/down frequency (up) *1
20 2 Emergency stop o g Up/down frequency (down) *1
o2 23 DC braking 52 53 Up/down frequency (clear)
oM 25 Acceleration/deceleration switching 1 g4 95 No function assigned
25 27 Acceleration/deceleration switching 2 95 g7 No function assigned
Z2f 29 V/f switching signal 1 S8 99 Forward/reverse selection
30 N V/f switching signal 2 00 i Run/stop command *3
32 33 Torque limit switching signal 1 ac 03 Commercial power/INV switching
IH 35 Torque limit switching signal 2 {04 05 Frequency reference priority switching
35 37 PID control OFF selection 05 [ VI/Il terminal priority
38 35 Pattern operation group 1 08 05 Command terminal board priority
4 M Pattern operation selection 2 L0 L Permission of parameter editing
Y2 Y3 Pattern operation continuation signal R~ 13 Speed/Torque switching
HH H5 Pattern operation trigger signal M {15 No function assigned
HE 1 External thermal error 1A L No function assigned
HE Hg Communication priority cancel I8 g No function assigned
o 5 HD operation retention [ ic No function assigned
52 53 PID differentiation/integration clear =~ 23 Rapidest deceleration command
54 55 PID forward/reverse switching 2 25 Preliminary excitation *4
5E 7 Forced continuous operation 2k = Braking request
58 58 Specified speed operation I2F 25 No function assigned
0 I Acceleration/deceleration suspend 130 (31 Brake answer back input
signal
5 53 Power failure synchronized signal /32 /33 No function assigned
54 55 My function RUN signal {34 i35 Traverse permission signal
&5 &1 Auto-tuning signal
58 55 Speed gain switching

*1: Valid when £ 11 &
The frequency setting range is between =J.0~L/ L

1o

(Frequency setting mode selection 1) is setat {7 (Up/down frequency).
(Upper limit frequency). The acceleration/deceleration time

with respect to the frequency setting remains 5L L/ £ I, unless switching between acceleration and
deceleration is performed.
*2: To switch acceleration/deceleration pattern, V/f pattern, torque limit 1~4, give the following signals to switching
functions.
*3:1f &, 3 (F: Forward run command) or 4, 5 (R: Reverse run command) is assigned at the same time, this
function has a priority.
*4: After the motor slows down and comes to a full stop at a pre-excitation command, the motor is set free
momentarily to bring it into a pre-excitation state.
This function should not be used when F £ [J 5 is set to 2 or 4. Or the inverter might malfunction.

Switching signal 1 Switching signal 2
Acceleration/deceleration, V/f, torque limit 1 OFF OFF
Acceleration/deceleration, V/f, torque limit 2 ON OFF
Acceleration/deceleration, V/f, torque limit 3 OFF ON
Acceleration/deceleration, V/f, torque limit 4 ON ON

G4
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m Sink logic/source logic

Switching between sink logic and source logic (input/output terminal logic) is possible.
= For details, refer to the Section 2.3.2.

7.2.2 Functions of output terminals (incase of sink logic
Use the above parameters to send various signals from the inverter to external equipment.

By setting parameters for the OUT1, OUT2 and FL (FLA, FLB and FLC) terminals on the terminal board, you can use
0~255 functions and functions obtained by combining them.

[Control terminal board]

[ PP JRRsdlcecalvii [ RX [FM [ AM |

[+SUT F TR [S1[S2TS3 [RES]
[NO P2APOUTIIOUT2L CC T

= How to use

Function of QUT 1+ To be set by parameter 5 {3 FLA
Function of QUT2:+++-+ To be set by parameter £ {3 {

FLB
Functions of FLA, FLB, and FLC--+++ To be set by parameter £ {32

FLC

P24

ouT2
O NO
cC
m Setting of output terminal function
Terminal
ermina Title Function Default setting
symbol
ouTH F i3 Outpult terminal function [-255 Y .
selection 1 (Low-speed signal)
Output terminal function &
OuT2 Figl selection 2 O~255 (Acceleration/decele
ration completion)
Output terminal selection 3 )
FL ol 0~
Fie §-255 (Failure FL)
OUT3~0UT6 . . Output terminal function -
Ri-rg | F1337F i3 selection 4~9 5~es55 25
tput t inal functi
R3,R4 F :'EE,F 1'59 OUpUl erminal tfunction Q~E’SS ES"f
selection 10~11

Note: F {3 3~F {35 is for use of expansion terminal board 1 option unit.
Note: £ {3 5~F {35 is for use of expansion terminal board 2 option unit.
Note: F {55, F {515 is for use of 16 bit binary board option unit.
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= Output terminal function (open collector, relay outputs) setting and detection levels
For the open connector output terminals (OUT1, OUT2) and the relay output terminals (FLA, FLB and FLC),
functions can be selected from 0 to 255 functions. The selectable functions and detection levels are listed in the

table below.

Up to 7 output terminals can be used if add-on options are used in combination with the inverter, while up to 3 output
terminals can be used if no add-on option is used.

(<Technical terms> )
«Alarm e Alarm output beyond a certain setting value.
*Pre-alarm - Alarm output of the state where the inverter may carry out a trip by continuation.
« Serious failure -+ Output signal in a serious failure of the protection function of the inverter.
(Arm overcurrent (£ A {, &, 3), Load side overcurrent (& [ L ), Short-circuiting
(EF I, EF ), Phase failure (E FH I, £ FH ), Abnormal output current detection
(Err 7))
« Light failure -+ Output signal in a slight failure of the protection function of the inverter.
(Overload (&L f,2), overvoltage (& F {, £, 3), overcurrent during
acceleration/deceleration/fixed speed operation (5L ¢, (P, 2, 2F, 3, 3F))
« Emergency stop -+ Output signal when the inverter comes into emergency stop.
& Stopping manner is set with ~ 5 I 3 (emergency stop). )
Table of output terminal functions and detection levels
Parameter setting
Positive | Negative Function Operation output specifications (in case of positive logic)
logic logic
- , Lower limit frequency OfN,:'I:heLrunnlnIg fre?uency is equal to or higher than the setting
o H (L) of L L ( ower imit requency) )
OFF:The running frequency is lower than the setting of L L .
. ON:The running frequency is equal to or higher than the setting
2 3 (ULﬁSer limit frequency of /L (Upper limit frequency)
OFF:The running frequency is lower than the setting of /1 .
ON:The running frequency is equal to or higher than the setting
Y 5 Low-speed signal of F {1} (low-speed signal output frequency)
OFF:The running frequency is lower than the setting of £ {J[.
Acceleration/decelerat ON:The difference between the frequency command and the
& 1 ion completion running frequency is within the setting of £ {2
P OFF:In acceleration or deceleration.
ON:The running frequency is in the range of F {5 {+ F {0 72.
g g Speed reach signal OFF:The running frequency is out of the range of ¥ {
Fige.
on o Failure FL ON:Inverter is tripped.
- r (All trips) OFF:Inverter trip is canceled.
| , Failure FL ON:Inverter is tripped (except £ F and [ L
¢ 3
't ! (Except EF, OCL) OFF:Inverter trip is canceled. (reset)
ON:Inverter output current is over the F & 7 { (Stall prevention
H) ‘5 Overcurrent (OC) pre- level) set value.p gt :
alarm OFF:Inverter output current is under the £ 5 5 {.
ON:A certain rate of inverter overload (5 L. ) detection time is
5 ‘7 Inverter overload over.
(OL1) pre-alarm OFF:The detection time is within a certain limit.
. f i T i i 0
g g Motor overload (0L2) (C])\Z.;A certain rate of inverter overload ({J . &) detection time is
H ! 2
pre-alarm OFF:The detection time is within a certain limit.
ON:The temperature of the cooling fin is 95°C or higher inside
20 2 Overheat pre-alarm the inverter.
OFF:The temperature drops to 90°C or lower after overheat pre-
alarm was on.
Overvoltage control operation or PB operation in progress. ON:
oc 23 Overvoltage pre-alarm | PB operation level + 3%
(200V class: Approx. 370Vdc, 400V class :Approx. 740Vdc)
Undervoltage in main | ON:The main circuit voltage is lower than the main circuit
24 25 circuit (MOFF) undervoltage detection (/17 F F ) level.
detection (200V class: Approx. 170Vdc, 400V class: Approx. 340Vdc)
. ON: The state that inverter output currentis 5 & { { set value or
57
eb s Low current detection larger continued more than F & {2 set value.
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Parameter setting
Positive | Negative Function Operation output specifications (in case of positive logic)
logic logic
- ON:The state that torque componentis 5 {5, F& {7 set

28 e3 Over-torque detection value or larger continued more than F & !5 set value.

on . Braking resistor ON:A lcerta?in rgte of braking resister overload trip (&L ~)

Ju { overload pre-alarm detection time isover. o
OFF:The detection time is within a certain limit.

ON:In emergency stop operation (£ is indicated).

3 33 | Inemergency stop OFFThe detection tims e wihin ; certain limit. :
ON:In retry operation (- £ ~ 4 is indicated).

3 35 In retry OFF:No retry operation is performed.

75 37 Pattern operation ON:In normal operation or pattern operation has finished.

switching output OFF:In pattern operation.

JE8 EE PID deviation limit ON:PID deviation isin F 354 or F 355 set value.

un y Run/Stop ON:Running frequency is output or DC injection breaking (o &) is
performed.

Serious failure (OCA, ON:Serious failure (G A, [iL'L , £ £, phase failure, abnormal
yz u3 OCL, EF, phase failure, outpl_n, short-circuit) is detected. ) _ ) )

etc.) OFF:Inverter has recovered from serious failure. (Serious failure

has been reset)
) ) ON:Light failure (&2, L {, 02, 00 3, I F)is detected.
HY 45 Iz_l%htc;‘sl)lure (oL, oct, OFF:Inverter has recovered from light failure. (Light failure has
$ been reset)

Commercial
HE HT power/inverter Refer to Section 6.19.

switching output 1

Commercial
4g Hyg power/inverter Refer to Section 6.19.

switching output 2

" ON:Cooling fan is in operation.
50 5 Cooling fan ON/OFF OFF:CooIigg fan is off%peration.
ca c3 In jogging operation ON:In jog run
- (In jog run) OFF:In normal operation
oy oo ;?;:éli;tt;or:ninal board 8EF"|] operatiqn by termina! board.
. o :In operation by operation panel.

operation switching

Cumulative operation ON:Cumulative operation time is beyond the F & & ! set value.
5h 57 - OFF:Cumulative operation time is less than the F 5 2 { set

time alarm value.

cg cg PROFIBUS/DeviceNet/CC | ON:Communication error occurred.

-Link communication error | OFF:Communication error is canceled (reset).
Forward/reverse OFF:In forward operqtion.
&0 & switching ON:In reverse operation.
(The last status is held while operation is suspended.)
ON:In operable status or operation can be started with frequency

&2 53 Ready for operation 1 | command input as an operation switching answer-back.
OFF:In inoperable status.

ON:In operable status or operation can be started with ST and

& 55 Ready for operation 2 | RUN signals and frequency command input.

OFF:In inoperable status.

& EE Brake release (BR) Output the braking signal according to the brake sequence.
ON:More than one of alarm, pre-alarm, undervoltage, low current
over-torque, poor control power supply, PID deviation limit,

M T In (pre-)alarm status abnormal frequency setting or torque limit have occurred or
detected.

OFF:All the alarms above are canceled.

43 13 Forward speed limit ON:Forward operation speed is £ 47 & set value or over.

‘'t ! (torque control) OFF:Forward operation speed is less than F 4 2 & set value.

Ty 15 Reverse speed limit ON:Reverse operation speed is ~ 4 & & set value or over.

(torque control) OFF:Reverse operation speed is less than F 4 2 £ set value.

15 17 Inverter healthy output | ON and OFF are alternately output at intervals of 1 second.

18 79 RS485 ON:Communication error occurred.

! - communication error OFF:Communication error is canceled (reset).

a0 i Error code output 1

ac 53 Error code output 2

g; g% E:z: zgji 23:23: 2 Output the error code in 6-bit.

EE EE] Error code output 5

o El Error code output 6
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Parameter setting

Positive | Negative Function Operation output specifications (in case of positive logic)
logic logic
gz g3 1Speclfled data output
i
gy g5 gpem ied data output
95 7 ?pecmed data output
o8 99 fpecmed data output Output of the designated data in 7-bit.
(nn o Specified data output
IR NN} T 5
ing 03 Specified data output
i 6
‘n ‘n Specified data output
o4 {05 7
0G {57 |Light load output ON:Load is equal to £ 3 3 5~F 3 3 & set values or less.
0f {5059 |Heavy load output ON:Load is larger than F 3 3 5~F 3 3§ set value.
i { { | |Positive torque limit ON:Positive torque is over the positive torque limit level.
i { {3 |Negative torque limit ON:Negative torque is over the positive torque limit level.
i - Output folr external rush ON:External rush suppression relay is actuated.
lsuppression relay
ICompletion of stop L
(0 (1 .
{8 g ositioning ON:Stop positioning has been completed.
o0 (21 |L-sToP ON:(_)peratlon at the lower limit frequency is performed
continuously.
Power failure . . A
[ «3 .
ic'e 23 synchronized operation ON:Power failure synchronized operation is performed.
g4 {25 [Traverse in progress ON:Traverse operation is performed.
ich = T;g;?:: deceleration in ON:Traverse deceleration operation is performed.
il {25 |Part replacement alarm | Alarm:The time of replacement of parts is approaching.
(34 {3 ! |Overtorque pre-alarm ON:Over-torque is detected.
Frequency command 1/ . .
1 puf (3 .
7 {32 {33 b selection ON:Frequency command selection 2 is selected.
P (2 Failure FL (Except A e
{34 i35 lemergency stop) ON:A trip other than emergency stop has occurred.
227 223 My function output 1 ON:My function output 1 is ON.
224 225 My function output 2 ON:My function output 2 is ON.
226 2 7 My function output 3 ON:My function output 3 is ON.
208 25 My function output 4 ON:My function output 4 is ON.
230 23 { My function output 5 ON:My function output 5 is ON.
237 2 33 My function output 6 ON:My function output 6 is ON.
234 235 My function output 7 ON:My function output 7 is ON.
236 237 My function output 8 ON:My function output 8 is ON.
238 235 My function output 9 ON:My function output 9 is ON.
240 24 { My function output 10 ON:My function output 10 is ON.
242 243 My function output 11 ON:My function output 11 is ON.
24 245 My function output 12 ON:My function output 12 is ON.
2HE 247 My function output 13 ON:My function output 13 is ON.
2HE 245 My function output 14 ON:My function output 14 is ON.
250 25 ! My function output 15 ON:My function output 15 is ON.
257 253 My function output 16 ON:My function output 16 is ON.
254 255 (Aways OFF (for terminal Output signal always OFF

signal tests)

Note 1: “ON” in positive logic

: Open collector output transistor or relay is turned on.

“OFF” in positive logic : Open collector output transistor or relay is turned off.

“ON” in negative logic

: Open collector output transistor or relay is turned off.

“OFF” in negative logic : Open collector output transistor or relay is turned on.
Note 2: Alarm output check conditions are as follows.
(1) Undervoltage detected :To be checked during operation.

(2) Low current detected
(3) Overtorque detected

m Sink logic/source logic
Sink logic and source logic (logic of input/output terminal) can be switched to each other.
= For details, refer to Section 2.3.2.

: To be checked during operation command.
: To be checked always.
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7.2.3 Setup of input terminal operation time

: *Function
| The input/output terminal operation time setup function is used to extend response time if there is something
1 malfunctioning because of noise or chattering of input relay.

m Setup of response time

Title Function Adjustment range Default setting
FidD Input terminal 1 response time selection (F) 2~2800 ms g
F il Input terminal 2 response time selection (R) c~200 ms g
F 43 Input terminal 4 response time selection J-200 ms g
(RES)
FoidH Input terminal 5~12 response time selection 2~2 00 ms g

-: Setting when vector option unit or expansion terminal board option is used.

Note: Response time refers to the time elapsing before the inverter receives a signal from a terminal. In reality, an
extra several milliseconds is required for the inverter to produce an output.

7.2.4 Analog input filter

: *Function

1

1

: This function is effective to remove noise from the frequency setting circuit. If operation is unstable because of :
1

1

: noise, increase the time constant of the analog input filter.

m Response time setting

Title Function Adjustment range Default setting
1:No filter

{:Filter approx. 10ms
208 Analog input filter ' Filter approx. 15ms
3:Filter approx. 30ms
:Filter approx. 60ms

L]
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7.3

Setup of external speed command (analog signal)

Function of analog input terminals can be selected from four functions (external potentiometer, 0 to 10Vdc, 4 (0) to
20mAdc, -10 to +10Vdc). The selective function of analog input terminals gives system design flexibility.
= Refer to Section 6.28 for fine adjustment of analog setting signal and output frequency.

[Control terminal board]

FLA FLBl FLC

[ PP [RRis4lCCAIVII] RX [ FM | AM |

[+SUT F

[51 52 [S3[RES]

[PWR[ CC | NO IF:: POOUTIIOUTZ CC T |

m Setting of analog input terminal functions

Terminal Title Function Adjustment range Deféult
symbol setting
S:FNOdIF 20 7 terminal
switching (input terminal
function selection {7 4,
- Feon Frequency priority selection 105) o
LFROJIFZOT
frequency switching
(switch by F 2 &)
FZ20 ¢ | Villlinput point 1 setting O~100% o
N FZ202 | Villinput point 1 frequency O.0~FH Hz a.0
FZ203 | VINlinput point 2 setting O~1800% oo
AIFZ VI/Il input point 2 frequency 0.0~FH Hz *1
- F207 Frequency setting mode selection 2 Sameas F0d ({~13) !
- F2ha Speed command priority switching frequency | O, {~F H a.1
All F2085 Analog input filter 7 (No filter)~ 3 (Max. filter) o
Fo il RR/S4 input point 1 setting O~100% o
RR/S4 F2 il RR/S4 input point 1 frequency O.0~FH Hz o0
FZ2 {2 | RR/S4 input point 2 setting O~1800% oo
AuF?2 RR/S4 input point 2 frequency 0.0~FH Hz *q
= RX input point 1 setting -i00~100 % o
RX F2 il RX input point 1 frequency 0.0~FH Hz 0.0
F2i8 RX input point 2 setting SO0~ 100% g
F2 g RX input point 2 frequency ~FHHz *1
Foeo .| A1, A2 input point setting For details, see Ir?'ajtrur.:tion Manual
Option ~F23 (E6581341) specified in Section 6.41.
Foad RP/high speed pulse input point setting For details, see Instruction Manual
~F237 (E6581319) specified in Section 6.41.

*1: Inverter with a model number ending with

-WN1, HN: 60.0

Note 1: Input terminals of Al1 and AI2 are at expansion TB option unit.
Note 2: Input terminals of RP/high speed pulse is at PG feedback device option unit.

-WP1: 50.0
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7.3.1 Setup by analog input signals (RR/S4 terminal)
If a potentiometer (1~10kQ-1/4W) for setting up frequency is connected with the RR/S4 terminal, the inverter can be

run and stopped with external commands.

For bringing this function into practice, connect a potentiometer to the terminals of PP, RR/S4 and CC so as to divide
the reference voltage (10Vdc) at the terminal PP and to input 0 to 10Vdc of divided voltage between the RR/S4 and CC
terminals.

If analog voltage signal of 0 to 10Vdc is input between the terminals of RR/S4 and CC, frequency can be set up without
connection of a potentiometer.

Title Function Adjustment range Default setting |Example of settingl
Chbd Command mode selection a~4 & (Terminal) & (Terminal)
Fhbd Frequency setting mode selection 1 | {~ { 2 (RR/S4) 2 (RR/S4)
FhsL FM terminal meter selection O~6H o {

Fh FM terminal meter adjustment - - -
F2on Frequency priority selection o, 1 o 0
Feos Analog input filter G (Nofilter)~3 (Max. g g
filter)
F2il RR/S4 input point 1 setting O~100% o o
F2 il RR/S4 input point 1 frequency O.0~FH Hz o.0 o.0
F2iZ RR/S4 input point 2 setting O~100% 0o 0o
AuF?2 RR/S4 input point 2 frequency 0.0~FH Hz 1 *1

*1: Inverter with a model number ending with  -WN1, HN: 60.0 -WP1: 50.0

— B Run/stop setup
MCCB Motor Z'Ig)condtrol switching (l;{e)twezn forwsrd run
- U1 and reverse run (R), and stop by
Power_x5 :/_’”. Z;t; V2l external commands.
SUPP'Y—)(/—« T3 W/T3Q M Setup of frequency setting signal and
running frequency characteristic
RES To set up frequency setting signal to be
input to the potentiometer (RR/S4
$1 terminal) and characteristic of running
S2 frequency.
FLA Frequency characteristic is set up at the
s3 two points of RR/S4 reference point 1
FL8 (F 2 {0)frequency (F 2 ! {), RR/S4
reference point 2 (F & {2 )/frequency
FLC (AuF?2)
B Connection and calibration of
P24IPLC F ¢~ Forward run frequency meter
C R ¢—_——4 Reverse run Connect a 1mAdc full-scale DC current
PWR meter, 7.5Vdc full-scale DC voltmeter or
oUT1 rectifier type AC voltmeter. For
EM calibration of the meter, refer to the
ouT2 Frequency Section 5.16.
NO AM e meter Hz
cc AuFd Point 2
Point 1
Operation
L] cc frequency
J:( CCA RX VIl RR/S4PP
. Feit o
F2 i Feie ’
1~10kQ-1/4W 0% 100%
ov ~ 10V)
Frequency setting
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7.3.2 Setup by analog input signals (VI/II terminal)
Connect current signal (4 (0) to 20mAdc) or voltage signal (0 to 10Vdc) to the terminal Il so that the inverter can be run

and stopped with external commands.

) . Adjustment X Example of setting
Title Function Default setting
range 4 (0y~20mAdc 0~10Vdc
L 104 | Command mode selection o~Y & (Terminal) o (Terminal) | & (Terminal)
F 04 |Frequency setting mode selection 1 i~13 2 (RR/S4) ! (VIN L (VIn
FI151L |FM terminal meter selection a~54 & ! !
Fl FM terminal meter adjustment - - - -
£ Voltage input
F {JF | Analog Wl voltage/current switching "', 9 . P o ! !
{: Current input
F 200 |Frequency priority selection o, o i o
F 20 ¢ |VMlinput point 1 setting J~100% a 200 0.0
F 202 |VMlinput point 1 frequency 0.0~FH Hz a0 a0 a0
F 203 | VMlinput point 2 setting a~100% g oo oo
A {F 2 | Villinput point 2 frequency O.0~FH Hz *1 *1 *1
T (No filter)~ 3
Fa0 Analog input filter - H a a
e 9 inp (Max. filter) y v v
*1: Inverter with a model number ending with  -WN1, HN: 60.0 -WP1: 50.0
B Run/stop setup
v s
Y Motor To control switching between forward run
S rie T (F) and reverse run (R), run and stop by
Power’ 9(! :/ e p external commands.
supply, ~ g3 ik M Setup of frequency setting signal and
—X_——0 113 WIT3Q up quency Ing sig
running frequency characteristic
RES To set up frequency setting signal to be
input to the external signal (VI/II terminal)
S1 and characteristic of running frequency.
s2 Frequency characteristic is set up at the
FLA two points of VI/II reference point 1
S3 (F 20 !)frequency (F 25 2), VIN
FLB reference point 2 (F 2 & 3)/frequency
(RIF2).
SFLC M Connection and calibration of
frequency meter
F o Forward run Connect a TmAdc full-scale DC current
[: P24/PLC R ,_;] Reverse run met_e_r, 7.5Vdc full-scale DC voltmgter or
PWR rectifier type AC voltmeter. For calibration
of the meter, refer to the Section 5.16.
OouUT1
FM
ouT2 Frequenc
uency
NO AM meter Hz
cc RIFZ Point 2
Operation | Point1
frequency
a cc
CCA RX VI/II RR/IS4PP
L Fooc %
= o
Feot Foo3
0% 20% 100%
(0 ~ 4 ~ 20mA)currentinput
* *4(0)~20mAdc © ~ 10V) voltage input
- or 0~10Vdc . .
Frequency setting signal
% To apply a current through the VI/Il terminal, the
setting of 7 {1 & needs to be changed.
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7.3.3 Setup by analog input signals (RX terminal)
Connect voltage signal (0 to £10Vdc) to the terminal RX so that the inverter can be run and stopped with external

commands.

Title Function Adjustment range Default setting Example of setting
£ 04 | Command mode selection o~ & (Terminal) & (Terminal)
Fnod Frequ?ncy setting mode i~ 13 J (RRIS4) I RY)

selection 1
FI15L | FM terminal meter selection O~64 0 !
F FM terminal meter adjustment - - -
F 200 | Frequency priority selection a, o g
FZ2085 | Analog input filter & (No filter)~ 3 (Max. filter) | & o
FZ2 {5 |RXinput point 1 setting SO0~ 100 % o o
FZ2 {7 | RXinput point 1 frequency O.0~FHHz a0 0.0
FZ2 {8 |RXinput point 2 setting SO0~ 100 % oo 0o
F 2 {5 |RXinput point 2 frequency O.0~FH Hz *1 *q

*1: Inverter with a model number ending with  -WN1, HN: 60.0 -WP1: 50.0

M Run/stop setup
MCcCB Ocriaree Motor Run/stop operation by means of external

— O RL1 [VF-AST (Vo commands.
sPuo;‘)’:)el; ——Q si2 V2@ M Setup of frequency setting signal and
—X 9 ™3 WIT3Q running frequency characteristic
To set up frequency setting signal to be
RES input to the external signal (RX terminal)
and characteristic of running frequency.
S1 P
Frequency characteristic is set up at the
s2 two points of RX reference point 1
FLA s3 (F 2 {F)lfrequency (F & {7), RX
FLB reference point 2 (F 2 { & )/frequency
7 (F&19).
B Connection and calibration of
FLC
frequency meter
oo Run/Stop Connect a TmAdc full-scale DC current
P24/PLC “ meter, 7.5Vdc full-scale DC voltmeter or
E: R rectifier type AC voltmeter.
PWR For calibration of the meter, refer to the
OUT1 Section 5.16.
M Frequency
0uUT2 meter
NO M Operation frequency Hz Point 2
Feig
CcC
Forward Fa i Fa 18
J:( L cc : %
CCA RX VI/Il RR/S4PP Foig
Reverse i
= run Point 1
-10~+10Vdc M
-100% 0% 100%
(-10v ~ ov ~  +10V)

Frequency setting signal

*: Regardless of open/closed circuit between R and CC terminals, run and stop operation is
controllable.
Switching between forward run and reverse run is controllable by the terminals F/R and RX
if reverse run prohibition selection ~ 3 ! { is properly set up.
= For details, refer to Section 6.14.4.
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8. Monitori Mi/or)%us

8.1 Screen composition in the status monitor mode

The status monitor mode is used to monitor the operation status of the inverter.
= For modes available and instructions about how to switch them, refer to section 3.1.
Here is the screen composition in the status monitor mode.

Status monitor mode @ Lr.u @

Standard monitor mode

(when the power is turned on)
Lr
\ _/ Setting monitor mode
()

p—

e m e m e — e ———————————————

paAe|dsip aJe Jsjoweled JO SpU ZZ

(spuiy ) Aiojsiy duy ysed Jo sjieyeq

Z''8 UOI0aS 0} 1ajay <= pakedsip si du} ¥ — padduy usypn
poAeldsip aie du} JO SPUD (] i=========*

2'2'8 UoIj0ag 0} Jajay <= peAe|dsip aJe duj Jo Spuy O

1'Z'8 UOI}08S 0} Jajey <= pake|dsip si snjejs uopesadQ — uonesado [ewou )y

,____
N

]
J *Atrip and trip No. are displayed '\\

alternately.
:Enter key @@:Select key : Mode key
Used to set values and Used to select Used to select mode
return to previous menu item and operation level
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8.2

Monitoring the status

8.2.1 Status monitor under normal conditions

In this mode, you can monitor the operation status of the inverter.

To monitor the inverter when it is normally running, press the ‘ key tWice and the current status is indicated
on the LED display.

Setting procedure (EX.: operation at 60 Hz)

Commun
ication Item displayed Key .LED Description
No. operated display
. The operation frequency is displayed (during operation).
* Standard monitor
1 - mode &on (When standard monitor display selection = 7 {7 is set
to {7 [Output frequency])
FEO1 Setting monitor aun The first basic parameter “History function (A L/ H)" is
mode Y displayed.
FEO1 Status monitor mode c __r | The rotating direction is displayed. (F:Forward run,
(Rotating direction) e ~ :Reverse run)
0 Frequency 500 The operation frequency command value is displayed.
command value s (When F 7 { {={, Frequency command)
The inverter output current (load current) is displayed.
*3 - Output current g o
P @ L &g (When £ 7 {Z=2, Output current)
" Input voltage (DC yion The Inverter DC voltage (default setting: unit %) is
detection) 'Y | displayed.(When £ 7 {3=3, Input voltage) [Note 3]
*5 } Output voltage Finn The inverter output \{.oltage (default setting: unit %) is
displayed.(When F 7 ! 4=!, output voltage)
. IThe torque is displayed.
6 - Torque gnn
9 @ "UH kWhen £ 7 {5=5 torque)
Regenerative The regenerative braking resistance overload factor is
*7 braking resistance @ ~ |displayed.
overload factor g U (When F 7 {5= {5, regenerative braking resistance
(PBrOL data) overload factor)
Inverter overload
. factor @ - ~ | The inverter overload factor is displayed.
8 (OL1 data) Y Y [(When F 7 7= 15, inverter overload factor)
The motor overload factor (default setting: unit %) is
. Motor overload . X
9 - factor L {00 |displayed.
(When F 7 { 5= {4, Motor overload factor)
. The ON/OFF status of each of the control signal input
Input terminal PP ) e )
information 1 Hiiiicll Jterminals (F, R, RES, S1, S2, S3, RR/S4) is displayed in
bits.
FEO6 Input terminal FRTIT The ON/OFF status of each of the optional control signal
information 2 """ Linput terminals (LI1, LI2, LI3, L14) is displayed in bits.
Input terminal R The ON/OFF status of each of the optional control signal
information 3 """ linput terminals (LI5, LI6, LI7, LI8) is displayed in bits.
[Note 4] Output terminal - .., | The ON/OFF status of each of the control signal output
information 1 Y """ terminals (OUT1, OUT2, FL) is displayed in bits.
FEO7 X The ON/OFF status of each of the optional control signal
Output terminal X
information 2 {1t | output terminals (OUT3, OUT4, R1, OUT5, OUTS6, R2,
R3, R4) is displayed in bits.
FEO8 | CPU1 version @ w {00 [ The version of the CPU1 is displayed.
FE73 | CPU2 version @ c {00 | The version of the CPU2 is displayed.

(Continued overleaf)
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[Note 5]

[Note 5]

[Note 5]

[Note 5]

[Note 6]

[Note 7]

(Continued

No.

Commun
ication Item displayed

Key LED

operated display Description

FE10 Past trip 1

0L 3 ! | Pasttrip 1 (displayed alternately at 0.5-sec. intervals)

FE11

Past trip 2 OH <2 | Pasttrip 2 (displayed alternately at 0.5-sec. intervals)

FE12 Past trip 3

Past trip 3 (displayed alternately at 0.5-sec. intervals)

FE13 Past trip 4

mEr-o! | Pasttrip 4 (displayed alternately at 0.5-sec. intervals)

FE79

The ON/OFF status of each of the cooling fan, circuit
board capacitor, main circuit capacitor or part
replacement alarm of cumulative operation time is
displayed in bits.
ON: { . |
oo i |OFF:, M ret
[ 1\

Cumulative _I \E Cooling fan

operation time Control circuit board
capacitor

Part replacement
alarm information

© PO

Main circuit capacitor

FE14

Cumulative
operation time

The cumulative operation time is displayed.
(Indication of 0.1 represents 10 hours.)

L't
3
o3

Default display
mode

@O

&0.0 The operation frequency is displayed (during operation).

[Note 1]

Note 1:

Note 2:

Note 3:
Note 4:

Note 5:

Note 6:

Note 7:

Press the @@ keys to change items displayed in the status monitor mode.

Contents of status indications of *1, *2, *3, *4, *5, *6, *7, *8, and *9 can be selected from 44 kinds of
information.

Contents of status indications that are set up at # 7 { [ (standard monitor display selection) and

F 71 I~F 7 18 (status monitor 1 to 8 display selection) are displayed.

Unit of current and voltage indications can be changed from % to A (ampere)/V (volt) and vice versa
respectively. = Refer to Section 5.15.

Indicated input voltage is DC voltage just after input voltage is rectified multiplied by 1/2".

The number of bars displayed varies depending on the setting of F & & 5 (logic output/pulse train output
selection.)

The bar representing the OUT1 terminal is displayed only when logic output function is assigned to it.

If £ & & 5=0: The bar representing OUT1 is displayed.

If 55 5= {: The bar representing OUT1 is not displayed.

Past rip records are displayed in the following sequence: 1 (latest trip record) <>2<3<4 (oldest trip record).
If there is no trip record, = £ r ~ is displayed.

Details on past trip record 1, 2, 3 or 4 can be displayed by pressing the @ key when past trip 1, 2, 3 or 4

is displayed. = For more details, refer to Section 8.2.2.

The part replacement alarm is displayed based on the value calculated from the annual average ambient
temperature, operation time and load current specified using £ 5 3 4.

Use this alarm as a guide only, since it is based on a rough estimation.

The cumulative operation time increments only when the machine is in operation.
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m Input terminal information

Data bit of communication

h " [\ No. FE06
L Inputterminal 1 (F) CF
Input terminal 2 (R) R

15

\When there is signal input ,'

ol

"

Input terminal 4 (RES) When there is no signal input g

Input terminal 5 (S1) (blank in the upper half)

"
PO y R Xy g
o g b~ W

(

(
Input terminal 6 (S2)

(

(

F
Input terminal 7 (S3) F
- Input terminal 8 (RR/S4) : F ! {8 :7/
[ | ]
> oo |
a L inputterminal9 (L) :F { {5 : 8) When there is signal input ’
S Input terminal 10 (LI2) : F {20 :9
',8, Input terminal 11 (LI3)  : F {Z { : 10[ When there is no signal input []
S Input terminal 12 (L14) @ £ {22 : 11) (blank in the upper half)
[] [}
o 11 -
L Inputterminal 13 (LI5) : F {2 3 : 12| When there is signal input ’
- Input terminal 14 (LI6) : F {24 :13
Input terminal 15 (LI7)  : F {25 : 14 |When there is no signal input '
Input terminal 16 (LI8) : F {2 & : 15 | (blank in the upper half)
_
Input terminal 9 to 16 : Expansion terminal board option unit

Note: When F ! 7 is set at a number of { to & expansion terminal board option input terminal information (7, &)
indicate information of lower 8 bit terminal (B0~B7).

= Output terminal information

— Data bit of communicatior
o ]} | No. FE07

= Outputterminal 1 (QUT1) : £ {35 :1 |When there is signal output l'
Output terminal 2 (OUT2) : F {3 {:2
Output terminal 3 (FL) :F {32 :3 |When there is no signal output!
/- (blank in the upper half)
Hamm
L Outputterminal 4 (QUT3) : £ {33 : 4
Output terminal 5 (OUT4) : F {34 :5
Output terminal 6 (R1) F 135 :6 | When there is signal output [
z Output terminal 7 (OUT5) : F (35 :7
g‘ Output terminal 8 (OUT6) : £ {3 7 :8 | When there is no signal output §
E Output terminal 9 (R2) F {38 :9 | (blank in the upper half)
5 Output terminal 10 (R3) : F {55 : 10
> Output terminal 11 (R4) < F (59 : 11
Output terminal 4, 5, 6 (OUT3, OUT4, R1) :Expansion terminal board
option unit 1
Output terminal 7, 8, 9 (OUT5, OUT6, R2) :Expansion terminal board
option unit 2
\ Output terminal 10, 11 (R3, R4) :16-bit BIN/BCD option

m Cumulative operation time
For indication of cumulative operation hours, running hours are counted up when the output frequency monitor
reads a frequency other than 0.0Hz. 10 hours is indicated as 0.1 (unit of Indication).
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Details on a past trip (of trips 1 to 4) can be displayed, as shown in the table below, by pressing the

trip record is selected in the status monitor mode.

Unlike the " Monitor display at tripping " in 8.4.2, details on a past trip can be displayed, even after the inverter is turned off
or reset.

8.2.2 Display of detailed information on a past trip
@ key when the

Key

Item displayed operated

LED display Description

[Note 5]{past trip 1 00 ! « ! |Pasttrip 1 (displayed alternately.)

The number of time the same trip occurred in succession is displayed.

Continuous trips - -
(GCARLOCRI,OCR3, OLL  Unit: times)

[Note 1]|Output frequency 500 The operation frequency when the trip occurred is displayed.

Status monitor mode

o Fr~-F |The direction of rotation is displayed. (F :Forward run, - :Reverse run)
(Rotating direction)

Frequency command
value

The operation frequency command value is displayed.
(When F 7 ! {={, Frequency command)

The inverter output current (load current) is displayed.

(When F 7 {Z2=Z, Output current)

The inverter DC voltage is displayed. (Default setting unit: %)

(When F 7 {3=3, Input voltage) [Note 3]

The inverter output  voltage is displayed. (Default setting unit: %)
(When F 7 {4=4, output voltage)

The ON/OFF status of each of the control signal input terminals (F, R,

[Note 2]|Output current

[Note 2]|Input voltage (DC
[Note 3]|detection)

[Note 2]|Output voltage

Input terminal

information RES, S1, S2, S3, RR/S4) is displayed in bits.
Note 4 Output terminal - .. | The ON/OFF status of each of the control signal output terminals
INote 411, tormation Y """ |(0uUT1, OUT2, FL) is displayed in bits.

Cumulative operation The cumulative operation time when the trip occurred is displayed.
[Note 6]|° P L858 P P play

time (0.01=1 hour, 1.00=100 hours)

Past trip 1 00 !< | |Press this key to return to past trip 1.

OOLLLLLOR®

key to change items displayed in the status monitor mode.

©

Note 1: Press the @ or|

Note 2: You can switch between % and A (ampere)/V (volt), using the parameter o 5 P i (current/voltage unit selection).
Note 3: The input voltage displayed is 1/./2" times as large as the rectified DC input voltage.
Note 4: The number of bars displayed varies depending on the setting of 7 5 5 5 (logic output/pulse train output
selection). The bar representing the OUT1 terminal is displayed only when logic output function is assigned to it.
If FEE5=0 :The bar representing OUT1 is displayed.
If FE5 5= :The bar representing OUT1 is not displayed.
Note 5: If there is no trip record, = £ - ~ is displayed.

Note 6: The cumulative operation time increments only when the machine is in operation.
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8.3

Changing status monitor function

m Changing the display format while power is on
The item displayed in the standard monitor mode (*1 on the left side of table on page H-2), for example, operation
frequency which is displayed by default in this way: “={1.5” when power is on or “ZJ F F” when power is off, can be
changed to any item shown on page H-7. This new format, however, will not display an assigned prefix such as £ or
e
Standard monitor mode = Standard monitor display selection (F 7 )

Title Function Adjustment range Default setting
7 :Real time
[
Standard monitor hold
FI0s function !:Peak hold o
2 :Minimum hold
£110 Standard monitor o~10 o
display selection = Refer to page H-7.

Specify how to output the monitored values that are assigned to status monitors 1 through 8.

If F 705 is set to {7, the monitored values selected with £ 7 { [ (standard monitor display selection parameter) are
displayed one after another.

For peak hold values and minimum hold values, the minimum values in each operation mode are displayed. When the
motor is at a standstill, the values monitored last are held as they were until the motor is started the next time.

The maximum and minimum values monitored after power is turned on or after the reset with the EASY key are always
displayed no matter whether the motor is in operation or at a standstill.

m Changing contents of status monitor indication
Regarding contents of status monitor indications appearing in the left column of the table on page H-2, those marked
with *2 to *9 can be changed for others. Select a desirable monitor function from among optional monitor functions
appearing on page H-7.

