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TOSHIBA

Industrial Inverter

(For 3-phase induction motors)

Instruction Manual

TOSVERT VF_S15

<Detailed manual>

3-phase 240V class 0.4 to 15kW
1-phase 240V class 0.2 to 2.2kW
3-phase 500V class 0.4 to 15kW

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.
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Safety precautions

The items described in these instructions and on the inverter itself are very important so that you can use safely
the inverter, prevent injury to yourself and other people around you as well as to 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 warnings given.

Explanation of markings

Marking Meaning of marking
i Indicates that errors in operation will lead to death or serious injury.
arning
. Indicates that errors in operation will lead to injury (*1) to people or that these errors will
Caut
aution 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

N

Indicates prohibition (Don't do it).
What is prohibited will be described in or near the symbol in either text or picture form.

(1]

Indicates an instruction that must be followed.
Detailed instructions are described in illustrations and text in or near the symbol.

A

-Indicates warning.

What is warned 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.
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n M Limits in purpose
This inverter is used for controlling speeds of three-phase induction motors in general industrial use.

Single-phase input model is output by the inverter as three-phase output and cannot drive a single-phase motor.

- .
Safety precautions )
W This product is intended for general purpose uses in industrial application. It cannot be used
applications where may cause big impact on public uses, such as power plant and railway, and
equipment which endanger human life or injury, such as nuclear power control, aviation, space flight
control, traffic, safety device, amusement, or medical.
It may be considerable whether to apply, under the special condition or an application where strict
quality control may not be required. Please contact your Toshiba distributor.
W Please use our product in applications where do not cause serious accidents or damages even if
product is failure, or please use in environment where safety equipment is applicable or a backup circuit
device is provided outside the system.
v Please do not use our product for any load other than three-phase induction motors in general
industrial use. (Use in other than properly applied three-phase induction motors may cause an
accident.)
Single-phase input model is output by the inverter as three-phase output and cannot drive a single-
\ phase motor. J
W Handling
. Reference
[:5 Warning section
« Never disassemble, modify or repair. 2.
This can result in electric shock, fire and injury. Call your Toshiba distributor for repairs.
Disassembly
prohibited
« Never remove the terminal block cover when power is on. 21
The unit contains many high voltage parts and contact with them will result in electric shock.
o Do not stick your fingers into openings such as cable wiring holes and cooling fan covers. | 2.
This can result in electric shock or other injury.
. « Do not place or insert any kind of object (electrical wire cuttings, rods, wires etc.) into the 2.
Prohibited inverter.
This can result in electric shock or fire. 2.

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

o

Mandatory
action

Turn the power on only after attaching the terminal block cover. 21
If the power is turned on without the terminal block cover attached, this can result in
electric shock or other injury.

If the inverter begins to emit smoke or an unusual odor, or unusual sounds, immediately 3.
turn the power off.

Continuous use of the inverter in such a state will cause fire. Call your Toshiba distributor
for repairs.

Always turn the power off if the inverter is not used for long periods of time since thereisa | 3.
possibility of malfunction caused by leaks, dust and other material. If power is left on with

the inverter in that state, it can result in fire.
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. Reference
A Caution section
« Do not touch heat radiating fins or discharge resistors. 3.
These devices are hot, and you'll get burned if you touch them.
Contact
prohibited

e Use an inverter that conforms to the specifications of power supply and three-phase | 1.1
induction motor being used. If the inverter being used does not conform to those 141
specifications, not only will the three-phase induction motor not rotate correctly, but

Mandatory it can also cause serious accidents through overheating and fire.