*2 Frequency command = Changeable by status monitor 1 display selection (F 7 ).
*3 Output current = Changeable by status monitor 2 display selection (F 7 /).
*4 Input voltage = Changeable by status monitor 3 display selection (F 7 { J).
*5 Output voltage = Changeable by status monitor 4 display selection (F 7 ).
*6 Torque = Changeable by status monitor 5 display selection (F 7 {5).
*7 Regenerative braking resistance overload factor = Changeable by status monitor 6 display selection (F 7 {5).
*8 Inverter overload factor = Changeable by status monitor 7 display selection (F 7 { 7).
*9 Motor overload factor = Changeable by status monitor 8 display selection (F 7 /&).
Title Function Adjustment range Default setting

Faid Status monitor 1 display selection O~ = Referto page H-7. H

Fiiz Status monitor 2 display selection Ditto 2

F1i3 Status monitor 3 display selection Ditto El

Fuid Status monitor 4 display selection Ditto Y

F11!5 Status monitor 5 display selection Ditto g

FIiG Status monitor 6 display selection Ditto 5

F117 Status monitor 7 display selection Ditto /5

F118 Status monitor 8 display selection Ditto i
EFE T fto F T 15 are setat“f]” (Output frequency) the operation frequency is not held in trip status.
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[Setup values of monitor indication parameters (F 7 {J~F 7 {F)]
Comm;:cauon 2:;?:; Item displayed Marking Unit (Panel) (Comn:tr::cation)
FDOO & | Output frequency 0.0 |Dependson F 18 0.01Hz
FE02 { | Frequency command value 50.00 |Dependson F 10 0.01Hz
FEO3 2 |Output current L 8 1%ord5PY 0.01%
FE04 3 Input voltage (DC detection) o a 1%or 4 5P 0.01%
FEO5 H Output voltage = o 1%or 5P 0.01%
FE15 5 Compensated frequency E0.0 |Dependson £ 7103 0.01Hz
FE16 &5 Speed feedback (real-time value) o Dependson F 75 3 0.01Hz
FE17 7 | Speed feedback (1-second filter) o Dependson £ 15 0.01Hz
FE18 8 |Torque 9 0 1% 0.01%
FE19 g Torque command 9 o 1% 0.01%
FE20 { | | Torque current I o 1% 0.01%
FE21 {2 | Exciting current [ 1% 0.01%
FE22 {3 | PID feedback value o Dependson £ 15 0.01Hz
FE23 {4 | Motor overload factor (OL2 data) L & 1% 0.01%
FE24 {5 | Inverter overload factor (OL1 data) L0 1% 0.01%
Regenerative braking resistance
FE25 ‘5 ovegrload factor (OLr%ata) i b 1% 1%
FE28 (7 Zi?(in(eizagxse) braking resistance load - 0 1% 19%
FE29 {8 |Input power R0 0.1kW 0.01kW
FE30 {5 | Output power H 0 0.1kW 0.01kW
FE39 23 | Optional AI2 input Jo 0 1% *2
FE35 2 | RR/S4 input o o 1% *1
FE36 25 | VIlinput o o 1% *1
FE37 25 | RXinput o o 1% *1
FE38 2 7 | Optional Al1 input Jo 0 1% *2
FE40 25 |FMoutput R0 1 1
FE41 25 | AM output A0 1 1
(FAB5) 3 ! | Communication data output [Note 4] [Note 4] [Note 4]
FE66 =2 | Attached to expansion I/O card 1 CPU version L0 - -
FE67 3 3 | Attached to expansion I/O card 2 CPU version L0 - -
FE76 34 |Integral input power R0 0.01(1kWhr) 0.01kWhr
FE77 35 | Integral output power H 0 0.01(1kWhr) 0.01kWhr
[Note 3] FEOO & | Signed output frequency 55.0 |Dependson £ 153 0.01Hz
[Note 3] FE02 5 ! | Signed frequency command value &0.0 |Dependson F 703 0.01Hz
[Note 3] FE15 52 | Signed compensated frequency 5.0 |Dependson F 7103 0.01Hz
[Note 3] FE16 5 3 [Signed speed feedback (real-time value) 0 Depends on F 71 3 0.01Hz
[Note 3] FE17 54 |Signed speed feedback (1-second filter) o Dependson £ 15 0.01Hz
[Note 3] FE18 55 |Signed torque 9 0 1% 0.01%
[Note 3] FE19 55 |[Signed torque command a0 1% 0.01%
[Note 3] FE20 5 £ | Signed torque current I o 1% 0.01%
[Note 3] FE22 55 |Signed PID feedback value o Dependson F 7 3 0.01Hz
[Note 3] FE37 58 | Signed RX input o o 1% *1
[Note 3] FE38 5 ! |[Signed optional A2 input Jo 0 1% *2
FD50 &4 |Light-load high-speed load torque monitor 1 L 1% 0.01%
FD51 55 |Light-load high-speed load torque monitor 2 H 1% 0.01%
FE31 &5 | Pattern operation group number 2oLl 0.1 0.1
Remaining no. of cycles for which .
FE32 61 pattern opgeration isycontinued nicd ! !
FE33 & 5 | Pattern operation preset speed numbers Fl 1 1
FE34 53 Remaining time for which pattern 234 01 01

operation is continued

Note 1: *1: Analog value entered: Analog value entered x value monitored/2047
*2: Analog value entered: Analog value entered x value monitored/1023

Note 2:

If any value other than the values in the above table is specified, the number “5 5 5 5" is displayed.

Note 3: If a negative value is specified, the negative sign “-” is displayed. The negative sign “-” is affixed only to values
displayed on the monitor. Keep in mind that no sign is affixed to any values read through a communications

device.

Note 4: Data set with FA65-FA79 is displayed.
= For details, refer to Instruction Manual (E6581315) specified in Section 6.42.
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8.4

Display of trip information

8.4.1 Trip code display

If the inverter trips, an error code is displayed to suggest the cause. In the status monitor mode, the status when the

inverter trip is held.
m Display of trip information

orc ! Overcurrent during acceleration 1
are Overcurrent during deceleration 2
ar3 Overcurrent during fixed speed operation 3
oroe Overcurrent flowing in element during acceleration 37
(Overheat)
nrae Overcurrent flowing in element during deceleration 38
(Overheat)
orap Overcurrent flowing in element during fixed speed 39
(Overheat)
OCR U-phase arm overcurrent 5
OrRe V-phase arm overcurrent 6
JCR3 W-phase arm overcurrent 7
oL Overcurrent (Loaded side overcurrent at start time) 4
or- Dynamic braking element overcurrent (200V-55kW or 36
larger, 400V-90kW or larger)
oH Overheating 16
OHc Thermal trip stop command from external device 46
oLt Inverter overload 13
oL e Motor overload 14
JLr Dynamic braking resistor overload 15
ar i Overvoltage during acceleration 10
orc Overvoltage during deceleration 11
OF3 Overvoltage during fixed speed operation 12
ot Overtorque 32
ur Low current operation 29
uP Undervoltage (main circuit power supply) 30
£ Emergency stop 17
EEFP E E P ROM fault (writing error) 18
EEFZ Initial read error (parameter initialization) 19
EEFP3I Initial read error (parameter initialization) 20
,
,_E:—SE" Ground fault gj
EFHD Output phase failure 9
EPH I Input phase failure 8
Err?d Inverter RAM fault 21
Err3d Inverter ROM fault 22
ErrH CPU fault 23
Errs Communication error interruption 24
Errk Gate array fault 25
Errd Output current detector error 26
Err8 Communication error (F §5 { setto 4.) 27
Etn Tuning error except Etn1~3 40
EEn ! F Y {7 tuning error 84
Etnl F 4 {2 tuning error 85
EEnd wi,ulu, FHO5~41 7 setting error 86
ELHF Inverter type error 41
£-1i0 Analog input terminal overvoltage 42
£E-11 Abnormal brake sequence 43
£-1ic Disconnection of encoder 44

(Continued overleaf)
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(Continued)
Error code Description Communigatipn/Err(?r code
Communication No.:FC90
£E-1 Speed error (Over speed) 45
£-1 Analog input disconnection 50
£-1 Abnormal CPU2 communication 51
£-20 V/f control error 52
£-21 CPU1 fault 53
£-22 Abnormal logic input voltage 54
£-23 Add-on option 1 error 55
E-2H4 Add-on option 2 error 56
£-25 Stop position retaining error 57
£-25 CPU2 fault 58
£-25 Control power backup undervoltage 61
SOUE Step-out (for PM motors only) 47
nErr(®) No error 0

Note: Past trip records (trip records retained or trips that occurred in the past) can be called up.
= See Section 8.2.1
(*) This is not a trip code. This code is displayed to show the absence of error when the past trip monitor mode

is selected.

H-9




TOSHIBA

E6581442

8.4.2 Monitor display at tripping

At the occurrence of a trip, the same information as that displayed in the mode described in 8.2.1, “Status monitor
under normal conditions,” can be displayed, as shown in the table below, if the inverter is not turned off or reset.

To display trip information after turning off or resetting the inverter, follow the steps described in 8.2.2, “Display of
detailed information a past trip.”
m Example of call-up of trip information

Commun
oo . Key LED -
|c’e\1‘t(|)on Item displayed operated display Description
Status monitor mode (The code blinks if a trip occurs.
FC90 | Trip information org2 u : ( ! ratrip urs.)
The motor coasts and comes to a stop (coast stop).
. Setting monitor mode AU The first basic parameter “History function (5 L/ H)" is
displayed.
The operation frequency when the trip occurred is
[Note 3] FEOO [ Output frequency @ qon ) perall quency when b occurred ¥
displayed.
FEO1 Direction of rotation - The direction of rotation when the trip occurred is
displayed.(¥ :Forward run, - :Reverse run)
*1 Frequency command En.n The operation command value when the trip occurred
value s is displayed.
[Note 4] Output current ri3n The inverter output current at tripping (load current) is
"2 P s displayed.
mgtz ‘51% Input voltage (DC gy The inverter DC voltage at the occurrence of a trip is
*3 detection) e displayed.
The inverter output voltage at the occurrence of a tri
[NOt? 4 - Output voltage pnn o P 9 P
4 is displayed.
*5 - Torque @ S {00 | The torque when the trip occurred is displayed.
Regenerative brakin
9 9 The regenerative braking resistance overload factor at
*6 - resistance overload " o S
factor (PbrOL data) tripping is displayed.
Inverter overload
7 - factor (OL1 data) @ &L O [Theinverter overload factor at tripping is displayed.
Motor overload factor
*8 - (OL2 data) @ L {08 [The motor overload factor at tripping is displayed.
Inout terminal The ON/OFF status of each of the control input
in:eration 1 @ Hitlicll | terminals at tripping (F, R, RES, S1, S2, S3, RR/S4) is
displayed in bits.
Inout terminal The ON/OFF status of each of the optional control
FEO6 infirmation 2 @ A {{{{ |input terminals at tripping (LI1, LI2, LI3, LI4) is
displayed in bits.
Inout terminal The ON/OFF status of each of the optional control
infirmation 3 @ b { {1 |input terminals at tripping (LI5, LI6, L17, LI8) is
displayed in bits.
Output terminal The ON/OFF status of each of the control output
[Note 6] infofmaﬁon ] @ 0 11! |terminals at tripping (OUT1, OUT2 and FL) is
FEO7 displayed in bits.
Output terminal The ON/OFF status of each of the optional control
infofmation 2 @ fittiil! | output terminals (OUT3, OUT4, R1, OUT5, OUT6, R2,
R3, R4) is displayed in bits.
FEO8 |CPU1 version @ w {00 | The version of the CPU1 is displayed.
FE73 [ CPU2 version @ c {00 | The version of the CPU2 is displayed.

(Continued overleaf)
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[Note 7]

[Note 7]

[Note 7]

[Note 7]

[Note 8]

[Note 9]

(Continued

Commun
- . Key LED -
|czt(;on Item displayed operated display Description

FE10 |Pasttrip 1

OF 3 ! |Pasttrip 1 (displayed alternately at 0.5-sec. intervals)

FE11 Past trip 2

OH < |Pasttrip 2 (displayed alternately at 0.5-sec. intervals)

FE12 |Pasttrip 3

{IF 33 |Pasttrip 3 (displayed alternately at 0.5-sec. intervals)

FE13 | Pasttrip 4

nErr<H | Pasttrip 4 (displayed alternately at 0.5-sec. intervals)

SRS

The ON/OFF status of each of the cooling fan, circuit
board capacitor, main circuit capacitor or part
replacement alarm of cumulative operation time is
displayed in bits.

Part replacement ON: | I !
FET9 P ; @ nooad ! " o
alarm information OFF: L 111
Cumulative _I \_l_ Cooling fan
operation time Control circuit board
capacitor
Main circuit capacitor
FE14 Cumulative operation - , The cumulative operation time is displayed.
time Y (Indication of 0.1 represents 10 hours.)
. R Status monitor mode (The code blinks if a trip occurs.)
- Default display mode ors o
5 Reverts to the first trip indication.
Note 1: If trouble occurs while the CPU is being initialized after the inverter is turned on or reset, the trip record

Note 2:

Note 3:

Note 4:

Note 5:
Note 6:

Note 7:

Note 8:

Note 9:

retaining function does not record it but displays a status monitor item.

Contents of status indications of *1, *2, *3, *4, *5, *6, *7, and *8 can be selected from 44 kinds of information.
Contents of status indications that are setup at = 7 { {~F 7 {T (status monitor 1 to 8 display mode) are
displayed.

Items displayed when a trip occurs can be changed by pressing @ or @ key.

You can switch between % and A (ampere)/V (volt), using the parameter o 5 P L (current/voltage unit
selection).

The input voltage displayed is 1/./2" times as large as the rectified DC input voltage.

The number of bars displayed varies depending on the setting of ~ & & 5 (logic output/pulse train output
selection). The bar representing the OUT-NO terminal is displayed only when logic output function is assigned
to it.

If £ 5 & 5=0:The bar representing OUT-NO is displayed.

If F 5 & 5= !:The bar representing OUT-NO is not displayed.

Past rip records are displayed in the following sequence: 1 (latest trip record) <2<3<4 (oldest trip record).
If there is no trip record, = £ ~ r is displayed.

Details on past trip record 1, 2, 3 or 4 can be displayed by pressing the @key when past trip 1,2, 3 or4 is

displayed. = For more details, refer to Section 8.2.2.

The time elapsed before an end of part replacement alarm is issued is calculated from the average yearly
ambient temperature, operation time and load current entered using & 3 4, and it is no more than an
estimation, and therefore it should be used for reference purposes only.

The cumulative operation time increments only when the machine is in operation.

Note 10: At the occurrence of a trip, maximum values are not always recorded and displayed for reasons of detecting

time.




TOSHIBA E6581442

8.5 Display of alarm, pre-alarm, etc.

When the inverter alarm, pre-alarm, etc. occurred, the contents are displayed. (Some are not displayed.)
Listed below ones can be monitored via communication (FC91). Refer to 13.1 for the other alarms.

Bit Description Panel indication
0 Overcurrent pre-alarm 4

1 Inverter overload pre-alarm L

2 Motor overload pre-alarm L

3 Overheat pre-alarm H

4 Overvoltage pre-alarm achieving PBR operation level s

5 Main circuit undervoltage detected AOFF

6 (Reservation area) -

7 Low current alarm =

8 Overtorque detection -

9 Braking resistor overload pre-alarm -
10 Cumulative operation time alarm -

1 PROFIBUS/DeviceNet/CC-Link communication error )
12 RS485 communication error 2
13 (Reservation area)

14 Forced deceleration stop because of a momentary power failure SEOF
15 Pre-alarm stop because of prolonged lower-limit frequency operation LSEF

Note: For each bit, “0” indicates normal condition and “1” indicates appearance of alarm, etc.
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9. Measure M%%ards

9.1

How to cope with the CE standard

In Europe, the EMC directive and the low-voltage directive, which took effect in 1996 and 1997, respectively, make it
obligatory to put the CE mark on every applicable product to prove that it complies with the directives. Inverters do not
work alone but are designed to be installed in a control panel and always used in combination with other machines or
systems which control them, so they themselves are not considered to be subject to the EMC directive. However, the
CE mark must be put on all inverters because they are subject to the low-voltage directive.

The CE mark must be put on all machines and systems with built-in inverters because such machines and systems are
subject to the above directives. It is the responsibility of the manufacturers of such final products to put the CE mark on
each one. If they are “final” products, they might also be subject to machine-related directives. It is the responsibility of
the manufacturers of such final products to put the CE mark on each one. In order to make machines and systems with
built-in inverters compliant with the EMC directive and the low-voltage directive, this section explains how to install
inverters and what measures should be taken to satisfy the EMC directive.

We have tested representative models with them installed as described later in this manual to check for conformity
with the EMC directive. However, we cannot check all inverters for conformity because whether or not they conform to
the EMC direction depends on how they are installed and connected. Applicable EMC standards vary depending on
the composition of the control panel in which the inverter is installed, the relationship with other electrical devices
installed in the control panel, wiring conditions, equipment layout, and so on, so you should check whether your
machine or system complies with EMC standards as a whole. Therefore, please verify for yourself whether your
machine or system conforms to the EMC directive.

9.1.1 EMC directive

[ Inverters themselves are not subject to approval for CE marking. |
The CE mark must be put on every final product that includes an inverter(s) and a motor(s). The VF-AS1 series of
inverters complies with the EMC directive if an EMC filter recommended by Toshiba is connected to it and wiring is
carried out correctly.

m EMC directive

89/336/EEC

The EMC standards are broadly divided into two categories; immunity- and emission-related standards, each of which
is further categorized according to the operating environment of each individual machine. Since inverters are intended
for use with industrial systems under industrial environments, they fall within the EMC categories listed in Table 1
below. The tests required for machines and systems as final products are almost the same as those required for
inverters.

Table 1 (EMC standards)

Category Subcategory Product standards Test standard
Radi

Emission |- ~odiated EN55011
Conducted
Electrostatic discharge IEC61000-4-2
Radiated, radlf)-frlequency, |EC61000-4-3
electromagnetic field
Electrical fast transient burst IEC61800-3 IEC61000-4-4

Immunity | Surge IEC61000-4-5
Conducted disturbances, induced by |EC61000-4-6

radio-frequency field
Voltage dips, short interruptions and
voltage variations

IEC61000-4-11
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9.1.2 Measures to satisfy the EMC directive
Concrete measures for EMC directive of CE markings are shown below.

m Models with a built-in EMC filter
(1) 200V class: VFAS1-2004PL~2075PL
400V class: VFAS1-4007PL~4500KPC
The above mentioned models install EMC noise filter inside. So the conducted and radiated noise can be reduced,
optional EMC noise filters are not needed.
(If a further noise reduction is required, insert an additional filter described in I-4 on the input side of the inverter.)

Table 2 EMC directive compliance

Requirements
Length of
. Conducted noise Conducted noise
PWM carrier motor
Inverter type EMC plate type frequency £ F | connecting |IEC61800-3 category C2 | IEC61800-3 category C3
(kHz) cable (EN55011 classA Group1)[(EN55011 classA Group2)
(m)
VFAS1-2004PL~ 4 10
VFAS1-2015PL EMP101Z 16 5
" 0 With a built-in filter -
VFAS1-2022PL 18 5
EMP102Z 2 0
VFAS1-2037PL 18 5
- With a built-in filter
VFAS1-2055PL, EMP103Z 4 10
VFAS1-2075PL 16 5
VFAS1-4007PL~ 4 10
VFAS1-4022PL EMP1012 16 5
2 10 With a built-in filter -
VFAS1-4037PL EMP102Z 6 5
VFAS1-4055PL~ EMP1032 4 10
VFAS1-4110PL 16 5
4 10
VFAS1-4150PL 18 5
EMP104Z 25 25
VFAS1-4185PL 1'6 P
2.5 50
VFAS1-4220PL EMP105Z PP 25
VFAS1-4300PL, 25 50
EMP106Z
VFAS1-4370PL 16 25
VFAS1-4450PL~ 25 50
- With ilt-in fil
VFAS1-4750PL EMP108Z 15 25 ith a built-in filter
VFAS1-4900PC - 25 50
VFAS1-4110KPC - 25 50
VFAS1-4132KPC - 2.5 50
VFAS1-4160KPC - 25 50
VFAS1-4200KPC - 2.5 50
VFAS1-4220KPC - 25 50
VFAS1-4280KPC - 25 50
VFAS1-4355KPC, 25 50
VFAS1-4400KPC, )
VFAS1-4500KPC, - 2.5 50

(): An optional regenerative braking unit PB7 is used.
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(2) Use shielded power cables and control signal cables for the input and output lines of the inverter. Route the cables
and wires so as to minimize their lengths. Keep a distance between the power cable and the control cable and
between the input and output wires of the power cable. Do not route them in parallel or bind them together, instead
cross at right angle.

(3) Install the inverter in an enclosed steel cabinet, it is more effective in limiting the radiation. Using wires as thick and
short as possible, earth the control panel securely with a distance kept between the earth cable and the power
cable.

(4) To limit the radiation noise from cables, earth each shielded cable to the EMC plate. It is effective to earth shielded
cables in the vicinity of the inverter and filter (within a radius of 10cm from each of them). Inserting a ferrite core in a

shielded cable is even more effective in limiting the radiation noise.

(5) To further limit the radiation noise, insert a zero-phase reactor in the inverter output line and insert ferrite cores in
the earth cables of the EMC and cabinet.

[Ex. Countermeasure - inverter wiring]

~
Strip and earth the shielded cable,
following the example shown in
Fig.

Peel off the outer sheath of the
cable and fix the shielded part with a
metal saddle.

. vy

| EMC plate (Refer to Table 2.)
[— PG feedback signal line (Shielded cabless)

A

Control wiring (Shielded cabless)

Relay contact output FLA, FLB, FLC 4-wire RS485 communication line (Shielded cab
Control wiring (Shielded cabless) Control wiring (Shielded cabless)
Logic input/output +SU, F, R, S1  S3, RES, Analog input VI/Il, RR/S4, PP, CCA

PWR, NO, P24/PLC, OUT1, Analog output FM, AM, CCA

OuT2, CC Ld

Power supply wiring (Shielded cabless) 4
R/L1, S/L2, T/L3 L Motor wiring (Shielded cabless)
U/T1, VIT2, W/T3

Braking resistor wiring (Shielded cabless)
PA/+, PB

Fig. 1
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m When an external EMC filter is added

(1) Additional external EMC filters have the further effect of suppressing conduction and radiation noises. Use the
recommended EMC noise filter specified in Table 3. This combination of inverter and filter was used when
examining the inverter for compliance with the EMC directive.

Table 3 lists noise filters recommended for the inverters.

Table 3  Combinations of inverter and EMC filter
Requirements Conducted noise Conducted noise
Inverter { PWM carrier Length of motor IEC61800-3 category C2 IEC61800-3 category C1
nerter type frequency [ F | connecting cable (EN55011 classA Group1) (EN55011 classB Group1)
(kHz) (m) Applicable filters Applicable filters
34 50 EMF3-4012A EMF3-4012A
VFAS1-2004PL~ 100 EMF3-4012A -
VFAS1-2015PL 4.1~16 20 EMF3-4012A EMF3-4012A
i 50 EMF3-4012A -
34 50 EMF3-4026B EMF3-4026B
VFAS1-2022PL, 100 EMF3-4026B -
VFAS1-2037PL 4.1~16 20 EMF3-4026B EMF3-4026B
i 50 EMF3-4026B -
34 15000 Emig-iggSg EMF3-4035C
- 5 -
VFAS1-2055PL 4.1~16 20 EMF3-4035C EMF3-4035C
50 EMF3-4035C -
-4 05 ENF-406D S
VFAS1-2075PL 4.1~16 20 EMF3-4046D EMF3-4046D
50 EMF3-4046D -
3.5-4 50 EMF3-4072E EMF3-4072E
VFAS1-2110PM, i 100 EMF3-4072E -
VFAS1-2150PM 4.1~12 25 EMF3-4072E EMF3-4072E
i 50 EMF3-4072E -
225 50 EMF3-4090F EMF3-4090F
VFAS1-2185PM, | 100 EMF3-4090F -
VFAS1-2220PM 2.6~12 25 EMF3-4090F EMF3-4090F
i 50 EMF3-4090F -
225 50 EMF3-4180H EMF3-4180H
VFAS1-2300PM~ | 100 EMF3-4180H -
VFAS1-2450PM 2.6~12 25 EMF3-4180H EMF3-4180H
i 50 EMF3-4180H -
s 50 EMF3-43001 EMF3-43001
VFAS1-2550P, 100 EMF3-4300I -
VFAS1-2750P 4.1~8 25 EMF3-43001 EMF3-43001
i 50 EMF3-43001 -
34 50 EMF3-4012A EMF3-4012A
VFAS1-4007PL~ 100 EMF3-4012A -
VFAS1-4022PL 4116 20 EMF3-4012A EMF3-4012A
i 50 EMF3-4012A -
-4 05 V340508 S
VFAS1-4037PL 4.1~16 20 EMF3-4026B EMF3-4026B
50 EMF3-4026B -
34 50 EMF3-4035C EMF3-4035C
VFAS1-4055PL, 100 EMF3-4035C -
VFAS1-4075PL 4116 20 EMF3-4035C EMF3-4035C
i 50 EMF3-4035C -
-4 05 N -4060 S
VFAS1-4110PL 4.1~16 20 EMF3-4046D EMF3-4046D
50 EMF3-4046D -
3.5-4 100 EMF3-4072E EMF3-4072E
VFAS1-4150PL, i 300 EMF3-4072E -
VFAS1-4185PL 4.1~12 100 EMF3-4072E EMF3-4072E
i 200 EMF3-4072E -

(Continued overleaf)
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Requirements Conducted noise Conducted noise
Inverter & PWM carrier Length of motor IEC61800-3 category C2 IEC61800-3 category C1
nvertertype frequency [ F | connecting cable (EN55011 classA Group1) (EN55011 classB Group1)
(kHz) (m) Applicable filters Applicable filters
T — B
VFAS1-4220PL 4.1~12 100 EMF3-4090F EMF3-4090F
200 EMF3-4090F -
T — D s
VFAS1-4300PL 4.1~12 100 EMF3-4092G EMF3-4092G
200 EMF3-4092G -
T — B s
VFAS1-4370PL 2.6~12 100 EMF3-4092G EMF3-4092G
200 EMF3-4092G -
205 100 EMF3-4180H EMF3-4180H
VFAS1-4450PL~ i 300 EMF3-4180H -
VFAS1-4750PL 2.6~12 100 EMF3-4180H EMF3-4180H
) 200 EMF3-4180H -
24 50 EMF3-43001 EMF3-43001
VFAS1-4900PC~ 300 EMF3-4300I -
VFAS1-4132KPC 4.1~8 25 EMF3-43001 EMF3-43001
) 150 EMF3-43001 -
24 50 EMF3-4600J EMF3-4600J
VFAS1-4160KPC~ 300 EMF3-4600J -
VFAS1-4280KPC 4.1~8 25 EMF3-4600J EMF3-4600J
) 150 EMF3-4600J -
24 50 EMF3-4600J x 2 EMF3-4600J x 2
VFAS1-4355KPC~ 300 EMF3-4600J x 2 -
VFAS1-4500KPC 4.1~8 25 EMF3-4600J x 2 EMF3-4600J x 2
) 150 EMF3-4600J x 2 -

(2) Use shielded cables for the power and control cables, including filter input cables and inverter output cables. Route
the cables and wires so as to minimize their lengths. Keep a distance between the power cable and the control
cable and between the input and output wires of the power cable. Do not route them in parallel or bind them
together, instead cross at right angle.

(3) Install the filter and the inverter in an enclosed steel cabinet, it is more effective in limiting the radiation. Earth the
cabinet body securely with the thickest and shortest possible electric wire installed away from the power cables.

(4) Route the EMC filter input and output wires apart from each other.

(5) To limit the radiation noise from cables, earth each shielded cable to the EMC plate. It is effective to earth shielded
cables in the vicinity of the inverter and filter (within a radius of 10cm from each of them). Inserting a ferrite core in a
shielded cable is even more effective in limiting the radiation noise.

(6) To further limit the radiation noise, insert a zero-phase reactor in the inverter output line and insert ferrite cores in
the earth cables of the EMC plate and cabinet.
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[Ex. Countermeasure - inverter wiring]

g ™
Strip and earth the shielded cable,
following the example shown in
Fig.
4I:I
-
)j ]
Peel off the outer sheath of the cable
i and fix the shielded part with a metal
| saddle.
A vy
\_ EMC plate (Refer to Table 2.)

L PG feedback signal line (Shielded cabless)

Control wiring (Shielded cabless)
Relay contact output FLA, FLB, FLC 4-wire RS485 communication line
(Shielded cabless)

Control wiring (Shielded cabless)

Logic input/output +SU, F, R, S1 S3, RES, Control wiring (Shielded cabless)
PWR, NO, P24/PLC, OUT1, Analog input VI/Il, RR/S4, PP, CCA
OuUT2, CC Analog output FM, AM, CCA
i EMC FILTER —
L Motor wiring (Shielded cabless)
Power supply wiring (Shielded cabless) U/T1, VIT2, W/T3

R/L1, S/L2, T/L3

Braking resistor wiring (Shielded cabless) ——
PA/+, PB

Fig. 2
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[Operation with external signals]
When using signals from an external control device to operate the inverter, take the measures shown in Figure 3.
Ex.) When using the potentiometer and forward run/reverse run terminals

Ferrite core 1

Shielded cable or [Note 1]

Fig. 3

[Accessories for countermeasure]
o Recommended shield cable : Showa electric Wire & Cable Co., LTD
Type :CV-S
Rating: 600V or less
Cross-sectional area : 2~1000mm?
If it is difficult to procure shielded cables, protect cables with conduit tubes.
o [Note 1] Recommended shield : SUMITOMO 3M Limited, Electromagnetic wave guard shielding sleeve
Type :DS-5,7,10, 14
o EMC filter Type : EMF3 series
o Recommended ferrite core 1 : TDK Corporation
Type :ZCAT3035-1330
Use the following, as required.

o Recommended ferrite core : NEC TOKIN Corporation
Type :ESD-R-47D-1
0 Zero-phase reactor : Soshin Electric Co., Ltd.

Type :RC5078 or RC9129
o High-attenuation radio noise reduction filter  : Soshin Electric Co., Ltd.
Type : NF series

9.1.3 Low-voltage directive

The low-voltage directive provides for the safety of machines and systems. All Toshiba inverters are CE-marked in
accordance with the standard IEC61800-5-1 specified by the low-voltage directive, and can therefore be installed in
machines or systems and imported without a problem to European countries.

Applicable standard: 1EC61800-5-1

Adjustable speed electrical power drive system
Pollution level: 2(5.2.15.2)
Overvoltage category: 3 200V class, 3.0mm (5.2.16.1)
400V class, 5.5mm (5.2.16.1)

9.1.4 Measures to be taken to satisfy the low-voltage directive
When incorporating the inverter into a machine or system, it is necessary to take the following measures so that the
inverter satisfies the low-voltage directive.

(1) Install the inverter in a cabinet and ground the inverter enclosure. When doing maintenance, be extremely careful
not to put your fingers into the inverter through a wiring hole and touch a charged part, which may occur depending

on the model and capacity of the inverter used.

(2) Do not connect two or more wires to the main circuit earth terminal of the inverter. If necessary, install an additional
earth terminal on the EMC plate on which the inverter is installed and connect another cable to it. (Refer to Fig. 4.)
See the table of section 10.1.
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(3) Install a non-fuse circuit breaker on the input side of the inverter.

Grounding
terminal Inverter

Install an earth terminal.

EMC plate
Fig. 4
9.2 Measures to be taken to satisfy the UL/CSA standards
All VF-AS1 series inverters are certified by UL and CSA, and have nameplates with UL and CSA markings.
9.2.1 Caution in installing the inverter

A UL certificate was granted on the assumption that the inverter would be installed in a cabinet. Therefore, install the
inverter in a cabinet and if necessary, take measures to maintain the ambient temperature (temperature in the cabinet)
within the specified temperature range.

For models designed for 15kW motors or smaller, if the cover on the top of the inverter is removed, the ambient
temperature can rise to 50°C in some cases, although the maximum allowable ambient temperature is 40°C.
Incidentally, models (with no cover on the top) designed for 18.5 kW motors or larger can be used at ambient
temperatures of up to 50°C.

9.2.2 Caution in wiring and rated current

For electric wires to be connected to the inverter’s input terminals (R/L1, S/L2, T/L3), output terminals (U/T1, V/T2,
WI/T3) or other main circuit terminals, use UL-certified electric wires (copper wires with conductors for which the
maximum allowable temperature is 75°C or over) and round solderless terminals and tighten the terminal screws
(stripped wires may be connected directly for 200V/18.5kW to 200V/45kW models and 400V/22kW to 400V/75kW
models) to the specified torque when connecting the wires to the terminal board. To crimp a round solderless terminal
onto a wire, use a crimping tool recommended by the terminal manufacturer.

= For recommended electric wire sizes, see Tables 5.

UL-certified rated output current is not the same as inverter unit rated current. Refer to Table 5.

9.2.3 Caution as to peripheral devices

When installing a no-fuse circuit breaker or a fuse box on the primary side of the inverter, use UL-certified one.

The UL certification test on this inverter was conducted under the power supply short-circuit current* conditions shown
in Table 4 (*: current that flows in the event of a short-circuit in the power supply). Note that power supply short-circuit
currents vary depending on the capacity of the motor used.

Table 4  Power supply short-circuit current and maximum input voltage

Applicable motor Power supply short-circuit current Max. input voltage (V)
(kW) (A) 200V class 400V class
0.4~37 5,000
45~132 10,000
160~280 18,000 240 480
355, 400 30,000
500 42,000
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Table 5 AIC, Fuse and Wire sizes
Voltage Applicable uL AIC (A) Fuse class | Input wire sizes of | Output wire sizes of Earth
clasg motor | Inverter model | output current | (Interrupting [ and current power circuit power circuit *4
[kW] (A) *2,*3 capacity) (A) *4 4
0.4 VFAS1-2004PL 25(LF=4) AIC 5000A CC 7Amax. AWG 14 AWG 14 AWG 14
0.75 VFAS1-2007PL 4.8 (LF=4) AIC 5000A J 15Amax. AWG 14 AWG 14 AWG 14
1.5 VFAS1-2015PL 78(LF=Y4) AIC 5000A J 25Amax. AWG 14 AWG 14 AWG 14
2.2 VFAS1-2022PL | 11.0(£F=Y4) AIC 5000A J 25A max. AWG 12 AWG 12 AWG 14
3.7/4.0 VFAS1-2037PL | 17.5(L F=4) AIC 5000A J 45Amax. AWG 10 AWG 10 AWG 12
5.5 VFAS1-2055PL | 25.3 (£ F=4) AIC 5000A J 60Amax. AWG 8 AWG 8 AWG 10
7.5 VFAS1-2075PL | 32.2(LF=4) AIC 5000A J 70Amax. AWG 8 AWG 8 AWG 10
200V |11 VFAS1-2110PM | 483 (£ F=4) AIC 5000A J 90Amax. AWG 4 AWG 4 AWG 10
class [15 VFAS1-2150PM | 62.1 (£ F=4) AIC 5000A J 110Amax. AWG 4 AWG 4 AWG 10
18.5 VFAS1-2185PM | 74.8 ([ F=2.5) | AIC 5000A J 125Amax. AWG 3 AWG 3 AWG 8
22 VFAS1-2220PM | 88(LF=2.5) | AIC 5000A J 150Amax. AWG 2 AWG 2 AWG 8
30 VFAS1-2300PM | 114 (£ F=2.5) | AIC 5000A J 200Amax. AWG 2/0 AWG 2/0 AWG 6
37 VFAS1-2370PM | 143 ([ F=2.5) | AIC 5000A J 225Amax. AWG 3/0 AWG 3/0 AWG 6
45 VFAS1-2450PM | 169 ([ F=2.5) | AIC 10000A | J300Amax. AWG 4/0 AWG 4/0 AWG 6
55 VFAS1-2550P | 221 ([ F=2.5) | AIC 10000A | J350Amax. AWG 3/0 x 2 AWG 3/0 x 2 AWG 2
75 VFAS1-2750P | 285(LF=2.5) | AIC 10000A [ J450Amax. AWG 4/0 x 2 250MCM x 2 AWG 2
0.75 VFAS1-4007PL 21 (LF=4) AIC 5000A CC 6Amax. AWG 14 AWG 14 AWG 14
1.5 VFAS1-4015PL 34(LF=4) AIC 5000A | CC 12Amax. AWG 14 AWG 14 AWG 14
2.2 VFAS1-4022PL 4.8 (LF=4) AIC 5000A J 15Amax. AWG 14 AWG 14 AWG 14
3.7/4.0 VFAS1-4037PL 76(LF=4) AIC 5000A J 25Amax. AWG 12 AWG 12 AWG 14
5.5 VFAS1-4055PL | 11.0 (£ F=Y) AIC 5000A J 40Amax. AWG 10 AWG 10 AWG 12
75 VFAS1-4075PL | 14.0(£F=4) | AIC 5000A J 40Amax. AWG 10 AWG 10 AWG 12
1 VFAS1-4110PL | 21.0 (£ F=4) AIC 5000A J 60Amax. AWG 8 AWG 8 AWG 10
15 VFAS1-4150PL | 27.0 (£ F=4) AIC 5000A J 70Amax. AWG 6 AWG 6 AWG 10
18.5 VFAS1-4185PL | 34.0 (£ F=4) AIC 5000A J 70Amax. AWG 6 AWG 6 AWG 10
22 VFAS1-4220PL | 40.0 (£ F=4) AIC 5000A J 80Amax. AWG 6 AWG 6 AWG 10
30 VFAS1-4300PL | 52.0 (£ F=4) AIC 5000A J 90Amax. AWG 4 AWG 4 AWG 10
37 VFAS1-4370PL | 65.0 ([ F=2.5) [ AIC 5000A | J 110Amax. AWG 3 AWG 3 AWG 8
45 VFAS1-4450PL | 77.0 ([ F=2.5) | AIC 10000A | J 150Amax. AWG 1 AWG 1 AWG 8
55 VFAS1-4550PL | 96.0 (£ F=2.5) | AIC 10000A | J 175Amax. AWG 1/0 AWG 1/0 AWG 6
75 VFAS1-4750PL | 124.0 ([ F=2.5) | AIC 10000A J 225Amax. AWG 3/0 AWG 3/0 AWG 6
AWG 1/0 x 2 AWG 1/0 x 2 AWG 2
90 VFAS1-4900PC | 179.0 (£ F=2. AIC 10000A | J 300Amax.
400V (EF=2.5) M | osomcMx2* | 250 MCMx2°1 | 250 MCM ‘1
class ) fro AWG 3/0 x 2 AWG 3/0 x 2 AWG 2
110 VFAS1-4110KPC | 215.0 ([ F=C'.5) [ AIC 10000A | J 350Amax. 250 MCM x 2 *1 250 MCM x 2 *1 250 MCM *1
AWG 4/0 x 2 AWG 4/0 x 2 AWG 1
- [F=
132 VFAS1-4132KPC | 259.0 (£ F=£.5) [ AIC 10000A | J 350Amax. 250 MCM x 2 *1 250 MCM x 2 *1 250 MOM *1
300 MCM x 2 300 MCM x 2 AWG 1
- rF=
160 VFAS1-4160KPC | 314.0 (£ F=¢.5) | AIC 18000A | J 400A max. 350 MCM x 2 *1 350 MCM x 2 *1 250 MM *1
AWG 4/0 x 3 AWG 4/0 x 3 AWG 1/0
- [F=
200 VFAS1-4200KPC | 387.0 (£ F=.5) | AIC 18000A | J 500Amax. 350 MCM x 3 *1 350 MOM x 3 “1 | 250 MOM x 2 *1
250 MCM x 3 250 MCM x 3 AWG 2/0
| FF=
220 VFAS1-4220KPC | 427.0 (£ F=2.5) | AIC 18000A | J 500Amax. 350 MCM x 3 *1 350 MOM x 3 1| 250 MOM x 2 *1
350 MCM x 3 350 MCM x 3 AWG 3/0
- [F=
280 VFAS1-4280KPC | 550.0 (D F=C'.5) [ AIC 18000A | J 700Amax. 350 MCM x 3 *1 350 MOM x 3 “1 | 250 MOM x 2 *1
400 MCM x 2 x 2 400 MCM x 4 AWG 4/0
- FF=
355 VFAS1-4355KPC | 671.0 (L F=2.5) | AIC 30000A | J450A x 2 max. 500 MOM x 2. 2 1 500 MCM x 4 *1 500 MCM “1
500 MCM x 2 x 2 500 MCM x 4 AWG 4/0
- rF=
400 VFAS1-4400KPC | 759.0 (£ F=2.5) | AIC 30000A | J 500A x 2 max. 500 MOM x 2. 2 1 500 MCM x 4 *1 500 MCM *1
J 600/630A 400 MCM x 3 x 2 400 MCM x 5 250 MCM
- [F=
500 VFAS1-4500KPC | 941.0 ([ F=2.5) | AIC 42000A 2 max. 500 MCM x 3 %21 500 MCM x 5 *1 500 MCM *1
*1: This part shows the wiring size with using the Lug terminal.
The Lug terminals are an option.
*2: UL output current is different from unit rating output current.
*3: The value of the UL rated output current is applicable when the carrier frequency (£ F ) is less than the value
shown in the table.
*4: The cables used must be 75°C copper cables within 40°C ambient temperature.
9.2.4 Caution as to the protection of motors from overload

When using the inverter’s thermal protection function to protect the motor from overload, read the instruction manual
included with the inverter carefully and set parameters according to the specifications of the motor used.
When using the inverter to control the operation of multiple motors, install an overload relay for each individual motor.
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9.3 Compliance with safety standards
The VFAS1 inverter has the “power removal” safety function that complies with safety standards.
To ensure safety performance, however, the mechanical system with which the VFAS1 inverter is used has to adhere
to such standards as a whole.
To be more specific, in order for the system to satisfy the following safety standards, it needs to be configured, as
shown on the next page, with the power removal terminal of the VFAS1 inverter (PWR terminal on the control terminal
board) so that it will coast or decelerate to a stop in the event of a failure.
To ensure that the motor coasts or decelerates to a stop if un unusual event occurs, the power removal circuit is
designed with redundancy and it has a diagnosis circuit that determines whether the unusual event is at a permissible
level or not, in addition to a hardware circuit and software that cut off the operation signal if the unusual event is judged
impermissible. This safety function is certified by the certification organization “INERIS.”
e The VFAS1 inverter meets the IEC/EN61508 SIL2 requirements.

(The term “SIL” is an acronym for “Safety Integrity Level,” which is a safety performance scale.)

e The VFAS1 inverter falls under Category 3 of the safety standard EN954-1 for mechanical systems.
e The VFAS1 inverter supports the two stopping methods defined in IEC/EN61800-5-2.

One is “STO,” which refers to “coast and stop,” and the other is “ST1,” which refers to “deceleration stop.”
EN61508 is an international standard that defines safety performance required for systems provided with electric and
electronic programmable devices, and SIL2 applies to systems that are configured with dangerous failure rates of as
low as 10 to 107, as shown in the table below. For the relationship between SIL and inverter configuration, see the
following pages.

<<Target for EIC/EN61508 safety performance scale>>
SIL Heavy-duty operation mode or continuous operation mode (Hourly dangerous failure rate)
4 10°~10°
3 10° ~107
2 107 ~10°
1 10° ~10°
The European standard EN954-1, a basic safety standard for mechanical system, categorizes machines by degree of
danger.
Placed in Category 3 are machines that are designed with redundancy so that a single failure will not cause a
degradation in their safety performance.
For the relationship between each category and the safety function, see the table below.
<<Categories relating to safety according to EN 954-1>>
Categories Basic safety principle Control system requirements Behaviour in the event of a fault
B Selection of components that Control in accordance with good Possible loss of safety function.
conform to relevant engineering practice.
standards.
1 Selection of components and Use of tried and tested components Possible loss of safety function,
basic safety principles. and proven safety principles. but with less probability of this
than with B
2 Selection of components and Cyclic testing. The test intervals Fault detected at each test.
basic safety principles. must be suited to the machine and
its applications.
3 Structure of the safety circuits. | A single fault must not cause loss of Safety function ensured, except in
the safety function. the event of an accumulation of
This single fault must be detected if faults.
reasonably practicable.
4 Structure of the safety circuits. | A single fault must not cause loss of Safety function always ensured.
the safety function.
This fault must be detected at or
before the next demand on the
safety function.
An accumulation of faults must not
cause loss of the safety function.