action

B Transportation & installation

. Reference
/ \ Warning section
« Do not install or operate the inverter if it is damaged or any component is missing. 144
This can result in electric shock or fire. Call your Toshiba distributor for repairs.
« Do not place any inflammable objects near the inverter.
Prohibited If an accident occurs in which flame is emitted, this could lead to fire. 14.4
« Do not install in any location where the inverter could come into contact with water or
other fluids. 144
This can result in electric shock or fire.
« Operate under the environmental conditions prescribed in the instruction manual. 144
Operations under any other conditions can result in malfunction.
o Mount the inverter on a metal plate. 144
The rear panel gets very hot. Do not install in an inflammable object, this can result in fire.
« Do not operate with the terminal block cover removed. This can result in electric shock. 14.4
Failure to do so can lead to risk of electric shock and can result in death or serious injury.
« An emergency stop device must be installed that fits with system specifications (e.g. shut | 1.4.4
Mandatory off input power then engage mechanical brake). Operation cannot be stopped immediately
action by the inverter alone, thus resulting in an accident or injury.
« All options used must be those specified by Toshiba. 144
The use of any other option will result in an accident.
* When using switchgear for the inverter, it must be installed in a cabinet. 10
Failure to do so can lead to risk of electric shock.
: Reference
A Caution section
e When transporting or carrying, do not hold by the front panel covers. 2.
® The covers will come off and the unit will drop, resulting in injury.
« Do not install in any area where the unit would be subject to large amounts of vibration. 144
Prohibited This could cause the unit to fall, resulting in bodily injury.
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Set a parameter ~ {4 7 when S3 terminal is used as PTC input terminal.
If it is not set, it could result in malfunction.
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. Reference
A Caution section
e When removing and installing the terminal cover with a screwdriver, be sure not to scratch | 1.3.2
your hand as these results in injury.
o Pressing too hard on the screwdriver can scratch the inverter. 132
0 « Always turn the power off when removing the wiring cover. 132
o After wiring is complete, be sure to replace the terminal cover. 132
Mandatory | e The main unit must be installed on a base that can bear the unit's weight. 144
action If the unit is installed on a base that cannot withstand that weight, the unit can fall,
resulting in injury.
« If braking is necessary (to hold motor shaft), install a mechanical brake. 14.4
The brake on the inverter will not function as a mechanical hold, and if used for that
purpose, injury will result.
B Wiring
C . Reference
Wal’nlng section
« Do not connect input power to the output (motor side) terminals (U/T1, V/T2, W/T3). 2.2
Connecting input power to the output could destroy the inverter or cause a fire.
® o Do not insert a braking resistor between DC terminals (between PA/+ and PC/- or PO and | 2.2
PC/-).
It could cause a fire.
o First shut off input power and wait at least 15 minutes before touching terminals and wires | 2.2
Prohibited on equipment (MCCB) that is connected to inverter power side.
Touching the terminals and wires before that time could result in electric shock.
o Do not shut down the external power supply on ahead when VIA terminal is used as logic | 2.2
input terminal by external power supply.
It could cause unexpected result as VIA terminal is ON status.
* Electrical construction work must be done by a qualified expert. 21
Connection of input power by someone who does not have that expert knowledge can
result in fire or electric shock.
« Connect output terminals (motor side) correctly. 2.1
If the phase sequence is incorrect, the motor will operate in reverse and that can result in
injury.
* Wiring must be done after installation. 2.1
If wiring is done prior to installation, that can result in injury or electric shock.
0 o The following steps must be performed before wiring. 21
(1) Turn 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 (400VDC or 800VDC or more), and check to
Mandatory make sure that the voltage to the DC main circuits (across PA/+ - PC/-) is 45V or less.
action If these steps are not properly performed, the wiring will cause electric shock.
« Tighten the screws on the terminal block to specified torque. 21
If the screws are not tightened to the specified torque, it can lead to fire.
o Check to make sure that the input power voltage is +10%, -15% of the rated power 1.4.4
voltage (+10% when the load is 100% in continuous operation) written on the name plate.
If the input power voltage is not +10%, -15% of the rated power voltage (+10% when the
load is 100% in continuous operation), this can result in fire.
o Seta parameter £ {[J 5 when VIA or VIB terminals are used as logic input terminal. 2.2
If it is not set, it could result in malfunction.
. 2.2
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A . Reference
Warning section
* Ground must be connected securely. 21
g If the ground is not securely connected, it could lead to electric shock or fire. 2.2
10.
Be Grounded
. Reference
A Cautlon section
« Do not attach devices with built-in capacitors (such as noise filters or surge absorbers) to | 2.1
® the output (motor side) terminals.
This could cause a fire.
Prohibited
M Operations
. Reference
(: \ Warning section
« Never touch the internal connector while the upper terminal cover of control panel is 132
opened.
There is a risk of electrical shock because it carries a high voltage.
® « Do not touch inverter terminals when electrical power is going to the inverter even if the 3.
motor is stopped.
Touching the inverter terminals while power is connected to it will result in electric shock.
- « Do not touch switches when the hands are wet and do not try to clean the inverter with a 3.
Prohibited damp cloth.
Such practices will result in electric shock.
« Do not go near the motor in alarm-stop status when the retry function is selected. 3.
The motor will 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 the input power on only after attaching the terminal block cover. 3.
When enclosed inside a cabinet and used with the terminal block cover removed, always
close the cabinet doors first and then turn the power on. If the power is turned on with the
terminal block cover or cabinet doors open can result in electric shock.
Mand « Make sure that operation signals are off before resetting the inverter after malfunction. 3.
andatory If the inverter is reset before turning off the operating signal, the motor can restart
action suddenly, resulting in injury.
« Ifincorrect setting, the drive will have some damage or unexpected movement. Be sure to | 3.1
set the setup menu correctly.
. Reference
A Caution saction
« Observe all permissible operating ranges of motors and mechanical equipment. (Referto | 3.
the motor's instruction manual.)
Not observing these ranges will result in injury.
« Do not set the stall prevention level (F 5 & {) extremely low. 6.29.2

N

Prohibited

If the stall prevention level parameter (F 5 ) 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 braking is taking place.

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

conditions.
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: Reference
A Caution section
« Use an inverter that conforms to the specifications of power supply and three-phase 141

induction motor being operated. If the inverter being used does not conform to those

0 specifications, not only will the three-phase induction motor not rotate correctly, but it will
cause serious accidents through overheating and fire.

Mandatory The leakage current through the input/output power cables of inverter and capacitance of | 1.4.3

action motor can affect to peripheral devices.
The value of leakage current is increased under the condition of the PWM carrier
frequency and the length of the input/output power cables. In case the total cable length
(total of length between an inverter and motors) is more than 100m, overcurrent trip can
occur even the motor no-load current.
Make enough space among each phase cable or install the filter (MSF) as
countermeasure.

B When operation by using remote keypad is selected
. Reference
A Warning section
o Set the parameter Communication time-out time (F 5 £/ 3), Communication time-out 6.38.1

action (F & J %) and Disconnection detection of extension panel (F 73 {).

0 If these are not properly set, the inverter can not be stopped immediately in breaking
communication and this could result in injury and accidents.

Mandatory | « An emergency stop device and the interlock that fit with system specifications must be 6.38.1
action installed.

If these are not properly installed, the inverter can not be stopped immediately and this
could result in injury and accidents.

B When sequence for restart after a momentary failure is selected (inverter)

equipment for prevention of accidents in advance.

. Reference
A Caution saction
« Stand clear of motors and mechanical equipment. 59
If the motor stops due to a momentary power failure, the equipment will start suddenly
after power is restored. This could result in unexpected injury.
Mandatory h ion label fail . 5.9
action * Attach caution abe about sudden_ restart aﬁer a momentary power failure on inverters, .
motors and equipment for prevention of accidents in advance.
B When retry function is selected (inverter)
: Reference
A Caution section
« Stand clear of motors and equipment. 6.19.3
0 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. This could result in unexpected
Mandatory injury.
action « Attach caution label about sudden restart in retry function on inverters, motors and 6.19.3
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B Maintenance and inspection
H Reference
& Warning section
« Do not replace parts. 14.2
® This could be a cause of electric shock, fire and bodily injury. To replace parts, call your
Toshiba distributor.
Prohibited
« The equipment must be inspected daily. 14.
If the equipment is not inspected and maintained, errors and malfunctions can not be
discovered and that could result in accidents.
0 « Before inspection, perform the following steps. 14.
(1) Turn off all input power to the inverter. 14.2
Mandatory (2) Wait at least 15 minutes and check to make sure that the charge lamp is no longer lit.
action (3) Use a tester that can measure DC voltages (400V/800V DC or more), and check that
the voltage to the DC main circuits (across PA/+ - PC/-) is 45V or less.
Performing an inspection without carrying out these steps first could lead to electric shock.
M Disposal
: Reference
A Caution section
« If you dispose of the inverter, have it done by a specialist in industry waste disposal (*). 16.

o

Mandatory
action

If you dispose of 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”. Please
observe any applicable law, regulation, rule or ordinance for industrial waste disposal.

M Attach caution labels
Shown here are examples of caution labels to prevent, in advance, accidents in relation to inverters, motors and other
equipment. Be sure to affix the caution label where it is easily visible when selecting the auto-restart function (5.9) or
the retry function (6.19.3).

If the inverter has been programmed for restart
sequence of momentary power failure, place warning

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

labels in a place where they can be easily seen and read.

read.

(Example of caution label) (Example of caution label)
Caution (Functions ﬁ Caution (Functions
programmed for restart) 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. after the specified time has elapsed.

Do not go near motors and equipment.

Motors and equipment that have stopped
temporarily after an alarm will restart suddenly
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1. Readfi
1.1 Check product purchase

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

Caution
Use an inverter that conforms to the specifications of power supply and three-phase induction
0 motor being used. If the inverter being used does not conform to those specifications, not only will
Mand the three-phase induction motor not rotate correctly, but it can also cause serious accidents
an ‘atory through overheating and fire.
action
- Inverter main unit
Rating label
hoce! VF-515
Power supply 1PH.200/240V.0.2K0W/0 25HP

Motor capacity

Carton box Rating label

Danger labe

Name plate

Name plate
Inverter Type TOSHIBA
Inverter rated TRANSISTOR INVERTER
output capacity ~~~ VFS$155-2002PL-W

Power supply =

Setup sheet Rated input  ———i %

current

0.2kW-0.6kVA-0.25HP

refer to User Manual
ohter pawer on
B3 Rated output = |
st
Er e current Serial No. 8118 18021202 0001 (1)
Made in Indonesia
Vo e8] o - Motor Overload Protection Class 10
el T -
B e Ed
7]
powe i applied
o for 15 mifutes afer powns has been femoved _—
TPt ik ol o B Friae proee rasth cormection TOSHIBA INDUSTRIAL
R e o . ™ PRODUCTS SALES CO. TsW

A-1
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| Quick start manual | | Danger label kit

Danger labels for sticking in 6 languages.

ry, electric shock or fire.

* Read the instruction manual.

- Do not open the cover whie power i applied
orfor 15 minutes afer powerhas been removed.

* Ensureproper earth connecton B + English

+ Germany / English

CD-ROM

Contains the instruction manual in
digital form

« ltalian / English
+ Spanish / English
+ Chinese / English

+ France / English

1.2  Contents of the product

Explanation of the name plate label

Form

Type
\VIF[s[1]5[s]|-[2]o]o]7[P[L|- W]

Model name Input (AC) voltage Applé(;apbalsi{;otor Additional functions | Additional functions Il
TOSVERT 2 - 200V to 240V 002: 0.2kW L: Built—ir_\ high-attenuation W: World model
VF-S15series | | |4 . 380y 10 500v 004: 0.4kW EMCfiter None: Japanese model
. 007 : 0.75kW. M: Built-in basic filter
015: 1.5kW
022: 2.2kwW
037 4.0kw Operation panel
Number of power 055: 5.5kW
phases 075: 7.5kW b Provided
S: single-phase 110 kw | | T rrovide
[None:three-phase 150 :  15kW

Note 1) Always shut power off first then check the ratings label of inverter held in a cabinet.
Note 2) ID label is stuck for special specification product.

This instruction manual is for the “Ver. 102” or “Ver104” CPU version of the inverter.
The function in this manual may not be partially realized in the previous CPU version.
Please be informed that CPU version will be frequently upgraded.

A-2
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1.3 Names and functions

1.3.1  Outside view

STATUS lamp

Lights and blinks when
using CANopen®
communication option.

A DANGER
R o

[Front view]

Hole for control circuit wiring

RS485 connector

Charge lamp

Indicates there is a high
voltage still in the inverter.
Do not open the terminal
block cover when this lamp
is lit because it is dangerous.
J

Cover

\_on the back side. )

This is the body and terminal
block cover.

Always close this cover
before operation to avoid
accidentally touching the
terminal block.

The serial number is recorded

-

N\

Door lock

Slide the door lock to upside
for unlock.

Protective label (Note 1)

Hole for main
circuit wiring
L]
[Bottom view] I:!| [Side view]

Note 1) Remove the protective label as shown on the next page when installing the inverter side by side with other

THE

Cooling fin

L = ventilation

™~ Name plate

Mounting part of
EMC plate

inverters and using the inverter in locations with temperatures above 40°C.
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Example of the protective label on the top of the inverter

e N

DRy
7O O @A

[Opening the cover]

Insert a small screw driver
and slide the door lock to
upside for unlock.

(Slide it to downside for lock.)

’ *About the monitor display
The LED on the operation panel uses the following symbols to indicate parameters and operations.
LED display (numbers)
o[ 1234567 [8]9]-]
Lol ¢fel3]wfs]s]z[alal]-]
LED display (letters)
[Aa]Bo] c[ c[pd[Ee[FJeg [ H[h [t [ i g [r]u]
(Al el ecelalelrlelnlnl e T4 L |
[Mm]Nn] O] o [Pp[Qa[R [Ss[Tt]uu[w [ww]xx]vy]zz]
[alnla]lolrlal - lslelulul T 14

A4



TOSHIBA E6581611
[Operation panel]
( RUN lamp w [ % lamp 1 [ Hz lamp 1
Lit when a frequency is Displayed numb Displayed numbers are
not output with the ON inlso/;z ayed numbers are in y?enyz_
run command. This lamp ’ - N
blinks when operation
starts. RUN key
Pressing this key while
( the RUN key lamp is on
PRG lamp starts operation.