The three stopping methods described on the following pages were selected in accordance with IEC60204-1.
Stopping method 1 (Stop category 0): Stops the mechanical system by cutting off the power supply immediately.
Stopping method 2 (Stop category 1): First controls the mechanical system to stop it, and then cuts off the power supply.
Stopping method 3 (Stop category 2): First cut off the power supply, and then controls the mechanical system to stop it.

/\ Caution

operates normally.

O

Mandatory

For preventive maintenance, check at least once a year whether the power removal safety function

1-10
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Safety category1:  EN954-1 category1, IEC/EN61508, SIL1
Stop category1: |IEC/EN60204-1

Coast stop under the control of the MC in the main circuit

(1) An example of connection for operation in sink mode (common: CC)
« In this connection, the PWR terminal is not used. This connection falls under Stop Category 0 defined in
IEC/EN60204-1.

51 Mator
—_—
—x IM

AD0200V
T1 transformer o
{400V class only)

Farward run signal
p Reverse run signal
Resat

Presel speed 1
Preset speed 2
Presel speed 3
Common

shunas ynejag

LT
Conftral pawer supply &
backup (Opsion)

ntact of

mlolzg‘relay supp w

LS
PB1 (Run) PEZ [Stop)
From (a)
()4 1‘ Voltage signal-10-+10Y
-{a)|
T Voltage signal 0~10V
oy O cumont signal 4 {0y-20mA
-
Ammeter of voltmeter External potentiometer
{or voltage signal between RR/S4 and CCA:0-10V)

Symbols Description
B1 VF-AS1 inverter
MCCB1 Circuit breaker
MC1 Magnetic condactor
MCCB2 Circuit breaker for control transformer
T1 Control transformer 400/200V (For 400V class only)
CP Circuit protector
PB1 Push button switch (Run)
PB2 Push button switch (Stop/emergency stop)
Rs Control relay

*1: Some inverters* are shipped with the PO and PA/+ terminals short-circuited with a shorting bar. (* 200V/45kW

class and lower and 400V/75kW class and lower)

*2:  To back up the inverter’s internal power supply that supplies control power, an external control power backup
device (CPS002Z - optional) is required. The optional control power backup device can be used with both 200V
and 400V classes.

*3: By default, the FL relay is set as a failure FL output relay.

I-11
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Safety category1: ~ EN954-1 category1, IEC/EN61508, SIL1
Stop category0: IEC/EN60204-1

Coast stop under the control of the MC in the main circuit

(2) An example of connection for operation in source mode (common: P24)
« In this connection, the PWR terminal is not used. This connection falls under Stop Category 0 defined in
IEC/EN60204-1.

MCCE2

B1
4002000

T1 translormer
1400V class only)

= Forward run signal
=¥ Reverse run signal
—* Reset

—¥Preset spead 1
¥ Preset speed 2
“tPreset speed 3

sBuies nejag

-
Conlrel powes supply 4,
backup (Option)

b-contact of
overioad relay
4 voliage signat-10~+10v
+-{a))
T Voltage signal-0~10W
or current signal:4 (0)-20mA
»{a)
1+
Ammeter of voltmater External polentiometar
{or voltage signal between RR/S4 and CCAQ-10V)
Symbols Description
B1 VF-AS1 inverter
MCCB1 Circuit breaker
MC1 Magnetic condactor
MCCB2 Circuit breaker for control transformer
T1 Control transformer 400/200V (For 400V class only)
CP Circuit protector
PB1 Push button switch (Run)
PB2 Push button switch (Stop/emergency stop)
Rs Control relay

*1: Some inverters* are shipped with the PO and PA/+ terminals short-circuited with a shorting bar. (* 200V/45kW

class and lower and 400V/75kW class and lower)

*2:  To back up the inverter’s internal power supply that supplies control power, an external control power backup
device (CPS002Z - optional) is required. The optional control power backup device can be used with both 200V
and 400V classes.

*3: By default, the FL relay is set as a failure FL output relay.

1-12
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Safety category3:  EN954-1 category3, IEC/EN61508, SIL2
Stop category0: IEC/EN60204-1

Coast stop under the control of PWR

(1) An example of connection for operation in sink mode (common: CC)

In this connection, the PWR terminal is used to connect a safety device. The emergency stop circuit is
supervised by the external safety relay. This safety relay can be shared among several inverters.

If the PWR terminal is turned off, the motor will coast and stop. This operation falls under Stop Category 0
defined in IEC/EN60204-1.

The motor is prevented from restarting automatically before the PWR terminal is turned back on.

When using the inverter to control the operation of a mechanical brake (for example, when using with a hoist or
crane), connect the cable from the output terminal of the safety relay to the brake control circuit.

.

- Mator
MCCE1
JR/LI uT1E
—_ —gs12 VT2 1]
—_—gTL3 WG
@ a8 Liis
= 3 2
SR a N =
S0 81 3Pl
@10 F oz Farward run signal
$ Revorsa run signal | D
Reset £
Proset speed 1 §
Preset speed 2 -3
Preset speed 3 2
Commaon

[t Toe] Toa Traal)

@)

1 Voltage signal-10~+10V

| F Votage signal0~10v
@ or current signald (0)~20mA

-

Ammater or voltmetes Extemal potentiometer
for voltage signal between RR/S4 and CCA-D-10V)

Symbols Description

B1 VF-AS1 inverter

MCCB1 Circuit breaker

B2 Safety relay

F1 Fuse

Pb1 Push button switch 2b contact (for emergency stop)
Pb2 Push button switch (for reset and start)

*1: Some inverters* are shipped with the PO and PA/+ terminals short-circuited with a shorting bar. (* 200V/45kW
class and lower and 400V/75kW class and lower)

*2: Supply voltage: AC/DC24V, AC48V, AC115V, AC230V

*3: If an emergency stop command is issued, the PWR terminal will be turned off to coast and stop the motor.

*4: Pb2 is used to reset/start the inverter after the power is turned on or in the event of an emergency stop.
ESC is used to set reset/start conditions for the external device.

*5: To connect a safety relay to the PWR terminal, use a coaxial cable RG174/U (MIL-C17) or KX3B (NFC93-550)
2.54 mm or more in outside diameter and 2 m or less in length. When using a shielded cable, ground it.

1-13
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Safety category3:
Stop category0:

EN954-1 category3, IEC/EN61508, SIL2
IEC/EN60204-1

Coast stop under the control of PWR

(2) An example of connection for operation in source mode (common: P24)

In this connection, the PWR terminal is used to connect a safety device. The emergency stop circuit is

supervised by the external safety relay. This safety relay can be shared among several inverters.

defined in IEC/EN60204-1.

If the PWR terminal is turned off, the motor will coast and stop. This operation falls under Stop Category 0

The motor is prevented from restarting automatically before the PWR terminal is turned back on.
When using the inverter to control the operation of a mechanical brake (for example, when using with a hoist or

crane), connect the cable from the output terminal of the safety relay to the brake control circuit.

— _—@RL
—_—gTL3
roe

QRO

@10

From (a} -

Motor
uTI&
WT2 Y]
WT2E
e
pa

3Pl

Forward run signal

b Reversa run signal §
Reset &
Proset speed 1 &
Fresat speed 2 2
Presetspeed 3 o

I=|4I [ea] o] Traal]

|

(@)

1 Violage signal:-10~+10V

§~ Vottage signal:0~10v
i)

or current signald (0)~20ma

Ammater or valtmetar

-

Extemal patentiometer
(o voltage signal betweon RR/S4 and CCAD-100V)

Symbols Description

B1 VF-AS1 inverter

MCCB1 Circuit breaker

B2 Safety relay

F1 Fuse

Pb1 Push button switch 2b contact (for emergency stop)
Pb2 Push button switch (for reset and start)

*1: Some inverters* are shipped with the PO and PA/+ terminals short-circuited with a shorting bar. (* 200V/45kW
class and lower and 400V/75kW class and lower)

*2: Supply voltage:

AC/DC24V, AC48V, AC115V, AC230V

*3: If an emergency stop command is issued, the PWR terminal will be turned off to coast and stop the motor.

*4: Pb2 is used to reset/start the inverter after the power is turned on or in the event of an emergency stop.
ESC is used to set reset/start conditions for the external device.

*5: To connect a safety relay to the PWR terminal, use a coaxial cable RG174/U (MIL-C17) or KX3B (NFC93-550)
2.54 mm or more in outside diameter and 2 m or less in length. When using a shielded cable, ground it.

1-14
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Safety category3:
Stop category1:

EN954-1 category3, IEC/EN61508, SIL2

IEC

/EN60204-1

Deceleration stop under the control of PWR

(1) An example of connection for operation in sink mode (common: CC)

« In this connection, the PWR terminal is used to connect a safety device. The emergency stop circuit is

supervised by the external safety relay. This safety relay can be shared among several inverters.
In the event of an emergency stop, the external safety relay issues a deceleration command to the inverter.

At this command, the motor slows down and stops. Then, the safety relay turns off the PWR terminal on
expiration of the time limit (max. 30 sec) set for the relay. This operation falls under Stop Category 1 defined in
IEC/EN60204-1.

and the function of issuing the reverse run command (4) to the R terminal.

e SUR]

For this connection, the function of issuing the forward run command (2) needs to be assigned to the F terminal,

WT1E
vIT2Q
WTIE

3
— A1 seillsnllen ] [eelfeee]
b al g2l |

[s3] [ [[valvafra]ve[liafze] Teeles[re]  Jves—van]

T I

i

i

B unEy

-nmmz]
P Preset speed 3 -

T

|
POt |-y ESC_| 4
il

@

1~ Vsage signal:-10-+ 10V

F~ Vohage signal0~10v
a)

Ammater of voRmater

. o current signal4 (D}-20mA

Extemal potentiometer
{or voltage signal between RRYS4 and CCAD~10V)

Symbols Description

B1 VF-AS1 inverter

MCCB1 Circuit breaker

B2 Safety relay

F1 Fuse

Pb1 Push button switch 2b contact (for emergency stop)
Pb2 Push button switch (for reset and start)

*1: Some inverters* are shipped with the PO and PA/+ terminals short-circuited with a shorting bar. (* 200V/45kW
class and lower and 400V/75kW class and lower)

*2: Supply voltage: AC/DC24V, AC48V, AC115V, AC230V

*3: If an emergency stop command is issued, the PWR terminal will be turned off to coast and stop the motor.

*4: Pb2 is used to reset/start the inverter after the power is turned on or in the event of an emergency stop.
ESC is used to set reset/start conditions for the external device.

*5: If a deceleration time of more than 30 seconds is required, use a safety relay XPS-AV, which allows you to set the
deceleration time at a maximum of 300 seconds.

*6: To connect a safety relay to the PWR terminal, use a coaxial cable RG174/U (MIL-C17) or KX3B (NFC93-550)
2.54 mm or more in outside diameter and 2 m or less in length. When using a shielded cable, ground it.

I-15
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Safety category3:  EN954-1 category3, IEC/EN61508, SIL2
Stop category1: IEC/EN60204-1

Deceleration stop under the control of PWR

(2) An example of connection for operation in source mode (common: P24)
« In this connection, the PWR terminal is used to connect a safety device. The emergency stop circuit is
supervised by the external safety relay. This safety relay can be shared among several inverters.
« In the event of an emergency stop, the external safety relay issues a deceleration command to the inverter.
At this command, the motor slows down and stops. Then, the safety relay turns off the PWR terminal on
expiration of the time limit (max. 30 sec) set for the relay. This operation falls under Stop Category 1 defined in

IEC/EN60204-1.

« For this connection, the function of issuing the forward run command (2) needs to be assigned to the F terminal,

and the function of issuing the reverse run command (4) to the R terminal.

H\ ;

Tre[ ]sxa] [nﬂw]vz]u[n[|m[ R

Hi

] Trewr]

E '3

4 s N
F‘I;I

if
i
st ARG

i
ii

®

T Voliage signal:-10-+10V

Viokage signal 0~ 10V
o currert sgnal 4 (0)=~20m#,

Ammater or voltmeter  External poleetiometer
(o vaRage signal between RR/S4 and CCAD=10V)

Symbols Description

B1 VF-AS1 inverter

MCCB1 Circuit breaker

B2 Safety relay

F1 Fuse

Pb1 Push button switch 2b contact (for emergency stop)
Pb2 Push button switch (for reset and start)

*1: Some inverters* are shipped with the PO and PA/+ terminals short-circuited with a shorting bar. (* 200V/45kW

class and lower and 400V/75kW class and lower)
*2: Supply voltage: AC/DC24V, AC48V, AC115V, AC230V

*3: If an emergency stop command is issued, the PWR terminal will be turned off to coast and stop the motor.
*4: Pb2 is used to reset/start the inverter after the power is turned on or in the event of an emergency stop.

ESC is used to set reset/start conditions for the external device.

*5: If a deceleration time of more than 30 seconds is required, use a safety relay XPS-AV, which allows you to set the

deceleration time at a maximum of 300 seconds.

*6: To connect a safety relay to the PWR terminal, use a coaxial cable RG174/U (MIL-C17) or KX3B (NFC93-550)
2.54 mm or more in outside diameter and 2 m or less in length. When using a shielded cable, ground it.
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10. SelecWchs

@ Danger

O

Mandatory

* When using the inverter without the front cover, be sure to place the inverter unit inside a cabinet. If
they are used outside the cabinet, it may cause electric shock.

Be Grounded

short-circuit or electric leak.

« Be sure to ground every unit. If not, it may cause electric shock or fire on the occasion of failure,

10.1 Selection of wiring materials and devices

Wire size
Voltage Applicable Main circuit . Braking resistor/
class motor Inverter model Input terminal Output terminal DC terminal Braking unit Earth cable
[kw] (R,S,T) (U, Vv, W) (optional) (*4)
AWG mm AWG mm AWG mm AWG | mm AWG [ mm
04 VFAS1-2004PL |14 15 14| 15 14 | 15 | 14 [16] 14 [26
0.75 VFAST1-2007PL |14 15 | 15 14| 15 | 14 |15 ] 14 |25
15 VFAS1-2015PL |14 15 | 15 12 | 15 | 14 |15 ] 14 |25
22 VFAS1-2022PL | 12 15 2 | 15 10 | 25 | 14 15| 14 |25
3.7/40 | VFAS1-2037PL | 10 4 10 4 8 6 4 |15 12 | 4
5.5 VFAS1-2065PL | 8 3 8 6 6 10 | 14 {15 10 [ 6
75 VFAS1-2075PL | 8 10 8 10 4 6 | 12 [ 25 10 |10
200V [11 VFAS1-2110PM |4 16 3 16 3 6 | 10 | 4 | 10 [ 16
class [15 VFAS1-2150PM | 4 25 4 25 1 25 | 8 [ 6 | 10 |16
185 VFAS1-2185PM | 3 % 3 25 7 | 3 | 8 [10] 8 [16
22 VFAS1-2220PM | 2 25 2 25 | 20 | 3 | 6 [ 16 8 |16
30 VFAS1-2300PM | 2/0 50 20 | 50 | 40 | 70 | 4 [ 25| 6 |2
37 VFAS1-2370PM | _3/0 70 30 | 70 | osoMcM | 95 | 3 |35 | 6 |35
45 VFAS1-2450PM | __4/0 70 400 | 70 [ 300McM | 95 | 2 |50 | 6 | 35
55 VFAST1-2550P | 3/0x2 | 70x2 | 3/0x2 | 120 | 4/0x2 | 95x2 | 10 | 50 | 2 | 70
75 VFAST1-2750P | 4/0x2 | 95x2 [250MCMx2| 70x2 |300MCMx2| 120x2 | 10 |35x2| 2 | 95
0.75 VFAS1-4007PL | 14 15 14| 15 14| 15 | 14 [ 15| 14 |25
15 VFAST-4015PL |14 15 4| 15 4 | 15 | 14 |15 ] 14 |25
22 VFAST-4022PL |14 15 | 15 4 [ 15 | 14 |15 ] 14 |25
3.7/40 | VFASI-4037PL | 12 15 2| 15 10| 25 [ 14 [15] 14 |25
5.5 VFAST1-4055PL |10 25 10| 25 8 4 14 |15 12 |25
75 VFAS1-4075PL |10 4 10 4 8 6 4 |15 12 | 4
K VFAS1-4110PL | 8 3 8 3 6 10 | 14 [15] 10 [ ®
15 VFAST4150PL | 6 10 6 10 4 6 | 12 {25 10 |10
185 VFAST4185PL |6 10 6 10 3 6 | 10 [ 25 10 |10
2 VFAS1-4220PL |6 10 6 10 4 6 | 10 | 4 [ 10 [ 10
30 VFAS1-4300PL | 4 16 4 16 2 25 | 8 [ 6 | 10 |16
37 VFAS1-4370PL | 3 25 3 25 i % | 8 [10] 8 [16
45 VFAST-4450PL | 1 35 q 3 | 20 | 50 | 6 [ 16 8 |16
400V [55 VFAS1-4550PL | _1/0 50 70| 50 30 | 70 | 6 |16 6 |2
class [75 VFAST-4750PL | 3/0 70 30 | 70 | s0McM | 95 | 3 |35 | 6 |35
50 VFAST1-4900PC | 1/0x2 | 702 | 1/0x2 | 95 | 1iox2 | 86x2 | 10 | 35 | 2 | 70
110 VFAST-A110KPC | 3/0x2 | 95%2 | 3/0x2 | 120 | 2/0x2 | 120x2 | 10 | 50 | 2 | 95
132 VFAST-4132KPC | 4/0x2 | 95x2 | 4/0x2 | 150 | 4/0x2 | 120x2 | 40 | 70 | 10 | 95
160 VFAST-4160KPC [300MCMx2| 1202 |300MCM<2| 95x2 |350MCMx2| 150x2 | 40 | 95 | 1/0 | 120
200 VFAST1-4200KPC |_4/0x3 | 160x2 | 4/0x3 | 120x2 | 3/0x3 | 160x3 [300MCW| 150 | _1/0 | 150
220 VFAS1-4220KPC |300MCM=3] 1503 |250MCMx3] 120x2 | 4/0x3 | 160x3 [300MCM| 150 | _2/0 | 150
280 VFAS1-4280KPC |350MCNx3] 1503 |350MCMx3] 185%2 | 300MCMx3| 160x4 | 300MCM | 150 | 30 [120x2
355 vras1-43sskpe | DI | 12002 aooncha| 1503 |soomonix3 | 185x4 [ssonicwe|185x2|  4/0  [120x2
400 VFAS1-4400kPC | SONCR | 19032 lsoonicna| 185x3 |soomona | T84 [ssowcinal1esx2| a0 f1s0x2
500 VrAst-4500kpC | ONER | T2 |aoomiones| 185x4 |soomicnes | "B [ssowcine] 185x2] 250MCM |150x2

(*1): The recommended cable size is that of the cable (e.g. 600V class, HIV cable) with continuous maximum permissible temperature of 75°C. Ambient

temperature is 40°C or less and the wiring distance is 30m or less.
(*2): For the control circuit, use shielded wires whose size (cross-section) is 0.75 mm? or more.
(*3): For the earth cable, use wires larger than the specified ones in size (cross-section).
(*4): Recommended wire size for an optional braking resistor. Refer to 5.19 for use of external braking resistor.
(*5): The recommended cable is 600V class HIV cable with permissible temperature of 90°C.

(*6): The number refers to a cable composition. For example, in the case of “120x2x2”: 120x2x2¢—I— Number of cables connected in parallel on the terminal board
Number of cables connected to each terminal board

Wire size 120mm?
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m Selection of wiring equipment

No-fuse breaker Magnetic contactor
(MCCB) (MC)

Voltage | Applicable Input currentfA] Without Wit Without With
Inverter model Reactor Reactor Reactor Reactor

class | motor [kW] - "
Without With Rated current | Rated current Operationl Operation|
Reactor Reactor Al Al current [A] current [A]

AC-1 AC-1

0.4 VFAS1-2004PL 35 2.1 5 5 25 25

0.75 VFAS1-2007PL 6.1 3.2 10 5 25 25

15 VFAS1-2015PL 1.5 6.4 15 10 25 25

2.2 VFAS1-2022PL 15 9.3 20 15 25 25

3.7/4.0 VFAS1-2037PL 26.0 15.5 30 30 32 25

5.5 VFAS1-2055PL 35 22.5 50 40 40 25

75 VFAS1-2075PL 45 345 60 40 50 40

200V " VFAS1-2110PM - 53.5 - 75 - 80

class 15 VFAS1-2150PM - 72 - 100 - 80

18.5 VFAS1-2185PM - 77 - 100 - 80

22 VFAS1-2220PM - 88 - 125 - 125

30 VFAS1-2300PM - 125 - 150 - 125

37 VFAS1-2370PM - 140 - 175 - 250

45 VFAS1-2450PM - 165 - 200 - 250

55 VFAS1-2550P - 200 - 250 - 275

75 VFAS1-2750P - 270 - 350 - 350

0.75 VFAS1-4007PL 3.7 2.1 5 4 25 25

1.5 VFAS1-4015PL 5.8 3.8 10 6.3 25 25

2.2 VFAS1-4022PL 8.2 5.7 14 10 25 25

3.7/4.0 VFAS1-4037PL 14.0 8.7 18 14 25 25

5.5 VFAS1-4055PL 20.5 12.7 32 25 25 25

75 VFAS1-4075PL 27 16.3 32 25 32 25

" VFAS1-4110PL 36.5 215 50 30 40 32

15 VFAS1-4150PL 48 335 60 40 50 40

18.5 VFAS1-4185PL - 45.5 - 60 - 50

22 VFAS1-4220PL - 50 - 60 - 50

30 VFAS1-4300PL - 66 - 100 - 80

37 VFAS1-4370PL - 84 - 100 - 125

:ZZ\S/ 45 VFAS1-4450PL - 105 - 125 - 125

55 VFAS1-4550PL - 120 - 150 - 125

75 VFAS1-4750PL - 165 - 200 - 250

90 VFAS1-4900PC - 170 - 200 - 250

110 VFAS1-4110KPC - 200 - 250 - 275

132 VFAS1-4132KPC - 240 - 300 - 315

160 VFAS1-4160KPC - 290 - 350 - 350

200 VFAS1-4200KPC - 360 - 500 - 500

220 VFAS1-4220KPC - 395 - 500 - 500

280 VFAS1-4280KPC - 495 - 700 - 700

355 VFAS1-4355KPC - 637 - 1000 - 1000

400 VFAS1-4400KPC - 709 - 1000 - 1000

500 VFAS1-4500KPC - 876 - 1200 - 1600

(*1): Selections for use of the Toshiba 4-pole standard motor with power supply voltage of 200V/400V-50Hz.

(*2): Choose the MCCB according to the power supply capacity.

For comply with UL and CSA standard, use the fuse certified by UL and CSA.
(*3): When using on the motor side during commercial-power supply operation, choose the MC with class AC-3 rated current for
the motor rated current.
(*4): Attach surge killers to the magnetic contactor and exciting coil of the relay.
(*5): In the case the magnetic contactor (MC) with 2a-type auxiliary contacts is used for the control circuit, raise the reliability of

the contact by using 2a-type contacts in parallel connection.

(*6): For 200V/55kW model and larger and 400V/90kW model and larger, be sure to install a DC reactor.
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10.2 Installation of a magnetic contactor

If using the inverter without installing a magnetic contactor (MC) in the primary circuit, use an MCCB (with a power
cutoff device) to open the primary circuit when the inverter protective circuit is activated.

If using a braking resistor or braking resistor unit, install a magnetic contactor (MC) or no-fuse breaker with a power
cutoff device to the power supply of the inverter, so that the power circuit opens when the failure detection relay (FL) in
the inverter or the external overload relay is activated.

m_Magnetic contactor in the primary circuit

To detach the inverter from the power supply in any of the following cases, insert a magnetic contactor (primary-side
magnetic contactor) between the inverter and the power supply.

(1) If the motor overload relay is tripped

(2) If the protective detector (FL) built into the inverter is activated

(3) Inthe event of a power failure (for prevention of auto-restart)

(4) If the resistor protective relay is tripped when a braking resistor or braking resistor unit is used

When using the inverter with no magnetic contactor (MC) on the primary side, install a no-fuse breaker with a voltage
tripping coil instead of an MC and adjust the no-fuse breaker so that it will be tripped if the protective relay referred to
above is activated. To detect a power failure, use an undervoltage relay or the like.

MCCB MC

—X_—
Power supply —x_—
—X_—v

Operation preparation
Forward

PReverse

Example of connection of a magnetic contactor in the primary circuit
Note on wiring
«  When frequently switching between start and stop, do not use the magnetic contactor on the primary side as an
on-off switch for the inverter.
Instead, stop and start the inverter by using terminals F and CC (forward run) or R and CC (reverse run).
« Be sure to attach a surge Kkiller to the exciting coil of the magnetic contactor (MC).

m_Magnetic contactor in the secondary circuit

A magnetic contactor may be installed on the secondary side to switch controlled motors or supply commercial power 10
to the load when the inverter is out of operation.

Note on wiring

« Be sure to interlock the magnetic contactor on the secondary side with the power supply to prevent commercial
power from being applied to the inverter output terminals.

* When installing a magnetic contactor (MC) between the inverter and the motor, avoid turning the magnetic
contactor on or off during operation. Turning the magnetic contactor on or off during operation causes a current to
rush into the inverter which could lead to malfunction.

10.3 Installation of an overload relay

1) The VF-AS1 inverter has an electronic-thermal overload protective function.
In the following cases, however, an overload relay suitable for the adjustment of the motor electronic thermal
protection level (£ H ) or appropriate to the motor used should be installed between the inverter and the motor.
« When using a motor with a current rating different to that of the corresponding Toshiba general-purpose motor
« When operating a single motor with an output smaller than that of the applicable standard motor.
When operating multiple motors at a time, be sure to install an overload relay for each individual motor.

2) When using the VF-AS1 inverter to operate a constant-torque motor, such as the Toshiba VF motor, adjust the
protection characteristic of the electronic thermal protection unit (&' L /7) to the VF motor use.

3) Itis recommended to use a motor with a thermal relay embedded in the motor coil to give sufficient protection to
the motor, especially when it runs in a low-speed range.
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10.4  Application and functions of options

Separate type options shown below are prepared for the inverter VF-AS1

(2) DC reactor
(3) High attention radio (DCL)
noise filter
(4) Zero-phase reactor
ferrite core type radio
noise filter
No-fuse (5) EMC filter for CE
breaker Magnetic compliance
Power supply (MCCB)  contactor

MC)
(D

(200kW models and larger)

(6) Braking resistor (6) Braking resistor/Braking unit

(7) Motor noise
reduction filter

(1) Input AC reactor (4) Zero-phase (8) Motor end surge

(ACL) reactor ferrite voltage suppression
core type radio filter (for 400V
noise filter models only)

(9) Control power supply
backup option

Sorts of separate-type options

No. Option name Function, purpose.
Input AC reactor To be used for improvement of input power-factor of the inverter power source, for reducing
(ACL) higher harmonic or suppressing external surge. The input reactor can be installed when the

power capacity is 500 kVA or more and it is 10 times or more as high as the inverter capacity
or there are some source distorted wave generation such as a thyristor, etc. and a high
capacity inverter connected with the same distribution system.

)
Effect
Type of Harmonic suppression
reactor  |-OWer-faclor orrG TR TA 0w Other External surge
improvement o suppression
or less combination
Input AC Effective Effective Effective Effective
DC reactor(DCL) reactor
DC reactor \Very effectivel Effective Very effective Not effective

The DC reactor is superior to the input AC reactor in power-factor improvement. For the
inverter system that is required to be high reliable, it is recommended to use the input AC
@ reactor that effectually suppresses external surge together with the DC reactor.
200V/11 to 45kW models and 400V/18.5 to 75kW models come with a built-in DC rector as
standard equipment.
* If you are using a 200V/55kW model or larger or a 400V/90kW model or larger, be sure to
connect a DC reactor. (No DC reactor is required when the inverter is powered from a DC

power supply.)
. | High attenuation « Effectual to prevent audio equipment used near the inverter from radio interference.
10 % radio noise filter (LC |+ Install this filter in the inverter’s input side.
@) 5 filter) NF type, « Excellent attenuation characteristic for wide frequency band from AM radio band nearly to
§ (manufactured by 10 MHz.
B | Soshin Electric Co., |+ To be used when electric appliances that are easily affected by noise are installed in the
| 5 Ltd.) periphery of the inverter
'g Zero-phase reactor |+ Effectual to prevent audio equipment used near the inverter from radio interference.
@) % (Inductive filter) « Effectual to reduce noise in the input and output sides of the inverter.
S (Ferrite core type) « Excellent attenuation characteristic for several decibels in wide frequency band from AM
radio band nearly to 10 MHz.
EMC filter for CE If EMC filter is installed in proper connection, the inverter has consistency with EMC
®) compliance commands. 200V/0.4kW to 200V/7.5kW models and 400V/0.75 to 400V/500kW models come
(EMF3-*****) standard with built-in noise filters. The effectiveness of the built-in filter can, however, be

increased by adding an EMC filter.
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No.

Option name

Function, purpose.

(6)

Braking resistor

To be used to shorten deceleration time for the reason of frequently operated quick
deceleration and suspension or high inertia load. This increases consumption of regenerative
energy in dynamic braking.
« Braking resistor: (resistor + protective thermal relay) are built in.
« Braking unit (200kW or larger): dynamic brake drive circuit is built in.

A resistor needs to be prepared separately.

Motor noise reduction

Can be used to suppress the magnetic noise from motor.

(7) |filter (for large capacity | The magnetic noise will be approx. a few dB to 10dB(A) lower than the noise during operation
model only) without reactor. (However, note that some magnetic noise occurs from the reactor.)
Motor end surge voltage | In a system in which 400 V class general motor is driven by a voltage PWM type inverter
suppression filter using a high-speed switching device (IGBT, etc.), surge voltage depending on cable constant
®) (for 400 V models only) | may cause deterioration in insulation of motor winding. Take measures against surge voltage
such as use of insulation-reinforced motor, installation of AC reactor, surge voltage
suppression filter, sine wave filter and so on in the inverter’s output side.
Note) Set the carrier frequency to 4.0~8.0kHz or larger when sine wave filter is used.
Control power supply The VF-AS1 supplies control power from the main circuit power supply in it. The optional
© backup option backup unit is designed to supply control power in the event the main circuit power supply
shuts down.
The optional backup unit can be used with both 200V and 400V models.
LED Remote Keypad Extention operation panel unit with parameter copy function. Includes LED display,
option RUN/STOP key, UP/DOWN key, MODE key, ENT key, EASY key, and COPY MODE key.
(10) (with parameter copy (When using this unit, set as follows: £ £ {75 (common serial transmission waiting time) =

function)

0.0 0 (default setting). Use communication cable No. 13 to connect to the inverter.
Panel type: RKP002Z
Cable type: CAB0011, CAB0011 (1m), CAB0013 (3m), CAB0015 (5m)

an

LCD Remote Keypad
option

This LCD operation panel unit can be installed to the inverter unit. Includes LCD display, RUN
key, STOP/RESET key, job dial, ESC key, FWD/REV key and F1 to F4 key.

Special cable is needed to connect the inverter and LCD panel.

Panel type: RKP004Z

LCD cable type: CAB0071 (1m), CAB0073 (3m), CAB0075 (5m) , CAB00710 (10m)

n

RS485/USB
communication
converter unit

(for communication with
multiple inverters)

More than one inverter can be controlled with a personal computer and so on if this unit is

used for connection between inverters and personal computer.

« Computer link: Since this unit makes it possible to connect inverters with higher-class
computer, FA computer, etc., a data communication network can be
constructed among multiple inverters.

« Communication among inverters: For the purpose of proportional operation of multiple
inverters, a frequency data communication network can
be constructed among multiple inverters.

Unit type: USB001Z

Communication cable

For RS485/USB communication (between inverter and RS485/USB communication
conversion unit)
Cable type: CAB0011 (1m), CAB0013 (3m), CAB0015 (5m)

Remote control panel

A frequency meter, frequency setup device, RUN/STOP (forward, reverse) switch are built in

this operation panel. (Model: CBVR-7B1)
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Selection table of separate-type options (1/2)
Input filter Dynamic Control
Applicable High brake drive
Vglﬁtgge motor Im/gétjr EMC filter atte_m?at[on Zero-phase | Capacitive DC(IBegf)tor circuit SS‘\)’S{,
kW] (*1) radio noise core filter (GTR7) backu
filter (2) P
0.4 VFAS1-2004PL Built-in Built-in Built-in Built-in Option Built-in Option
0.75 VFAS1-2007PL Built-in Built-in Built-in Built-in Option Built-in Option
1.5 VFAS1-2015PL Built-in Built-in Built-in Built-in Option Built-in Option
22 VFAS1-2022PL Built-in Built-in Built-in Built-in Option Built-in Option
3.7/4.0 VFAS1-2037PL Built-in Built-in Built-in Built-in Option Built-in Option
55 VFAS1-2055PL Built-in Built-in Built-in Built-in Option Built-in Option
75 VFAS1-2075PL Built-in Built-in Built-in Built-in Option Built-in Option
1 VFAS1-2110PM Option Option Built-in Built-in Built-in Built-in Option
200V 15 VFAS1-2150PM Option Option Built-in Built-i Built-in Built-in Option
class 18.5 VFAS1-2185PM Option Option Built-in Buil Built-in Built-in Option
22 VFAS1-2220PM Option Option Built-in Built-in Built-in Built-in Option
30 VFAS1-2300PM Option Option Built-in Built-in Built-in Built-in Option
37 VFAS1-2370PM Option Option Built-in Built-in Built-in Built-in Option
45 VFAS1-2450PM Option Option Built-in Built-in Built-in Built-in Option
55 VFAS1-2550P Option Option Option Built-in Attached as Built-in Option
standard
75 VFAS1-2750P Option Option Option Built-in A:f::;:r;s Built-in Option
0.75 VFAS1-4007PL Built-in Built-in Option Built-in Option
1.5 VFAS1-4015PL Built-in Built-in Option Built-in Option
2.2 VFAS1-4022PL Built-in Built-in Option Built-in Option
3.7/4.0 VFAS1-4037PL Built-in Built-in Built-in Option Built-in Option
5.5 VFAS1-4055PL Built-in Built-in Built-in Built-in Option Built-in Option
7.5 VFAS1-4075PL Built-in Built-in Built-in Built-in Option Built-in Option
1 VFAS1-4110PL Built-in Built-in Built-in Built-in Option Built-in Option
15 VFAS1-4150PL Built-in Built-in Built-in Built-in Option Built-in Option
18.5 VFAS1-4185PL Built-in Built-in Built-in Built-in Built-in Built-in Option
22 VFAS1-4220PL Built-in Built-in Built-in Built-in Built-in Built-in Option
30 VFAS1-4300PL Built-in Built-in Built-in Built-in Built-in Built-in Option
37 VFAS1-4370PL Built-in Built-in Built-in Built-in Built-in Built-in Option
45 VFAS1-4450PL Built-in Built-in Built-in Built-in Built-in Built-in Option
55 VFAS1-4550PL Built-in Built-in Built-in Built-in Built-in Built-in Option
75 VFAS1-4750PL Built-in Built-in Built-in Built-in Built-in Built-in Option
90 VFAS1-4900PC Built-in Option Option Buitin | Atlachedas | gy Option
400V standard
class (419 VFAS1-4110KPC | Built-in Option Option Buitin | Atachedas | g 5y Option
standard
132 VFAS1-4132KPC | Built-in Option Option Buitin | Atachedas | g 5, Option
standard
160 VFAS1-4160KPC | Built-in Option Option Buitin | Atachedas | g 5, Option
standard
200 VFAS1-4200KPC | Builtin Option Option Buitin | Atlachedas | opien Option
standard
220 VFAS1-4220KPC | Buiitin Option Option Buitin | Atlachedas | opien Option
standard
280 VFAS1-4280KPC | Buiitin Option Option Buitin | Atlachedas | qphen Option
standard
355 VFAS1-4355KPC | Built-in Option Option Buitin | Atlachedas | o0, Option
standard
400 VFAS1-4400KPC | Built-in Option Option Buitin | Atlachedas | opi0, Option
standard
500 VFAS1-4500KPC | Built-in Option Option Buitin | Atlachedas | qpi0, Option
standard

(*1): For the types and effects of EMC filters, refer to section 9.1.

(*2): An optional braking resistor is required for every model of any capacity (see Selection table of separate-type options (2/2)).
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Selection table of separate-type options (2/2)
Appli Radio noise reduction filter Motor end Motor Control
Voltage|-cable Inverter l?g;éé? D(i[l)‘eCaLc)tor High Core Braking resistor|surge voltage| noise power
class | motor model - attenuation type * suppression | reduction | supply
(ACL) 7) A A -
kW] type (*1) filter (*5) filter backup
0.4 [VFAS1-2004PL
075 TVFAST 2007PL | PFL-20058 DCL-2007 PBR-2007
1.5 |VFAS1-2015PL
25 TVFAST 2022pL | PFL-2011S DCL-2022 Builtin PBR-2002
3.7/4.0[ VFAS1-2037PL_| PFL-2018S DCL-2037 PBR-2037 -
5.5  |VFAS1-2055PL | PFL-2025S DCL-2055 PBR3-2055
7.5 |VFAS1-2075PL DCL-2110 PBR3-2075
so0v VFAST12110PM | T 20908 NF3050A-MJ PBR3-2110
15 VFAS1-2150PM RC9129 -
class 185 [VFAS1-2185PM | PFL-2100S NF3080A-MJ PBR3-2150
gg x;ﬁggggggm Built-in NF3100A-MJ PBR3-2220 8)
5 VEAST-2370PM| PFL21508 NF3150A-MJ
45 VFAS1-2450PM | PFL-2200S NF3200A-MJ PBR-222W002 (*9)
55 VFAS1-2550P | PFL-2300S | These inverters | NF3250A-MJ NRL-2220
come standard | NF3200A-MJ DGP600W-B1
75 |VFAS1-2750P | PFL-24008 | i, 5 DC reactor.| x2 (parallel) [DGPB0OW-C1] NRL-2300
0.75_|VFAS1-4007PL DCL-2007
15 [VFASTAOTSPL | o) 4ooe (*6) PBR-2007 MSF-40152
2.2 |VFAS1-4022PL DCL-2022 MSF-40372
3.7/4.0| VFAS1-4037PL (*6) PBR-4037
5.5  |VFAS1-4055PL PBR3-4055 -
7.5 |VFAS1-4075PL | PFL-4025S DCL-4110 PBR34075 | MSF-40752
11 VFAS1-4110PL PBR3-4110
15 VFAS1-4150PL DCL-4220 Built-in PBR3-4150 MSF-41502
18.5 |VFAS1-4185PL | PFL-4050S
22 VFAS1-4220PL MSF-42202
RC9129 PBR3-4220 CPS002Z
30 VFAS1-4300PL MSF-4370Z
37 VFAS1-4370PL_| PFL-4100S Built-in (*8)
45 VFAS1-4450PL PBR-417W008 | MSF-4550Z
55 VFAST-4550PL [ o oo
75 VFAS1-4750PL MSF-4750Z
90 VFAS1-4900PC [ o o0 o NF3200C-MJ MSL-4215T | NRL-4230
110 |VFAS1-4110KPC NF3250C-MJ
DGP600W-B2 | MSL-4314T
400V . 2 -
ao0v 132 |VFAST-4132KPC | Loy o0e [DGP600W-C2] NRL-4300
NF3200C-MJ
160 |VFAS1-4160KPC NRL-4350
x2 (parallel)
200  |VFAS1-4200KPC PB7-4200K(*3) | MSL-4481T
PFL-4600S DGP600W-B3 NRL-4460
220 |VFAS1-4220KPC NF3250C-MJ [DGP6OOW-C3]
x2 (parallel)
PB7-4200K(*3)
280 |VFAS14280KPC | PFL-4g00g | Aliached as |NF3250C-My DGP600W-B4 NRL-4550
standard x3(parallel)
[DGP60OW-C4] | 1o 47507
ET-1KM | PB7-4400K(*3)
355 |VFASI-4355KPC| o F200160PB | DGPB0OW-B3
x2(parallel) *2(parallel)
DGPB0OW-C3
4 VFAS1-4400KP [
00 S1-4400KPC EMF3-4600J x2(parallel)] B 1 0
x2 (parallel) PB7-4400K(*3)
DGP600W-B4 | MSL-41188T
500  |VFAS1-4500KPC sz(L:gﬁj) x2(parallel)
P [DGP60OW-C4
x2(parallel)]

(*1): This filter needs to be wound 4 turns or more around with the input side power line. This filter can be used for the output side in the same manner. For

the wire whose size is 22 mm? or more, install at least 4 filters in series. Round type (Model: RC5078) is also available.
(*2): Model in square brackets is fitted with top cover.
(*3): To use a 400V/200kW inverter or larger in combination with an external braking resistor (DGP600 series), a braking unit (PB7) with a built-in braking

resistor drive circuit is also needed.

(*4): The options are selected based on the premise that 600V HIV insulated wires (continuous allowable temperature: 75°C) are used.
(*5): Each MSF-****Z model is composed of a reactor, a resistor and a capacitor, and as a guide, use a cable 300m or less in length to connect the inverter

to the motor.

Each MSL-****T model is an output-dedicated surge suppression reactor, and as a guide, use a cable 100m or less in length (or 50m or less for a
shielded cable) to connect the inverter to the motor, although allowable cable lengths vary according to the input voltage.)
(*6): These reactors are usable for each of 200V class and 400V class.
(*7): Be sure to connect DC reactor to 200V-55kW or more or 400V-90kW or more inverter. (Not necessary for DC power input.)
When a 200V-55kW or more inverter or 400V-90 to 280kW inverter is replaced with new one, the reactor (model: DCL-****) used with the current
inverter can be used as-is with the new inverter. In such cases, therefore, you do not need to purchase any reactors in this table.
(*8): To reduce the motor noise, use an inverter with a capacity larger than the motor by one level and set the carrier frequency parameter (CF) at 8kHz or

SO.
(o)

so.