When lit, the inverter is
in parameter setting
mode. When blinking,
the inverter is in AL/ H.

MON lamp

While this is lit, the inverter
is in monitor mode.
While blinking, the inverter
is in "Past Trip History
Details Monitor Display".

N\

-
Setting dial
Turning the dial left and
right changes the
operation frequency, Center of the
parameters and etc. . .
L setting dial
>
. . Pressing the center of the
Setting dial Iamp setting dial is used for
. . determining values.
Setting the operation
frequency while this
lamp is lit.
(.

EASY key

(. J
e A

RUN key lamp

Lights when the RUN
key is enabled.

STOP key

While the RUN lamp is
blinking, pressing this
key once to slow down
and stop the inverter.
During the terminal
block operation,
pressing this key twice
for emergency stop.
During trip, pressing
this key twice for reset.

~— @

Switches between
easy and standard
setting modes.

.

N

EASY key lamp

Lights when the EASY
key is enabled.

[ MODE key W

Switches between run,
settings, and status
monitor modes.
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1.3.2 Opening terminal cover and terminal block
A Warning
« Never touch the internal connector while the upper cover of control panel is opened.
® There is a risk of electrical shock because it carries a high voltage.
Prohibited
A Caution
* When removing and mounting the terminal cover or the terminal block with a screwdriver, be sure not
0 to scratch your hand as these results in injury.
e Pressing too hard on the screwdriver can scratch the inverter.
Mandatory | o Always turn the power off when removing the wiring cover.
action o After wiring is complete, be sure to replace the terminal cover.

Use the following procedure to open the terminal cover and pull the power terminal block.

VFS15-4055PL-W to 4150PL-W

terminal cover.

Inverter type Procedure Reference
number
In the beginning, remove the outside terminal
VFS15-2004PM-W to 2007PM-W (1)
block cover.
VFS15S8-2002PL-W to 2007PL-W — -
Next, remove the inside terminal block cover. (2)
VFS15-2015PM-W to 2037PM-W In the beginning, remove the outside terminal @)
VFS155-2015PL-W, 2022PL-W block cover.
VFS15-4004PL-W to 4015PL-W Next, remove the inside terminal block cover. (4)
In the beginning, remove the outside terminal @)
VFS15-4022PL-W, 4037PL-W block cover.
Next, remove the inside terminal block cover. (5)
VFS15-2055PM-W to 2150PM-W Follow a procedure and remove the power ©)
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(1) Removing the outside terminal block cover (VFS15-2004PM-W to 2007PM-W, VFS15S-2002PL-W to 2007PL-W)

1) 2)
Insert a screwdriver or other thin object into the
hole indicated with the =" mark.
3) 4)
While pressing on the screwdriver, rotate the Pull the terminal cover up at an angle.

terminal cover downward to remove it.

o After wiring is complete, be sure to restore the terminal cover to its original position.
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(2) Removing the inside terminal block cover (VFS15-2004PM-W to 2007PM-W, VFS15S-2002PL-W to 2007PL-W)

1)

The finger is put on to the tab part of the
terminal block cover.

3)

Pull the terminal cover up at an angle.

While pressing on the screwdriver, rotate the
terminal cover downward to remove it.

o After wiring is complete, be sure to restore the terminal cover to its original position.
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(3) Removing the outside terminal block cover (VFS15-2015PM-W to 2037PM-W, VFS15S-2015PL-W, 2022PL-W,
VFS15-4004PL-W to 4037PL-W)

1)

Insert a screwdriver or other thin object into the
hole indicated with the =" mark.

3)

While pressing on the screwdriver, sidles the
terminal cover downward to remove it.

2)

Press in on the screwdriver.

o After wiring is complete, be sure to restore the terminal cover to its original position.
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(4) Removing the inside terminal block cover (VFS15-2015PM-W to 2037PM-W, VFS15S-2015PL-W, 2022PL-W,
VFS15-4004PL-W to 4015PL-W)

1) 2)
The finger is put on to the tab part of the While pressing on the screwdriver, rotate the
terminal block cover. terminal cover downward to remove it.

3)

Pull the terminal cover up at an angle.

o After wiring is complete, be sure to restore the terminal cover to its original position.
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(5) Removing the inside terminal block cover (VFS15-4022PL-W, 4037PL-W)

1)

The finger is put on to the tab part of the While pressing on the screwdriver, rotate the
terminal block cover. terminal cover downward to remove it.
3)

Pull the terminal cover up at an angle.

o After wiring is complete, be sure to restore the terminal cover to its original position.
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(6) Removing the power terminal cover (VFS15-2055PM-W to 2150PM-W, VFS15-4055PL-W to 4150PL-W)

1)

Insert a screwdriver or other thin object into the
hole indicated with the = mark.

3)

While pressing on the screwdriver, slide the
terminal cover downward to remove it.

2)

Press in on the screwdriver.

o After wiring is complete, be sure to restore the
terminal cover to its original position.
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1.3.3  Power circuit and control circuit terminal blocks

1) Power circuit terminal
In case of the lug connector, cover the lug connector with insulated tube, or use the insulated lug

connector.