To reduce the motor noise, use an inverter with a capacity larger than the motor by two levels and set the carrier frequency parameter (CF) at 8kHz or




TOSHIBA

E6581442

10.5

Optional internal devices

Here are the internal devices optionally available. There are two types of optional devices: Add-on type and Plug-in

type.

m_Table of optional devices

X . Type of
Option name Function, purpose Model . X
installation
1) Expansion I/O card1 option
€ ) A pansi o PDTC put) ETB003Z | Add-on
o ogic input/outpu inpu
2 .E 2 J - P P - P Used to extend input and output
g E 2 | (2) Expansion I/O card2 option terminals
e (Function of the above optional card 1 ‘ ETB004Z Add-on
+ Analogue input/output + Pulse input)
Used to connect to a CC-Link
5 (3) CC-Link communication option CCL001Z Add-on
s network for control.
g 8 ) L X Used to connect to a DeviceNet
S © | (4) DeviceNet communication option DEV002Z Add-on
E S network for control.
<E: L X Used to connect to a PROFIBUS-
O (5) PROFIBUS-DP communication option PDP002Z Add-on
DP network for control.
(6) PG feedback option .
c VEC004Z Plug-in
k) (Push-pull 12V) Used to i " Ise train rat
sed to issue motor pulse train rate
€ [ (7)PG feedback option P ]
2 commands or used for sensor VEC005Z Plug-in
5 (Push-pull 15V)
< - vector control.
5 (8) PG feedback option .
VEC007Z Plug-in
(RS422-5V)

m Functions of Add-on type options

(1) Expansion 1/0 card1 option (Logic input/output + PTC input)

Function

Description

Multifunction programmable contact
input (4 points)

No-voltage contact input (24Vdc-5mA or less)
Sink logic input (at a common voltage of 24V)
ON: Less than 10Vdc ON: 11Vdc or more

OFF: 16Vdc or more OFF: Less than 5Vdc

Source logic input

Multifunction programmable open
collector output (2 points)

Driving current: Max. 50mA when an external power source is used
Max. 20mA when the internal power source is used
Driving voltage: 12V (min) to 30V (max)

Multifunction programmable relay
contact output

1C contact configuration
250Vac-2A (cos¢=1), 250Vac-1A (cos¢=0.4), 30Vdc-1A

External thermal trip input

Resistance between TH+ and TH-
Error: Approx. 70Q or less or approx. 3kQ or more
Recovery from error: Approx. 1.6kQ

24V power output

24Vdc - 60mA max

-10V power output

-10Vdc -10mA

Contact input common terminal

Common terminals for contact input

J-8
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(2) Expansion 1/O card2 option (Function of optional card 1 + Analogue input/output + Pulse input)
Function Description
Multifunction programmable contact No-voltage contact input (24Vdc-5mA or less)
input (4 points) Sink logic input (at a common voltage of 24V) Source logic input
ON: Less than 10Vdc ON: 11Vdc or more
OFF: 16Vdc or more OFF: Less than 5Vdc

Multifunction programmable open
collector output (2 points)

Driving current: Max. 50mA when an external power source is used
Max. 20mA when the internal power source is used
Driving voltage: 12V (min) to 30V (max)

contact output

Multifunction programmable relay

1C contact configuration
250Vac-2A (cos¢=1), 250Vac-1A (cos¢$=0.4), 30Vdc-1A

Differential current input

Current input: 20mA or less
Voltage input: Differential voltages 5V or less, -10V or more, +10V or less

Analog input

Current input: 20mA or less
Voltage input: OV to 10V

Monitor output

Voltage output: -10V to 10V, 0V to 10V
Current output: OmA to 20mA

Pulse train input

Input pulse specifications
Voltage: Max. 5V Current: Max. 15mA Frequency: Max. 30kHz
Duty: 50£10%

External thermal trip input

Resistance between TH+ and TH-
Error: Approx. 70Q or less or approx. 3kQ or more
Recovery from error: Approx. 1.6kQ

24V power output

24Vdc - 60mA max

-10V power output

-10Vdc -10mA

Contact input common terminal

Common terminals for contact input

m _Functions of Plug-in type options

PG feedback option (6) (7) PG feedback option (8)

Model VEC004Z, VEC005Z VEC007Z
Sensor vector Speed control operation:  Zero-speed - 150% torque
control Speed control range: 1:1000 (1000ppr PG)
operation Torque control operation: Torque control accuracy +10%

Torque control range: -100% to +100%
PG method Complementary method, open collector method Line drive method
PG cable length | Max. 100m (complementary method) Max. 30m
PG supply VEC004Z: 12V-160mA 5V-160mA
power VEC005Z: 15V-150mA

Maximum pulse
input frequency

300kHz or less

* If a two-phase open collector is used, a study needs to be made to determine the derating factor. For
details, refer to the operating manual for the optional device.

Pulse duty: 50£10%

Pulse input 12Vdc~24Vdc Line driver (LTC485 or equivalent)
voltage
Recommended | Manufacturer: Sumtak Corporation Manufacturer: Sumtak Corporation
encoder Model: IRS360 series Model: IRS320 series
Supply voltage: 10.8 to 26.4V Supply voltage: 5V
Output method: Complementary output Output method: Line driver method
Wiring of Cable type: Twisted-pair shielded cable
encoder Conductor resistance: Conductor resistance (Q/m) x cable length (m) x 2 x current consumption (A) < V;

V)

Vo (V): 1.0V (VEC004Z, VECO005Z, 0.3V (VEC007Z)
Applicable cable: 0.2 to 0.75mm?

* When a power cable 0.2 mm? in cross sectional area is used, the encoder cable length should be:

Max. 30m (VEC004Z, VEC005Z or
Max. 10m (VEC0072)
Recommended cable: Kuramo Electric KVC-36SB, Furukawa Electric ROVV-SB

J-9
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m_How to install

Add-on type devices and insertion type devices are installed in different ways. Install them correctly, as shown in the

figures below.

Add-on type

Plug-in type

Up to two Add-on type devices and one Plug-in type
device can be installed at the same time. Note,
however, that two identical optional devices and two
identical optional communication devices cannot be
connected and used.

Depending on the capacity, the installation of an Add-on type device may increase the depth of the inverter.

200V 0.4~45kW
400V 0.75~37kW

400V 45~75kW

200V 55, 75kW
400V 90~500kW

Note: The inverters of these capacities
come equipped with an Add-on
type option case as standard.
When installing an optional
Add-on type device, remove the
case.

. s0 | |30 | 310 |

Standard type Standard type Standard type
+ +

one Add-on two Add-on
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10.6

Connection of a DC power supply and other electric units

Besides a three-phase commercial power supply, a single-phase 200V power supply (5.5kW or less) and a DC power
supply can be connected to the VFAS1 inverter.
When connecting each of these units, keep in mind the points described in the following sections.

10.6.1 Connection of a single-phase 200V _power supply

The table below shows which model to select when operating a three-phase induction motor, using a single-phase
200V power supply (200-240V, 50/60Hz).

Input power Applicable motor (kW) Inverter type
Single phase 0.4 VFAS1-2007PL
200~240V 0.75 VFAS1-2015PL
50/60Hz 1.5 VFAS1-2022PL
2.2 VFAS1-2037PL
3.7 VFAS1-2055PL
5.5 VFAS1-2075PL

Note: Set the parameter F & [ & to {J (input phase failure detection mode selection: disabled).

10.6.2 When using the inverter along with a DC power supply

Keep the following in mind when connecting a DC power supply to the VFAS1 (PA/+ and PC/- terminals).

Note 1: An optional initial charger (MCR-2550) is needed for middle- and large-capacity models.

Note 2: An inverter cooling fan is needed for large-capacity models.
Note 3: A DC reactor does not need to be connected to the inverter.

= For details about use in combination with a DC power supply, refer to the instruction manual (E6581432) specified
in section 6.42.

Change to connection of
Voltage class Inverter model Initial charger (optional) ) 9 ! DC reactor
cooling fan power supply
VFAS1-2004PL~ . . .
No required No required No required
VFAS1-2150PM
200V class VFAS1-2185PM~ : .
MCR-2550%1 No required No required
VFAS1-2550P
VFAS1-2750P MCR-2550x%2 (parallel) Required No required
VFAS1-4007PL~
N i N i N i
VFAS1-4185PL o required o required o required
VFAS1-4220PL~ MCR-2550%1 No required No required
VFAS1-4900PC au au!
VFAS1-4110KPC MCR-2550%1 Required No required
400V cl VFAS1-4132KPC~
class MCR-2550x2 (parallel) Required No required
VFAS1-4220KPC
VFAS1-4280KPC MCR-2550x3 (parallel) Required No required
VFAS1-4355KPC, . .
MCR-2550x%4 (parallel) Required No required
VFAS1-4400KPC
VFAS1-4500KPC MCR-2550x%5 (parallel) Required No required

Note: Set the parameter F & ' & to I (input phase failure detection mode selection: disabled).




1M

11. Tab%a%t/{rs

1. Basic parameter [1/4]

Sensorless vector/vector with sensor (e:Effective, -:Ineffective)

Communi
cation
No.

Title

Function

Adjustment range

Minimum
setting unit
(Panel/Communi
cation)

Default
setting

Write during|
running

Vector control

Speed
control

Torque
control

PM

control

\i

Reference

EHE -

History function

n

o/e

o/e

5.1

AU

0000

Automatic
acceleration/deceleration

0:Disabled
1:Automatic setting
2:Automatic setting (during acceleration only)

n

Disabled

5.2

0001

Automatic torque boost

0:Disabled
1:Automatic torque boost + auto-tuning 1
2:Sensorless vector control 1+ auto-tuning 1

n

Disabled

5.3

0040

Automatic function
setting

0:Disabled

1:Frequency setting by means of voltage

2:Frequency setting by means of current

3:Voltage/current switching from external terminal

4: Frequency setting on operation panel and operation by
means of terminals

5: Frequency setting and operation on operation panel

n

Disabled

o/e

o/e

5.4

0003

Command mode
selection

0:Terminal input enabled

1:Operation panel input enabled (including LED/LCD
option input)

2:2-wire RS485 communication input

3:4-wireRS485 communication input

4:Communication option input

n

Disabled

5.5

0004

Frequency setting mode
selection 1

1:VI/ll (voltage/current input)

2:RR/S4 (potentiometer/voltage input)

3:RX (voltage input)

4:Operation panel input enabled (including LED/LCD
option input)

5:2-wire RS485 communication input

6:4-wire RS485 communication input

7:Communication option input

8:Optional Al1 (differential current input)

9:Optional Al2 (voltage/current input)

10:UP/DOWN frequency

11:Optional RP pulse input

12:Optional high-speed pulse input

13:Optional binary/BCD input *1

n

Disabled

5.5

*1: Unsupported option

11
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1. Basic parameter [2/4]

=

Sensorless vector/vector with sensor (e:Effective, -:Ineffective)

Communi Minimum Vector control
N A . ) setting unit | Default |Write during PM
Title cation Function Adjustment range (PanellCommuri | setting | running Speed Torque | o ntrol \%i Reference
No. caton) control control
0:Constant torque characteristics -/- -/- - .
1:Voltage decrease curve -/- -/- - .
2:Automatic torque boost o/- -I- - -
3:Sensorless vector control 1 (speed) o/- -/- - -
PE 0015 | V/f control mode selection |4:Sensorless vector control 2 (speed/torque) 1 0 Disabled o/- o/- - - 5.6
5:V/f 5-point setting -/- -/- - )
6:PM control /- /- ° -
7:PG feedback control -/e -/- - -
8:PG feedback vector control -/e -/e - -
wh 0016 |Manual torque boost 1 0.0~30.0% 0.1/0.1 *1 Enabled - - . . 5.7
wi 0014 | Base frequency 1 25.0~500.0Hz 0.1/0.01 *3 Disabled o/e o/o . . 5.8
y 200V class:50~330V * .
wl 0409 |Base frequency voltage 1 200V class-50~660V 1/0.1 1 Disabled o/e o/e ) ) 5.8
FH 0011 Maximum frequency 30.0~500.0Hz 0.1/0.01 80.0 | Disabled o/e o/e . 0 5.9
[ 0012 | Upper limit frequency 0.0~F H Hz 0.1/0.01 *3 Enabled o/e - . . 5.10
Ll 0013 Lower limit frequency 0.0~/ Hz 0.1/0.01 0.0 Enabled /e - ° . 5.10
ACL 0009 | Acceleration time 1 0.1~6000 sec. 0.1/0.1*2 *1 Enabled o/e - . . 5.2
dEL 0010 | Deceleration time 1 0.1~6000 sec. 0.1/0.1*2 *1 Enabled o/e - . . 5.2
RR/S4 input point 2 o * R
AuF? 0213 frequency 0.0~F H Hz 0.1/0.01 3 Enabled o/o . . 5.1
HiFZ 0204 [ VI/Il input point 2 frequency [0.0~F H Hz 0.1/0.01 *3 Enabled o/e - - - 5.1
S~ | oots f:;ieéni@efd operation |,y _111 Hz 01001 | 00 |Enabled| /e - . . 5.12
Preset speed operation T
-3 ~ -
S5rc 0019 frequency 2 LL~lL Hz 0.1/0.01 0.0 |Enabled oo . . 5.12
_ Preset speed operation T R
&-3 0020 frequency 3 LL~Ul Hz 0.1/0.01 0.0 Enabled o/e . . 5.12
. Preset speed operation T -
SrH 0021 frequency 4 LL~UL Hz 0.1/0.01 0.0 Enabled o/e . . 5.12
55 0022 f:;ieéni@egd operation 1, » 11y Hz 0.1/0.01 0.0 |Enabled| e/e - o . 5.12
_ Preset speed operation T
5rb 0023 frequency 6 LL~lL Hz 0.1/0.01 0.0 |Enabled oo - . . 5.12
-7 | 0024 f;;%ieef nsc‘;e?d operation 1, 4 _yii hgz 0.1/0.01 00 |Enabled| e/e ] . . 512
0:Forward run
1:Reverse run
Forward run/reverse run : . .
Fr 0008 |selection (operation panel 2:Forward run (Forward/reverse switchable on operation 11 0 Enabled o/e o/e . . 5.13

operation)

panel)

3:Reverse run (Forward/reverse switchable on operation

panel)

*1: Default values vary depending on the capacity. = See the table of K-46.

*2: Changing the parameter £ 4 7 enables to set to 0.01 sec. (adjustment range: 0.01~600.0 sec.).
*3: Inverter with a model number ending with

-WN1, HN: 60.0

-WP1:50.0

VEIHSOl
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1. Basic parameter [3/4]

Sensorless vector/vector with sensor (e:Effective, -:Ineffective)

Communi Minimum Vector control
) : . . setting unit | Default |Write durin PM
Title C?\‘tlon Function Adjustment range (Pane\/C%mmum setting running 9 Speed Torque control \Zi Reference
0. cation) control control
£He | 0600 g"rgttzrcﬁgic}g’l’;il°1‘herma' 10~100% 10 100 |Enabled| /e ole R R 5. 14
. Overload
Setting | Motor type protection OL stall
0 o (protect) x (not stall)
Electronic th | 1 Standard | o (protect) o (stall)
ectronic therma Motor
gen | 0017 |protection characteristic |—2 X (not protect) | (not stal) 11 0 |Enabled| or 5.14 . . 5.14
selection 3 x (not protect) o (stall)
4 o (protect) x (not stall)
5 o (protect) o (stall)
6 VF Motor x (not protect) x (not stall)
7 x (not protect) o (stall)
g5Py | oror  |Symentvoltage unit 0:%, 1:A (ampere)/V/ (volt) 11 0 |Enabled| ofe ole . . 5.15
FAsL | oops |FMterminal meter 0~64 *1 " 0 |Enabled| /e ole . . 5.16
P FM terminal meter .
s 0006 adjustmgnt - 11 4 Enabled o/e o/e . . 5.16
ansL | oero  |AMterminalmeter 0~64 *1 " 2 |Enabled| /e ole . . 5.16
an 0671 ggfut:tmﬂf' meter . 11 4 |Enabled| efe ole . . 5.16
L F 0300 |PWM carrier frequency | 1.0~16.0kHz (2.5~8.0kHz) *2 0.1/0.1 *3 Enabled o/e o/e . . 5.17
0:Disabled
. 1:At auto-restart after momentary stop
Yus | o301 |Auto-estart control 2-When turning ST on or off 11 0 |Disabled| e/e ole . . 5.18.1
3:1+2
4:At start-up
0:Disabled
1:Power ride-through
. 4o | 2:Deceleration stop during power failure
ol 0302 merzgsnﬁréaélr\]/temﬁ)ower ride 3:Synchronized deceleration/acceleration (synchronized 11 0 Disabled o/e -/- . . 5.18.2
9 acceleration/deceleration signal)
4:Synchronized deceleration/acceleration (synchronized
acceleration/deceleration signal+power failure)
. . 0:Disabled
Py 0304 |Dynamic braking 1:Enabled (braking resistance overload detect) 11 0 |Disabled| efe ole . . 5.19
2:Enabled (braking resistance overload not detect)
Fhr 0308 [Dynamic braking resistance |0.5~1000Q 0.1/0.1 *3 Disabled o/e o/e . . 5. 19
PLuLFP | 0309 ﬁ:fg’l":;'gsﬁ‘;’t‘;'r’]‘cujus 0.01~600.0kW 0.01/0.01 *3  |Disabled| /e oo o o 5.19

*1: = For the adjustment range, see the table on page K-39.
*2: For 200V-55/75kW models and 400V-90kW to 400V-280kW models, the carrier frequency is between 2.5 and 8.0kHz inclusive.
*3: Default values vary depending on the capacity. = See the table of K-46.
*4: Default setting value is adjusted for connection of frequency meters "QS60T". (Between FM and CCA: Approx. 3.6V) (Between AM and CCA: Approx. 3.6V)

~
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1. Basic parameter [4/4]

=

Sensorless vector/vector with sensor (e:Effective, -:Ineffective)

Title

Communi
cation
No.

Function

Adjustment range

Minimum
setting unit
(Panel/Communi
cation)

Default
setting

Write during
running

Vector control

Speed
control

Torque
control

PM
control

\%i

Reference

LHFP

0007

Factory default setting

0: -
1:50 Hz default setting

2:60 Hz default setting

3:Factory default setting

4:Trip clear

5:Cumulative operation time cleared

6:Initialization of type information

7:Save user-defined parameters

8:Reset of user-defined parameters

9:Cumulative fan operation time record clear
10:Acceleration/deceleration time setting 0.01 sec.~600.0

sec.
11:Acceleration/deceleration time setting 0.1
sec.~6000sec.

n

Disabled

oo

o/e

5.20

0050

Registered parameter
display selection

0:Standard setting mode at time of activation of motor
1:Quick mode at time of activation of motor
2:Quick mode only

n

Enabled

5.22

Extended parameters

Set detailed parameters shown in the following pages.

o/e

o/e

Automatic edit function

oo

o/e

4.2
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2. Extended parameters

[1] Frequency signal Sensorless vector/vector with sensor (e:Effective, -:Ineffective)
. Minimum Vector control
Communi ) ! . .
Title cation Function Adjustment range (Psaigl‘/r(])%;r:ﬁni [s):tftéilrl: I W?ﬁ:i%”ng Speed Torque | oFr‘yroI Vit Reference
No. caton) 9 9 control control
P Low-speed signal output T
Fioo 0100 frequency 0.0~4L Hz 0.1/0.01 0.0 Enabled o/e o/o . . 6.1.1
P Speed reach setting T
Fio 0101 frequency 0.0~41L Hz 0.1/0.01 0.0 Enabled o/e o/o . . 6.1.2
Figa | otoz |pRecdreachdetection 1oy 1y 016001 | 2.5 |Enabled| e/e ol . o | 6.1.2
[2] Input signal selection Sensorless vector/vector with sensor (e:Effective, -:Ineffective)
. Minimum Vector control
Communi ) ) . .
Title cation Function Adjustment range (Pﬁtetl‘/r;:%;;gni 3:{1?# It W?&igﬁrmg Speed Torque co':n:'}/lrol VIf | Reference
No. caton) 9 9 | control | control
Priority when
forward/reverse run 0:Reverse run .
£on
Fios 0105 commands are entered | 1-Stop 17 1 Disabled o/e o/o . . 6.2.1
simultaneously
Input terminal priority 0:Disabled .
£
FIOE 0106 selection 1-Enabled 17 0 Disabled o/e o/o . . 6.2.2
0: -
1:-
2:-
3:-
Fio 0107 |Unsupported 4: - 17 0 Disabled o/e o/o . . *1
5: -
6: -
7:-
8: -
o Analog VI/VII 0:Voltage input .
F il 0108 voltage/current switching [ 1:Current input n 0 Disabled ole ole ° ° 6.2.3
Analog Al2 (optional . K
F 109 | 0109 |circuitboard) {oltage input 1”n 0 |Disabled| e/e ole . . 6.2.3
voltage/current switching | ' P

*1: Unsupported option

11
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[3] Terminal function selection

Sensorless vector/vector with sensor (e:Effective, -:Ineffective)

Communi Minimum Vector control
X . . " setting unit | Default |Write during PM
Title ci‘tlon Function Adjustment range (PanellCommuni | setting | running Speed Torque | o ntrol VIf | Reference
0. cafion) control control

Fiin 0110 _|Always ON function selection 1 |0~135 *1 11 6 Disabled o/e o/e . . 6.3.1
F il 0111 [Input terminal function selection 1 (F) |0~135 *1 11 2 Disabled o/e o/e . . 7.2.1
FiiZ 0112 | Input terminal function selection 2 (R) [0~135 *1 171 4 Disabled o/e o/e 0 . 7.2.1
Fii3 | o113 |3 - . . - . . - - -

Fiiv| oma L"?;‘Etse;m'”a' function selection | _135 «4 111 8 |Disabled| o/e ole . . 7.2.1
Fiis| ots g”?suﬁ )te"“i“a' function selection | 135 « 111 10 |Disabled| /e ole . . 7.2.1
Fii5| one g"?sué)‘ermi”a' function selection | _135 +1 171 12 |Disabled | ofe ole R . 7.2.1
Fiit| ot ;"fsl‘;)termi”a' function selection | o_135 1 1/1 14 |Disabled| o/e ol . o« | 7.2.1
Fiig| ots g"?;;}%’f;i”a' function selection | _135 « 111 72 |Disabled| o/e ole . . 7.2.1
Fiig| oo g‘zjﬂt)ermi“a' function selection | _135 1 171 0 |Disabled| o/e ole . . 7.2.1
Fi2g| o120 %pz’tl‘ze)rmi”a' function selection | o_135 +1 111 0 |Disabled| /e ole R . 7.2.1
F i1 0121 Input terminal selection 11 (LI3) [0~135 *1 171 0 Disabled o/e o/e 0 . 7.2.1
FidZ 0122 |Input terminal selection 12 (L14) [0~135 *1 1/1 0 Disabled o/o o/o ° ° 7.2.1
Fid3 0123 |Input terminal selection 13 (LI5) [0~135 *1 1/1 0 Disabled o/o o/o ° ° 7.2.1
F 724 | 0124 [Input terminal selection 14 (LI6) [0~135 *1 7 0 |Disabled| /s ole . . 7.2.1
F 25 0125 |Input terminal selection 15 (LI7) [0~135 *1 1/1 0 Disabled o/e o/e . . 7.2.1
FiZE 0126 _|Input terminal selection 16 (LI8) [0~135 *1 1/1 0 Disabled o/e o/e . . 7.2.1
= 0127 | Always ON function selection 2 |0~135 *1 1/1 0 Disabled o/e o/e ° . 6.3.1
Ficg 0128 | Always ON function selection 3 [0~135 *1 1/1 0 Disabled o/o o/o ° ° 6.3.1
Fi30| o130 Soeﬂ;%ffo‘fqm('gﬂ.lf}jr)‘c“on 0~255 *2 111 4 |Disabled| o/e ole . . 7.2.2
Fi3¢| o131 Seﬂ;"cfito‘rfrzm(igﬂ%mﬁ°” 0~255 *2 111 6 |Disabled| o/e ole . . 7.2.2
Fi32 | o132 Seﬂéiffo‘fgm(igf')f“m“°” 0~255 *2 111 10 |Disabled| /e ole . . 7.2.2
Fi33| o133 Selféil:itoﬂm(igﬂ%?dion 0~255*2 111 254 |Disabled| e/e ole . . 7.2.2
F i3y | o134 Soeﬂ;%ffo‘frsm(igﬂ{jr)‘mo” 0~255 *2 111 254 |Disabled| e/e ole . . 7.2.2
F 35| o135 Seﬂ;pcfito‘rf%m(igﬁ")f““Cti°” 0~255 *2 111 254 |Disabled| o/e ole . . 7.2.2
F i35 | o136 Seﬂéiffo‘f;m(igﬂ%’)‘di°” 0~255 *2 111 254 |Disabled| e/e ole . . 7.2.2
Fi37| o137 Soe‘f;pc‘:ito'r‘f%m(igﬂ{‘é’)‘dion 0~255*2 111 254 |Disabled| efe ole . . 7.2.2
Fi38 | o138 Soeﬂ;%ffo‘f;m(igg')f“m“o” 0~255 *2 111 254 |Disabled| e/e ole . . 7.2.2

*1: = For the adjustment range, see the table on page K-41.

*2: = For the adjustment range, see the table on page K-43.

*3: F { { 3 has no function.
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[4] Terminal response time setup Sensorless vector/vector with sensor (e:Effective, -:Ineffective)

VEalHSOl

Communi Minimum Vector control
" . . . setting unit | Default |Write during PM
Title ciltlon Function Adjustment range (PaneliCommuni | setting | running Speed Torque | ~ontrol VIf | Reference
[o} cation) control control

F 4o | o140 L’;ﬁ:étﬁig"‘('g;" 1response time | 5_»50ms 11 8 |Disabled| o/e ole . . 7.2.3
Fiyi| o141 'S“e‘l’:é:lz’n"‘('g?' 2response time |5 540y 111 8 |Disabled| efe ole . . 7.2.3
FiHZ 0142 |*6 - - - - - - - - -

. Input terminal 4 response time _ ;
Fiy3 0143 | glection (RES) 2~200ms 11 8 Disabled oo oo . . 7.2.3

P Input terminal 5~12 response .
£oru ~
FoIHN 0144 time selection 2~200ms 11 8 Disabled o/o o/o . . 7.2.3

Input terminal 13~20 response _ .
Fi45 0145 time selection 5~200ms 11 8 Disabled o/o o/o . . 7.2.3
FiEY 0164 | Input terminal selection 17(B12) [0~135 *1 11 0 Disabled o/e o/e . . 7.2.1
F RS 0165 _|Input terminal selection 18(B13) [0~135 *1 1/1 0 Disabled o/o o/o ° ° 7.2.1
FIEE 0166 | Input terminal selection 19(B14) [0~135 *1 1/1 0 Disabled o/e o/e ° . 7.2.1
FiE7 0167 | Input terminal selection 20(B15) [0~135 *1 11 0 Disabled o/e o/e . . 7.2.1
Output terminal function .

Co . *
FIEG 0168 selection 10 (R3)*5 0~255 *2 11 254 | Disabled o/o o/o . . 7.2.2

f Output terminal function " N .
FIES 0169 selection 11 (R4) *5 0~255 *2 11 254 | Disabled o/o o/o . . 7.2.2
F il 0170 [Base frequency 2 25.0~F H Hz 0.1/0.01 *4 Disabled - - - . 6.4.1
Fiad 0171 Base frequency voltage 2 50~330V/660V 1/0.1 *3 Disabled - - - . 6.4.1
Fiid 0172 |Manual torque boost 2 0.0~30.0% 0.1/0.1 *3 Enabled - - - . 6.4.1
RE] 0173 | Thermal protection level 2 10~100% 11 100 | Enabled - - - . 6.4.1
F 74 0174  [Base frequency 3 25.0~F H Hz 0.1/0.01 *4 Disabled - - - . 6.4.1
F 15 0175 |Base frequency voltage 3 50~330V/660V 1/0.1 *3 Disabled - - - . 6.4.1
F 5 0176 |Manual torque boost 3 0.0~30.0% 0.1/0.1 *3 Enabled - - - ° 6.4.1
Fiaa 0177 | Thermal protection level 3 10~100% 17 100 | Enabled - - - . 6.4.1
F I8 0178 |Base frequency 4 25.0~F H Hz 0.1/0.01 *4 Disabled - - - . 6.4.1
] 0179 |Base frequency voltage 4 50~330V/660V 1/0.1 *3 Disabled - - - . 6.4.1
F g0 0180 _|Manual torque boost 4 0.0~30.0% 0.1/0.1 *3 Enabled - - - . 6.4.1
F g1 0181 | Thermal protection level 4 10~100% 11 100 Enabled - - - . 6.4.1

*1: = For the adjustment range, see the table on page K-41.

*2: = For the adjustment range, see the table on page K-43.

*3: Default values vary depending on the capacity. = See the table of K-46.
*4: Inverter with a model number ending with  -WN1, HN: 60.0 -WP1: 50.0
*5: Unsupported option

*6: £ {2 has no function.
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[5] V/f 5-point settin

=

Sensorless vector/vector with sensor (e:Effective, -:Ineffective)

Communi Minimum Vector control
" " . . setting unit | Default |Write during PM
Title c?\‘tlon Function Adjustment range (PanellCommuri | setting | running Speed Torque | o nirol VIf | Reference
0. caton) control control
F 30| o190 ngigﬁg}‘,‘ seting VF1 0.0~F H Hz 0.1/0.01 00 |Disabled| - - ; . 5.6
F i1 0191 | V/f 5-point setting VF1 voltage |0.0~100.0% 0.1/0.01 0.0 Disabled - - - . 5.6
F 192 | otez | >boltseting VP2 0.0~F H Hz 01001 | 00 |Disabled| - - - . 5.6
EE] 0193 | V/f 5-point setting VF2 voltage {0.0~100.0% 0.1/0.01 0.0 [Disabled - - - ° 5.6
F gy | oto4 ngi'gr?é’;t setting VF3 0.0~F H Hz 01001 | 00 |Disabled| - - ; . 5.6
F {895 0195 | V/f 5-point setting VF3 voltage [0.0~100.0% 0.1/0.01 0.0 |Disabled - - - . 5.6
Fi95 | 019% ngigsg)‘,‘ setting VF4 0.0~F H Hz 01001 | 00 |Disabled| - - - . 5.6
F g7 0197 | V/f 5-point setting VF4 voltage [0.0~100.0% 0.1/0.01 0.0 [Disabled - - - . 5.6
Fi98 | o198 ngi'gr?é’;‘ setting VF5 0.0~F H Hz 01001 | 00 |Disabled| - . ) . 5.6
F {95 0199 | V/f 5-point setting VF5 voltage ]0.0~100.0% 0.1/0.01 0.0 Disabled - - - . 5.6
[6] Speed/torque reference gain/bias setup [1/2] Sensorless vector/vector with sensor (e:Effective, -:Ineffective)
. Minimum : : Vector control
Communi . . Write during|
" " . . setting unit | Default . PM
Title cation Function Adjustment range (PanelCommuni | setting running Speed Torque control VIf | Reference
No. caton) control control
0:F 10 d/F 2 0 7 terminal switching (input
nn - . terminal function selection 104, 105) R
Feon 0200 |Frequency priority selection 1:ENDJIE 30 7 frequency switching (switching 17 0 Enabled oo . . 6.6.1
with F 20 8)
= 0201 [VI/l input point 1 setting 0~100% 17 0 Enabled o/e o/e ° . 7.3.2
= 0202 [ VIl input point 1 frequency 0.0~FH Hz 0.1/0.01 0.0 [Enabled oo - . . 7.3.2
E] 0203 [ VI/Il input point 2 setting 0~100% 11 100 | Enabled o/o o/o ° ° 7.3.2
AIFC 0204 | VI/Il input point 2 frequency 0.0~F H Hz 0.1/0.01 *1 Enabled o/e - . o 5.1
FZO5 0205 [ VI/Ilinput point 1 rate 0~250% (for torque control etc.) 1/0.01 0 Enabled oo o/ - - *2
FZOG 0206 | VI/Il input point 2 rate 0~250% (for torque control etc.) 1/0.01 100 | Enabled o/e o/e - - *2
Feg7 | o7 |Freduency setting mode Same as F10d (1~13) 11 Disabled| e/e i . . 6.6.1
F208 | o208 f@ﬁiﬂiﬁg'}’r?qau”:ngyomy 0.1~F H Hz 0.1/0.01 | 01 |Enabled| ofe ; . . 6.6. 1
0:No filter
. . 1:Filter approx. 10ms
Feos 0209 |Analog input filter 2:Filter approx. 15ms 17 0 Enabled oo o/ . . 7.2.4
3:Filter approx. 30ms
4:Filter approx. 60ms
= 0210 |RR/S4 input point 1 setting 0~100% 17 0 Enabled o/e o/e . . 7.3.1
Fc i 0211 |RR/S4 input point 1 frequency [0.0~F H Hz 0.1/0.01 0.0 [Enabled o/e - . . 7.3.1

[0 This parameter moves to a fundamental parameter.

*1: Inverter with a model number ending with

-WN1, HN: 60.0

-WP1:50.0

*2: = For details, refer to Instruction Manual (E6581331) specified in Section 6.42.
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[6] Speed/torque reference gain/bias setup [2/2]

Sensorless vector/vector with sensor (e:Effective, -:Ineffective)

Communi Mir]imum. ] ! Vector control
Title ce’:‘lion Function Adjustment range (PS;]S;/%%I':'IJ:'IIL}N Beetft?r?g W?ﬁi:ﬁgng Speed Torque coi’;/lrol Vif Reference
0. cafion) control control

Fc i 0212 |RR/S4 input point 2 setting 0~100% 11 100 | Enabled o/e o/e ° . 7.3.1
AuFZ 0213 [RR/S4 input point 2 frequency  [0.0~F H Hz 0.1/0.01 *4 Enabled ole - . o 5.1
Fc 4 0214 |RR/S4 input point 1 rate 0~250% (for torque control etc.) 1/0.01 0 Enabled o/e o/e - - *1
FcZ 5 0215 |RR/S4 input point 2 rate 0~250% (for torque control etc.) 1/0.01 100 | Enabled o/e o/e - - *1
= 0216 |RX input point 1 setting -100~100% 1M 0 Enabled o/o o/e . ° 7.3.3
= 0217 |RXinput point 1 frequency 0.0~F H Hz 0.1/0.01 0.0 [Enabled o/e - . ° 7.3.3
= 0218 RX input point 2 setting -100~100% 11 100 Enabled o/e o/e . 0 7.3.3
Fo i 0219 [RX input point 2 frequency 0.0~FH Hz 0.1/0.01 *4 Enabled o/e - . . 7.3.3
Fo2l 0220 [RX input point 1 rate -250~250% (for torque control etc.) 1/0.01 0 Enabled oo o/e - - 1
Focd ! 0221 [RXinput point 2 rate -250~250% (for torque control etc.) 1/0.01 100 | Enabled o/e o/e - - *1
Fo2co 0222 |Al1 input point 1 setting -100~100% 171 0 Enabled o/e o/ . . *2
Fd2d 0223 |Al1 input point 1 frequency 0.0~FH Hz 0.1/0.01 0.0 [Enabled o/e - . . *2
FooH 0224  [Al1 input point 2 setting -100-100% 11 100 Enabled o/e o/e . 0 *2
Fo25 0225 | Al1 input point 2 frequency 0.0~FH Hz 0.1/0.01 *4 Enabled o/e - . . 2
Fo2b 0226 |Al1 input point 1 rate -250~250% (for torque control etc.) 1/0.01 0 Enabled oo o/e - - *2
Fod 0227 | Al1 input point 2 rate -250~250% (for torque control etc.) 1/0.01 100 | Enabled o/e o/e - - *2
Fo28 0228 |Al2 input point 1 setting 0~100% 171 0 Enabled o/e o/ . . *2
FoZ2g 0229 |Al2 input point 1 frequency 0.0~FH Hz 0.1/0.01 0.0 [Enabled o/e - . . *2
Fo3d 0230 _[AI2 input point 2 setting 0~100% 171 100 [ Enabled o/e o/ . . 2
Fo3d 0231 Al2 input point 2 frequency 0.0~F H Hz 0.1/0.01 *4 Enabled o/e - 0 . 2
Fo3y | 0234 '}':Q{%ZSP%“ pulse input point | o_4 440, 11 0 |Enabled| ofe - . . *3
F235 | 0235 ?Z@éﬂgfﬁ;w pulse input point ¢ o_r s iy 0.1/0.01 | 0.0 |Enabled| ofe . . . "3
F235 | 023 Ezgﬂ%s"eed pulse input point | 1000, 11 100 |Enabled| e/e - . . *3
F237 | ozs7 |RP/igh speedpulse inputpoint|g o py 1y, 0.1/0.01 *4  |Enabled| o/e - . . 3

2 frequency

This parameter moves to a fundamental parameter.
*1: = For details, refer to Instruction Manual (E6581331) specified in Section 6.42.
*2: = For details, refer to Instruction Manual (E6581341) specified in Section 6.42.
*3: = For details, refer to Instruction Manual (E6581319) specified in Section 6.42.

*4: Inverter with a model number ending with

-WN1, HN: 60.0 -WP1:50.0
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[7] Operation frequency

=

Sensorless vector/vector with sensor (e:Effective, -:Ineffective)

Communi Minimum Default IWite d Vector control oM
y N . . setting unit efault |Write during|
Title c?\lt:)on Function Adjustment range (Panel/thrr)lmuni sefting | running ?gr?t?gl ‘(I:'gmgoel control VIf | Reference
. cation
FoHI 0240 | Starting frequency setting 0.0~10.0Hz 0.1/0.01 0.1 Enabled o/e - . . 6.7.1
FoMH ! 0241 | Operation start frequency 0.0~F H Hz 0.1/0.01 0.0 [Enabled o/e - . . 6.7.2
Fauz | o242 ho;)setg?gg:; start frequency 0.0~30.0Hz 0.1/0.01 | 0.0 |Enabled| ofe } . . 6.7.2
FJHa 0243 | Stop frequency setting 0.0~30.0Hz 0.1/0.01 0.0 Enabled o/o - ° ° 6.7.1
F244 | o244 |freduency command dead 0.0~5.0Hz 0.1/0.01 | 0.0 |Enabled| ofe ; . . 6.7.3
[8] DC braking Sensorless vector/vector with sensor (e:Effective, -:Ineffective)
. Minimum Vector control
Communi " . . .
) ; . ’ setting unit | Default |Write during PM
Title c?\lt:)o-n Function Adjustment range (Pane\/?on;muni setting | running ch):t(ragl Igm:;oel control VIf Reference
cation
F250 0250 _[DC braking start frequency 0.0~120.0Hz 0.1/0.01 0.0 [Enabled o/e - . . 6.8. 1
F25 ! 0251 | DC braking current 0~100% 1M 50 Enabled o/o - . . 6.8.1
FZo52 0252 [DC braking time 0.0~20.0 sec. 0.1/0.1 1.0 [ Enabled o/e - . . 6.8. 1
Forward/reverse DC braking .
[ . . -
F253 0253 priority control 0:Disabled, 1:Enabled 17 Enabled o/e . . 6.8.1
25N 0254 | Motor shaft fixing control 0:Disabled, 1:Enabled 11 0 Enabled oo - . ° 6.8.2
. 0:Default (DC braking)
[ . -
FZR5 0255 | OHz command output selection | {577 o= 17 0 Enabled /o . . 6.8.3
Time limit for lower-limit 0.0:Disabled
F256 0256 frequency operation 0.1~600.0 sec. 0.1/0.1 0.0 Enabled o/e o/e . . 6.9
[9] Jogging operation Sensorless vector/vector with sensor (e:Effective, -:Ineffective)
. Minimum Vector control
Communi ) ) ) )
N N . ’ setting unit | Default |Write during| PM
Title ci‘tgon Function Adjustment range (PaneliCommuni | setting | running ?gr?t?gl ‘(I:'gmgoel control VIf | Reference
. cation)
F2RL 0260 _[Jog run frequency F 24 11~20.0Hz 0.1/0.01 5.0 [Enabled oo - . . 6.10
0:Deceleration stop
Foe ! 0261 |Jog run stop pattern 1:Coast stop 171 0 Disabled oo - . . 6.10
2:DC braking stop
- . . 0:Disabled
F2&¢ 0262 | Operation panel jog run mode 1:Operation panel jog run mode enabled 11 0 Enabled o/o - . . 6. 10
Input from external contacts -
[ ~ -
FoEH 0264 UP response time 0.0~10.0 sec. 0.1/0.1 0.1 Enabled o/e . . 6. 11
Input from external contacts -
[ - _
FPES 0265 UP frequency step 0.0~F H Hz 0.1/0.01 0.1 Enabled o/e . . 6. 11
= Input from external contacts - - _
FORE 0266 DOWN response time 0.0~10.0 sec. 0.1/0.1 0.1 Enabled o/e . . 6. 11
5 Input from external contacts - - _
FZ2R1 0267 DOWN frequency step 0.0~F H Hz 0.1/0.01 0.1 Enabled o/o . . 6. 11
F2EE 0268 Initial UP/DOWN frequency L~ Hz 0.1/0.01 0.0 Enabled o/e - . ° 6. 11
. 0:Not changed
F2RS 0269 | Initial up/down frequency 1:Setting of F & & & changed when power is 17 1 Enabled o/e - . . 6. 11

rewriting

turned off
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[10] Jump frequency Sensorless vector/vector with sensor (e:Effective, -:Ineffective)

Title C%rgtrigl:]ni Function Adjustment range sgtlt?:gl:;:“ Default | Write during SF::;” Co‘:(t)rrc:ue PM VIf | Reference
No. (Panizggrr]r;mum setting | running control control control
= 0270 _ [Jump frequency 1 0.0~F H Hz 0.1/0.01 0.0 |Enabled olo - . . 6.12
= 0271 Jumping width 1 0.0~30.0Hz 0.1/0.01 0.0 Enabled o/e - 0 . 6.12
= 0272 [Jump frequency 2 0.0~F H Hz 0.1/0.01 0.0 |[Enabled o/o - - . 6.12
] 0273 Jumping width 2 0.0~30.0Hz 0.1/0.01 0.0 Enabled o/e - . . 6.12
F2 M 0274 [Jump frequency 3 0.0~F H Hz 0.1/0.01 0.0 |Enabled o/e - ° . 6.12
FZ a5 0275 [Jumping width 3 0.0~30.0Hz 0.1/0.01 0.0 |Enabled o/e - . . 6.12
[11] Preset speed operation frequency (8~15) Sensorless vector/vector with sensor (e:Effective, -:Ineffective)
| Communi . . sheﬁtltmmt Defaut Ml durngl—Yector contrel PM
Title ci‘tlon Function Adjustment range (PaneliCommuni | setting running Speed Torque | o ntrol VIf | Reference
0. cation) control control
Preset speed operation T
F287 0287 LL~UL Hz 0.1/0.01 0.0 Enabled o/e - . ) 5.12
frequency 8
Preset speed operation T
FPRG 0288 LL~UL Hz 0.1/0.01 0.0 Enabled o/e - . . 5.12
frequency 9
F2gg | o289 |prese shesd operation LUl Hz 01001 | 0.0 |Enabled| o/e ; . . 5.12
F230 | o200 |presel shesd operation LUl Hz 01001 | 0.0 |Enabled| ofe ; . . 5.12
F29 (| o201 f'?;zsueefnsc‘;ﬂeg operation LL~UL Hz 0.1/0.01 | 0.0 |Enabled| o/e ; . . 5.12
Preset speed operation I
puj ~ -
Fosac 0292 frequency 13 LL~UL Hz 0.1/0.01 0.0 Enabled o/e . . 5.12
Preset speed operation T _
F253 0293 frequency 14 LL~UL Hz 0.1/0.01 0.0 |Enabled o/e . . 5.12
Preset speed operation
F2gay 0294 |frequency 15 Li~UL Hz 0.1/0.01 0.0 |Enabled o/e - . . 5.12
(Forced operation frequency)
[12] Tripless intensification setup [1/2] Sensorless vector/vector with sensor (e:Effective, -:Ineffective)
K Minimum Vector control
Communi " / ) .
N N . . setting unit | Default |Write during| PM
Title ci‘tlon Function Adjustment range (PanellCommuni | setting | running Speed Torque | ontrol VIf | Reference
o. cation control control

Retry selection 0:Deselect, 1-10 times 0 Enabled
This parameter moves to a fundamental parameter.  *1: For 200V-55/75kW models and 400V-90kW to 400V-280kW models, the carrier frequency is between 2. 5 and 8.0kHz |ncIuS|ve
*2: Default values vary depending on the capacity. = See the table of K-46.
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[12] Tripless intensification setup [2/2] Sensorless vector/vector with sensor (e:Effective, -:Ineffective)
Communi Minimum Vector control
N N . . setting unit | Default |Write during| PM
Title c?\‘tlon Function Adjustment range (PanellCommuri | setting | running Speed Torque | . nieol VIf | Reference
0. cation control control
0:Enabled
" . : 1:Disabled i
Fa0s 0305 |Overvoltage limit operation 2-Enabled (quick deceleration) 17 2 Disabled| e/e o/o . . 6.14.2
3:Enabled (dynamic quick deceleration)
0:Without voltage compensation (limitless output voltage) 3 is ch ble, but ixed fo
“Without ve ion (fimi utput v "with voltage compensation” internally.
o Base frequency voltage 1:With voltage compensation (limitless output voltage) " When F 3%' Tissetto 0or 1, fixed at
F3g3 0307 |selection 2:Without voltage compensation (limited output voltage) n 0 Disabled| 1 intemai ¢ 6.14.3
correction of supply voltage : m :
( PPl ge) 3:With voltage compensation (limited output voltage) \é\/ifr\]?grrf]:aﬁyﬂ Tis setto2 or3, fixed at
s Non-stop control time/deceleration ~ Enabled *3 i
F3i0| o310 |go0 during power failure 0.1~320.0 sec. 0.1/0.1 2.0 Disabled | */* / . . 5.18.2
Reverse-run prohibition 0:Permit all, 1:Prohibit reverse run .
F3id 0311 |selection 2-Prohibit forward run n Disabled| /e o/o . . 6.14. 4
FdilZ 0312 |Random mode 0:Disabled, 1:Enabled 11 Disabled| e/e o/e . . 5.17
0:Not decrease carrier frequency automatically
1:Decrease carrier frequency automatically
P Carrier frequency control mode |2:Not decrease carrier frequency automatically, .
F3lE 0316 selection 400V class supported 17 1 Disabled o/e o/o . . 5.17
3:Decrease carrier frequency automatically, 400V
class supported
Synchronized deceleration time
307 0317 |(time elapsed between start of |0.1~6000 sec. 0.1/0.1*2 2.0 |Enabled o/e -I- . . 5.18. 2
deceleration to stop)
Synchronized acceleration time
/ (time elapsed between start of - * "
F318 0318 acceleration to achievement of 0.1~6000 sec. 0.1/0.1 *2 2.0 Enabled o/e / . . 5.18.2
specified speed)
F315| ostg |Regerpraiveoverexiaion 40-160% " 140 | Disabled| ofe ol - o | 6.14.2
[T This parameter moves to a fundamental parameter. *1: Default values vary depending on the capacity. = See the table of K-46.
*2: Changing the parameter £ 4 7 enables to set to 0.01 sec. (adjustment range: 0.01~600.0 sec.).
*3: Although the setting can be written into memory if L/, £ is setto { (power ride-through control), it cannot be written if L/ ., L is set to & (deceleration stop during a power failure).
[13] Drooping control Sensorless vector/vector with sensor (e:Effective, -:Ineffective)
. Minimum Vector control
Communi ] ] . .
N N . . setting unit | Default |Write during| PM
Title ca’:‘tlon Function Adjustment range (PanellCommuri | setting | running Speed Torque control VIf Reference
o. calion) control control
F3co 0320 Drooping gain 0.0~100.0% (Enabled if F £ =3, 4,7 or 8) 0.1/0.1 0.0 Enabled *1 o/e - - - 6.15
Fac ! 0321 | Speed at drooping gain 0% 0.0~320.0Hz (Enabled if F =3, 4, 7 or 8) 0.1/0.01 0.0 Enabled o/e - - - 6.15
F 322 ] 0322 [Speed at drooping gain £ 52 & |0.0~320.0Hz (Enabled if 7 £ =3, 4, 7 or 8) 0.1/0.01 0.0 |Enabled| e/e - - - 6.15
F 373 0323 [Drooping insensitive torque 0~100% (Enabled if £ =3, 4,7 or 8) 11 10 [Enabled oo - - - 6.15
*1: Drooping gain can be changed within a range of 0.1 to 100.0% during operation. When changing the setting to 0.0 (no drooping) or 0.0, stop operation.
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14] Functions for lift [1/2]

Sensorless vector/vector with sensor (e:Effective, -:Ineffective)

Communi Minimum Vector control
. X . . setting unit | Default |Write durin: PM
Title ce’:‘llon Function Adjustment range (Pane\/C%mmuni setting | running 9 Speed Torque | . ntrol VIf | Reference
0. cation) control control
F30H4 0324 Drooping output filter 0.1~200.0 rad/s (Enabled if F£ =3, 4, 7 or 8) 0.1/0.1 100.0 | Enabled o/e - - - 6. 15
0:Disabled
1:High-speed operation speed set automatically
(Power running at F command: Increase)
Rt he : 2:High-speed operation speed set automatically
Fach 0328 I;S';étligid high-speed operation (Power running at R command: Increase) 11 0 Disabled o/e - . . *q
3:High-speed operation speed set with £ 3 3 [
(Power running at F command: Increase
4:High-speed operation speed set with F 3 3
(Power running at R command: Increase)
e i : 0:No learning, 1:Forward run learning ; _ _ R *
F3ics 0329 Light-load high-speed leamning function | ' =5 Fon learning 17 0 Disabled| e/e 1
F330| 0330 |Suomanc ot ioas MoNsPeed |30.0~iit Hz 0.4/0.01 | *2 |Enabled| /e - . . "
F33 1| o331 ;i,eirt‘;:ﬁfgdlgﬁg?’;‘:ﬁ?ggf&rﬂg‘;” 5.0~UL Hz 0.1/0.01 | 400 |Enabled| /e - . . *
F332| 0332 :;)‘ggt;'v‘;?t‘i’ng‘%’r::peed operation (4 510 0 sec. 0.1/0.1 05 |Enabled| /e . . . *
F333| o333 [Hght-load high-speed operation |4 610 g sec, 0.1/0.1 1.0 |Enabled| e/e ; . . *
F334| 0334 hgg\}'y"l’ggdh(‘j%’;:cﬂ’iiidti‘r’rfjra""” 0.0~10.0 sec. 0.1/0.1 05 |Enabled| /e . . . *
F335| 0335 ?g"’v'}gt“rﬁ%?ﬁg forque during | _»50-250% 1/0.01 50 |Enabled| e/e - . . *
F335 0336 | Heavy-load torque during power running [-250~250% 1/0.01 100 [ Enabled o/e - . . 1
F337| 0337 Sfjs‘g‘r'ﬁ;g\}gﬁfnﬂf;g‘g -250~250% 1/0.01 50 |Enabled| /e ; . . *
F338| o338 i‘ggﬁg:‘aﬂi\'ﬁ?géﬁ;" during | 250~250% 1/0.01 50 |Enabled| /e . . . *
r . . 0:Disabled, 1:Forward winding up . _ _ R
Faqt 0341 Braking mode selection 2:Reverse winding up, 3:Horizontal operation 1M 0 Disabled o/e 6.17
0:Disabled, 1:VI/II (voltage/current input)
2:RR/S4 (potentiometer/voltage input)
3:RX (voltage input)
. ) . |4:F 34 Fenabled
[ - - -
= 0342 Load portion torque input selection 5:2-wire RS485 communication input 111 4 Enabled o/e 6.17
6:4-wire RS485 communication input
7:Communications option input enabled
8:Optional Al1 (differential current input)
F343| 0343 mﬂ;‘ﬁe‘nc’fé“‘fqb?ﬂ,”)p“t (valid | 550~250% 1/0.01 100 |Enabled| /e ] - - 6.17
F 344 0344 Lowering torque bias multiplier [0~100% 1/0.01 100 | Enabled o/e - - - 6.17
FIHE 0345 Brake release time 0.00~2.50 sec. 0.01/0.01 0.05 | Enabled o/e - - - 6.17
KT 0346 Creeping frequency F o H0~20.0 Hz 0.1/0.01 3.0 Disabled o/e - - - 6.17
FIqT 0347 [Creeping time 0.00~2.50 sec. 0.01/0.01 0.10 [ Enabled o/e - - - 6.17
L . . 0:Disabled
F3Idg 0348 |Braking time leamning function |35 > 5 signal learning (0 after adjustment) 17 0 Enabled o/o - - - 6.17
*1: = For details, refer to Instruction Manual (E6581327) specified in Section 6.42. *2: Inverter with a model number ending with  -WN1, HN: 60.0 -WP1: 50.0
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[14] Functions for lift [2/2] Sensorless vector/vector with sensor (e:Effective, -:Ineffective)
. Minimum Vector control
Communi ’ ; ) )
N N . " setting unit | Default |Write during PM
Title ci‘tlon Function Adjustment range (PanellCommuri | setting | running Speed Torque | . oieol VIf | Reference
0. cation) control control
F3yg | o349 gfgsggtfigﬂé‘t’gﬁe'era“°” 0:Disabled, 1:Parameter setting, 2:Terminal input 111 0 |Disabled| e/e B . N 6.18
F350 0350 _|Acceleration suspend frequency [0.0~F H Hz 0.1/0.01 0.0 [Enabled o/e - . . 6.18
F35 1 0351 Acceleration suspend time 0.0~10.0 sec. 0.1/0.1 0.0 Enabled o/e - 0 . 6.18
FI5c 0352 Deceleration suspend frequency [0.0~F H Hz 0.1/0.01 0.0 Enabled o/e - . . 6.18
F3549 0353 Deceleration suspend time 0.0~10.0 sec. 0.1/0.1 0.0 Enabled o/e - . ° 6.18
[15] Commercial/inverter switching function Sensorless vector/vector with sensor (e:Effective, -:Ineffective)
. Minimum Vector control
Communi " . . .
) . . . setting unit Default ~ [Write durin PM
Title ce'i‘tlon Function Adjustment range (PaneVC%mmum setting running 9 Speed Torque control \i Reference
0. cation) control control
0:Disabled
. . 1:Automatic switching in the event of a trip
Fagd 0354 annémmﬂtpi\;vggfggﬁgfr 2:Commercial power switching frequency setting 11 0 Disabled| e/e o/e . . 6.19
g outp 3:Commercial power switching frequency setting +
automatic switching in the event of a trip
Commercial power/inverter *
[ T
F355| 0355 switching frequency 0~4 L Hz 0.1/0.01 2 |Enabled| e/e oo o . 6.19
F356 | 0356 |fvertersideswichingwailng | 19-10,00 sec. 0.010.01 | *1  |Enabled| o/e ole . . 6.19
5 Commercial power-side _
F357 0357 switching waiting time 0.40~10.00 sec. 0.01/0.01 0.62 | Enabled o/e o/e . . 6.19
= Commercial power switching _
F358 0358 frequency holding time 0.10~10.00 sec. 0.01/0.01 2.00 |Enabled o/e o/e . . 6.19
*1: Default values vary depending on the capacity. = See the table of K-46. *2: Inverter with a model number ending with  -WN1, HN: 60.0 -WP1:50.0
[16] PID control [1/2 Sensorless vector/vector with sensor (e:Effective, -:Ineffective)
. Minimum Vector control
Communi ’ ; ) )
X X . " setting unit | Default |Write during PM
Title c?\‘tlon Function Adjustment range (PanellCommuri | setting | running Speed Torque control VIf | Reference
0. cation) control control
0:No PID control
1:Process type PID control (temp./pressure, etc.)
,_— P operation ; _ *q *
£3589 0359 |PID control switching 2:Speed type PID control (potentiometer, etc.) 1M 0 Disabled| eo/e . . 1, *2
operation
3:Stop retaining P control
0:Deviation input (no feedback input)
1:VI/Il (voltage/current input)
2:RR/S4 (potentiometer/voltage input)
F350| o360 g'%;ﬁg;‘;g'c{ﬁfndb“k control |3 Rx (voltage input) 111 0 |Disabled| e/e . . . 1, %2
9 4:Optional Al1 (differential current input)
5:Optional Al2 (voltage/current input)
6: PG feedback option
F35 { 0361 Delay filter 0.0~25.0 171 0.1 Enabled o/e - . . *2
FI67 0362 | Proportional (P) gain 0.01~100.0 0.01/0.01 0.10 | Enabled o/e - ° ° *1,*2

*1: = For details, refer to Instruction Manual (E6581319) specified in Section 6.42.

*2: = For details, refer to Instruction Manual (E6581329) specified in Section 6.42.
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[16] PID control [2/2

Sensorless vector/vector with sensor (e:Effective, -:Ineffective)

Communi Minimum Vector control
. X . . setting unit | Default |Write during| PM
Title cation Function Adjustment range (PaneliCommuni | setting | running Speed Torque | . ntrol VIf | Reference
No. cation) control control
F363 0363 [Integral (1) gain 0.01~100.0 0.01/0.01 0.10 | Enabled o/e - ° . *1
FItH 0364 | PID deviation upper limit L L~UL Hz 0.1/0.01 *2 Enabled o/e - . ° *1
FJL55 0365 | PID deviation lower limit Li~UL Hz 0.1/0.01 *2 Enabled o/e - . - *1
FIRE 0366 | Differential (D) gain 0.00~2.55 0.01/0.01 0.00 | Enabled o/e - ° . *1
F3d56 7 0367 |Process upper limit Li~ll Hz 0.1/0.01 *2 Enabled o/e - . . *1
FIEH | 0368 [Process lower limit L L~ Hz 0.1/0.01 L. |Enabled| e/e - o . 1
F 355 ] 0369 [PID control waiting time 0~2400 sec. 1/1 0 Enabled o/e - . . *1
F3i0 0370 _|PID output upper limit L L~UL Hz 0.1/0.01 *2 Enabled o/e - . ° *1
F3T1 0371 |PID output lower limit L L~ Hz 0.1/0.01 Ll Enabled o/e - . ° *1
-9 Process increasing rate (speed type - _ .
F3ie 0372 |pp control) 0.1~600.0 0.1/0.1 10.0 |[Enabled o/e . . 1
Process decreasing rate (speed R
= i ~ -
F373 0373 type PID control) 0.1~600.0 0.1/0.1 10.0 |Enabled o/e . . 1
*1: = For details, refer to Instruction Manual (E6581329) specified in Section 6.42. *2: Inverter with a model number ending with -WN1, HN: 60.0 -WP1: 50.0
[17] Speed feedback/positioning control Sensorless vector/vector with sensor (e:Effective, -:Ineffective)
. Minimum : I Vector control
" Comr_nunl . . setting unit | Default [Wite during PM
Title cation Function Adjustment range (PaneliCommuri | settin running Speed Torque control VI Reference
No. cation) 9 control | control
335 0375 _|Number of PG input pulses 12~9999 n 500 Disabled -le -le - - *1
: : 1:Single-phase input
F376 | o03re |Seectionofnumberof PG input |5 iyo phase input 11 2 | Disabled| -/e e ; ; 1
P 3:Two-phase input (Inversion of polarity)
0:Disabled
3T 0377 |PG disconnection detection 1:Enabled (with filter) 17 0 Disabled -le -le - - *1
2:Enabled (Detection of momentary power failure)
F378 | oars gﬁgeb:”’f RPterminalinput | 15_go99 " 500 |Disabled| efe ofe . . *2
F38 | o381 rse:nmgp;e positioning completion | 1_4qq9 " 100 |Enabled| /e - - - “1
*1: = For details, refer to Instruction Manual (E6581319) specified in Section 6.42.
*2: = For details, refer to Instruction Manual (E6581341) specified in Section 6.42.
[18] Motor constant [1/2] Sensorless vector/vector with sensor (e:Effective, -:Ineffective)
. Minimum Vector control
Communi ) ) . .
) . . . setting unit | Default |Write during| PM
Title cation Function Adjustment range (PaneliCommuni | setting | running Speed Torque control ViiConstant| Reference
No. cation) control control
0:No auto-tuning
1:Initialize motor constant (0 after execution)
2:Continue operation continued after auto-tuning (0
Fabn 0400 |Auto-tuning 1 after execution) 17 0 Disabled| e/e o/e - - 6.22
3:Auto-tuning by input terminal signal
4:Motor constant auto calculation (0 after
execution)

~
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[18] Motor constant

=

2/2]

Sensorless vector/vector with sensor (e:Effective, -:Ineffective)

Communi Minimum Vector control
N N ) . setting unit | Default [Write during PM
Title carlltlon Function Adjustment range (PaneliCommuni | setting | running Speed Torque | .onirol VfConsiznt| Reference
0. calion) control control
FYO 0401 | Slip frequency gain 0~150% 11 70 | Enabled o/- - - - 6.22
0:Disabled
Fyoe 0402 |Cooled 1:Self-cooled motor 11 0 Disabled| e/e o/e - - 6.22
2:Forced air-cooled motor
Fygs | osos |Motor ;T;fg) capacity (motor 15 46-500.0kw 0.01/0.01 | *1 |Disabled| o/e ole ] . 6.22
Fugs | 0406 g’l'gttg)r rated current (motor name | g 15000 0.1/0.1 *1  |Disabled| e/e oo ] - 6.22
Fug 1| oa07 ?:'T?;‘l’g rated g‘;‘f;‘{:;‘a' speed  |100~60000min-1 *2 ”n *1 | Disabled| o/e ol ] - 6.22
Fy il 0410 | Motor constant 1 (torque boost) [0.0~30.0% 0.1/0.1 *1 Enabled o/e o/e - - 6.22
Fyit| oan Mj‘;ﬁz;;"”m"‘ 2 (noload 10~90% 117 *1 | Disabled| /e ole ] - 6.22
Fyia | o412 mgﬁ"&;ﬁggam 3 (leak 0~200% 0.1/0.1 *1 | Disabled| /e ole - . 6.22
] 0413 [Motor constant 4 (rated slip) 0.1~25.0% 0.1/0.1 *1 Disabled| e/e o/e - - 6.22
Fy 15 | o415 |ExcHing strengthening 100~130% 171 100 | Disabled| o/e ole . . 6.23
FY 15 0416 | Stall prevention factor 10~250 7 100 | Disabled o/e o/e - - 6.23
*1: Default values vary depending on the capacity. = See the table of K-46.
*2: If the speed of rotation is set at 10,000min™" or more, the error messages {7 and £ ! (if the speed of rotation is set at 10,000min™") are displayed alternately.
[19] Torque control [1/2] Sensorless vector/vector with sensor (e:Effective, -:Ineffective)
. Minimum Vector control
Communi " . . .
y y . . setting unit | Default |Write during| PM
Title ca’iltlon Function Adjustment range (PanellCommuri | setting | running Speed Torque control VffConsiant| Reference
0. cation) control control
1:VI/II (voltage/current input)
2:RR/S4 (potentiometer/voltage input)
3:RX (voltage input)
4:Operation panel input enabled (including
Y20 0420 |Torque command selection LED/LCD option input) 111 3 Enabled - o/e - - *1
5:2-wire RS485 communication input
6:4-wire RS485 communication input
7:Communications option input enabled
8:Optional Al1 (differential current input)
Tension torque bias input A - C ,-. _ _ _
Fyo3 0423 | o\ ection (torque control) 0:Disabled, 1~8 (same as F 42 {J) 11 0 Enabled o/e 6.24.3
Fuly | oaz4 [L0adsharing gaininput 0:Disabled, 1~8 (same as F 42 ) 11 0 |Enabled| - ole R . 6.24.3
*1: = For details, refer to Instruction Manual (E6581331) specified in Section 6.42.
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[19] Torque control [2/2]

Sensorless vector/vector with sensor (e:Effective, -:Ineffective)

Communi Minimum Vector control
y " . . setting unit | Default |Write durin: PM
Title cation Function Adjustment range (Pane\/C%mmuni setting | running 9 Speed Torque control ViiConstant| Reference
No. cation) control control
0:Disabled
Lo 1:VI/I (voltage/current input)
Fy2s5 | oazs |Fomward speed fimitinput 2:RR/S4 (potentiometer/voltage input) 11 0 |Enabled| - oo . . *
3:RX (voltage input)
4:F 425 enabled
FH2E 0426 [Forward speed limit input level |0.0~/} Hz 0.1/0.01 *2 Enabled - o/e - - *q
0:Disabled
s 1:VI/Il (voltage/current input)
Fu2T 0427 ?;;i{%is‘)%d limit input 2:RR/S4 (potentiometer/voltage input) 17 0 Enabled - oo - - *1
3:RX (voltage input)
4:F 425 enabled
FHCOE 0428 |Reverse speed limit input level [0.0~4/{ Hz 0.1/0.01 *2 Enabled - o/ - - 1
0:Disabled
o _ 1:VI/II (voltage/current input)
Fy3b 0430 fgﬁidrggfe(,ﬁgéq:;ecglﬁemer 2:RR/S4 (potentiometer/voltage input) 11 0 Enabled - o/e - - *1
3:RX (voltage input)
4:F 4 3 { enabled
Fy3 (| oa3r |Sheedimit(iorque =0)center ooy pyy 01001 | 00 |Enabled| - ol ; - *1
FHIZ 0432 [ Speed limit (torque = 0) band 0.0~F H Hz 0.1/0.01 0.0 Enabled - o/e - - *1
Prohibition of rotation in any 0:Disabled
FH435 | 0435 |direction other than the specified | y'£ 4 171 0 Enabled - ole - - 1
one (F or R) i
*1: = For details, refer to Instruction Manual (E6581331) specified in Section 6.42. *2: Inverter with a model number ending with  -WN1, HN: 60.0 -WP1: 50.0
[20] Torque limit [1/2 Sensorless vector/vector with sensor (e:Effective, -:Ineffective)
. Minimum Vector control
Communi " . y .
. - . " setting unit | Default |Write during| PM
Title ca’:‘tlon Function Adjustment range (PanelCommuni | setting | running Speed Torque | ool VfConstant| Reference
o. cation) control | control
1:VI/II (voltage/current input)
U Power running torque limit 1 2:RR/S4 (potentiometer/voltage input) _
FHHD 0440 selection 3:RX (voltage input) n 4 Enabled o/e o/e . 6.25. 1
4FHMY
Fyy (| o441 |Powerrunningtorque imith o 049 9%, 250 0:Disabled 0.1/0.01 | 250.0 |Enabled| /e ole . ; 6.25.1
1:VI/Il (voltage/current input)
T Regenerative braking torque 2:RR/S4 (potentiometer/voltage input) _
FHHZ 0442 | selection 3:RX (voltage input) n 4 Enabled o/e o/e . 6.25. 1
4:F44 3

11
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[20] Torque limit [2/2

11

Sensorless vector/vector with sensor (e:Effective, -:Ineffective)

Communi Minimum Vector control
) - . " setting unit | Default |Write during| PM
Title c?\‘t:)on Function Adjustment range (PanellCommuri | setting | running Spe‘edI Tor(iueI control VfConstant| Reference
. cation) contro contro
Fyy3 | o443 |Regeneraliebrakingtoraue o 0-p49 9%, 250 0:Disabled 0.1/0.01 | 250.0 |Enabled| /e ole . . 6.25.1
Fuyy | oa4q |POWerrunning torque imit2 o 049 9%, 250.0:Disabled 0.1/0.01 | 250.0 |Enabled| /e ole . . 6.25.1
Fyys | oa4s |Regeneralivebrakinglorque o 049 9, 250.0:Disabled 0.1/0.01 | 250.0 |Enabled| e/e ole . - | 6.25.1
Fy4E | oa4s |pOWerrunningtorque imit3 14 o549 9%, 250.0:Disabled 0.1/0.01 | 250.0 |Enabled| e/e ofe . - | 6.25.1
Fyy7 | o447 |Regencralivebrakingtoraue 14 549 9%, 250.0:Disabled 0.1/0.01 | 250.0 |Enabled| efe ofe . - | 6.25.1
Fyyg | oa4g |pOwerrunningtorqueimit4 o 049 9%, 250 0:Disabled 0.1/0.01 | 250.0 |Enabled| /e ole . . 6.25.1
Fyyg | oa4g |Regeneralivebrakingloraue o 049 9%, 250.0:Disabled 0.1/0.01 | 250.0 |Enabled| e/e ole . - | 6.25.1
( Acceleration/deceleration 0:In sync with acceleration/deceleration i R R
Fua5 0451 operation after torque limit 1:In sync with min. time 17 0 Disabled o/e . 6.25.2
Fu52 | oas2 |Forernng sill continious 01,0 sec. 0101 | 00 |Enabled| e/ . . o | 6261
= Regenerative braking stall 0:Stall during regenerative braking _
Fu53 0453 prevention mode selection 1:Not stall during regenerative braking " 0 Enabled ole * ° 6.26.2
. Constant output zone torque 0:Constant output limit . R
Fu5H 0454 limit selection 1:Constant torque limit " 0 Disabled ole ole * 6.25.1
[21] Adjustment parameters [1/2] Sensorless vector/vector with sensor (e:Effective, -:Ineffective)
. Minimum Vector control
Communi ’ ; ) )
) - . " setting unit | Default |Write during| PM
Title c?\‘t:)on Function Adjustment range (PaneiCommuni | setting | running (:Sgrifgl ‘(I:'gmgoel control VfConstant| Reference
. cation)
FH58 0458 | Current control proportional gain [0~100 171 0 Disabled| e/e o/e - - *1
FHELD 0460 | Speed loop proportional gain 1~9999 11 12 Enabled o/e - - - *1
Fug (| o4p1 |Seed loopstabiization 1-9999 7 100 |Enabled| ofe . ; ; *
FHEZ 0462 [Moment of inertia of load 1 0~100 1/1 35 Enabled o/e - ° - *1
FHES 0463 | Second speed loop proportional gain | 1~9999 171 12 Enabled o/e - - - *1
Fygd | o4ea |Second sbeed loop stabilization 14.ggqq 171 100 |Enabled| ofe ; . - *
FHES 0465 |Moment of inertia of load 2 0~100 171 35 Enabled o/e - . - *1
FHEER 0466 | Speed PI switching frequency 0.0~F H Hz 11 0.0 Enabled o/e - - - *1
FHI0 0470 [Vl input bias 0~255 1/1 *2 Enabled o/e o/e . . 6. 28
e 0471 VI/Ilinput gain 0~255 1/1 *2 Enabled o/e o/e . . 6. 28
FHa2 0472 RR/S4 input bias 0~255 1/1 *2 Enabled /e /e . . 6. 28
L E] 0473 RR/S4 input gain 0~255 1/1 *2 Enabled o/e o/e . . 6. 28
FHOM 0474 RXinput bias 0~255 1/1 *2 Enabled o/e o/e . . 6. 28

*1: = For details, refer to Instruction Manual (E6581333) specified in Section 6.42.

*2: = Settings vary from unit to unit. Even if £ 4 F is set to 3, no change is made to these values.
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[21] Adjustment parameters [2/2]

Sensorless vector/vector with s

ensor (e:Effective, -:Ineffective)

Communi Minimum Vector control
y " . . setting unit | Default |Write during PM
Title ce’:‘llon Function Adjustment range (PaneliCommuni | setting | running Speed Torque | ontrol VffConsiant| Reference
0. cation) control control
F435 0475 [RX input gain 0~255 11 *1 Enabled o/e o/e . . 6. 28
FHI5 0476 | Optional Al1 input bias 0~255 11 *1 Enabled o/e o/e . . 6.28
FHIT 0477 | Optional Al1 input gain 0~255 11 *1 Enabled o/e o/e . . 6.28
FHIE 0478 | Optional AI2 input bias 0~255 171 *1 Enabled o/e o/e . . 6. 28
FHI5 0479 | Optional Al2 input gain 0~255 11 *1 Enabled o/e o/e . . 6.28
Fygg | o498 mu’gg‘:cre%"”swm Tdaxis  1o.100% 0.1/01 | 100 |Disabled| - ] . ; 6. 29
PM motor constant 2 (q axis .
[ ~ - - -
F45858 0499 inductance) 0~100% 0.1/0.1 10.0 Disabled . 6. 29
*1: = Settings vary from unit to unit. Even if £ 4 F is set to 3, no change is made to these values.
[22] Acceleration/deceleration 2 [1/2] Sensorless vector/vector with sensor (e:Effective, -:Ineffective)
. Minimum Vector control
Communi " . . .
) - . " setting unit | Default |Write during| PM
Title c;’a:‘tlon Function Adjustment range (PaneliCommuni | setting | running Speed Torque control VfiConstant| Reference
0. cation) control control
FLOn 0500 [Acceleration time 2 0.1~6000 sec. 0.1/0.1 *2 *] Enabled o/e - . . 6. 30. 1
F5ll 0501 Deceleration time 2 0.1~6000 sec. 0.1/0.1 *2 *1 Enabled o/e - ° . 6. 30. 1
F507 | 0502 :‘;ftz'rf]'a“""/dece'era“on 1 0:Straight, 1:S-pattern 1, 2:S-pattern 2 111 0 |Enabled| o/e - . . 6.30. 1
F503 | o0s03 ’;:ﬁg'rﬁra""“/dece'e'a""” 2 0:Straight, 1:S-pattern 1, 2:S-pattern 2 171 0 |Enabled| e/e - . R 6.30.1
1:Acceleration/deceleration 1
T Panel acceleration/deceleration |2:Acceleration/deceleration 2
F5oH 0504 selection 3:Acceleration/deceleration 3 " Enabled ole i * ° 6.30.1
4:Acceleration/deceleration 4
F505 | 0505 Qxﬁiﬁ;eg'ggg’j::é?ﬁ‘“on 0.0~F H Hz 0.10.01 | 00 |Enabled| efe ; . o | 6.30.1
F505 | 0506 ﬁrﬁfte;%ﬁ‘;g’; S-pattem lower | 5509 1" 10 |Enabled| o/e ] . o | 6.30.1
T 0507 ﬁ;ﬁeﬁﬁﬁmi{)anem upper 0~50% 11 10 Enabled o/e - . . 6.30.1
F508 | osos |peceirEion Spatemioner  Jo-sov, 111 10 |Enabled| o/e . . o | 6.30.1
F509 | 0509 Erﬁﬁe;fijrﬁgﬁ;‘ > -pattem upper 5500, " 10 |Enabled| efe ; . o | 6.30.1
F5 0 0510 | Acceleration time 3 0.1~6000 sec. 0.1/0.1 *2 *1 Enabled o/e - . . 6.30. 1
F5 it 0511 Deceleration time 3 0.1~6000 sec. 0.1/0.1*2 *1 Enabled o/e - . 0 6.30. 1
F5i2 | o512 ggﬁ:ﬁra""”/ deceleration 3 | giraight, 1:S-pattern 1, 2:S-pattern 2 n 0 |Enabled| ere . . . 6.30. 1
F5:3 | o513 Qjﬁiﬁ;‘g'g’;’é’fgﬂ‘;@""” 0.0~F H Hz 01001 | 00 |Enabled| e/ ; . o | 6.30.1

*1: Default values vary depending on the capacity. = See the table of K-46.

*2: Changing the parameter & 4 P enables to set to 0.01 sec. (adjustment range: 0.01~600.0 sec.).
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[22] Acceleration/deceleration 2 [2/2]

Sensorless vector/vector with sensor (e:Effective, -:Ineffective)

Communi Minimum Vector control
" " : . setting unit | Default |Write during| PM
Title c?\‘t:)on Function Adjustment range (PanelCommui | setting | running (:Sgrifgl ‘(I:'gmgoel control VfiConstant| Reference
3 cation)
F5 4 0514 [Acceleration time 4 0.1~6000 sec. 0.1/0.1*2 *1 Enabled o/e - . . 6.30.1
F5 5 0515 [Deceleration time 4 0.1~6000 sec. 0.1/0.1*2 *1 Enabled o/e - . . 6.30. 1
F5 16 | oste |fegeeration/deceleraton & Jo:guaigh, 1:5-pattern 1, 2:S-pattern 2 17 0 |Enabled| /e . . o | 6301
B Acceleration/deceleration _ _
F5 i1 0517 switching frequency 3 0.0~F H Hz 0.1/0.01 0.0 Enabled o/e . . 6.30.1
*1: Default values vary depending on the capacity. = See the table of K-46.
*2: Changing the parameter & 4 P enables to set to 0.01 sec. (adjustment range: 0.01~600.0 sec.).
[23] Pattern operation [1/3] Sensorless vector/vector with sensor (e:Effective, -:Ineffective)
Communi Minimum Vector control
] : N : setting unit | Default |Write during| PM
Title c?\‘tlon Function Adjustment range (Panel/Communi | setting | running Speed Torque control ViGansan] Reference
o. cation) control control
0:Disabled
FE20 0520 |Pattern operation selection 1:Enabled (setting in units of seconds) 11 0 Disabled| e/e - . . 6.31
2:Enabled (setting in units of minutes)
0:Pattern operation reset when system stops
N operation . _
FE52 ! 0521 |Pattern operation mode 1:Pattern operation continued even after system 171 0 Disabled o/e . . 6.31
stops operation
F577 | o522 g‘r‘gz“;‘jr of repetitions of pattem |4 554 255:5uccessive 111 1 |Disabled| e/e - . . 6.31
F523 0523 [ Pattern group 1 selection 1 0:Skip, 1~15 11 0 Disabled| e/e - . . 6.31
F50H 0524 [Pattern group 1 selection 2 0:Skip, 1~15 11 0 Disabled o/e - . . 6.31
FE5Z5 0525 _[Pattern group 1 selection 3 0:Skip, 1~15 11 0 Disabled| e/e - . . 6.31
F5CE 0526 | Pattern group 1 selection 4 0:Skip, 1~15 11 0 Disabled| e/e - . . 6.31
F52 7 0527 [ Pattern group 1 selection 5 0:Skip, 1~15 1/1 0 Disabled| e/e - . . 6.31
F5C2H 0528 [Pattern group 1 selection 6 0:Skip, 1~15 1/1 0 Disabled o/e - . ° 6. 31
F525 0529 [Pattern group 1 selection 7 0:Skip, 1~15 1/1 0 Disabled| e/e - . . 6.31
F530 0530 [Pattern group 1 selection 8 0:Skip, 1~15 11 0 Disabled| e/e - . . 6.31
F53¢| 0531 g‘;’;‘g? of repetiions of pattem | 4_p54 255:Successive 171 1 |Disabled| o/e - . . 6.31
F537 0532 [ Pattern group 2 selection 1 0:Skip, 1~15 11 0 Disabled| e/e - . ) 6.31
F533 0533 [Pattern group 2 selection 2 0:Skip, 1~15 1/1 0 Disabled o/e - ° ° 6. 31
F53Y 0534 [Pattern group 2 selection 3 0:Skip, 1~15 1/1 0 Disabled o/e - ° . 6. 31
F535 0535 [ Pattern group 2 selection 4 0:Skip, 1~15 11 0 Disabled| e/e - . . 6.31
F5356 0536 [Pattern group 2 selection 5 0:Skip, 1~15 11 0 Disabled| e/e - . . 6.31
F537 0537 _[Pattern group 2 selection 6 0:Skip, 1~15 11 0 Disabled| e/e - . . 6.31
F538 0538 [ Pattern group 2 selection 7 0:Skip, 1~15 11 0 Disabled| e/e - . ) 6.31
F5358 0539 [Pattern group 2 selection 8 0:Skip, 1~15 1/1 0 Disabled o/e - ° ° 6. 31
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[23] Pattern operation [2/3]

Sensorless vector/vector with sensor (e:Effective, -:Ineffective)

Communi Minimum Vector control
y " . . setting unit | Default |Write durin: PM
Title ce’:‘llon Function Adjustment range (Pane\/C%mmuni setting | running 9 Speed Torque control ViiConstant| Reference
0. cation) control control
0.1~6000 (The unit depends on the setting of
FaHO 0540 |Speed 1 operation time F520) 0.1/0.1 5.0 |Enabled oo - . . 6.31
6000:Infinite (depends on the stop trigger entered)
FEY | 0541 [ Speed 2 operation time Ditto 0.1/0.1 5.0 [Enabled o/ - . . 6.31
Fo4Z 0542 [Speed 3 operation time Ditto 0.1/0.1 5.0 Enabled o/e - ° . 6. 31
F543 0543 [ Speed 4 operation time Ditto 0.1/0.1 5.0 Enabled o/e - . . 6.31
FEMHY 0544  [Speed 5 operation time Ditto 0.1/0.1 5.0 Enabled o/e - . . 6. 31
F5HS 0545 | Speed 6 operation time Ditto 0.1/0.1 5.0 [Enabled o/e - . . 6.31
FEMYE 0546 | Speed 7 operation time Ditto 0.1/0.1 5.0 [Enabled o/ - . ) 6.31
FoY T 0547 | Speed 8 operation time Ditto 0.1/0.1 5.0 [Enabled o/ - . . 6.31
FS5HE 0548 [Speed 9 operation time Ditto 0.1/0.1 5.0 Enabled o/e - ° . 6. 31
F54Y 0549 [Speed 10 operation time Ditto 0.1/0.1 5.0 Enabled o/e - . . 6.31
F5E0 0550 [ Speed 11 operation time Ditto 0.1/0.1 5.0 [Enabled o/ - . . 6.31
FE5 { 0551 Speed 12 operation time Ditto 0.1/0.1 5.0 Enabled o/e - 0 0 6.31
FE557 0552 | Speed 13 operation time Ditto 0.1/0.1 5.0 [Enabled o/ - . ) 6.31
F554 0553 | Speed 14 operation time Ditto 0.1/0.1 5.0 [Enabled o/ - . . 6.31
F55Y 0554 [Speed 15 operation time Ditto 0.1/0.1 5.0 Enabled o/e - ° . 6. 31
m Preset speed operation mode 0:Preset speed operation with no mode .
F5&0 0560 selection 1:Preset speed operation with mode A 0 Disabled ole 3 * ° 5.12
0:Forward run
+1:Reverse run
+2:Acceleration/deceleration switching signal 1
Preset speed operation +4:Acceleration/deceleration switching signal 2 . _
F561 0561 frequency 1 operation mode +8:V/f switching signal 1 " 0 Disabled ole ° ° 5.12
+16:V/f switching signal 2
+32:Torque limit switching signal 1
+64:Torque limit switching signal 2
- Preset speed operation R . R
FE5C 0562 frequency 2 operation mode Ditto 17 0 Disabled o/e . . 5.12
Preset speed operation . .
[ -
FSE3 0563 frequency 3 operation mode Ditto 17 0 Disabled| e/e . . 5.12
Preset speed operation . K
FREM 0564 frequency 4 operation mode Ditto 17 0 Disabled| e/e - . . 5.12
Preset speed operation R .
FRES 0565 frequency 5 operation mode Ditto n 0 Disabled o/e - . . 5.12
Preset speed operation R .
FLSEG 0566 frequency 6 operation mode Ditto 17 0 Disabled o/e - . . 5.12
Preset speed operation : .
[ T -
FSET 0567 frequency 7 operation mode Ditto 17 0 Disabled o/e . . 5.12
Preset speed operation . K
FSER 0568 frequency 8 operation mode Ditto 11 0 Disabled o/e - . . 5.12
Preset speed operation . .
FRES 0569 frequency 9 operation mode Ditto n 0 Disabled o/e - . . 5.12

~
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[23] Pattern operation [3/3]

Sensorless vector/vector with sensor (e:Effective, -:Ineffective)