(Recommended Lug connectors and Insulated Tubes)

Manufacturer and Type-Form

Screw Size W(irrTe]:n?zi)ze Lug connector Insulated Tube
JST SHINAGAWA SHOKO
M3.5 screw 1.5-2.5 V2-M3
M4 screw 1525 V24
3.5-55 V5.5-4
1.5-2.5 V2-5
M5 screw 3.5-6.0 V5.5-5
8.0-10 R8-5 TCM-81
14-16 R14-5 TCM-141
1.5-2.5 V2-6
3.5-6.0 R5.5-6 TCM-53
M6 screw 8.0-10 R8-6 TCM-81
14-16 R14-6 TCM-141
22-25 R22-6 TCM-221
Use a plus or minus screwdriver to loose or tighten screws.
Screw size Tightening torque
M3.5 screw 1.0N'm 8.9 Ib-in
M4 screw 1.4 N'm 12.4 Ib-in
M5 screw 24 Nm 20.8 Ib-in
M6 screw 4.5N'm 40.0 Ib-in
M4 screw (grounding terminal) | 1.4 N-m 12.4 Ib'in
M5 screw (grounding terminal) | 2.8 N-m 24.8 |b-in

Refer to section 2.3.1 for details about terminal functions.
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VFS15-2004PM-W to 2007PM-W

R/L1

S/iL2 T3

Shorting-bar ') ‘

PB

?@

M3.5 screw

| PC/-|

[UT1 |

lv/T2 | w3

\M_LJIFEL dh dib dh ol

PA/+-

;@

Grounding terminal
(M4 screw)

For EMC plate

Grounding terminal
(M4 screw)

Grounding terminal
(M5 screw)

Note1) Bend the clips on the wiring port of the terminal cover to connect the PB, PO, PA/+, and PC/- terminals.
Note2) Be careful to insert all wires into the cage of terminal block.
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| VFS15-2015PM-W, 2022PM-W

M4 screw

S/L2 T3

R/LA1

Shorting-bar

Grounding terminal

Grounding terminal
(M4 screw) (M4 screw)
Grounding terminal
(M5 screw) For EMC plate
VFS15-2037PM-W
M4 screw

R/L1_S/L2 TA3

Shorting-bar

ElenE

PA/+‘

P

Grounding terminal
For EMC plate (M5 screw)

Note1) Bend the clips on the wiring port of the terminal cover to connect the PB, PO, PA/+, and PC/- terminals.

Note2) Be careful to insert all wires into the cage of terminal block.
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| VFS15S-2002PL-W to 2007PL-W

Grounding capacitor switch

R/L1

M3.5 screw
S/L2/N

Shorting-bar

QO [MHS @

Grounding terminal
(M4 screw)

Grounding terminal
(M4 screw)

Grounding terminal

For EMC plate (M5 screw)

| VFS15S-2015PL-W, 2022PL-W

Grounding capacitor switch

\ Shorting-bar

= m—r
=0

or—id

R/L1/ S/L2IN

e

1€

T

(&
&)
@

—
PC/L1 U] [V/A2 1 [W/T3

1 @9

/

Grounding terminal
(M4 screw)

Grounding terminal
(M4 screw)

Grounding terminal
(M5 screw)

For EMC plate

Note1) Bend the clips on the wiring port of the terminal cover to connect the PB, PO, PA/+, and PC/- terminals.
Note2) Be careful to insert all wires into the cage of terminal block.
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| VFS15-4004PL-W to 4015PL-W

Shorting-bar

G di it itch
rounding capacitor switc M4 screw

R/L1  S/L2 T3

ECElElE

PC/-1 [U/TT | [V/T21 [W7
SIS N SIS H S~ N

°©

Grounding terminal
(M5 screw)

©
©

=

PB +
U J N A

For EMC plate

[ vFs15-4022PL-W, 4037PL-W |

Grounding capacitor
switch M4 screw
R/L1 S/L2 T3

Shorting-bar

Grounding terminal
For EMC plate (M5 screw)

Note1) Bend the clips on the wiring port of the terminal cover to connect the PB, PO, PA/+, and PC/- terminals

Note2) Be careful to insert all wires into the cage of terminal block.
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VFS815-2055PM-W, 2075PM-W
VFS15-4055PL-W, 4075PL-W

Grounding capacitor switch
(4055PL-W, 4075PL-W only)

RL1 SlL2 TA3

M5 screw

Shorting-bar

Grounding terminal
(M5 screw)

VFS15-2110PM-W, 2150PM-W |

Shorting-bar

M6 screw

e

Grounding terminal
(M5 screw)

For EMC plate

NZNIEN
(L) I )

Grounding terminal

(M5 screw)

For EMC plate

Grounding terminal
(M5 screw)

Note1) Bend the clips on the wiring port of the terminal cover to connect the PB, PO, PA/+, and PC/- terminals.
Note2) Be careful to insert all wires into the cage of terminal block.
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[ VFS154110PL.W, 4150PL-W |

Grounding capacitor
switch

RL1 SN2 TA3 /M

Shorting-bar

R

Grounding terminal
(M5 screw)

Grounding terminal
(M5 screw)

For EMC plate

Note1) Bend the clips on the wiring port of the terminal cover to connect the PB, PO, PA/+, and PC/- terminals.
Note2) Be careful to insert all wires into the cage of terminal block.
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2) Grounding capacitor switch

Single-phase 240V model and three-phase 500V model have a built-in high-attenuation noise filter and

is grounded via a capacitor.
A switch makes for easy switching to reduce leakage current from the inverter and the load on the
capacitor. However, be careful, as reducing the load means non-conformity with the EMC standard on

the inverter itself. Always do switching with the power off.

Note) In case of three phase 500V-4.0kW model, if you disconnect the capacitor from ground, set the
parameter of carrier frequency F 3 {1 to 4kHz or less with motor cable length 30m or less.
In case of three phase 500V-4.0kW model, don’t disconnect the capacitor from the ground, if you

set the overload characteristic selection A /! to 2.

% ’ Pressing this switches the grounding capacitor's capacity from small

to large. (Default setting)

%\ Pulling this switches the grounding capacitor's capacity from large to
bl -— small. This reduces the leakage current.
When this inverter is connected to the IT system (insulated ground of
power supply or the system has Impedance), the switch has to be
pulled as the figure shows.
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3) Control circuit terminal block
The control circuit terminal block is common to all equipment.