Communi Minimum Vector control
" " : . setting unit | Default |Write during| PM
Title c?\‘tlon Function Adjustment range (PanellCommuri | setting | running Speed Torque | .onirol VfConsiznt| Reference
0. cation) control control
F570 | o570 ﬁ’gf:;;ﬁ;end operation frequency | pito " 0 |Disabled| e/e - . . 5.12
FS71i| os7 f{ejségt’;idnfgj?“°” frequency | pygtg " 0 |Disabled| e/e - . . 5.12
F572 | o572 f;e(fs;fa”tﬁ;drﬁgg?"’” frequency | g " 0 |Disabled| /e ; . . 5.12
F573 | o573 fge:;;;ﬁ;idrﬁggf“"” frequency | pittg " 0 |Disabled| /e ; . . 5.12
F574 | o574 ?;e:‘f;;"tﬁfnd operation frequency | pio " 0 |Disabled| /e ; . . 5.12
F575 | 0575 fge‘f:;f;ﬁ;drﬁggf“°” frequency | pygtg " 0 |Disabled| e/e - . . 5.12
[24] Protection functions [1/3] Sensorless vector/vector with sensor (e:Effective, -:Ineffective)
Communi Minimum Vector control
y . . . setting unit | Default |Write during| PM
Title c;’a:‘tlon Function Adjustment range (PaneliCommuni | setting | running Speed Torque control ViiConstant| Reference
o. cation) control control
FED ! 0601 [ Stall prevention level 0~164%, 165:Deactivated 11 150 [ Enabled o/e - . . 6.33.1
Inverter trip record retention 0:Clear when power is turned off
na
F&ie 0602 selection 1:Retain even after power is turned off " 0 Enabled ole ole ° °* 6.33.2
0:Coast stop
1:Deceleration sto i
FEOZF 0603 |Emergency stop 2'Emergency DC t?raking 11 0 Disabled| e/e ole . . 6.33.3
3:Deceleration stop (deceleration 4)
FG04 | oso4 |Emergency DC braking control g .90 o sec. 0.1/0.1 1.0 |Enabled| /e ole . e | 6.33.3
0:Deselect
1:At starting (only one time after power is turned
. . on)
FEO5 | 0605 gggpg“sggacf;:f”“re detection 5. At starting (each time power is turned on) 11 0 |Disabled| /e ole . . 6.33.4
3:During operation
4:At starting + during operation
5:Output cut-off detection enabled
FEOG 0606 [ OL reduction starting frequency [0.0~60.0Hz 0.1/0.01 6.0 [Enabled o/e o/e . . 5.14
FROT 0607 [ Motor 150%-overload time limit | 10~2400 sec. n 300 Enabled o/e o/e 0 0 5.14
FE08 | osog [InPutphase failure detection | O:Disabled " 1 |pisabled| o/e ole . o | 6.33.7
FE09 | osog [Lowcurrentdetection hysteresis |4 _pqy, 11 10 |Enabled| ofe ole . . 6.33.8
FE IO 0610 |Low current trip selection ?E.T.‘ﬁpmp 1M 0 Enabled o/e o/e . .
FE 1 0611 Low current detection current 0~100% n 0 Enabled o/e o/e . . 6.33.8
FE I 0612 [Low current detection time 0~255 sec. 171 0 Enabled o/e o/e . . 6.33.8
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[24] Protection functions [2/3]

Sensorless vector/vector with sensor (e:Effective, -:Ineffective)

Communi Minimum Vector control
y " . . setting unit | Default |Write durin: PM
Title ce’:‘llon Function Adjustment range (Pane\/C%mmuni setting | running 9 Speed Torque | ontrol VffConsiant| Reference
0. cation) control control
0:Each time (standard pulse)
1:Only one time after power is turned on
. - 2:Each time (short pulse)
FG i3 0613 g:tleezgttilgr? gtf :gtl)'tritncwcun 3.0nly one time after power is turn on (short pulse) 17 0 Disabled o/e o/e . . 6.33.9
9 4:Each time (Extremely shot-time pulse)
5.0nly one time after power is turn on (Extremely
shot-time pulse)
FE IS 0615 |Overtorque trip selection ?f.’l\.‘rci’pmp 17 0 Enabled oo oo . . 6.33.10
F5 !5 | o616 doa’r‘i*;‘g"g‘o“ﬁe‘:ﬁfrﬁiﬁ’g‘ level 0~250% 1/0.01 150 |Enabled| e/e ole . e | 6.33.10
FE i1 | o617 dogﬁ:;:gnggftfifgggmg 0~250% 1/0.01 150 |Enabled| /e ole . o | 6.33.10
FE I 0618 [Overtorque detection time 0.00~10.00 sec. 0.01/0.01 0.50 |Enabled o/e o/e ° . 6.33. 10
-] 0619  [Overtorque detection hysteresis |0~100% 1/0.01 10 Enabled o/e o/e ° . 6.33. 10
FEZD 0620 | Cooling fan control selection ?iﬁn\t;ys ON n 0 Enabled o/e o/e . . 6.33. 11
FE2 ¢ | o621 g;{?n“g'a""e operation time alarm | o 1_gq9 g (x100h) 01/01 | 610.0 |Enabled| e/e ole . e | 6.33.12
FEZC 0622 [ Abnormal speed detection time [0.01~100.0 sec. 0.01/0.01 0.01 [ Enabled D o/ - - 6.33.13
F573 | 0623 Sg:;f%‘z‘i%de‘ec“on frequency |4 o:pisabled, 0.1~30.0Hz 0.1/0.01 0.0 |Enabled| /e oo - - 6.33.13
FG24 | o624 |Overspeed detection frequency | o.pisabied, 0.1~30.0Hz 01001 | 00 |Enabled| -fo ofe ; - | 63313
FECS 0625 _[Undervoltage detection level 50~79%, 80: (auto mode) 1N 80 |Disabled| e/e o/e . . 6.33.15
FECE 0626 | Overvoltage limit operation level | 100~150% 1N 134 |Disabled| e/e - . . 6.14.2
FE27| 0627 |Undervoltage trip selection 9:Disabled 11 0 |Disabled| /e olo . e | 6.33.15
F628 | os |\ ndervoliage (trip alarm) 0.01~10.00 sec. 0.01/0.01 | 0.03 |Disabled| ofe ole . o | 63315
FG629 | oe29 [Regencrallve powerridethrough 55109, " 75 |Disabled| /e ofe . o | 6.33.16
FEID 0630 [Braking answer waiting time 0.0:Disabled, 0.1~10.0 sec. 0.1/0.1 0.0 Enabled o/e - - - 6.33. 17
. 0:Standard (150%-60 sec.) K
FE3! 0631 | Temperature detection 1:Estimation of temperature 11 0 Disabled - - - - 5.14
VI/Il analog input wire breakage |0:None
FE33 | 0883 g0 Greod ok 100% 1" 0 |Enabled| o/e ole . o | 6.33.18
T-10~+10°C
Annual average ambient %:;1::%%08
FEIM 0634 |temperature (calculation for part 4:+31~+40°C 11 3 Enabled o/e o/e . . 6.33.19
replacement alarms) 5-4+41~+50°C
6:+51~+60°C
F535 | oeas |Rushcurrent suppressionrelay | o5 5 gec 0.1/0.1 00 |Disabled| o/e ol . o | 63320

activation time
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[24] Protection functions [3/3]

Sensorless vector/vector with sensor (e:Effective, -:Ineffective)

Communi Minimum Vector control
) - . " setting unit | Default |Write during PM
Title cation Function Adjustment range (PanellCommuri | setting | running Speed Torque | .onirol VfConsiznt| Reference
No. cation) control control
FE37 | 0637 |PTC1 thermal selection 0:Deselect " 0 |Disabled| e/e ole . . *
1:Select
F538 | 0638 |PTC2 thermal selection 0:Deselect " 0 |Disabled| e/e ole . . *
1:Select
F539 | 0639 ﬁg’ﬁmggﬁﬁg‘g&ﬁirﬁxgk’a‘j time| § 1-600.0 sec. 0.1/0.1 50 |Disabled| /e ole . . 5.19
FEH0 | 0640 f;g?ﬁ;ﬁ;‘mi‘jg)"’" currentlevel | 414150 1" 100 |Disabled| - - . - 6.29
FE4 (| o641 ﬁg&r"s‘;t detection time (for PM 10.0:%ot detect 0.1/0.1 00 |Disabled| - - . . 6.29
0:Default (no waiting time for frequencies of 10Hz
Brake-equipped motor restart and less) .
FGH3 0643 condition selection 1:Conditional (no waiting time for frequencies of " 0 Disabled ole ole ° ® 6.33.23
20Hz and less)
0:Control power supply not backed up
1:Control power supply backed up (alarm in the
FG47 | oear |Control power supply backup event of a failure) 1" 0 |Disabled| e/e ole . o | 6.33.24
P 9 2:Control power supply backed up (tripping in the
event of a failure)
*1: = For details, refer to Instruction Manual (E6581339) specified in Section 6.42.
[25] Override Sensorless vector/vector with sensor (e:Effective, -:Ineffective)
. Minimum Vector control
Communi ’ ! ) )
) - . ’ setting unit | Default |Write during PM
Title cation Function Adjustment range (PaneliCommuri | setting | running Speed Torque | .onirol VfConstant| Reference
No. cation) control control
0:Disabled
1:VI/Il (voltage/current input)
2:RR/S4 (potentiometer/voltage input)
3:RX (voltage input)
4:Operation panel input enabled (including
LED/LCD option input)
5:2-wire RS485 input enabled
FEED 0660 |Override addition input selection | 6:4-wire RS485 input enabled 11 0 Enabled o/e - . . 6.34
7:Communications option input enabled
8:Optional Al1 (differential current input)
9:Optional Al2 (voltage/current input)
10:UP/DOWN frequency
11:Optional RP pulse input
12:Optional high-speed pulse input
13:Optional binary/BCD input
P Override multiplication input 0:Disabled, 1:VI/Il, 2:RR/S4, 3:RX, 4:F 175, _
FER I 0661 selection 5:Optional Al1 17 0 Enabled o/e . . 6.34
Logic output/pulse output 0:Logic output K
FEES 0669 | election (OUT1) 1:Pulse output n Disabled o/e o/e . . 6.35. 1
RI5L 0670 |[AM terminal meter selection 0~64 *1 171 Enabled o/ o/ ° . 5.16

This parameter moves to a fundamental parameter.
*1: = For the adjustment range, see the table on page K-39.
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[26] Meter output

Sensorless vector/vector with sensor (e:Effective, -:Ineffective)

Communi Minimum Vector control
. N . . setting unit Default |Write during PM
Title c?\ltlon Function Adjustment range (PaneliCommuri | setting running Speed Torque control VffConstant| Reference
o cation) control control
Al 0671 [AM terminal meter adjustment |- 171 - Enabled o/e o/e o . 5.16
FEZ 0672 _|MON1 terminal meter selection |[0~64 *1 1/1 4 Enabled o/ o/ . ° *2
- MON1 terminal meter .
FET3 0673 adjustment - 17 - Enabled o/e o/e . . 2
FEH 1M 0674 MON?2 terminal meter selection [0~64 *1 1/1 5 Enabled o/e o/e ° . *2
MON2 terminal meter
g b - - *e
FETS 0675 adjustment 11 Enabled | e/e o/e . . 2
FEIE 0676 | Pulse output function selection |0~49 *1 11 0 Enabled o/e o/e . . 6.35.1
FET7 0677 | Selection of number of pulses _ [1.00~43.20kHz 0.01/0.01 3.84 | Enabled o/e o/e . . 6.35.1
L] 0678 [Constant at the time of filtering [4msec, 8msec~100msec 11 64 Enabled o/e o/e . . 5.16
FM voltage/current output 0:Voltage 0~10V output .
FRE ! 0681 switching 1:Current 0~20mA output 7 0 Disabled o/e o/e . . 6.35.3
FM output gradient 0:Negative gradient (descending)
[
F&&¢2 0682 characteristic 1:Positive gradient (ascending) n ! Enabled ole ole * ° 6.35.3
FEES 0683 | FM bias adjustment -10.0~100.0% 0.1/0.1 0.0 Enabled o/e o/e ° . 6.35.3
0:No filter
§ 1:Filter approx. 10ms
FERM 0684 |FM output filter 2:Filter approx. 15ms 17 0 Enabled o/e o/e . . 5.16
3:Filter approx. 30ms
4:Filter approx. 60ms
AM output gradient 0:Negative inclination (downward slope)
[
F&as 0685 characteristic 1:Positive inclination (upward slope) " 1 Enabled ole ole ° * 6.35.3
FEEEG 0686 |AM bias adjustment -10.0~100.0% 0.1/0.1 0.0 Enabled o/e o/e ° . 6.35.3
0:Voltage -10~10V output
F588 | oess |MONI voltagelcurrent output - 1:vigitage 0~10V output 11 1 |Disabled| e/e oo . . *
9 2:Current 0~20mA output
MONT1 output gradient 0:Negative inclination (downward slope) .
[
F&83 0689 characteristic 1:Positive inclination (upward slope) n ! Enabled ole ole * ° 2
FESL 0690 |MONT1 bias adjustment -10.0~100.0% 0.1/0.1 0.0 Enabled o/e o/e . ° *2
0:Voltage -10~10V output
FG9 ¢ | oegr |MON2 voltagelourrent output | 1:ygitage 0~10V output 17 1 |Disabled| e/e ole . . *2
9 2:Current 0~20mA output
- MON2 output gradient 0:Negative inclination (downward slope) *
F65¢2 0692 characteristic 1:Positive inclination (upward slope) " ! Enabled ole ole * ° 2
FES3 0693 | MON2 bias adjustment -10.0~100.0% 0.1/0.1 0.0 Enabled o/e o/e . . *2

This parameter moves to a fundamental parameter.
*1: = For the adjustment range, see the table on page K-39.
*2: = For details, refer to Instruction Manual (E6581341) specified in Section 6.42.
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[27] Operation panel parameters [1/3]

Sensorless vector/vector with sensor (e:Effective, -:Ineffective)

Communi Minimum Vector control
) ; . ) setting unit Default |Write during PM
Title c?\ltlon Function Adjustment range (PaneliCommuni | setting | running Speed Torque | .onirol VfConsiznt| Reference
0. calion) control control
Parameter write protect 0:Permit
Cann
Fa00 0700 selection 1-Prohibit 17 0 Enabled o/e o/e . . 6.36. 1
J5FU 0701 Current/voltage unit selection 0:%, 1:A (ampere)/V (volt) 171 0 Enabled o/e o/e . . 5.15
- Frequency free unit display . -
Faoc 0702 magnification 0.00:0FF, 0.01~200.0 0.01/0.01 0.00 | Enabled o/e o/e . . 6.36.2
-“r Frequency free unit conversion |0:All frequencies display free unit conversion
E 0703 selection 1:PID frequencies free unit conversion " 0 Enabled ole ole * ° 6.36.2
Free unit display gradient 0:Negative inclination (downward slope)
can
FGs 0705 | characteristic 1:Positive inclination (upward slope) n Enabled ole ole * ° 6.36.2
FIi0E 0706 |Free unit display bias 0.00~F H Hz 0.01/0.01 0.00 | Enabled o/e o/e . . 6.36.2
Fao 0707 | Changing step selection 1 0.00:Disabled, 0.01~F H Hz 0.01/0.01 0.00 | Enabled o/e o/e . . 6.36.3
FI0E 0708 [Changing step selection 2 0:Disabled, 1~255 11 0 Enabled o/e o/e . . 6.36.3
E] 0709 | Standard monitor hold function [0:Real time, 1:Peak hold, 2:Minimum hold 1/1 0 Enabled o/e o/e ° . 8.3
Standard monitor display N
I B |~
il 0710 selection 0~70 *1 7 0 Enabled o/e o/e . . 8.3
F7ii| orn  |Statusmonitord display Ditto 1" 1 |Enabled| ose ole . . 8.3
- Status monitor 2 display .
F1i2 0712 selection Ditto 11 2 Enabled o/e o/e ) . 8.3
F7:3 | orz |Stalus monitor3 display Ditto 1”n 3 |Enabled| /e ofe . . 8.3
Status monitor 4 display !
£
FaiH 0714 selection Ditto 17 4 Enabled o/e o/e . . 8.3
F7i5 | ors |Status monitor5display Ditto 1" 8 |Enabled| e/e ole . . 8.3
F1i6 | ore |Stalus monitor display Ditto 117 16 |Enabled| e/e ofe . . 8.3
F717| ory |Stalus monitor7display Ditto 1”n 15 |Enabled| e/e ofe . . 8.3
Status monitor 8 display !
£
Fiig 0718 | lection Ditto 171 14 Enabled oo oo . . 8.3
Operation command clear .
- © . 0:Clear operation command
FI1i8 0719  |selection when standby terminal 1:Retain operation command 7 1 Enabled o/e o/e . . 6.36.5
(ST) is OFF
- Operation panel stop pattern 0:Deceleration stop
Fagt 0721 selection 1:Coast stop 17 0 Enabled o/e o/e . . 6.36.6
- Operation panel torque _ _ _ _
Fics 0725 | mmand -250~250% 1/0.01 0 Enabled o/e 6.36.7
£727 | orzr | Jperation paneltension torue | 505500 110.01 0 |Enabled| - ofe ; - | 6368
F128 | o728 gogiﬁram” panel load sharing | o_509, 1/0.01 100 |Enabled| - ole - - 6.36.8
- Operation panel override 100~ _
Faiz2g 0729 multiplication gain 100~100% 1/0.01 0 Enabled o/e . . 6.34
“am Operation panel frequency 0:Permit
F13d 0730 setting prohibition selection 1:Prohibit " 0 Enabled ole ole * ° 6.36.1

This parameter moves to a fundamental parameter.

*1: = For the adjustment range, see the table on page K-39.
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[27] Operation panel parameters [2/3]

Sensorless vector/vector with sensor (e:Effective, -:Ineffective)

Communi Minimum Default Wit d Vector control -
y N . . setting unit efault |Write durin,
Title c?\ltlon Function Adjustment range (PaneI/C%mmuni setting | running 9 Speed Torque | ontrol VffConsiant| Reference
0. caion) control control
Operation panel emergency stop | 0:Permit
g}
Fi3H 0734 operation prohibition selection [ 1:Prohibit " 0 Enabled ole ole ° * 6.36.1
-3 Operation panel reset operation |0:Permit
F13s 0735 prohibition selection 1-Prohibit 17 0 Enabled o/e o/e . . 6.36. 1
Prohibition of change of 0:Permit
FI36 0736 |LA0HIF NG during 1-Prohibit 17 1 Enabled o/e o/e . . 6.36. 1
operation i
JER . - 0:Permit
Fa3q 0737 | All key operation prohibition 1-Prohibit mnm 0 Enabled o/e o/e . . 6.36. 1
Lk 0740 [Trace selection 0:Deselect, 1:At tripping, 2:At triggering 11 1 Enabled o/e o/e . . 6.37
FaYl 0741 Trace cycle 0:4ms, 1:20ms, 2:100ms, 3:1s, 4:10s 11 2 Enabled o/e o/e ° ° 6. 37
F 42 0742 |Trace data 1 0~49 11 0 Enabled o/e o/e ° . 6. 37
EE] 0743 |Trace data 2 0~49 1/1 1 Enabled o/e o/e ° . 6. 37
REE] 0744 |Trace data 3 0~49 11 2 Enabled o/e o/e . . 6.37
F 45 0745 [Trace data 4 0~49 11 3 Enabled o/e o/e . . 6.37
Integral output power retention [0:Disabled
g}
FaqE 0748 selection 1-Enabled 17 1 Enabled o/e o/e . . 6.38
0:1=1kWh
. 1: 0.1=1kWh
F749 | or4g |\Megraloutputpowerdisplay | g g1=1kwh 1" 2 |Enabled| o/e ofe . . 6.38
3:0.001=1kWh
4:0.0001=1kWh
0:Quick mode/standard setting mode switching
function
1:Shortcut key:Pressing for 2 sec. to record the
) . parameter, pressing normally to jump .
Fas0 0750 |EASY key function selection to recorded parameter (first jump to 11 0 Disabled o/e o/e . . 5.22
the 1st history)
2:Operation panel/remote key:Operation panel by
ON
3:Monitor peak minimum hold trigger
Fag 0751  |Quick registration parameter 1 [0~999 *1 11 (A4L(J)4) Enabled o/e o/e . . 5.22
FIi52 0752 | Quick registration parameter 2 |0~999 *1 11 (L?) Enabled o/e o/e . . 5.22
Fi53 0753 | Quick registration parameter 3  [0~999 *1 11 (g:_') Enabled o/e o/e . . 5.22
Fas4 0754  |Quick registration parameter 4  [0~999 *1 11 (AgC) Enabled o/e o/e . . 5.22
FI55 0755  |Quick registration parameter 5 [0~999 *1 11 (d‘IE%) Enabled o/e o/e . . 5.22
F755 | 0756 |Quick registration parameter 6 |0~999 *1 17 (?3?) Enabled | e/e ole . . 5.22

*1: The communication number of the parameter is used for this setting.
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[27] Operation panel parameters [3/3]

Sensorless vector/vector with sensor (e:Effective, -:Ineffective)

Communi soting unit | Default Wt curngl e PM
Title cation Function Adjustment range (Pane\lc%mmuni setting | running 9 Speed Torque | .onirol VfConsiznt| Reference
No. : control control
cation)

Fa57 0757  |Quick registration parameter 7 |0~999 *1 17 (F?VI) Enabled o/e o/e . . 5.22
Fi58 0758 [Quick registration parameter 8 |0~999 *1 17 999 [Enabled o/e o/e . . 5.22
FI55 0759 [ Quick registration parameter 9 [0~999 *1 171 999 [Enabled o/ o/ . ) 5.22
FIED 0760 _ [Quick registration parameter 10 |0~999 *1 171 999 [ Enabled o/e o/e ° ° 5.22
F b ! 0761 [Quick registration parameter 11 |0~999 *1 17 999 | Enabled o/e o/e . . 5.22
Fibc 0762 [Quick registration parameter 12 [0~999 *1 11 999 [ Enabled o/e o/e ° ° 5.22
L 0763 [Quick registration parameter 13 |0~999 *1 17 999 [Enabled o/e o/e . . 5.22
F G4 0764 [Quick registration parameter 14 |0~999 *1 17 999 [Enabled o/e o/e . . 5.22
FIE5S 0765 | Quick registration parameter 15 [0~999 *1 171 999 [Enabled o/ o/ . ) 5.22
FI1EhR 0766 [Quick registration parameter 16 _|0~999 *1 171 999 [ Enabled o/e o/e ° ° 5.22
F b1 0767 [Quick registration parameter 17 |0~999 *1 17 999 [ Enabled o/e o/e . . 5.22
FiG8 0768 [Quick registration parameter 18 [0~999 *1 11 999 [ Enabled o/e o/e ° ° 5.22
L E 0769 _ [Quick registration parameter 19 |0~999 *1 17 999 [Enabled o/e o/e . . 5.22
Faid 0770 _ [Quick registration parameter 20 |0~999 *1 17 999 [Enabled o/e o/e . . 5.22
Fial 0771 [Quick registration parameter 21 |0~999 *1 11 999 [Enabled o/e o/e . . 5.22
i uick registration parameter ~ nable o/e o/e . ° )

FaiZ 0772 |Quick i i 22 10~999 *1 11 999 Enabled / / 5.22
Fiid 0773 [Quick registration parameter 23 |0~999 *1 17 999 [ Enabled o/e o/e . . 5.22
FaoMd 0774 [Quick registration parameter 24 [0~999 *1 11 999 [ Enabled o/e o/e ° ° 5.22
FI1i5 0775 [Quick registration parameter 25 |0~999 *1 17 999 [Enabled o/e o/e . . 5.22
FI1lE 0776 _ [Quick registration parameter 26 _|0~999 *1 17 999 [Enabled o/e o/e . . 5.22
Fia7 0777 [Quick registration parameter 27 |0~999 *1 11 999 [Enabled o/e o/e . . 5.22
F 18 0778 _[Quick registration parameter 28 |0~999 *1 171 999 [ Enabled o/e o/e ° ° 5.22
R 0779 _ [Quick registration parameter 29 |0~999 *1 17 999 [ Enabled o/e o/e . . 5.22
FIED 0780 _ [Quick registration parameter 30 [0~999 *1 11 999 [ Enabled o/e o/e . . 5.22
FiE 0781 [Quick registration parameter 31 |0~999 *1 17 999 [Enabled o/e o/e . . 5.22
FIB7 0782 |Quick registration parameter 32 |0~999 *1 17 (Pg%L) Enabled o/e o/e . . 5.22

*1: The communication number of the parameter is used for this setting.
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[28] Communication function [1/4]

Sensorless vector/vector with sensor (e:Effective, -:Ineffective)

Communi Mir‘ﬂmum‘ ) ) Vector control
Title c?\ltion Function Adjustment range (Psa?e}l‘/r(])%rwler?wgni IZtStft?r? gl;t Wrr':eng;gng Speed Torque coprmrol VffConsiant| Reference
0. caion) control control
- . 0:9600 bps
FBO0 | osoo | Smmunication speed (2wire 419200 pps 17 1 |Enabled| o/e ole . . 6.39. 1
) 2:38400 bps
. . 0:Non parity
£gg ¢ | osor |Parity (commonio2-wire R4S 1 Even parity, 11 1 |Enabled| e/e ole . . 6.39. 1
and 4-wire ) 2:0dd parity
FEOC 0802 _[Inverter number (common) 0~247 11 0 Enabled o/ o/ . . 6.39.1
Communications time-out time
FEOI 0803 |(common to 2-wire RS485 and | 0:OFF, 1~100 sec. 171 0 Enabled oo oo . . 6.39.1
4-wire RS485)
Communications time-out action
FROH 0804 |(common to 2-wire RS485 and |0~8 171 8 Enabled oo oo . . 6.39.1
4-wire RS485)
FB05 | 0805 g‘;ﬂ%g";a'“”g time (2-wire 0.00:Default, 0.01~2.00 sec. 0.01/0.01 | 000 |Enabled| efe ofe . o | 6.39.1
0:Slave (issues a 0Hz command if something
goes wrong with the master)
1:Slave (continues operation if something goes
Master/slave setting for inverter- _Wrong W'.th the master) . .
FEDR 0806 |to-inverter communications (2- 2:Slave (trips for emergency stop if something 17 0 Enabled o/e o/e . . 6.39.1
wire RS485) _goes wrong with the master)
3:Master (sends a frequency command)
4:Master (sends an output frequency)
5.Master (sends a torque command)
6.Master (sends an output torque command)
coana Protocol selection (2-wire 0:TOSHIBA
FROT 0807 RS485) 1-‘MODBUS 17 0 Enabled o/e o/e . . 6.39.1
0:Disabled
F& {0 | 0810 |Frequency point selection ;i:x::g Egigg 11 0 Enabled | e/e - . . 6.39.1
3:Communication add option
FE 1 0811 Point 1 setting 0-100% 171 0 Enabled *2 o/e - ° . 6.39. 1
FE 2 0812 Point 1 frequency 0.0~F H Hz 0.1/0.01 0.0 Enabled *2 o/e - ° ° 6.39. 1
FE {3 0813 | Point 2 setting 0~100% 11 100 _ |Enabled *2 o/e - . . 6.39.1
FE 4 0814 |Point 2 frequency 0.0~F H Hz 0.1/0.01 *1 Enabled 2|  e/e - . . 6.39.1
Communication speed (4-wire 0:9600 bps
FRZO 0820 RS485) P 1:19200 bps 7 1 Enabled o/e o/e . . 6.39.1
2:38400 bps
Fga5 | os2s |Sendwaitingtime (4-wire 0.00:Default, 0.01~2.00 sec. 0.01/0.01 | 000 |Enabled| efe ole . o | 6.39.1

RS485)

*1: Inverter with a model number ending with

-WN1, HN: 60.0

-WP1:50.0

*2: Effective when a command value is sent by communication.

~
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[28] Communication function [2/4]

Sensorless vector/vector with sensor (e:Effective, -:Ineffective)

Communi Mirvwimumv ) ) Vector control
Title cation Function Adjustment range (Psaig'/%%;;':m E:tft?rl\] gl;t Wrr'zeng;g“g Speed Torque coi';/rlol VfConsiznt| Reference
No. cation) control control
0:Slave (issues a 0Hz command if something goes
wrong with the master)
1:Slave (continues operation if something goes
Inverter-to-inverter wrong W',th the master) . .
N . wi 2:Slave (trips for emergency stop if something
FECE 0826 cRoSrzgl;)nlcatlon setting (4-wire goes wrong with the master) 17 0 Enabled oo oo . . 6.39.1
3:Master (sends a frequency command)
4:Master (sends an output frequency)
5:Master (sends a torque command)
6:Master (sends an output torque command)
Fg29 | o829 ;g’;%g‘;' selection (4-wire FRPAIAA " 0 |Enabled| efe ofe . e | 6.39.1
Communication option *
[ m ~
FB30 0830 (DeviceNet/ PROFIBUS) setting 1 0~7 17 0 Enabled o/e o/e . . 1
Communication option _ cr .
FE3 0831 (DeviceNet/ PROFIBUS) setting 2 0000~F F F n 0000 | Enabled o/e o/e . . 1
-3 Communication option _ N
FEICZ 0832 (DeviceNet/ PROFIBUS) setting 3 0000~F F F F n 0000 | Enabled o/e o/e . . 1
2 Communication option _ N
FE33 0833 (DeviceNet/ PROFIBUS) setting 4 0000~F FFF 11 0000 |Enabled o/e o/e . . 1
Communication option *
[ ~L
FGad 0834 (DeviceNet/ PROFIBUS) setting 5 0000~F F F F 17 0000 | Enabled o/e o/e . . 1
Communication option _ cr .
FE3S 0835 (DeviceNet/ PROFIBUS) setting 6 0000~F F F n 0000 | Enabled o/e o/e . . 1
- Communication option _ .
FEIE 0836 (DeviceNet/ PROFIBUS) setting 7 0000~F F F F n 0000 | Enabled o/e o/e . . 1
Communication option _ N
FEY ! 0841 (DeviceNet/ PROFIBUS) setting 8 0000~F F F F n 0000 | Enabled o/e o/e . . 1
Communication option *
[ ~L
Fg4e 0842 (DeviceNet/ PROFIBUS) setting 9 0000~F F F F 17 0000 | Enabled o/e o/e . . 1
Communication option (DeviceNet/ _ cr .
FEHI 0843 PROFIBUS) setting 10 0000~F F F n 0000 | Enabled o/e o/e . . 1
Communication option (DeviceNet/ _ *
FEHHY 0844 PROFIBUS) setting 11 0000~F F F F n 0000 | Enabled o/e o/e . . 1
*1: = For details, refer to Instruction Manual (E6581281, E6581343) specified in Section 6.42.
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[28] Communication function [3/4]

Sensorless vector/vector with sensor (e:Effective, -:Ineffective)

Communi Minimum Vector control
y " . . setting unit | Default |Write durin: PM
Title ce’:‘llon Function Adjustment range (Pane\/C%mmuni setting | running 9 Speed Torque | ontrol VffConsiant| Reference
0. cation) control control
r Communication option (DeviceNet/ = .
FO4s 0845 PROFIBUS) setting 12 0000~F F F F 17 0000 | Enabled o/e o/e . . 1
FE4E | 0846 gggﬁgﬂg“ggﬁé"}g (DeviceNet/| 5000~ £ £ F £ 11 0000 |Enabled| efe ole . . *
FB5O | ossp (Disconnection detection 0.0~100.0 sec. 0.1/0.1 00 |Enabled| ofe oo . . *
O:Inverter stop, communication command,
frequency mode open (by £ T8 d, FOd)
. 1:None (continued operation)
FB5 ¢ | oss1 |Mmverter operation at 2:Deceleration stop 10 0 |Enabled| ore ole . . *
3:Coast stop
4:Network error (£ - ~ & trip)
5:Preset speed operation (by F 5 5 2 setting)
. 0:None
FESZ 0852 séleesgilosnpeed operation 1~15:Preset speed operation (by parameter 17 0 Enabled o/e o/e . . *1
setting)
Fg53 | ogs3 |Sommunication optionstation o p55 " 0 |Enabled| /e oo . . *2
Communication option speed
FEESH 0854 | switch monitor 0~255 17 0 Enabled oo oo . . *2
DeviceNet/CC-Link
0:Disabled
1:Command information 1
FG70 | 0870 |Block write data 1 %Eggﬂi”c‘; nformation 2 " 0 |Enabled| oo oo . o | 6.39.1
4:Terminal board output data
5:Communication analog data
FE 0871 [Block write data 2 Ditto n 0 Enabled o/e o/e ° . 6.39. 1
*1: = For details, refer to Instruction Manual (E6581281, E6581343) specified in Section 6.42.

*2: = For details, refer to Instruction Manual (E6581281, E6581343, E6581288) specified in Section 6.42.
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[28] Communication function [4/4] Sensorless vector/vector with sensor (e:Effective, -:Ineffective)
. Minimum Vector control
Communi ) ) ) )
) ; . ) setting unit Default |Write during PM
Title cation Function Adjustment range (PanellCommuni | setting | running Speed Torque control VfConstant| Reference
No. " control control
cation)
0:Deselect

1:Status information

2:Output frequency

3:Output current

4:Output voltage

5:Alarm information

6:PID feedback value

7:Input terminal board monitor
8:Output terminal board monitor
F875 | 0875 |Block read data 1 S ik jerminal oard monitor 1" 0 |Enabled| oo oo . e | 6.39.1
11:RX terminal board monitor
12:Input voltage (DC detection)
13:Speed feedback frequency
14:Torque

15:MY monitor 1

16:MY monitor 2

17:MY monitor 3

18:MY monitor 4

19:Free notes

VEIHSOl

FEA 0876 |Block read data 2 Ditto 171 0 Enabled o/e o/e ° ° 6.39. 1
FEI1 0877 | Block read data 3 Ditto 11 0 Enabled oo oo . . 6.39.1
FETE 0878 Block read data 4 Ditto 11 0 Enabled o/e o/e . ° 6.39. 1
FETS 0879 Block read data 5 Ditto 11 0 Enabled o/e o/e . ° 6.39. 1
FEED 0880 [Free notes 0~FFFF 11 0 Enabled o/e o/e . . 6.39.1
FE39 | 0899 |Network option resetsetting | 0:None 171 0 |Disabled| /e oo . . *

1:Reset option circuit board and inverter

*1: = For details, refer to Instruction Manual (E6581281) specified in Section 6.42.
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[29] My function [1/5

Sensorless vector/vector with sensor (e:Effective, -:Ineffective)

Title

Communi
cation
No.

Function

Adjustment range

Minimum
setting unit
(Panel/Communi
cation)

Default
setting

Write during|
running

Vector control

Speed
control

Torque
control

PM
control

Vif Constant

Reference

0900

Input function target 11

Input terminal function number
0:Deselect

1:F terminal

2:R terminal

3:-

4:RES terminal

5:S1 terminal

6:S2 terminal

7:S3 terminal

8:RR/S4 terminal

9:LI1 terminal

10:LI2 terminal

11:LI3 terminal

12:L14 terminal

13:LI5 terminal

14:L16 terminal

15:L17 terminal

16:L18 terminal

17:B12 terminal

18:B13 terminal

19:B14 terminal

20:B15 terminal

21:Virtual input terminal 1
22:Virtual input terminal 2
23:Virtual input terminal 3
24:Virtual input terminal 4
25~32:Internal terminal 1~8
918~934:MY function number
1000~1255:0utput selection number
2000~2099:FD00~FD99
3000~3099:FE00~FE99

7

Disabled

o/e

o/e

*1

*1: = Ford

etails, refer to Instruction Manual (E6581335

specified in Section 6.42.
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[29] My function [2/5]

=

Sensorless vector/vector with sensor (e:Effective, -:Ineffective)

Communi Minimum ) ) Vector control
Title ca’iltion Function Adjustment range (Psais:/’(]:%r::rmni E:tft?: gl; W?ltjenrc]iilri\rgmg Speed Torque I oF;:er ol VfConstant| Reference
0. cation) control control

0:NOP (not operation)

1:ST (move)

2:STN

3:AND (logical product)

4:ANDN

5:0R (logical sum)

6:0RN

7:EQ (equal)

8:NE (not equal)

9:GT (greater than)
Faot 0901 |Input function command 12 10:GE (greater or equal) 17 0 Disabled o/e o/e . . *1

11:LT (less than)

12:LE (less or equal)

13:ASUB (absolute)

14:0ON (on delay timer)

15:0FF (off delay timer)

16:COUNT 1 (counter 1)

17:COUNTR 2 (counter 2)

18:HOLD (hold)

19:SET (set)

20:RESET (reset)
FabZ 0902 _[Input function target 12 Sameas FE550 171 0 Disabled ole ole . ° 1
EE] 0903 [Input function command 13 Sameas F50 1 0 Disabled o/ o/ . ° 1
EEE] 0904 Input function target 13 Sameas F 500 11 0 Disabled o/e o/e . . *q
F905 | ogos |Quiputfunction assigned object |game o5 £ 357 " 0 |Disabled| o/e ole . . 1
FE0E 0906 _[Input function target 21 Sameas FE00 171 0 Disabled o/e o/e . . 1
Fe07 0907 _[Input function command 22 Sameas F 50 ! 17 0 Disabled oo oo . ° *1
FS08 0908 _[Input function target 22 Sameas F 500 171 0 Disabled o/e o/e . ° 1
Fang 0909 Input function command 23 Sameas F50 ! 11 0 Disabled o/e o/e . . *
Fg il 0910 _ [Input function target 23 Sameas FE00 171 0 Disabled o/e o/e . . 1
F£9 | ogn |Quiputfunctionassigned oblect |same 55 £ 377 n 0 |Disabled| o/e ols . . 1
Fg i 0912 [Input function target 31 Sameas F500 171 0 Disabled ole ole ) ° ]
= NE] 0913 [Input function command 32 Sameas F50 17 0 Disabled o/ o/ . ° *1
ENE] 0914 Input function target 32 Sameas F 500 1/1 0 Disabled /e /e . ° *q

*1: = For details, refer to Instruction Manual (E6581335) specified in Section 6.42.
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[29] My function [3/5]

Sensorless vector/vector with sensor (e:Effective, -:Ineffective)

: Minimum Vector control
Titl COIT;!TIUFII F . Adi setting unit | Default [Write during PM VE
itle cilgon unction justment range (PanelCommuni | setting | running Speed Torque | oo |VfConsant| Reference
. cation) control control
F91!5 0915 Input function command 33 Sameas F 50 ! 11 0 Disabled o/e o/e . . *q
F9 5 0916 Input function target 33 Sameas F 500 1/1 0 Disabled /e /e . ° *q
£9:7| o917 |Quiputfunction assigned object | same 55 £ 377 11 0 |Disabled| ofe ole . . *
F5 18 0918 My output percent data 1 0.00~200.0% 0.01/0.01 0.00 Enabled o/e o/e . . *1
] 0919 My output percent data 2 0.00~200.0% 0.01/0.01 0.00 | Enabled o/e o/e . 0 *1
Fa20 0920 [My output percent data 3 0.00~200.0% 0.01/0.01 0.00 [Enabled o/e o/e . . 1
Fa2 1 0921 |My output percent data 4 0.00~200.0% 0.01/0.01 0.00 | Enabled o/e o/e . . *1
Fe2c 0922 [My output percent data 5 0.00~200.0% 0.01/0.01 0.00 [Enabled o/o o/e . . *1
F823 0923 [My output frequency data 1 0.0~500.0Hz 0.1/0.1 0.0 [Enabled o/o o/o . . 1
Fo24 0924 | My output frequency data 2 0.0~500.0Hz 0.1/0.1 0.0 Enabled o/e o/e . . *1
F825 0925 [My output frequency data 3 0.0~500.0Hz 0.1/0.1 0.0 [Enabled ole ole ) . 1
Fo28 0926 [My output frequency data 4 0.0~500.0Hz 0.1/0.1 0.0 [Enabled o/e o/e . . 1
Fae21 0927 |My output frequency data 5 0.0~500.0Hz 0.1/0.1 0.0 Enabled o/e o/e . . *1
FeZ28 0928 [My output time data 1 0.01~600.0sec 0.01/0.01 0.01 [ Enabled o/o o/o . . *1
Fe25 0929 [My output time data 2 0.01~600.0sec 0.01/0.01 0.01 | Enabled o/o o/o . . 1
F530 0930 My output time data 3 0.01~600.0sec 0.01/0.01 0.01 Enabled o/e o/e . . *1
Fg31 0931 My output time data 4 0.01~600.0sec 0.01/0.01 0.01 Enabled o/e o/e . 0 *1
Fg3c 0932 [My output time data 5 0.01~600.0sec 0.01/0.01 0.01 [Enabled o/e o/e . . 1
F533 0933 |No. of times of My output data 1 |0~9999 times 17 0 Enabled o/e o/e . . *1
F834 0934 [No. of times of My output data 2 [0~9999 times 171 0 Enabled o/o o/e . . *1
Fe35 0935 [Input function target 41 Sameas F50 0 11 0 Enabled ole o/e . . 1
Fo3& 0936 _|Input function command 42 Sameas F5L 11 0 Enabled ole ole . . 1
Fg937 0937 _[Input function target 42 Sameas F500 171 0 Enabled ole ole ) ° ]
EEEE] 0938 [Input function command 43 Sameas F50 1 0 Enabled o/ o/ . ° *1
EEEE] 0939 Input function target 43 Sameas F 500 1/1 0 Enabled /e /e . ° *q
Fgyp | ogap |Quiputfunction assigned object |gume o5 £ 357 19 0 |Enabled| eofe ole . . *
FoY 1! 0941 [Input function target 51 Sameas F 5010 17 0 Enabled oo oo . ° *1
Fo4c 0942 _[Input function command 52 Sameas F 50 ! 17 0 Enabled o/ o/ . ° *1
[ EEE] 0943 [Input function target 52 Sameas F5010 171 0 Enabled ole ole . . ]
I EEE] 0944 Input function command 53 Sameas F 5[ ! 11 0 Enabled /e /e . ° *q
FH45 0945 Input function target 53 Sameas F 500 1/1 0 Enabled /e /e . ° *q
Fg4E | og4e | QuiPutiunction assigned object |same o5 £ 377 19 0 |Enabled| eofe ole . . *
Fa4 7 0947 [Output function target 61 Sameas F 5010 17 0 Enabled o/ o/ . . *1

*1: = For details refer to the Instruction Manual (E6581335) for this parameter.
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[29] My function [4/5]

=

Sensorless vector/vector with sensor (e:Effective, -:Ineffective)

Communi Minimum ) ) Vector control
Title cation Function Adjustment range (Ps;]gl'/%%;;gm Eeetft?: It W?ltjenrc]iilri\rmg Speed Torque c OF;]';/:O' VfConstant| Reference
No. cation) 9 9 control control

Foqg 0948 _[Input function command 62 Sameas F50 ! 17 0 Enabled o/ o/ . ° *1
Fo49 0949  [Input function target 62 Sameas F 500 11 0 Enabled o/e o/e . . *q
EEET 0950 _[Input function command 63 Sameas F 5[ ! 1/1 0 Enabled /e /e . ° *q
Fgg ! 0951 [Input function target 63 Sameas FE00 171 0 Enabled o/o o/e . . *1
F952 | ogsp [Outputfunction assigned object |ume o5 £ 97 11 0 |Enabled| ofe ofe . . *
Fe53 0953 [Input function target 71 Sameas F50 0 11 0 Enabled ole ole . . 1
Fo5Y 0954 [Input function command 72 Sameas F50 17 0 Enabled o/ o/ . ° *1
FO55 0955 [Input function target 72 Sameas F 500 11 0 Enabled /e /e . ° *q
FH5E 0956 _[Input function command 73 Sameas F55 | 11 0 Enabled o/e o/e . . 1
Fg5 7 0957 _[Input function target 73 Sameas FE00 171 0 Enabled o/e o/e . . 1
F958 | ogsg [Qutputfunction assigned object |ame 5 £ 97 11 0 |Enabled| ofe o/e . . *

0:Disabled

1:viln
Fe55 0959 |Analog input function target 11 3555/84 17 0 Enabled ole ole . . *q

4:Optional Al1+, Optional Al1-

5:Optional Al2

0:Disabled

1: Acceleration

2: Upper limit frequency (1 L

3:Acceleration multiplication factor

. . . 4:Deceleration multiplication factor

FEE ! 0961 q\ralog function assigned object | 5 ppnyal torque boost (w &) 11 0 Disabled| o/ ole . . *

6:0Cstall (F58 ¢

7:Thermal protection (£ Hr )

8:Speed loop P gain (F 4 51})

9:Drooping gain (F 32 0)

10:PID P gain (F 35 2)

*1: = For details, refer to Instruction Manual (E6581335) specified in Section 6.42.
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[29] My function [5/5

Sensorless vector/vector with sensor (e:Effective, -:Ineffective)

Communi Minimum Vector control
y . . . setting unit | Default [Write durin PM
Title cation Function Adjustment range (PaneI/C%mmuni setting | running 9 Speed Torque | ool VfConstant| Reference
No. " control control
cation)
0:Disabled
1:viln
FREZ 0962 |Analog input function target 21 §EE>F§/84 17 0 Enabled ole ole . . *q
4:Optional Al1+, Optional Al1-
5:0ptional Al2
F954 | oge4 |onalogfunctionassigned object |o_qq 10 0 |Disabled| ofe ole . . *
FORS 0965 | Monitor output function target 11 gggg:ﬁggg,’;ggg:gggg 17 2000 |Enabled ole ole . . *q
Fo9EL 0966 &?ﬁgﬂ%uﬁm function 0:Normal monitor, 1:Max. value, 2:Min. value 11 0 Enabled o/e o/e . . *q
F957 | 0967 |Monitor output function target 21 | 2000~ 2099 D00~F D59 1" 2000 |Enabled| e/e o/ . . *1
F958 | oges |Monitor oufput function 0:Normal monitor, 1:Max. value, 2:Min. value ”n 0 |Enabled| o/e ole . . *1
FORS 0969 | Monitor output function target 31 gggg:ﬁggg,’;ggg:gggg 17 2000 |Enabled ole ole . . *q
90 0970 &?ﬁgﬂ%u;am function 0:Normal monitor, 1:Max. value, 2:Min. value 11 0 Enabled o/e o/e . . *q
F97¢| 0971 |Monitor output function target 41 | 2000-2099:F D00~F D89 1" 2000 |Enabled| e/e o/ . . *1
F972 | ogrz |Monitor output function 0:Normal monitor, 1:Max. value, 2:Min. value ”n 0 |Enabled| o/e ole . . *1
ERE] 0973 [ Virtual input terminal selection 1 [0~135 *2 17 0 Disabled o/ oo . . *1
Fg84 0974 | Virtual input terminal selection 2 |0~135 *2 11 0 Disabled o/ o/ . . *1
F935 0975 [ Virtual input terminal selection 3 [0~135 *2 11 0 Disabled ole ole ) . 1
FoiG 0976 | Virtual input terminal selection 4 [0~135 *2 171 0 Disabled o/e o/e . . 1
0:Disabled
Fga7 0977  |My function selection 1:My function + permission signal 11 0 Disabled o/o o/o . . *1
2:My function always ON

*1: = For details, refel

r to Instruction Manual (E6581335) specified in Section 6.42.