[PPIVIATVIB[CCIVICT S3[FM] [FLA[FLB[FLC[RY [ RC] w2 swi

oo e e e el oo N VB o4 SINK_SOURCE
PTG o 8 1

EEEEEEIE ) EIETET ST oLc

[ccINoJouTP24] F | R [CC[+SU[+24]
CESESESESESESESNS)
HEHEHHEHHHK

@ Screw for removable control terminal block

000
RES| S1[S2 RS485 connector
Screw size lReconﬂmended Stripping length: 6 (mm)
tightening torque Screwdriver: Small-sized flat-blade screwdriver
M3 screw ji l':m (Blade thickness: 0.5 mm, blade width: 3.5 mm)
4 Ibin

Refer to section 2.3.2 for details about all terminal functions.

Wire size
Conductor 1 wire 2 wires of same size
Solid 2 2
0.3-1.5mm* (AWG 22-16) 0.3-0.75mm* (AWG 22-18)
Stranded

Recommended ferrule
Using ferrule to be improved efficiency and reliability of wiring is recommended.

Wire size Type
mm? (AWG) PHOENIX CONTACT Dinkle International.,Ltd
0.34 (22) Al 0.34.6TQ DN00306
0.5 (20) Al 0.5-6WH DNO00506
0.75 (18) Al 0.75-6GY DNO00706
1(18) Al 1-6RD DN01006
1.5 (16) Al 1.5-8BK DN01508
*2 2X0.5(-) Al TWIN2 X 0.5-8WH DTE00508
2 2 X0.75 (-) Al TWIN2 X 0.75-8GY DTE00708

*1: Crimping pliers  CRIMPFOX ZA3 (PHOENIX CONTACT)
CT1 (Dinkle International.,Ltd)
*2: These ferrules enable practical crimping of two wires in a ferrule.
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1.4  Notes on the application

1.4.1 Motors

When this inverter and the motor are used in conjunction, pay attention to the following items.

A Caution

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

being operated. If the inverter being used does not conform to those specifications, not only will the

three-phase induction motor not rotate correctly, but it will cause serious accidents through overheating
and fire.

Mandatory
action

Comparisons with commercial power operation
This inverter employs the sinusoidal PWM system. However, the output voltage and output current are
not perfect sine waves, they have a distorted wave that is close to sinusoidal waveform. This is why
compared to operation with a commercial power there will be a slight increase in motor temperature,
noise and vibration.

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 an inverter rated motor, you must change the inverter's motor overload protection level I /7 to VF
motor use.

Adjusting the overload protection level
This inverter protects against overloads with its overload detection circuits (electronic thermal). The
electronic thermal's reference current is set to the inverter's rated current, so it must be adjusted in line
with the rated current of the motor being used in combination.

High speed operation at and above 60Hz
Operating at frequencies greater than 60Hz will increase noise and vibration. There is also a possibility
this will exceed the motor's mechanical strength limits and the bearing limits so you should inquire to
the motor's manufacturer about such operation.

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 of the reduction gear to find out about operable gearing
area.
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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 load percentage, or when the load's inertia moment is extremely small. If that
happens reduce the carrier frequency.

Occurrence of instability

Unstable phenomena may occur with the load and motor combinations shown below.
Combined with a motor that exceeds applicable motor ratings for the inverter
Combine with a much smaller motor according to the applicable motor rating of the inverter.
Combined with special motors

To deal with the above lower the settings of inverter carrier frequency.
Combined with couplings between load devices and motors with high backlash

When using the inverter in the above combination, use the S-pattern acceleration/deceleration function,

or when vector control is selected, adjust the load inertia moment ratio or switch to V/f control mode.
Combined with loads that have sharp fluctuations in rotation such as piston movements

In this case, adjust the load inertia moment ratio during vector control or switch to V/f control.

Braking a motor when cutting off power supply
A motor with its power cut off goes into free-run, 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.

Load that produces regenerative torque
When combined with a load that produces regenerative torque, the overvoltage or overcurrent
protection function may be activated to trip the inverter.
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Motors with a brake
When motors with a brake are directly connected to the inverter's output, the brake cannot be released
at startup because of low voltage. Wire the brake circuit separately from the main circuit.

MC1
—
3phase
power
source

FLB FLC S2(ST) CC

=

Circuit diagram 1

MC2

f Non-excitation ac tmmuu
\ type brake

Power MC1 —{ ::I—

supply = RY |

Run/stop

In circuit diagram 1, the brake is turned on and off through MC2 and MC3. If you do not wire it as shown
in diagram 1, an over-current trip may occur because of a bound current during brake operation.
(Example of standby ST assigned to terminal S2.)
In circuit diagram 2, the brake is turned on and off by using low-speed signal RY-RC.

In some situations, such as with elevators, turning the brake on and off with a low-speed signal may be
appropriate. Be sure to contact us before designing your system.

Measures to protect motors against surge voltages
In a system in which a 500V-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, may cause
deterioration of their insulation, depending on the cable length, cable routing and types of cables used.
Here are some examples of measures against surge voltages.

()
@)
@)
(4)

Lower the inverter’s carrier frequency.
Set the parameter F 3 {5 (Carrier frequency control mode selection) to & or 3.
Use a motor with high insulation strength.
Insert an AC reactor or a surge voltage suppression filter between the inverter and the motor.
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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 overcurrent level and
the electronic thermal protection must be readjusted. If adjustment is necessary, refer to section 5.6,
and make adjustments as directed.

Inverter capacity
Do not use a small-capacity (kVA) inverter to control the operation of a large-capacity motor (two-class
or more larger motor), no matter how light the load is. 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 and capacitor destruction.

uim
Inverter

WIT3

1
H i

| I Remove the power factor correction
— | capacitor and surge absorber
H i

H i

H i

Power factor correction capacitor

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.
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Circuit breaking when two or more inverters are used on the same power line

MCCB1 MCCB2 (circuit breaking fuse)

-~ INV1
< —| INV2
‘ MCCB:
Molded-case

. - circuit breaker
,

Breaking of selected inverter

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
MCCB2 to MCCBn+1 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 behind MCCB2 to
MCCBn+1.