*2: = For the adjustment range, see the table on page K-41.

[30] Travenirse function Sensorless vector/vector with sensor (e:Effective, -:Ineffective)
. Minimum Vector control
Communi " . y .
| : N : setting unit | Default |Write during| PM
Title ca’:‘tlon Function Adjustment range (PanellCommuri | setting | running Speed Torque | .onirol VfConstant| Reference
o. cation) control control

FOED 0980 |Traverse selection ?Ef:l?lfg 11 0 Disabled o/e - . . *1
FHE 0981 _[Traverse acceleration time 0.1~120.0 sec. 0.1/0.1 25.0 | Enabled o/e - . . *1
FREZ 0982 [Traverse deceleration time 0.1~120.0 sec. 0.1/0.1 25.0 | Enabled o/e - . . 1
FS583 0983 | Traverse step 0.0~25.0% 0.1/0.1 10.0 [ Enabled o/e - . . 1
FOEY 0984 [Traverse jump step 0.0~50.0% 0.1/0.1 10.0 [Enabled oo - - - *1

*1: = For details, refer to Instruction Manual (E6581337) specified in Section 6.42.
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[Contents of monitor displays]

=

Sensorless vector/vector with sensor

e: valid, -: invalid)

) Unit ] : Meter
(Communi : Monitor output Tri Speed Torque
cation No.| Function (?&?c?:]l;n selectic)np retenﬁon sglitcpt?gn copntrol con?rol PM control Vi Reference
- [Standard monitor - Foin *
FEOO | Trip frequency monitor 0.01Hz when tripped when tripped | - [ o/e [ o/e [ . .
Contents of status monitor display
FE31 |Pattern operation group selection - ata palltern o - o/ - . .
operation
FE32 Number of times to repeat current 1 ata patltem o ) oo R R .
pattern operation
FE33 Pattern operation - number of preset 1 ata pat_tern 5 ; oo R R .
speeds operation
FE34 Remair\ing time of current pattern 1 ata pat.tern o R oo _ R .
operation operation
FEO1 | Status (rotation direction) - Fixed o - o/ o/ . °
- | Status monitor 1 - T *
- |Status monitor 2 - Fiid *1
- [Status monitor 3 N E] 1
- |Status monitor 4 - FTiq *1
- |Status monitor 5 - Fi175 =1 8.2.1
- | Status monitor 6 - Fi1iG *q
- | Status monitor 7 - FiiT 1
- | Status monitor 8 - e *1
FEO6 |Input terminal information - Fixed o - o/e o/e . .
- Input terminal information (optional) - Fixed o - o/e o/e . .
- Input terminal information (optional) - Fixed o - o/e o/e . .
FEOQ7 |Output terminal information - Fixed o - o/ o/ . °
- Output terminal information (optional) - Fixed o - o/e o/e . .
FE08 |CPU1 version 1 Fixed x - o/e o/e . .
FE73 |CPU2 version - Fixed x - o/e o/e . .
FE10 |Past trip 1 - Fixed x - o/e o/e . .
FE11 |Past trip 2 - Fixed x - o/e o/e . .
FE12 |Past trip 3 - Fixed x - o/ o/ . °
FE13 |Past trip 4 - Fixed x - o/e o/e . .
FE79 |Part replacement alarm information - Fixed x - o/e o/e . .
FE14 | Cumulative operation time 1h Fixed x - o/e o/e . .

*1: Status in a trip may not be held depending on selected function. Refer to next page; = [Monitor FM/AM/pulse output function selection].
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[Monitor FM/AM/pulse output function selection (1/2)]

Sensorless vector/vector with sensor e: valid, -: invalid)

FM/AM/pulse output Monitor output . Unit . . ) Speed Torque
Opton No. Communicati Option No. Communicati Function (Comi(r)nnu)nlcat Trip retention control control PM control \i Reference
on No. on No.
0 FD0O 0 FEOO | Output frequency 0.01Hz o o/e o/e . .
1 FD02 1 FE02 Frequency command value 0.01Hz o o/e - . .
2 FD03 2 FEO3 | Output current 0.01% o o/e o/e . .
3 FD04 3 FEO04 Input voltage (DC detection) 0.01% o o/e o/e . .
4 FD05 4 FEO5 | Output voltage 0.01% o o/e o/e ° .
5 FD15 5 FE15 | Compensated frequency 0.01Hz o o/e o/e . )
6 FD16 6 FE16 |Speed feedback (real-time value) *1 0.01Hz o -/® -/® - -
7 FD17 7 FE17 |Speed feedback (1-second filter) *1 0.01Hz o -/® -/® - -
8 FD18 8 FE18 |Torque 0.01% o o/e o/e ° **2
9 FD19 9 FE19 |Torque command 0.01% o - o/e - -
11 FD20 11 FE20 | Torque current 0.01% o o/e o/e - 2
12 FD21 12 FE21 Exciting current 0.01% o o/e o/e - 2
13 FD22 13 FE22 |PID feedback value 0.01Hz o o/e - ° .
14 FD23 14 FE23 | Motor overload factor (OL2 data) 0.01% o o/e o/e . .
15 FD24 15 FE24 Inverter overload factor (OL1 data) 0.01% o o/e o/e . .
Regenerative braking resistance
16 FD25 16 FE25 ovegrloa  tootor (OLr%ata) 1% ° olo oo . . 516
17 FD28 17 FE28 | Regenerative braking resistor load factor (% ED) 1% o o/e o/e ° . 8.3
18 FD29 18 FE29 Input power 0.01kW o o/e o/e . .
19 FD30 19 FE30 | Output power 0.01kW o o/e o/e . .
23 FE39 23 FE39 | Optional Al2 input *4 x o/e o/e . .
24 FE35 24 FE35 |RR/S4 input *3 x o/e o/o . .
25 FE36 25 FE36 | VIl input *3 x o/e o/o . .
26 FE37 26 FE37 |RXinput *3 x o/e o/e ° °
27 FE38 27 FE38 | Optional Al1 input *4 x o/e o/e ° .
28 FE40 28 FE40 |FM output 1 x o/e o/o . .
29 FE41 29 FE41 |AM output 1 x o/e o/o . .
30 FE51 - - Fixed output 1 0.01% % o/e o/e . .
31 FA51 *5 - - Communication data output 1 x o/e o/e . .
32 FE50 - - Fixed output 2 0.01% x o/e o/e . .
33 FE52 - - Fixed output 3 0.01% x o/o o/e . .
- - 31 FA65 | Communication data output 0.01% x o/e o/e . .
R ) 32 FE66 Atta(;hed to expansion /O card 1 CPU R < oo oo . .
version

*1: Estimated speed is output if there is no PG feedback. If used as pulse input command with PG feedback option, frequency is displayed as in the PG feedback.

*2: Reference data

*3: Analog value entered: Analog value entered x value monitored/2047
*5: Communication no. FA51 is used for FM, FA52 for AM, FA53 for MON1 and FA54 for MON2 and pulse output, respectively.

= For details, refer to Section 5.16; [Terminal FM-related parameters].
= For monitor indications, refer to Section 8.3; [Set up values of monitor indication parameters].

~

*4:Analog value entered: Analog value entered x value monitored/1023
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[Monitor FM/AM/pulse output function selection (2/2)]

Sensorless vector/vector with sensor (e: valid, -: invalid)

FM/AM/pulse output Monitor output Unit
Option No. Communicati Option No. Communicati Function (Corr}lr)nnl.;nlcat Trip retention | Speed control | Torque control PM control % Reference
on No. on No.
R ) 33 FE67 Atta(;hed to expansion 1/0 card 2 CPU R < ole oo R o
version
34 FE76 34 FE76 Integral input power 0.01kW X o/e o/e . .
35 FE77 35 FE77 Integral output power 0.01kW x o/e o/e . .
45 ggg? *i - - Gain display 1 - o/e o/e ) .
46 FEGO B R My function monitor 1 (Output of 1 < ole oo R R
unsigned value)
47 FE61 B B My function monitor 2 (Output of 1 . oo oo R R
unsigned value)
48 FE62 R R My function monitor 3 (Output of signed 1 < ole oo R o
value) *2
49 FE63 B B My function monitor 4 (Output of signed 1 . oo oo R R
value) *2
50 FDOO 50 FEOO | Signed output frequency - o o/e o/e . .
51 FD02 51 FEO2 |Signed frequency command value - o o/e - . .
52 FD15 52 FE15 |Signed compensated frequency - o o/e o/e . .
53 FD16 53 FE16 | Signed speed feedback (real-time value) - o -le -le - 5.16
54 FD17 54 FE17 | Signed speed feedback (1-second filter) - o -/o -/e - - 8.3
55 FD18 55 FE18 |Signed torque - o o/e o/e . o*1
56 FD19 56 FE19 |Signed torque command - o - o/e - -
58 FD20 58 FE20 |Signed torque current - o o/e o/e - **1
59 FD22 59 FE22 |Signed PID feedback value - o o/e - . .
60 FE37 60 FE37 |Signed RX input - x o/e o/o . .
61 FE38 61 FE38 | Signed optional Al1 input - x o/e o/e . .
62 FE51 - - Signed fixed output 1 - x o/e o/e . .
63 FE50 - - Signed fixed output 2 - x o/e o/e . .
64 FE52 - - Signed fixed output 3 - x o/e o/e . .
- - 64 FD50 | Light-load high-speed load torque monitor 1 0.01% % o/e o/e . .
- - 65 FD51 Light-load high-speed load torque monitor 2 0.01% x o/e o/e . .
- - 66 FE31 Pattern operation group number 0.1 x o/e - . .
R ; 67 FE32 Remai.ning no. of cycles for which pattern 1 . oo B R R
operation is continued
- - 68 FE33 Pattern operation preset speed numbers 1 x o/e - . .
R ) 69 FE34 Remai.ning time for which pattern 01 < oo B . .
operation is continued

*1: Reference data

*2: An absolute value is output for pulse train output of 48 and 49.

= For details, refer to Section 5.16; [Terminal FM-related parameters].
= For monitor indications, refer to Section 8.3; [Set up values of monitor indication parameters].

*3: Communication no. for FM output

*4: Communication no. for AM output
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[Input terminal function setting (1/2)]

Sensorless vector/vector with sensor (e: valid, -: invalid)

P | i Function Speed [ Toraue [ oy oonyol | vt | £AGd=1 | F i08= 1 | Reference
0 1 No function is assigned o/e o/e . . - -
2 3 F: Forward run command o/o o/e . . . -
4 5 R: Reverse run command o/o o/e . . . -
6 7 ST: Standby o/e o/e . . *{ -
8 9 RES: Reset oo o/e . . *2 -
10 11 S1: Preset speed 1 o/e - . . . -
12 13 S2: Preset speed 2 o/e - . . .

14 15 S3: Preset speed 3 o/e - . . . -
16 17 S4: Preset speed 4 o/e - . . . -
18 19 Jog run o/e - . . . .
20 21 Emergency stop o/e o/e . . *2 -
22 23 DC braking o/e - . . . °
24 25 Acceleration/deceleration switching 1 o/e - . . .

26 27 Acceleration/deceleration switching 2 o/e - . . . -
28 29 V/f switching signal 1 o/e - . . . -
30 31 V/f switching signal 2 o/e - . . . -
32 33 Torque limit switching signal 1 o/e o/e . . ° -
34 35 Torque limit switching signal 2 o/e o/e . . ° -
36 37__|PID control OFF selection ole - . . . : 721
38 39 Pattern operation selection 1 o/e - . . . -
40 41 Pattern operation selection 2 o/e - . . . -
42 43 Pattern operation continuation signal o/e - . . . -
44 45 Pattern operation trigger signal o/e - . . ° -
46 47 External thermal error o/e - . . ° -
48 49 Communication priority cancel o/e - . . . -
50 51 Holding of HD operation (stop of three-wire oo B R R o ]

operation)

52 53 PID differentiation/integration reset o/e - . . . -
54 55 PID forward/reverse switching o/e - . . . -
56 57 Forced continuous operation o/e - . . . -
58 59 Specified speed operation o/e - . . . -
60 61 Acceleration/deceleration suspend signal o/e - . . . -
62 63 Power failure synchronized signal o/e - . . . -
64 65 My function RUN signal o/e o/e . . . -
66 67 Auto-tuning signal o/e - . . . -
68 69 Speed gain switching o/e - . . . -

*1: Valid any time

*2: Independent of £ /71 4, and all command are valid.

11
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[Input terminal function setting (2/2)]

Sensorless vector/vector with sensor (e: valid, -: invalid)

P?;g;lil(\:/e Nelggi‘(l;ve Function fgrifgl Ig:z;ﬁ PM control VI Chbd=1| F {06=1 | Reference
70 71 Servo lock signal o/e - . . . -
72 73 Simple positioning (positioning loop) o/e - . . . -
74 75 Integrating wattmeter display clear o/e - . . . -
76 77 Trace back trigger signal o/e - . . . -
78 79 Light-load high-speed operation prohibitive signal o/e - . . . -
86 87 Binary data write o/e o/e . . . -
88 89 Up/Down frequency (up)*1 o/e - . . . -
90 91 Up/Down frequency (down)*1 o/e - . . . -
92 93 Up/Down frequency (clear) o/e - . . . -
98 99 Forward/reverse selection o/e o/e . . . -
100 101 Run/Stop command o/e o/e . . . -
102 103 |Commercial power/INV switching o/e B . . . N 721
104 105 [Frequency reference priority switching o/e - . . . -
106 107 VI/Il terminal priority o/e - . . . -
108 109 Command terminal board priority o/e o/e . . . -
110 111 Parameter editing enabling o/e o/e . . . -
112 113 Speed/Torque switching o/e o/e - - *2 -
122 123 Rapidest deceleration command o/o - . . . -
124 125 [Preliminary excitation o/e o/e . . . -
126 127 [Braking request o/e - . . . -
130 131 Brake answer back input o/e - . . . -
134 135 Traverse permission signal o/ - . . . -

*1: The deceleration/deceleration time depends on the 5
*2: Dependent on

Il
Lo,

[ /d E [ setting, unless switching between acceleration and deceleration is performed.
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[Output terminal function setting (1/3)]

Sensorless vector/vector with sensor (e: valid, -: invalid)

Positive

Negative

logic logic Function Speed control | Torque control |  PM control VI Reference
0 1 LL o/e o/e . .
2 3 UL o/o o/e . .
4 5 LOW o/e o/e . .
6 7 Acceleration/deceleration completion o/e - . .
8 9 Specified speed arrival o/e o/e ) .
10 11 Failure FL (all trip) o/e o/o . 0
12 13 Failure FL (except for EF, OCL, EPHO and OL2) o/e o/e . .
14 15 Overcurrent pre-alarm o/e o/e . .
16 17 Inverter overload pre-alarm o/e o/e . .
18 19 Motor overload pre-alarm o/e o/o . 0
20 21 Overheat pre-alarm o/e o/o . .
22 23 Overvoltage pre-alarm o/e o/e . .
24 25 Main circuit undervoltage alarm o/e o/e . .
26 27 Low current alarm o/e o/e . 0
28 29 Overtorque alarm o/e o/o . .
30 31 Braking resistor overload pre-alarm o/e o/e . .
32 33 In emergency stop o/e o/e . .
34 35 In course of retry o/e o/o . 0
36 37 Pattern operation switching output o/e - . .
38 39 PID deviation limit o/e - . ° 7.22
40 41 Run/Stop o/e o/e . .
42 43 Serious failure (OCA, OCL, EF, phase failure, etc.) o/e o/e . .
44 45 Light failure (OL, OC1, 2, 3, OP) o/e o/e . .
46 47 Comm‘erciaI/INV switching output 1 (for inverter oo B o o
operation output)
48 49 Comm.erciaI/INV switching output 2 (for commercial oo B o R
operation output)
50 51 Cooling fan ON/OFF o/e o/e . .
52 53 In Jog run o/e - . .
54 55 Panel operation/terminal board operation switching o/e o/o . .
56 57 Cumulative operation time alarm o/e o/e . .
58 59 PROFIBUS/DeviceNet/CC-Link communication error o/e o/e . .
60 61 Forward/reverse run o/e o/e . .
62 63 Ready for operation 1 o/e o/o . 0
64 65 Ready for operation 2 o/e o/e . .
68 69 Braking release signal o/e - . .
70 71 In (pre-)alarm status ole o/e . .
72 73 Forward speed limit (torque control) - o/e - -
74 75 Reverse speed limit (torque control) - o/e -

~
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[Output terminal function setting (2/3)]

Sensorless vector/vector with sensor (e: valid, -: invalid)

P?OS gilgle N?gsit éve Function Speed control | Torque control |  PM control VI Reference
76 77 Inverter healthy output ole o/ . .
78 79 RS485 communication error o/e o/e . .
80 81 Error code output 1 (6-bit output) o/e o/e . .
82 83 Error code output 2 (6-bit output) o/e o/e ) .
84 85 Error code output 3 (6-bit output) o/e o/o . 0
86 87 Error code output 4 (6-bit output) o/e o/o . .
88 89 Error code output 5 (6-bit output) o/e o/e . .
90 91 Error code output 6 (6-bit output) o/e o/e ) .
92 93 Designated data output 1 (7-bit output) o/e o/o . 0
94 95 Designated data output 2 (7-bit output) o/e o/o . .
96 97 Designated data output 3 (7-bit output) o/e o/e . .
98 99 Designated data output 4 (7-bit output) o/e o/e ) .
100 101 Designated data output 5 (7-bit output) o/e o/o . 0
102 103 | Designated data output 6 (7-bit output) o/e o/o . .
104 105 | Designated data output 7 (7-bit output) o/e o/e . .
106 107 | Light load signal o/e -I- . .
108 109 |Heavy load signal o/e -/- . .
110 111 Positive torque limit o/e o/o . .
112 113 Negative torque limit o/e o/e . .
114 115 [Output for external rush suppression relay o/e o/e ) . 722
118 119  [Completion of stop positioning (for simple positioning) -/- -/- - -
120 121 |L-STOP o/e o/e . .
122 123 | Power failure synchronized operation o/e o/e . .
124 125 | Traverse motion o/e o/e . .
126 127 | Traverse deceleration in progress o/e o/o . .
128 129 |Part replacement alarm o/e o/o . .
130 131 Overtorque pre-alarm o/e o/e . .
132 133 | Operation frequency command 1/2 selection o/e o/e ) .
134 135 |Failure FL (except emergency stop) o/e o/o . 0
222 223 My function output 1 o/e o/o . .
224 225 My function output 2 o/e o/e . .
226 227 [My function output 3 o/e o/e . .
228 229 [My function output 4 o/e o/o . 0
230 231 My function output 5 o/e o/o . .
232 233 [My function output 6 o/e o/e . .
234 235 [My function output 7 o/e o/e . .
236 237 My function output 8 o/e o/o . 0
238 239  [My function output 9 o/e o/o . .
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[Output terminal function setting 3/3]

Sensorless vector/vector with sensor (e: valid, -: invalid)

Positive

Negative

logic logic Function Speed control | Torque control |  PM control VI Reference
240 241 My function output 10 o/e o/e . .

242 243 My function output 11 o/e o/o . 0

244 245 [My function output 12 o/e o/o . .

246 247  [My function output 13 o/e o/e . .

248 | 249 | My function output 14 ol ole . . 722
250 251 My function output 15 o/e o/o . 0

252 253 [My function output 16 o/e o/o . .

254 255 |Always OFF (for terminal signal tests) o/e o/e . .

11
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TOSHIBA E6581442

12. Specific

121 Models and their standard specifications

1) Standard specifications (small/medium capacity types)

Item Specification
Voltage class 200V class
Applicable motor (kW) 04 [075 ] 15 [ 22 [37/40] 55 [ 75 | 11 [ 15 [ 185 [ 22 [ 30 [ 37 [ 45
Applicable motor (HP) o5 | 1+ [ 2 [ 3 1 5 [ 756 | 10 | 15 [ 20 | 25 | 30 | 40 [ 50 [ 60
Type VFAS1-
Form 2004PL|2007PL|2015PL [2022PL | 2037PL|2055PL [2075PL |2110PM|2150PM[2185PM|2220PM|2300PM[2370PM|2450PM
Outputezpadiy @A |4 4 | 48 | 30 | 42 | 67 | 10 13 | 21 25 | 20 | 34 | 46 | 55 | 67
—o [[Note 1]
“g’- Output current 3.0 4.8 8.0 1" 175 | 275 33 54 66 75 88 120 144 176
S [(A) [Note 2] 3.0) | (45) | 8.0) | (10.5)| (16.6) | (25.0) | (33) | (49) | (64) | (66) | (75) | (88) | (120) | (140)
Output voltage Three-phase 200V~240V (The maximum output voltage is equal to the input supply voltage.)
Overload 150%-1 minute, 165%-2 sec.
current rating
o | Dynz?mlc‘ " Built-in dynamic braking drive circuit
5 8| braking circuit
%g' Dynamic braking An external braking resistor (optional)
=| resistor => Rating: Refer to 5.19.
o 3 Voltage-frequency Three-phase 200~240V-50/60Hz [Note 3]
=]
EE :ﬂx’:ﬁfﬂ Voltage + 10% - 15% [Note 4]  Frequency 5%
Protective method IP20 Enclosed type (JEM1030) | IP00 Open type (JEM1030) [Note 5]
Cooling method Forced air-cooled
Cooling fannoise (dBA) | 43 | 43 | 43 | 55 | 55 | 56 | 58 | 60 | 60 | 60 | 60 | 64 | 64 | 64
Color RAL7016
EMC filter Built-in | Basic filter (Not complies with the European EMC Directive)
DC reactor External DC reactor (option) | Built-in
Item Specification
Voltage class 400V class
Applicable motor (kW) | 0.75 [ 1.6 [ 2.2 [3.7/40] 55 [ 756 [ 11 [ 15 [185] 22 [ 30 [ 37 | 45 | 65 [ 75
Applicable motor (HP) 1+ | 2 [ 3 [ 5 [ 756 10 ] 15 ] 20 [ 25 [ 30 | 40 [ 50 [ 60 [ 75 | 100
[Type VFAS1-
Form 4007PL | 4015PL | 4022PL | 4037PL [4055PL | 4075PL | 4110PL | 4150PL | 4185PL | 4220PL | 4300PL | 4370PL [4450PL | 4550PL | 4750PL
oupcapacty®h) | 4o | 34 | 44 | 80 | 11 | 13 | 21 | 25 | 31 | a7 | 50 | 60 | 72 | 88 | 122
- |[Note 1]
%”- Output current 23 4.1 5.8 105 | 143 | 176 | 27.7 33 41 48 66 79 94 116 160
< [(A)_[Note 2] (2.3) | (4.0) | (46) [ (86)[ (13) | (17) | (25) | (32) | (37) | (38) | (53) | (60) | (75) | (93) | (120)
Output voltage Three-phase 380V~480V (The maximum output voltage is equal to the input supply voltage.)
Overload 150%-1 minute, 165%-2 sec.
current rating
2‘% Dynz?mlc‘ " Built-in dynamic braking drive circuit
53 braking circuit
gé' Dynamic braking An external braking resistor (optional)
= | resistor => Rating: Refer to 5.19.
p | YOtage- Three-phase 380~480V-50/60Hz [Note 3]
ég frequency
<% :ﬂzzs:ﬁfﬂ Voltage + 10% - 15% [Note 4]  Frequency 5%
Protective method IP20 Enclosed type (JEM1030) | IPO0 Open type (JEM1030) [Note 5]
Cooling method Forced air-cooled
Cooling fannoise (4BA)| 43 | 43 | 43 [ 55 | 56 | 56 | 58 | 60 | 60 | 60 | 64 | 64 | 64 | 64 | 64
Color RAL7016
EMC filter Built-in
DC reactor External DC reactor (option) | Built-in

Note 1: Capacity is calculated at 220V for the 200V models and at 440V for the 400V models.

Note 2: Rated output current when the PWM carrier frequency (parameter £ F ) is 4kHz or less.
The values between parentheses refer to rated output currents when set to 12kHz.
= Refer to 1.4.4 "Current reduction curve” for details.

Note 3: If you are using a 200V-15kW or 400V-2.2kW inverter and the ambient temperature is 40°C or more, decrease
the PWM carrier frequency to 8kHz. Setting F & 3 { to ! enables you to protect the overload caused by
ambient temperature described in page A-23.

An external power supply backup available (optional) (Type: CPS002Z)

Note 4: £10% when the inverter is used continuously (load of 100%).

Note 5: Inverters, 18.5kW or greater, do not have wiring port covers. They have large openings, but there is no space
to bend the external cables inside the unit. If they are fitted external to the cabinet, please use an optional
wiring port cover.

12
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2) Standard specifications (large capacity types) [Note 1]
Item Specification

Voltage class 200V class

Applicable motor (kW) 55 | 75

Applicable motor (HP) 75 | 100
Type VFAS1-

Form 2550P 2750P
Output capacity
84 109
® (kVA) [Note 2]
= [Output current
5

2l 221 285
Output voltage Three-phase 200V~240V (The maximum output voltage is equal to the input supply voltage.)
Overload 150%-1 minute, 165%-2 sec.
current rating

o M| [?yngmlc braking Built-in dynamic braking drive circuit

52 circuit

gﬁ' Dynamic braking An external braking resistor (optional)

£ resistor = Rating: Refer to 5.19.

(| Vorage-frequency Three-phase 200~240V-50/60Hz

5o [Note 3]

S5 [Allowable

= % - 15 o
fluctuation Voltage + 10% - 15% [Note 4] Frequency 5%

Protective method 1P00 Open type (JEM1030) [Note 5]

Cooling method Forced air-cooled

Cooling fan noise (dBA) 61 | 72

Color RAL7016

EMC filter External filter (optional)

DC reactor Attached DC reactor

Item Specification

Voltage class 400V class

Applicable motor (kW) 90 [ 10 [ 132 [ 160 | 200 | 220 | 280 | 355 | 400 | 500

Applicable motor (HP) 125 [ 150 | 200 | 250 | 300 | 350 | 450 | 550 | 600 | 700
Type VFAS1-

Form 4900PC 4110KPC | 4132KPC | 4160KPC | 4200KPC | 4220KPC | 4280KPC | 4355KPC | 4400KPC | 4500KPC
Output capacity

2 |(VA) [Note 2] 136 164 197 239 295 325 419 51 578 77

&

a au)‘p“t current | 479 215 259 314 387 427 550 671 759 941
Output voltage Three-phase 380V~480V (The maximum output voltage is equal to the input supply voltage.)
Overload 150%-1 minute, 165%-2 sec.
current rating

i m| Dynamic e . . . - . : P :

S 8| braking circuit Built-in dynamic braking drive circuit External dynamic braking circuit (optional)

H

= Dynamic braking An external braking resistor (optional)
resistor = Rating: Refer to 5.19.
Voltage-frequency Three-phase 380~440V-50Hz

& S| INote 3 [Note ] Three-phase 380~480V-60Hz

2a[ Allowable

<= 0, - 159 o
fluctuation Voltage + 10% - 15% [Note 4] Frequency +5%

Protective method IP00 Open type (JEM1030) [Note 5]

Cooling method Forced air-cooled

Cooling fan noise (dBA) | 61 72 73 73 76 | 716 | 76 | 76 76 78

Color RAL7016

EMC filter Built-in

DC reactor Attached DC reactor

Note 1: For 200V-55kW, 400V-90kW or larger model, be sure to install DC reactor.
However, this is unnecessary for DC input specifications.
Note 2: Capacity is calculated at 220V for the 200V models and at 440V for the 400V models.
Note 3: An external power supply backup available (optional) (Type: CSP002Z)
Note 4: £10% when the inverter is used continuously (load of 100%).

Note 5: Inverters, 18.5kW or greater, do not have wiring port covers. They have large openings, but there is no space
to bend the external cables inside the unit. If they are fitted external to the cabinet, please use an optional

wiring port cover.
Note 6: Three-phase 380~480V-50/60Hz for 4900PC
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3) Common specification

Item

Specification

uoneoyads [01U0D

Control system

Sinusoidal PWM control

Output voltage adjustment

Main circuit voltage feedback control. (Switchable between automatic adjustment/fix/control off)

Output frequency range

Setting between 0.01 to 500Hz. Default max. frequency is set to 0.01 to 60Hz.
Maximum frequency adjustment (30 to 500Hz)

Minimum setting steps of
frequency

0.01Hz: operation panel input (60Hz base),
0.02Hz: analog input (60Hz base, 11 bit/0 to 10Vdc)

Frequency accuracy

Analog input: +0.2% of the maximum output frequency (at 25+10°C)
Digital input: +0.01%+0.022Hz of the output frequency

Voltage/frequency
characteristics

VIf constant, square reduction torque control, automatic torque boost, vector calculation control, base
frequency adjustment 1, 2, 3, and 4 (25 to 500Hz), V/f 5-point arbitrary setting, torque boost adjustment (0
to 30%), start frequency adjustment (0 to 10Hz), stop frequency adjustment (0 to 30Hz)

Frequency setting signal

3kQ potentiometer (possible to connect to 1 to 10kQ-rated potentiometer)
0 to 10Vdc (input impedance Zin: 30kQ)

0 to £10Vdc (Zin: 22kQ)

4 to 20mAdc (Zin:242Q)

Terminal board base
frequency

The characteristic can be set arbitrarily by two-point setting. Compliant with 6 types of input; analog input
(RR, VI/Il, RX, RX2), pulse input and binary/BCD input (*RX2, binary/BCD input: optional)

Frequency jump

3 places. Setting of jump frequency and width.

Upper and lower limit
frequencies

Upper limit frequency: 0 to max. frequency, lower limit frequency: 0 to upper limit frequency

PWM carrier frequency

200V-45kW or less, adjustable between 1.0 to 16kHz for 400V-75kW or less
200V-55kW or less, adjustable between 2.5 to 8kHz for 400V-90kW or more

PID control

Adjustment of proportional gain, integral time, differential time and delay filter

Torque control

Voltage command input specification: DC 0 to +10V.

suoneoyoads uonelado

Acceleration/deceleration
time

0.01 to 6000 sec. Selectable from among acceleration/deceleration. times 1, 2, 3 and 4. Automatic
acceleration/deceleration function. S-pattern acceleration/deceleration 1 and 2 pattern adjustable.

DC braking

Adjustment of braking start frequency (0 to 120Hz), braking (0 to 100%) and braking time (0 to 20 sec.).
With emergency stop braking function and motor shaft fix control function.

Forward run/reverse run

With F-CC closed to forward run, with R-CC closed to reverse run, with both closed to reverse run. With

[Note 1] PWR-CC opened to coast stop. Emergency stop by panel operation or terminal board.
Jog run Jog mode, if selected, allows jog operation from the operation panel
[Note 1] Jog run operation by terminal board is possible by setting the parameters.

Preset speed operation
[Note 1]

By changing the combination of open/close between S1, S2, S3, RR/S4-CC, set frequency + 15-speed
operation.
Selectable between acceleration/deceleration time, torque limit and V/f by set frequency.

Retry

Capable of restarting after a check of the main circuit elements in case the protective function is activated.
Max. 10 times selectable arbitrarily. Waiting time adjustment (0 to 10 sec.)

Soft stall

Automatic load reduction control at overloading. (Default: OFF)

Cooling fan ON/OFF

The cooling fan will be stopped automatically to assure long life when unnecessary.

Operation panel key
operation ON/OFF control

Key prohibition selectable between STOP key only, MODE key only, etc. All key operations can be
prohibited.

Regenerative power ride-
through control

Possible to keep the motor running using its regenerative energy in case of a momentary power failure.
(Default: OFF)

Auto-restart operation

Possible to restart the motor in coasting in accordance with its speed and direction. (Default: OFF)

Simplified pattern

Possible to select each 8 patterns in 2 groups from 15-speed operation frequency. Max. 16 types of

operation operation possible. Terminal board operation/repeat operation possible.
Commercial inverter Possible to switch operation by commercial power source or inverter
switching

Light-load high-speed
operation

Increases the operating efficiency of the machine by increasing the rotational speed of the motor when it is
operated under light load.

Drooping function

When two or more inverters are used to operate a single load, this function prevents load from
concentrating on one inverter due to unbalance.

Override function

External input signal adjustment is possible to the operation frequency command value.

uonouNy 8AIRJ0Id

Protective function

Stall prevention, current limit, overcurrent, overvoltage, short circuit on the load side, ground fault on the
load side [Note 6], undervoltage, momentary power failure (15ms or more), non-stop control at momentary
power failure, overload protection, arm overload at starting, overcurrent on the load side at starting,
overcurrent and overload at dynamic braking resistance, fin overheat, emergency stop

Electronic thermal
characteristic

Switchable between standard motor/constant torque VF motor, adjustment of overload protection and stall
prevention level.

Reset

Reset by 1a contact closed (or 1b contact opened), or by operation panel. Or power source OFF/ON. This

function is also used to save and clear trip records.

(Continued overleaf)
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(Continued)
Item Specification
Alarms Stall prevention during operation, overload limit, overload, undervoltage on power source side, DC circuit
undervoltage, setting error, in retry, upper limit, lower limit.
Overcurrent, overvoltage, fin overheat, short circuit on the load side, ground fault on the load side, inverter
overload, arm overcurrent at starting, overcurrent on the load side at starting, EEPROM error, RAM error,
Causes of o . N -
failures ROM error, transmission error, (dynamic braking resistor overcurrem/overload.), (emergency stop),
(undervoltage), (low current), (overtorque), (motor overload), (output phase failure)
The items in the parentheses are selectable.
Operation frequency, operation frequency command, forward run/reverse run, output current, DC voltage,
o 4-digit output voltage, compensated frequency, terminal board input/output information, CPU version, control
-ﬁ 9 EEPROM version, past trip history, cumulative operation time, speed feedback, torque, torque command,
2 and 7- Monitoring torque current, exiting current, PID feedback value, motor overload factor, inverter overload factor, PBR
%" i;gDmem function overload factor, PBR load factor, input power, output power, peak output current, peak DC voltage, Motor
2 counter pseudo PG, position pulse, RR input, VI/Il input, RX input, RX2 input, FM output, AM output,
S meter adjustment fix output, flash memory version, main circuit EEPROM version, types of connection
option, previous default setting, previous automatic control (AU2)
Fres unit display Display of optional units cher than output frequency (motor speed, line speed, etc), current ampere/%
switch, voltage volt/% switch
Automatic edit | Searches automatically parameters that are different from the standard default setting parameters. Easy
function to find changed parameters.
User default User parameter settings can be saved as default settings. Allows to reset the parameters to the user-
setting defined parameter settings.
LED Charge display | Displays main circuit capacitor charging.

Input/output terminal input
function

Possible to select positive logic or negative logic with programmable input/output terminal function menu.
[Note 1] [Note 2]
(Default setting: positive logic)

Sink/source switching

Possible to switch between minus common (CC) and plus common (P24) for control terminal.
(Default setting: minus common (CC))

|eubis jndjno

Failure detection signal

1c contact output (250Vac-2A-cos®=1, 250Vac-1A-cos®=0.4, 30Vdc-1A)

Low speed/speed reach
signal output
[Note 2]

Open collector output (24Vdc, max. 50mA, output impedance: 33Q)

Upper/lower limit
frequency signal output
[Note 2]

Open collector output (24Vdc, max. 50mA, output impedance: 33Q)

Output for frequency
meter/

Output for ammeter
[Note 3]

Analog output. TmAdc full-scale DC ammeter or 7.5Vdc-1mA voltmeter

Pulse train frequency
output

Open collector output (24Vdc, max. 50mA)

Communication function

RS-485 standard 2-channel equipped (connector: modular 8P)
CC-Link, DeviceNet and PROFIBUS-DP are optional.

sjuslLoIIAUT

Use environments

Indoor use. Altitude: 3000m or less (current reduction necessary if 1000m or more.) Place not exposed to
direct sunlight and free of corrosive and explosive gases.

Ambient temperature

-10 to +60°C (Remove the upper cover if 40°C or more, max. 60°C) [Note 4]

Storage temperature

-25 to +70°C

Relative humidity

20 to 93% (free from condensation)

Vibration

5.9m/s%0.6G} or less (10 to 55Hz) (Compliant with JIS C60068-2-6)

Note 1: 16 contact input terminals (of which 8 are options) are programmable contact input terminals, and they make it
possible to arbitrarily select from 136 types of signals.

Note 2: Programmable ON/OFF output terminals make it possible to arbitrarily select from 150 types of signals.

Note 3: Programmable analog output terminals make it possible to arbitrarily select from 55 types of signals.

Note 4: When using inverters where the ambient temperature will rise above 50°C, remove the upper cover and
operate each inverter at a current lower than the rated one.

Note 5: Inverters, 18.5kW or greater, do not have wiring port covers. They have large openings, but there is no space
to bend the external cables inside the unit. If they are fitted external to the cabinet, please use an optional

wiring port cover.

Note 6: This function protects inverters from overcurrent due to output circuit ground fault.
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12.2 Outside dimensions and mass

m Outside dimensions and mass

Applicable | Applicable Dimensions (mm) Approx.
V;L;as,ge motor | molor | Invertertype |\ || o L ywg | Wy | wa | H2 | Ha | w4 | DrEWING| weisht
(kW) (HP) (kg)
0.4 0.5 VFAS1-2004PL
0.75 1 VFAS1-2007PL | 130 | 230 | 152 | 114 | 220 | - - - - A 3
15 2 VFAS1-2015PL
22 3 VFAS1-2022PL
3.7/40 [5 VFASt20a7PL | 100 | 260 | 164 | 138 | 249 | - ) ) ) B 4
5.5 75 VFAS1-2055PL | 175 | 295 | 164 | 158 | 283 | - - - - 9 55
75 10 VFAS1-2075PL | 210 | 295 | 191 [ 190 | 283 | - - - - D 75
1 15 VFAS1-2110PM
ooy |18 > VeAst2sopy ] 230 | 400 | 191 | 210 | 386 | - - - - E 14
18.5 25 VFAS1-2185PM
2 2 VFAst 2z | 220 | 420 | 212 | 206 | 403 | - - - - F 21
30 40 VFAS1-2300PM
37 50 VFAS1-2370PM | 320 | 550 | 242 | 280 | 525 | - - - - H 41
45 60 VFAS1-2450PM
55 75 vast2ss0p | 310 | 880 | 370 | 250 | 650 | 320 | 75 | 150 | 30 J 59
(920) (87)
75 100 vast27s0p | 350 | /%2 | 370 | 208 | 758 | 360 | 72 | 150 | 30 K 2
(1022) (103)
0.75 1 VFAS1-4007PL
15 2 VFAS1-4015PL | 130 | 230 | 152 | 114 | 220 | - - - - A 3
22 3 VFAS1-4022PL
3.7/40 [5 VFAS1-4037PL | 155 | 260 | 164 | 138 | 249 | - - - - B 4
55 75 VFAS1-4055PL
75 0 VAstaorspL ] 175 | 295 | 164 | 158 | 283 | - - - - o] 55
1 15 VFAS1-4110PL | 210 | 295 | 191 [ 190 | 283 | - - - - D 8
15 20 VFAS1-4150PL 13
18.5 25 VFASTa4t8spL | 20 | 400 | 191210 386 | - ) ) ) E 16
22 30 VFAS1-4220PL | 240 | 420 | 212 [ 206 | 403 | - - - - F 21
30 40 VFAS1-4300PL
P> s VFASTaaT0pL | 240 | 850 | 242 | 206 | 529 | - - - - G 29
45 60 VFAS1-4450PL
55 75 VFAS1-4550PL | 320 | 630 | 290 | 280 | 605 | - - - - | 48
75 100 VFAS1-4750PL
400V |90 125 veast4e00rc | 310 | 880 | 370 | 250 | 650 | 320 | 75 | 150 | 30 J %9
(920) (89)
782 74
10 150 VFAS1-4110KPC | 350 370 | 298 | 758 | 360 | 72 | 150 | 30 K
(1022) (108)
950 82
132 200 VFAS1-4132KPC | 330 370 | 285 | 920 | 340 | 75 | 150 | 30 L
(1190) (118)
160 250 veast-4160kpe | 430 | 920 | 370 | 350 | 920 | 440 | 75 | 150 | 30 M 104
(1190) (161)
200 300 VFAS1-4200KPC 134
585 | 950 | 370 | 540 | 920 | 598 | 75 | 150 | 30 N (194)
220 350 VFAS1-4220KPC (1190) 136
280 450 VFAS1-4280KPC (204)
355 550 VFAS1-4355KPC 1150 225
200 500 VFAst2aokpe]| 80 (1390) 370 | 418 | 1120 | 890 | 75 | 150 | 30 o) (330)
500 700 vrast-4s0okpe | 1108 | 1190 | 370 | 533 | 1120 [1120| 75 | 150 | 30 P 330
(1390) (462)

Note: Value in () includes attached DC reactor.
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13. Before

13.1

iIce

- Trip information and remedies

Trip causes/warnings and remedies

When a problem arises, diagnose it in accordance with the following table.

If it is found that replacement of parts is required or the problem cannot be solved by any remedy described in the table,

contact your supplier.
[Trip information]

Eg;ioer Description Possible causes Remedies
*The acceleration time AL [ is too short. [+Increase the acceleration time H L [ .
*The VI/f setting is improper. *Check the V/f parameter setting.
+A restart signal is input to the *Use I/ 5 (Auto-restart) and 1/ s [ (Regenerative
rotating motor after a momentary power ride-though control).
ori dngrcurrent stop, etc. «Increase the carrier frequency [ F.
Or iR unnlg i +A special motor (e.g. motor with a |+Decrease w & setting value.
acceleration small impedance) is used. «Decrease F 5 [ ! (stall prevention level) to 130 as
*Manual torque boost value (s &) is large. | a guide.
«Increase L F (carrier frequency) setting value if it
is set at lower value (2kHz or less).
mr = |Overcurrent The deceleration time o £ [ is too |-Increase the deceleration time o £ L.
L+ o [during short. (in deceleration)
HE £ 1 deceleration
T Overcurrent *The load fluctuates abruptly. *Reduce the load fluctuation.
*‘-,L,'7.3.,F, during fixed *The load is in an abnormal *Check the load (operated machine).
Yk 37 Ispeed condition.

Z
Sl r
T

1

100 (P OCIF

uL o,

0 3 F originate from
causes other than those
mentioned above.

«A main circuit elements is defective.
*Overheat protection is activated.

*Make a service call.

*Check operation of cooling fan.

*Check cooling fan control mode parameter
FEZL.

from external
device

koA U-phase arm +A main circuit elements is defective | *Make a service call.
=L short-circuit (U-phase).
koraa V-phase arm +A main circuit elements is defective [*Make a service call.
e short-circuit (V-phase).
e W-phase arm «A main circuit elements is defective |*Make a service call.
YL T short-circuit (W-phase).
*The insulation of the output main | +Check the cables and wires for defective
circuit or motor is defective. insulation.
Loaded side *The motor has too small «Selection of short circuit detection at starting
00! |overcurrentat | impedance. parameter £ 5 {3
start time *The drive circuit board in the «If this error message appears when a motor is not
inverter was damaged. connected to the inverter, the inverter itself may be
faulty, so make a service call.
*PB-PC/+ circuit is shorted. *Check the impedance wiring for the resistor, etc.
Dynamic braking | *A resistor with resistance smaller |+<Make a service call.
glfenrqfur}trent :gzinstt:r?crgligl?éjrm :C”t‘;‘gab'e «Check if regenerative brake is connected.
Gir (200V-55kW or |+Parameter F & was set to ford “If regenerative bra,lg'e Is not necessary, set
c Y h parameter # 5 to 7.
larger, 400V- without connecting regenerative
90kW or larger) | brake or with wire disconnected
(with dynamic braking).
*The cooling fan does not rotate. *Restart the operation by resetting the inverter after
*The ambient temperature is too it has cooled down enough.
high. *The fan requires replacement if it does not rotate
o N *The vent is blocked up. during operation.
LH |Overheating A heat generating device is «Secure sufficient space around the inverter.
installed close to the inverter. *Do not place any heat generating device near the
*The thermistor in the unit is inverter.
disconnected. *Make a service call.
*An input signal is impressed at *The motor is overheated, so check whether the
Th : control input terminal PTG for current flowing into the motor exceeds the rated
ermal trip .
stop command optional adq-on cards. ) current.
OHZ +A thermal trip command (input

terminal function: 55 or 4 7)is
issued by an external control
device.

* In the event one of the error codes 5L (F to L 3F and JL A {to § L A 3 appears, in which case a main circuit

component has most probably failed, the only way to reset the inverter is to turn power off and back on.
(Continued overleaf)
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(Continued)
Eé[joé Description Possible causes Remedies
*Rapid acceleration is operated. «Increase the acceleration time 5L .
+The DC braking amount is too *Reduce the DC braking amount ~ &' 5 { and the
large. DC braking time £ 25 2.
my o« |Inverter *The V/f setting is improper. *Check the V/f parameter setting.
Yt overload +A restart signal is input to the *Use !/ s 5 (Auto-restart) and L/, (Regenerative
rotating motor after a momentary power ride-though control).
stop, etc.
*The load is too large. *Use an inverter with a larger rating.
*The V/f parameter is improperly set. | *Check the V/f parameter setting.
*The motor is locked up. *Check the load (operated machine).
+Low-speed operation is performed |<Check the L /7 setting and adjust F 5 0 &
L 2 [Motoroverload | continuously. according to the sustainable overload in the motor
*An excessive load is applied to the | low-speed range.
motor during operation. *Reduce the DC braking amount F &5 { and the
DC braking time £ 25 2.
Dynamic *Rapid deceleration is operated. «Increase the deceleration time o £ I .
T br)z,akin resistor *Dynamic braking is too large. «Increase the capacity of dynamic braking resistor
e 9 (wattage) and adjust PBR capacity parameter
overload PLLE
The input voltage fluctuates abnormally. |+Insert a suitable input reactor.
(1)The power supply has a capacity
of 500kVA or more.
(2)A power factor improvement
Overvoltage capacitor is opened and closed.
OF ! |during (3)A system using a thyrister is
acceleration connected to the same power
distribution line.
«A restart signal is input to the *Use !/ s 5 (Auto-restart) and L{ ., (Regenerative
rotating motor after a momentary power ride-though control).
stop, etc.
+The deceleration time 4 £ £ is too «Increase the deceleration time o £ [ .
short (regenerative energy is too
large).
*The dynamic braking resistor has a|+Install a dynamic braking resistor.
considerably large resistance. *Decrease dynamic braking resistance. (Also reset
+F 1 (Dynamic braking resistor) is OFF. | the P& - .)
Overvoltage Qvglr:vl_gltage limit operation £ 355 [+Set dy?amic braking mode parameter 7 &
. - is X properly.
bee gggglgeration +The input voltage fluctuates abnormally. |Set overvoltage limit operation 5 37 5 properly.
(1)The power supply has a capacity |<Insert a suitable input reactor.
of 500kVA or more.
(2)A power factor improvement
capacitor is opened and closed.
(3)A system using a thyrister is
connected to the same power
distribution line.
*The input voltage fluctuates «Insert a suitable input reactor.
abnormally.
(1)The power supply has a capacity
of 500kVA or more.
(2)A power factor improvement
Overvoltage capacitor is opened and closed.
OF 3 |during fixed (3)A system using a thyrister is
speed operation | connected to the same power
distribution line.
*The motor is in a regenerative «Install a dynamic braking resistor.
state because the load causes the
motor to run at a frequency higher
than the inverter output frequency.
*Overtorque reaches to a detection |+Check system error.
level during operation.
«0t | overtorque «Stall prevention operation was *Check whether the motor is overloaded or the
e a performed continuously for a brake is engaged.
length of time longer than that set
with F452.
Low current *The output current decreased to a |+Check the suitable detection level for the system
s operation low-current detection level during | (F & { {).
P operation. *Make a service call if the setting is correct.
*The input voltage (in the main *Check the input voltage.
circuit) is too low. «To cope with a momentary stop due to
1o o |Undervoltage *Momentary power failure occurs undervoltage, enable i/ £ (Regenerative power
H7 T (main circuit) because undervoltage continues ride-through control), 1 s 5 (auto-restart control),
longer than undervoltage detection | and F 5 £ & (Undervoltage detection time).
time FAZ 8.

*Presence or absence of parameter trip can be selected.

(Continued overleaf)
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(Continued)
Error D - ! :
code escription Possible causes Remedies
«Inverter is stopped by panel *Reset the inverter.
operation during automatic or
remote operation.
E Emergency stop A stop command (input terminal
function: & or £ {)is issued by
an external control device.
£ 1 [ePRoM ovor |4 9ea wilng eror ocours. [T e e e e
*Some internal data is corrupted. *Make a service call.
£ E P2 |Initial read error |-Power was turned off while £ 4 F |+Set £ 4 7 again. If the inverter does not recover
was being set. from the error, make a service call.
£ £ F 3 [Initial read error [-Some internal data is corrupted. *Make a service call.
EF i Ground fault *A current leaked from an output *Check the cable and the motor for ground faults.
EFZ cable or the motor to ground.
. A phase failure occurred in the *Check the main circuit output line, motor, etc. for
£oHD gﬁ:ﬁg‘ phase output line of the main circuit. phase failure.
T +Select output phase failure detection parameter F 5 5.
;F’ Input phase A phase failure occurred in the *Check the main circuit input line for phase failure.
H { |failure input line of the main circuit.
Errd Main unit RAM |+The control RAM is defective. *Make a service call.
= |fault
Err3 Main unit ROM |+The control ROM is defective. *Make a service call.
fault
£~ 5 |CPU fault *The control CPU is defective. *Make a service call.
o « A normal communication was not [+Check the remote control device, cables, etc.
Err5 t@ommutnlcatlon possible for the time or longer set
ime-out error by FE03
£ - ~ & |Gate array fault [-Main gate array is defective. *Make a service call.
Err Output current | +*The main output current detector is [*Make a service call.
detector error defective.
Optional unit «An optional device has failed. *Check the connection of optional board(s).
Errf faEIt (such as a communication device |+Refer to instructions of options concerned specified
[add-on option]) in Section 6.42.
*The capacity of the motor *Make sure that a motor is connected.
connected is 2 notches or more *Make sure that the motor is at standstill.
smaller than the inverter capacity. |<Perform auto-tuning 1 again and if the error
£ £~ |Tuning error *The motor connected is not a persists, perform tuning manually.
three-phase inductive motor.
*Tuning is performed while the
motor is running.
«Tuning required to boost torque as |*Make sure that a motor is connected.
specified with 5 4 {{ cannot be |*Make sure that the motor is at standstill.
performed. *Perform auto-tuning 1 again and if the error
*The capacity of the motor persists, perform tuning manually.
connected is 2 notches or more
smaller than the inverter capacity.
TR T *The motor connected is not a
Een ! é:rr:’)r’u tuning three-phase inductive motor.
*Tuning is performed while no motor
is connected.
*The cables connecting the inverter
to the motor are too long; they are
more than 30m in length.
*Tuning is performed while the
motor is running.
*Tuning required to leak inductance |*Make sure that a motor is connected.
as specified with £ 4 {7 cannot |*Make sure that the motor is at standstill.
be performed. *Perform auto-tuning 1 again and if the error
*Tuning required to boost torque as | persists, perform tuning manually.
specified with = 4 {{J cannot be
performed.
*The capacity of the motor
connected is 2 notches or more
FLnl F 4 {7 tuning | smaller than the inverter capacity.
7 error *The motor connected is not a
three-phase inductive motor.
*Tuning is performed while no motor
is connected.
*The cables connecting the inverter
to the motor are too long; they are
more than 30m in length.
*Tuning is performed while the
motor is running.

*Presence or absence of parameter trip can be selected.
(Continued overleaf)
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(Continued)
Error Description Possible causes Remedies
code
Some items indicated on the motor *Make sure that all items on the motor nameplate
nameplate are not entered correctly. are entered correctly.
-Base frequency i1
E k3 |Motor constant | g frequency voltage 1 o/ & oo

setting error

*Motor rated capacity F 45 5
*Motor rated current F 47 &
*Motor rated speed £ 4 7

Inverter type

«Is circuit board (or main

*When board has been replaced, input & for & 5.

«A value other than 0.0 is specified
for 7 5 3 [, although the brake
answer function is not used.

EEYF circuit/drive circuit board)
error replaced?
Analog input *Overrated voltage is applied to *Apply voltage within the rated voltage.
£ - I |terminal analog input.
overvoltage
*The signal from system is not *Please check if the sequence is normal or not.
inputted into input terminals. *Please set {3 or {3 { as the input terminal to
+The input terminal function ( { 3, | use.
£ - ! !|Sequence error | {3 {)is notset up. *Please set up 0.0, when you do not use system-

supporting sequence.

Disconnection of encoder circuit.
*The encoder is not connected

*Check connection of encoder.
Connect encoder correctly.

=)
£ - {2 |Encoder error correctly. «Check whether the setting of £ 3 75 matches the
phase-A and phase-B connections of the encoder.
£-13 Speed error *Encoder error (inverter error) *Check connection of encoder.
“ = "7 |(Over speed) Connect encoder correctly.
£- 17 Key failure *The same key is input continuously | *Check the operation panel.
alarm more than 20 seconds.

Terminal input
error

*Braking down of a wire for VI/II
input signal.

*Terminal circuit board comes off
and falls

*P24 overcurrent

«Check VI/Il input signal.
«Install the control terminal board to the inverter.

*Check P24 terminal short circuit to CC or CCA.

Abnormal
CPU2
communication

*An error arises during CPU2
communication.

*Make a service call.

V/f control error

*An internal control error occurs.

*Make a service call.

£-19
E-28
£-21

CPU1 fault

A software error occurs in the
control CPU.

*Make a service call.

Abnormal logic
input voltage

*An abnormal voltage is applied to
the control logic input terminal.

*Check the signal given to the logic connected with
the input terminal.

Option 1 error

*Expansion 1/O card 1 is defective.

*Make a service call.

(| m
'

Uty

RO (XN R N)

Option 2 error

*Expansion 1/O card 2 is defective.

*Make a service call.

Stop position
retaining error

A deviation error occurs during stop
position retaining control.

*The stop position adjustment range
specified with £ 35 { is too
narrow.

«Creeping speed is too fast.

*Check connection of encoder.
«Adjust the proportional P gain F 35 2.
eIncrease F 3§ .

+Lower the creeping speed.

CPU2 fault

*Motor control CPU is defective.
*The drive circuit board in the
inverter was damaged.

*Make a service call.

Control power

*The control voltage between +SU
and CC terminals is too low.

+Check whether the voltage between +SU and CC
terminals is DC20V or more.

error

£-ag backup «Control power is not supplied «Set £ & 7 to 0 if a control power backup device
LR undervoltage through +SU and CC terminals. is not connected to +SU and CC terminals.
error *The parameter £ 5 4 7 is not set To reset the inverter that has been tripped because
correctly. of this error, turn it off and then back on.
Step-out (for *The motor shaft is locked. +Unlock the motor shaft.
S0l E | PM motors *One output phase is open. +Check the interconnect cables between the
only) +An impact load is applied. inverter and the motor.
o _ - |Powerremoval |<Error of power removal signal *Make a service call.

Note: Please contact us if you find any trips other than the above.
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[Alarm] The following are messages only. No trip is developed.

Error Problem Possible causes Remedies
code
ST terminal (terminal to which the |+Close ST (terminal to which the ST function is
O FF |STsignal OFF | ST function is assigned) is in open-| assigned)-CC circuit.
circuit.
PWR signal *PWR terminal is in open-circuit. *Close PWR-CC circuit.
FrA OFF
*The control voltage between +SU | +Check whether the voltage between +SU and CC
and CC terminals is too low. terminals is DC20V or more.
«Control power is not supplied *Set £ 54 7 to J if a control power backup device
Control power through +SU and CC terminals. is not connected to +SU and CC terminals.
L 0OFF |backup *The parameter F 5 4 7 is not set Inthe event of a [ [ F F error, the inverter will not
undervoltage correctly. be reset automatically even if the control voltage
between +SU and CC terminals returns to its
normal level. To reset the inverter, turn it off and
then back it on.
*The supply voltage between R, S | *Measure the main circuit supply voltage.
NOFEE Undervoltage in | and T is under voltage. If the voltage is at a normal level, the inverter
HETE  main circuit «Trouble of rush current restraint requires repairing.
circuit or DC circuit fuse. *Make a service call.
*The inverter is in the process of *The inverter is normal if it restarts after several
£ Y| Ret retry. tens of seconds. The inverter restarts
e ry «A momentary stop occurred. automatically. Be careful of the machine because it
may suddenly restart.
Point setting *The frequency setting signals at +Set the frequency setting signals at points 1 and 2
Err ! alarm points 1 and 2 are set too close to | apart from each other.
each other.
*This message is displayed when *Press the STOP key again to clear the trip.
cl B pressing the STOP key while an
) lear enabling N
L L7 |indication error code_ is dlsplaygd. ) ) ) )
«Input terminal RES signal is ON *Turn off the input terminal RES signal.
during trip display.
Emergency stop [*The operation panel is used to stop | *Press the STOP key for an emergency stop. To
£ FF |enabling the operation in automatic control | cancel the emergency stop, press any other key.
indication or remote control mode.
Setting error *An error is found in a setting when |+<Check whether the setting is made correctly.
alarm data is reading or writing.
An error code
H /L [I|and data are
displayed
alternately twice
each.
. «DC braking in process *The message goes off in several tens of seconds if
db | DC braking no problem occurs. [Note]
Shaft fixing in *Motor shaft fixing control is in «If the message disappears by stop command (ST
=R=Ri control process. (terminal to which the ST function is assigned)-CC
open), it is normal.
*The digit number of the item «For indication of frequency, set multiplying rate
I displayed, e.g., frequency, is in (F 70 2) lower. (Parameter setting that results in
EE" Panel indication | excess of the specified digit overflow is of course valid.)
£3 overflow number.
(Number of overflowing digits is
indicated.)
Parameters in  |+Parameters are being initialized to |+Normal if the message disappears after a while
{m {E |the process of default values. (several seconds to several tens of seconds).
initialization
At |in auto-tuning 1 *Auto-tuning 1 in process. -g:g;nna:jlsif it the message disappears after a few
Auto-stop *The automatic stop function of *This function is deactivated when the command
because of F &' 5 5 is being performed. frequency becomes 0.2Hz or more higher than the
LGLP continuous lower-limit frequency (LL) or when a command for
= " | operation at the stopping operation is entered.
lower-limit
frequency
Momentary *The deceleration stop function of |+To restart operation, reset the inverter or input an
power failure UL (regenerative power ride- operation signal again.
sLop slowdown stop | through control) is activated.
=7 1 prohibition
function
activated.

(Continued overleaf)
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(Continued)

Eé[joé Problem Possible causes Remedies
HERA Display of «First and last data in the A L/ H «To exit from the group, press the MODE key.
’EL ! first/last data group.

nd items

*Learning for brake sequence «To cancel learning, suspend it and set learning
k1!~ |During learning | operation or light-load high-speed | parameters - 375 to [J.

operation is currently in progress.

*Braking operation is not performed
normally.

*The load is too heavy.

*There are some operation errors.

Brake sequence
learning error

+Brake signal output (5 &, & 5) is not assigned to
the control output terminal.

*The brake function mode selection parameter

(F 34 !)is not set.

« Learning is performed while the load is lifted

Light-load high-
speed learning
operation error

*There are some errors in the
operation for learning for light-load
high-speed operation.

*Check whether the learning operation for light-load
high-speed operation is performed correctly.
= Refer to 6.16.

Learning operation for light-load
high-speed operation is performed
while the load is lifted.

*Motor constants (u L, wi v,
FYOS5to FY 1 3)arenot
entered correctly.

Light-load high-
speed learning
overload error

«Check the load.
+Check the motor constant setting.

*This message appears if the

Key operation ENTER key is pressed and held

permitted down for 5 seconds or more when
temporarily key operation is prohibited by
Fa3q.

*When this message is displayed, all the keys are
operational. To prohibit key operation again, turn
off the inverter and then turn it back on.

Note: In the case of DC injection breaking ON/OFF function is selected for an input terminal; if “of 5" disappears as a
result of open-circuit between the terminal and CC, it is normal.

[Pre-alarm display]

Eé[joé Description Possible causes Remedies

r Overcurrent pre-alarm _ [Same as £/ (Overcurrent) Same as & £ (Overcurrent)

P Overvoltage pre-alarm  [Same as {7 7 (Overvoltage) Same as [ P (Overvoltage)
Achieving PBR operation | # blink while PBR is operating is not an | # blink while PBR is operating is not an
level error. error.

L Overload pre-alarm Sameas L {and ! & (Overload) |Sameas ! {and{/! 2 (Overload)

H Overheat pre-alarm Same as { H (Overheat) Same as {1 H (Overheat)

E Communication error *Various transmission errors occur *For measures to correct various kinds

when computer is linked up with
inverter system.

*Various transmission errors occur in
inverter to inverter communication
(slave side). Time-out or trip in master
side.

of data transmission errors, refer to
the instruction manual for the
communications device used specified
in Section 6.42.
*Check the master inverter.

If two or more problems arise simultaneously, one of the following alarms appears and blinks.
CPPLLHDPL, L JOPLH
The blinking alarms £, #, L, H, £ are displayed in this order from left to right.
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13.2  Method of resetting causes of trip

Do not reset the inverter when tripped because of a failure or error before eliminating the cause. Resetting the tripped
inverter before eliminating the problem causes it to trip again.

For recovering inverter from trip status,

(1) By turning off the power (Keep the inverter off until the LED turns off.)
= Refer to Section 6.33.2 (inverter trip retention selection F & [ &) for details.
(2) By means of an external signal (shorting RES and CC on control terminal board — release)
(3) By operation panel operation
(4) By means of a communication
= For details, refer to the instruction manual for the communications device used
specified in section 6.41.

reset it in one of the following ways.

To reset the inverter by operation panel operation, follow these steps.
1. Check whether the LED on the control panel indicates that tripping has occurred. If the occurrence of tripping is
not indicated, press the MODE key to display it.
2. Press the STOP key and make sure that L ~ is displayed.
3. Pressing the STOP key again will reset the inverter if the cause of the trip has already been eliminated.

*When any overload function [ {: Inverter overload, . ': Motor overload, {I{ r : Dynamic braking resistor
overload] is active, the inverter cannot be reset by inputting a reset signal from an external device or by operation
panel operation before the virtual cooling time has passed.

{: for about 30 seconds after trip
' for about 120 seconds after trip
~: for about 20 seconds after trip

Standard virtual cooling time ... In case of JL
In case of 1.
In case of L

Note: L ! or L & can be reset during virtual cooling time if the CPU1 version is Ver.106 or successor. However,

note that the inverter is in a state easy to trip during virtual cooling time.

*If the inverter trips because of overheat (I H), reset it after a considerably long time enough for cooling it down
completely, because overheat is detected based on its internal temperature.

- Caution - H
For quickly recovering inverter from trip status, turn it off once and reset it. However, this measure is taken
i frequently, it may cause damage to the motor and other component units. :
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13.3  If the motor does not run while no trip message is displayed...

If the motor does not run while no trip message is displayed, follow these steps to track down the cause.

Is the 7-segment LED > Check the power supply [ _o | Is power being > Supply the power
extinguished? and the MCCB. supplied normally? normally.

_>" Make a service call. "

NOFF blinking? Main circuit power is undervoltage. Check the input voltage. If a DC
reactor (DCL) is connected, check also its wiring.
= For monitoring input voltage, refer to Section 8.2.1.

@

F F displayed? « Check whether a control terminal circuit board is connected to the inverter.
* When sink logic is enabled (SW1: SINK), no connection is established
between STand CC. Close the circuit between CC and the terminal to

which the ST (standby) function on the control circuit terminal is
assigned. = Refer to section 7.2.1.

« When source logic is enabled (SW1: SOURCE), no connection is established
between ST and P24. Establish a connection between P24 and the terminal
on the control terminal board to which the ST (standby) function is assigned.

@
=]

Is any failure message Track down and eliminate the cause of the failure and then reset the
displayed? inverter.
= Refer to Section 13.1. = For resetting, refer to Section 13.2.
ézrileur‘_etn{_egsaang a The inverter is in the process of retrying. The retry function can be disabled
displayed alte%nately? by normal or emergency stop operation, or by turning off the inverter.
RUN key lamp lighted? « When operation panel operation is selected ... Press the RUN key to start
the operation. .
» Check whether the operation panel operation frequency is set properly. H

= Refer to Section 3.2.2.
« If another operation mode is selected ... Change the setting of the
command mode selection parameter £ /7[i o . = Refer to Section 5.5.

« If the control panel operation mode is selected ... Change the setting
vexessssasssaneasagp| Of the command mode selection parameter £ /10 d to .
= Refer to Section 5.5.

« In other operation mode ... Check whether the external operation
command is entered. Setup status of input terminals can be checked
by the monitor. = Refer to Section 8.1.

« Check setup contents of £ {[i 5 parameter (selection of operation to
which priority is given when forward/reverse run commands are input
simultaneously). = Refer to Section 6.2.1.

« Check to see that the frequency setting signal is not set at zero.

- « Check the settings of the frequency setting signal parameters F /7
13 Feoo, Fe2o 7gand FE'QE'.:RyefertogSecgtion 5.5.
« Check the frequency setting signal points 1 and 2 settings.
= Refer to Section 7.3.
« Check that the start-up frequency is not higher than the operation
frequency. = Refer to Section 6.7.
« Check that the frequency setting (preset-speed operation frequency,
etc.) is not set at zero.
« Check that the motor is not under a too large load or not locked up.
—Reduce the load if necessary.

3 | e

[

Determine the cause, using the parameter display function and the status monitoring function.
= Refer to Section 11 for the parameter display function or Section 8 for the status motoring
function.
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13.4

How to check other troubles

The following table provides a listing of other troubles, their possible causes and remedies.

Troubles

Causes and remedies

direction.

The motor runs in the wrong

«Invert the phases of the output terminals U, V and W.
«Invert the forward/reverse run signal terminals of the external input device.
= Refer to Section 7.2, Assignment of functions to control terminals.

The motor runs but its
speed does not change
normally.

*The load is too heavy.

*Reduce the load.

+Soft stall function is activated.

Switch off soft stall function. = Refer to Section 5.14.

*The maximum frequency £ H and the upper limit frequency 1/
Increase the maximum frequency F H and the upper limit frequency
*The frequency setting signal is too low.

Check the signal set value, circuit, cables, etc.
*Check the setting characteristics (point 1 and point 2 settings) of the frequency setting
signal parameters. = Refer to Section 7.3.
*The base frequency voltage 1 L v is too low.
«If the motor runs at a low speed, check to see that the stall prevention function is
activated because the torque boost amount is too large.

Adjust the torque boost amount (. k) and the acceleration time (AL ).

= Refer to Section 5.7 and 5.2.

are set too low.

m
uL -

The motor does not
accelerate or decelerate
smoothly.

*The acceleration time (AL [) or the deceleration time (d £ [ ) is set too short.
Increase the acceleration time (AL ) or the deceleration time (4 £ ).

Atoo large current flows
into the motor.

*The load is too heavy.

Reduce the load.

«If the motor runs at a low speed, check whether the torque boost amount is too large.
= Refer to Section 5.7.

The motor runs at a higher
or lower speed than the
specified one.

*The motor has improper voltage rating.

Use a motor with a proper voltage rating.

*The motor terminal voltage is too low.

Check the setting of the base frequency voltage parameter (u L w).
= Refer to Section 5.8.

Change the cable for thicker one.

*The reduction gear ratio, etc., is not set properly.
Adjust the reduction gear ratio, etc.

*The output frequency is not set correctly.

Check the output frequency range.

*Adjust the base frequency. = Refer to Section 5.8.

The motor speed varies
during operation.

*The load is too heavy or too light.

Reduce the load fluctuation.

*The inverter or motor used does not have a rating large enough to drive the load.

Use an inverter or motor with a rating large enough.

*Check whether the frequency setting signal changes.

«If the V/f control selection parameter P & is set at &' or larger (5 and & are removed.),
check the vector control setting, operation conditions, etc. = Refer to Section 5.6.

Some or all of seven keys
on operation panel don't
work.

*Change panel operation prohibition parameter 7 7 J50~F 73 7.

Access to parameter results
in failure.

* Parameter is occasionally set for key operation prohibition mode. Cancel key
operation prohibition mode according to the following procedure.

To cancel the setting, press and hold down the ENTER key for 5 seconds or
more.

Parameter settings cannot
be changed.

(1)If parameter write protect selection parameter F 7 ] is setat ! (prohibited),

Monitor (Display) is
uncontrollable.

change the setting to {7 (allowed).
(2)If there is an input terminal that is set for ¢ {{J (or { { {) (parameter editing
enabling ) by input terminal function parameter, turn on the terminal.

How to cope with parameter setting-related problems

If you forget parameters
which have been reset

*You can search for all reset parameters and change their settings.
= Refer to Section 5.21 for details.

If you want to return all
reset parameters to their

respective default settings

*You can return all parameters which have been reset to their default settings.
= Refer to Section 5.20 for details.
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14. Inspection-and maintenance

{> Danger

« The equipment must be inspected every day.
If the equipment is not inspected and maintained, errors and malfunctions may not be discovered which could
lead to accidents.
Mandatory | « Before inspection, perform the following steps.
(1) Shut off all input power to the inverter.
(2) Wait at least 15 minutes and check to make sure that the charge lamp is no longer lit.
(3) Use a tester that can measure DC voltages (800V DC or more), and check that the voltage to the DC
main circuits (between PA/+ and PC/-) does not exceed 45V.
Performing an inspection without carrying out these steps first could lead to electric shock.
Be sure to inspect the inverter regularly and periodically to prevent it from breaking down because of the environment

of use, such as temperature, humidity, dust and vibration, or deterioration of its components with aging.

14.1

Regular inspection

E

lectronic parts are easily affected by heat. Install the Inverter in a cool, well-ventilated, dust-free area for achieving

the original performance for a prolonged amount of time in demonstrate its original performance for a long time.

T

he purpose of regular inspections is to maintain the correct environment of use and to find any sign of failure or

malfunction by comparing current operation data with past operation records.

nspection procedure

Subject of

inspection Inspection item Insgﬁ(l:éion Inspection method Criteria for judgment
1) Dust and gas Occasionally | 1) Visual check, check | 1) Improve bad points.
by means of a 2) Check for any trace of water
1.Indoor 2) Drooping of water Occasionally thermometer, smell condensation.
mwronment and other liquid 2) (\:/T;?:l check 3) Max. temperature:60°C
3) Ambient i
)teTnplee%ture Ocoasionally 3) Check by means of

a thermometer

2.C0mp<()inent

1) Vibration and noise

Occasionally

Tactile check of the
cabinet

Is something unusual is found,
open the door and check the
transformer, reactors,

(output side)

Bﬁﬁg an contactors, relays, cooling fan,
etc., inside. If necessary, stop
the operation.

1) Load current Occasionally Movin?-iron type AC To be within the rated voltage
3.0peration ammeter and current according to unit
data 2) Voltage (*) Occasionally | Rectifier type AC ambient temperature.

voltmeter No significant difference from

data collected in a normal
state.

*: The voltage measured may slightly vary from voltmeter to voltmeter. When measuring the voltage, always take
readings from the same circuit tester or voltmeter.

m Check points

N s WN =

. Something unusual in the installation environment

. Something unusual in the cooling system

. Unusual vibration or noise

. Overheating or discoloration

. Unusual odor

. Unusual motor vibration, noise or overheating

. Adhesion or accumulation of foreign substances (conductive substances)

m Cautions about cleaning

To clean the inverter, wipe dirt off only its surface with a soft cloth but do not try to remove dirt or stains from any other

ps

art. If stubborn stains persist, remove them by wiping gently with a cloth dampened with neutral detergent or ethanol.

Never use any of the chemicals in the table below; the use of any of them may damage or peel the coating away from
molded parts (such as plastic covers and units) of the inverter.

Acetone Ethylene chloride Tetrachloroethane
Benzen Ethyl acetate Trichloroethylene
Chloroform Glycerin Xylene

N-1
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14.2 Periodical inspection

Make a periodical inspection at intervals of 3 or 6 months depending on the operating conditions.

{> Danger

0

Mandatory

« Before inspection, perform the following steps.
(1) Shut off all input power to the inverter.
(2) Wait at least 15 minutes and check to make sure that the charge lamp is no longer lit.
(3) Use a tester that can measure DC voltages (800VDC or more), and check that the voltage to the DC
main circuits (between PA/+ and PC/-) does not exceed 45V.
Performing an inspection without carrying out these steps first could lead to electric shock.

O

Prohibited

« Never replace any part.
This could be a cause of electric shock, fire and bodily injury. To replace parts, call the local sales agency.

m Check items

-

SCl

N

Check to see if all screwed terminals are tightened firmly. If any screw is found loose, tighten it again with a

rewdriver.

Check to see if all caulked terminals are fixed properly. Check them visually to see that there is no trace of

overheating around any of them.

>

pri
If

o

Check all cables and wires for damage. Check them visually.
Clean up dust and soil. With a vacuum cleaner, remove dirt and dust. When cleaning, clean the vents and the

inted circuit boards. Always keep them clean to prevent a damage due to dirt or dust.
no power is supplied to the inverter for a long time, the performance of its large-capacity electrolytic capacitor

declines. When leaving the inverter unused for a long time, supply it with electricity once every two years, for 5 hours

or

more each, to check the operation of the inverter. Supply electricity for at least 5 hours with the motor

disconnected. It is advisable not to supply the commercial power directly to the inverter but to gradually increase the
power supply voltage with a transformer.

o

f

insulation test is needed, conduct it for the main circuit terminal board using a 500V insulation resistance tester

only. Never conduct an insulation test on control terminals other than terminals on the printed circuit board or on
control terminals. When testing the motor for insulation performance, separate it from the inverter in advance by
disconnecting the cables from the inverter output terminals U, V and W. When conducting an insulation test on
peripheral circuits other than the motor circuit, disconnect all cables from the inverter so that no voltage is applied to

th

e inverter during the test.

Note: Before an insulation test, always disconnect all cables from the main circuit terminal board and test the

inverter separately from other equipment.

© N
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a

TIL3

E RL1 S/L2 umt vit2 W3 PA+ PO PB PC- RO
O) O) O O) 0O) O)

500V insulation
resistance
tester

Never test the inverter for pressure. A pressure test may cause damage to its components.
Voltage and temperature check

Recommended voltmeter
Input side ... Moving-iron type voltmeter ( $ )

Output side ... Rectifier type voltmeter ( -N— )
will be very helpful for detecting a defect if you always measure and record the ambient temperature before, during
nd after the operation.
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m Replacement of expendable parts

The inverter is composed of a large number of electronic parts including semiconductor devices. The following parts
deteriorate with the passage of time because of their composition or physical properties. The use of aged or
deteriorated parts leads to degradation in the performance or a breakdown of the inverter. To avoid such trouble, the
inverter should be checked periodically.

Note: Generally, the life of a part depends on the ambient temperature and the conditions of use. The life spans
listed below are applicable to parts when used under normal environmental conditions.

1) Cooling fan
The fan, which cools down heat-generating parts, has a service life of about 30,000 hours (about 7 years) (average
ambient temperature: 40°C, operation time: 12 hours per day). The fan also needs to be replaced if it makes a noise
or vibrates abnormally.
Remove the portion A and then portion B in the following figure to remove the cooling fan.

2) Smoothing capacitor

The smoothing aluminum electrolytic capacitor in the main circuit DC section degrades in performance because of
ripple currents, etc. The smoothing aluminum electrolytic capacitor in the main circuit DC section degrades in
performance because of ripple currents, etc. It becomes necessary to replace the capacitor after it is used for about
5 years under normal conditions (average ambient temperature: 40°C, load factor: not more than 80%, operation
time: 12 hours per day). For the inverter that applicable motor output is 15kW (200V)-18.5kW (400V) or less, replace
the capacitor together with the printed circuit board.
<Criteria for appearance check>

« Absence of liquid leak

« Safety valve in the depressed position

« Measurement of electrostatic capacitance and insulation resistance

Note: When it becomes necessary to replace expendable parts, contact your supplier. For safety's sake, never
replace any part on your own.

By checking the cumulative operating time and the part replacement alarm information, you can get a rough idea of
when each part should be replaced. For the replacement of parts, contact the service network or your supplier.
(Operation hours can be known by alarm output, if it is set. For more details, refer to Section 6.33.12.)

m _Standard replacement cycles of principal parts

The table below provides a listing of the replacement cycles of parts when used under normal conditions (average
ambient temperature: 40°C, load factor: not more than 80%, operation time: 12 hours per day). The replacement cycle
of each part does not mean its service life but the number of years over which its failure rate does not increase

significantly.
Part name Standard replacement cycle Replacement mode and others
g%%%é%skwrm)%ﬁés;l% aller) 5 years Replacement with a new one
Cooling fan g%%?)%%‘;‘% nr%%%z;i?(?arger) 15 years (Insidle air‘coolin‘g fan) Replacement with a new one
0 years (Outside air cooling fan)
Smoothing capacitor 5 years Replace with a new one

(depending on the check results)
Whether to replace or not depends
on the check results

Replace with a new circuit board
(depending on the check results)

Circuit breaker and relays -

Aluminum capacitor on printed circuit board 5 years

Note: The life of a part greatly varies depending on the environment of use. Do not install in any location where there are large
amounts of dust, metallic fragments and oil mist.
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14.3

Making a call for servicing

14.4

For the Toshiba service network, refer to the back cover of this instruction manual. If defective conditions are

encountered, please contact the Toshiba service section in charge via your Toshiba dealer.
When making a call for servicing, please inform us of the contents of the rating label on the right panel of the inverter,
the presence or absence of optional devices, etc., in addition to the details of the failure.

Keeping the inverter in storage

Take the following precautions when keeping the inverter in storage temporarily or for a long period of time.

1. Store the inverter in a well-ventilated place away from heat, damp, dust and metal powder.

(storage temperature:-25~+70°C)

2. If no power is supplied to the inverter for a long time, the performance of its large-capacity electrolytic capacitor

declines.

When leaving the inverter unused for a long time, supply it with electricity once every two years, for 5 hours or more
each, to recover the performance of the large-capacity electrolytic capacitor. And also check the function of the
inverter. It is advisable not to supply the commercial power directly to the inverter but to gradually increase the

power supply voltage with a transformer, etc.
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15. Warrant

Any part of the inverter that proves defective will be repaired and adjusted free of charge under the following
conditions:

1. This warranty applies only to the inverter main unit.
2. Any part of the inverter which fails or is damaged under normal use within twelve months from the date of delivery
shall be repaired free of charge.
3. For the following kinds of failure or damage, the repair cost shall be borne by the customer even within the warranty
period.
+ Failure or damage caused by improper or incorrect use or handling, or unauthorized repair or modification of the
inverter
« Failure or damage caused by the inverter falling or an accident during transportation after the purchase
« Failure or damage caused by fire, salty water or wind, corrosive gas, earthquake, storm or flood, lightning,
abnormal voltage supply, or other natural disasters
« Failure or damage caused by the use of the inverter for any purpose or application other than the intended one
4. All expenses incurred by Toshiba for on-site services shall be charged to the customer, unless a service contract is
signed beforehand between the customer and Toshiba, in which case the service contract has priority over this
warranty.
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16. Disposa Mg/

& Warning

O

Mandatory

« For safety's sake, do not dispose of the disused inverter yourself but ask an industrial waste
disposal agent (*).
If the collection, transport and disposal of industrial waste is done by someone who is not
licensed for that job, it is a punishable violation of the law. (Laws in regard to cleaning and
processing of waste materials)

(*) Persons who specialize in the processing of waste and known as “industrial waste product
collectors and transporters” or “industrial waste disposal persons.”

When disposing a used inverter, pay heed to the following points.

Blasting during incineration : There is a danger that electrolytic condensers used in the inverter may burst if it is

burnt in an incinerator, because electrolyte inside the condenser expands with heat.
Be careful of blasting of electrolytic condensers.

Plastics : Plastics used as covers of the inverter and so on generate poisonous gas when the inverter burnt. When
burning the inverter, be careful of such poisonous gas.

Disposing manner : Be sure to dispose the inverter properly as an industrial waste.
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