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 waves, such as systems with thyristors or large-capacity inverters,
install an input AC reactor to improve the input power factor, to reduce higher harmonics, or to suppress
external surges.

If multiple inverters are connected with common DC bus link
When inverters are fed by AC power supply and connected with common DC bus link, ground fault trip
protection may operate. In that case, set ground fault detection selection (F & ) to [ “Disabled”.

M Disposal

Refer to chapter 16.
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1.4.3  What to do about the leakage current

A Caution

* The leakage current through the input/output power cables of inverter and capacitance of motor can
affect to peripheral devices.
The value of leakage current is increased under the condition of the PWM carrier frequency and the
length of the input/output power cables. In case the total cable length (total of length between an
inverter and motors) is more than 100m, overcurrent trip can occur even the motor no-load current.
Make enough space among each phase cable or install the filter (MSF) as countermeasure.

Mandatory
action

(1) Influence 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 breakers, leakage current relays, ground relays, fire

alarms and sensors to operate improperly, and it will cause superimposed noise on the TV screen or
display of incorrect current detection with the CT.

ELCB
Power — ( Q ) ______ Inverter ) M

supply
| @
Remedies:

1. If there is no radio-frequency interference or similar problem, detach the built-in noise filter
capacitor, using the grounding capacitor switch.
2. Reduce PWM carrier frequency.
The setting of PWM carrier frequency is done with the parameter F 35 .
Although the electromagnetic noise level is reduced, the motor acoustic noise is increased.
3. Use high frequency remedial products for earth leakage breakers

1

( Q ) ELCB Inverter

L

Leakage current path across ground

-
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(2) Influence of leakage current across lines

Thermal relays
R — .
p o <« T+
Power Inverter T "
supply — X i M
4 %
. M <« T
Leakage current path across wires _®_

(1) Thermal relays
The high frequency component of current leaking into electrostatic capacity between inverter out-
put wires will increase the effective current values and make externally connected thermal relays
operate improperly. If the wires are more than 50 meters long, it will be easy for the external
thermal relay to operate improperly with models having motors of low rated current (several
A(ampere) or less), because the leakage current will increase in proportion to the motor rating.

Remedies:
1. Use the electronic thermal built into the inverter. (Refer to section 5.6) N
The setting of the electronic thermal is done using parameter 5L /7, £ H .
2. Reduce the inverter's PWM carrier frequency. However, that will increase the motor's magnetic
noise.
The setting of PWM carrier frequency is done with the parameter F 3 [ [I. (Refer to section 6.18)
3. This can be improved by installing 0.1 to 0.5uF - 1000V film capacitor to the input/output terminals
of each phase in the thermal relay.
um
vIT2 [ M1 l @
WIT3 [ [ l /
Thermal relays
o /

(2) CT and ammeter
If a CT and ammeter are connected externally to detect inverter output current, the leak current's high
frequency component may destroy the ammeter. If the wires are more than 50 meters 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 (several A
(ampere) or less), especially the 500V class low capacity (4.0kW or less) models, because the leakage
current will increase in proportion to the motor's rated current.
Be sure to set the inverter's PWM carrier frequency to 5 kHz or less. However, that will increase the
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motor's magnetic noise. The setting of PWM carrier frequency is done with the parameter F 3 7 7
(Refer to section 6.18).

Remedies:

1. Use a meter output terminal in the inverter control circuit.
The load current can be output on the meter output terminal (FM). If the meter is connected, use an
ammeter of 1mAdc full scale or a voltmeter of 10V full scale.
0-20mAdc (4-20mAdc) can be also output. (Refer to section 5.1)

2. Use the monitor functions built into the inverter.
Use the monitor functions on the panel built into the inverter to check current values. (Refer to
section 8.2.1)

1.4.4 Installation

M Installation environment

This inverter is an electronic control instrument. Take full consideration to installing it in the proper operating

environment.
A Warning
« Do not place any inflammable substances near the inverter.
If an accident occurs in which flame is emitted, this could lead to fire.
— ¢ Do not install in any location where the inverter could come into contact with water or other fluids.
Prohibited This can result in electric shock or fire.
* Operate under the environmental conditions prescribed in the instruction manual.
Operations under any other conditions can result in malfunction.
Mandato * Check to make sure that the input power voltage is +10%, -15% of the rated power voltage (+10%
action v when the load is 100% in continuous operation) written on the name plate.
If the input power voltage is not +10%, -15% of the rated power voltage (+10% when the load is 100%
in continuous operation), this can result in fire.
/\ Caution
« Do not install the inverter in any location subject to large amounts of vibration.
® This could cause the unit to fall, resulting in bodily injury.
Prohibited
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f\ e Do notinstall in any location of high temperature, high humidity,
./ \ moisture condensation and freezing and avoid locations where
AT =1 there is exposure to water and/or where there may be large

« Do notinstall in any location where corrosive gases or grinding
fluids are present.

% I I:fl ﬁ‘q‘ amounts of dust, metallic fragments and oil mist.
| |

. Operate in areas where ambient temperature ranges from -10°C to 60°C.
When using the inverter in locations with temperatures above 40°C, remove the protective label on the
top of the inverter and use the inverter with the output current reduced according to section 6.18.

[Position for measuring ambient temperature]

urement position

O”c
i,
W @ scmi Measurement position

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

=

. Do not install in any location that is subject to large amounts of vibration.

A~
% 5
ul (A
=

A -
m——*

vibration, anti-vibration measures are required. Please

f; Note: If the inverter is installed in a location that is subject to
; consult with Toshiba about these measures.

. If the inverter is installed near any of the equipment listed below, provide measures to insure against
errors in operation.

Solenoids: Attach surge suppressor on coil.
Brakes: Attach surge suppressor on coil.
Magnetic contactors: Attach surge suppressor on coil.
Fluorescent lights: Attach surge suppressor on coil.
Resistors: Place far away from the inverter.

Resistors
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M How to install

A Warning

Do not install or operate the inverter if it is damaged or any component is missing.
This can result in electric shock or fire. Call your Toshiba distributor for repairs.

Prohibited

Mount the inverter on a metal plate.
The rear panel gets very hot. Do not install in an inflammable object, this can result in fire.

« Do not operate with the terminal block cover removed.
0 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).
action Operation cannot be stopped immediately by the inverter alone, thus, resulting in an accident or injury.

All options used must be those specified by Toshiba.
The use of any other option will result in an accident.

A Caution

The main unit must be installed on a base that can bear the unit's weight.

0 If the unit is installed on a base that cannot withstand that weight, the unit can fall, resulting in injury.

« If braking is necessary (to hold motor shaft), install a mechanical brake.

The brake on the inverter will not function as a mechanical hold, and if used for that purpose, injury will
result.

Mandatory
action

(1)  Normal installation

Select an indoor location with good ventilation, and then install it upright on a flat metal plate.

When installing multiple inverters, leave at least 3 cm of space between each inverter and install them
aligned horizontally.

When using the inverter in locations with temperatures above 40°C, remove the protective label on the top of
the inverter and use the inverter with the output current reduced according to section 6.18.

(2) Side-by-side installation

To align the inverters side-by-side horizontally, remove the protective label on the top of the inverter before
use. When using the inverter in locations with temperatures above 40°C, use the inverter with the output
current reduced.

If the door is opened 90° or more, please open the door with the left side inverter’s door open when the same
capacity inverters are installed with side-by-side.

5 cm or more i 5 cm or more
I ‘ Remove seals on top

Inverter Inverter Inverter

3om or more | Inverter 3.cm or more

5 cm or more
5 cm or more

Normal installation Side-by-side installation
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The space shown in the diagram is the minimum allowable space. Because air cooled equipment has cooling

fans built in on the top or bottom surfaces, make the space on top and bottom as large as possible to allow

for air passage.

Note: Do not install in any location where there is high humidity or high temperatures and where there are
large amounts of dust, metallic fragments and oil mist.

- H Calorific values of the inverter and the required ventilation
About 5% of the rated power of the inverter will be lost as a result of conversion from AC to DC or from DC to
AC. 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 forcible air-cooling ventilation required and the necessary heat discharge surface quantity
when operating in a sealed cabinet according to motor capacity are as follows.

" . Heat discharge Standby
Calorific values (W) A;n;c;‘l'inr: O\f/éirtﬁlabtliz:lr surface area required power
Voltage class Inverter type Note 1) re uirged (m3/min) for sealed storage requirement
q cabinet (m?) (W)
4kHz 1 12kHz 4kHz 1 12kHz 4kHz |\ 12kHz Note 2)
| 2004PM-W 35 ' 40 020 | 023 070 | 080 6
: 2007PM-W 456 : 50 0.26 : 0.28 0.91 : 0.99 6
! 2015PM-W 81 92 046 1 052 161 1 185 10
Three-phase I 2022PM-W 949 , 104 054 , 059 19 207 10
240\/2'335 VFS15- | 2037PM-W 139 | 154 079 | 087 277 |} 3.08 1
! 2055PM-W 256 | 283 145 1 161 512 1 566 22
i 2075PM-W 305 1 367 173 1 208 610 1 7.34 22
| 2110PM-W 475 | 538 270 | 3.05 950 | 1076 31
! 2150PM-W 557 | 628 316 | 356 1114 | 12,56 31
! 2002PL-W 23 ! 248 013 ! 014 046 ! 050 5
Single-phase [\ | 2004PL-W 37 1 422 021 1 024 074 1 084 5
240V dlass S15S- | 2007PL-W 4% 50 026 | 028 092 | 1.00 5
! 2015PL-W 79 ' 9 045 ! 051 157 ! 1.80 8
1 2022PL-W 101+ 110 058 1 062 203 1 220 8
I 4004PL-W 30 | 39 0.17 | 0.22 0.61 | 0.78 12
| 4007PL-W 39 . 50 022 | 028 078 | 1.00 12
| 4015PL-W 58 | 76 033 ! 043 115 ! 153 12
Three-phase | 4022PL-W 71 102 044 1+ 058 153 1 204 13
VFS15- | 4037PL-W 131 156 075 | 088 263 | 312 13
500V class \ \ \ \
| 4055PL-W 211 | 263 120 | 149 422 | 526 22
| 4075PL-W 254 1 346 144 1 196 508 | 692 22
i 4110PL-W 387 1+ 470 220 1 267 774 1 940 31
| 4150PL-W 466 | 572 265 | 325 932 | 1144 31

Note 1) Case of 100% Load Continuation operation. The heat loss for the optional external devices (input AC
reactor, radio noise reduction filters, etc.) is not included in the calorific values in the table

Note 2) It is power consumption when power is on but is not output (OHz), and cooling fan is activated (model
with cooling fan).
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B 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 grounding terminals (J=-).

Install surge suppressor on any magnetic contactor and relay coils used around the inverter.
Install noise filters if necessary.

« To comply with the EMC directives, install the optional EMC plate and fix the shield to it.
Install EMC plate and use shielded wires.

EMC plate
(option)
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M Installing more than one unit in a cabinet

When two or more inverters are installed in one cabinet, pay attention to the followings.

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 label on the top of the inverter.

When using the inverter in locations with temperatures above 40°C, use the inverter with the output
current reduced.

Ensure a space of at least 20 centimeters 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

[==2]

€— Inverter

IS ‘A;/Air deflecting plate

4— Inverter

A-34



TOSHIBA

E6581611

2. Conne

A Warning

Never disassemble, modify or repair.
This can result in electric shock, fire and injury. Call your Toshiba distributor for repairs.

Disassembly
prohibited
* Do not stick your fingers into openings such as cable wiring holes and cooling fan covers.
This can result in electric shock or other injury.
« Do not place or insert any kind of object (electrical wire cuttings, rods, wires) into the inverter. This can
Prohibited 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 electric shock or fire.

A Caution

O

Prohibited

When transporting or carrying, do not hold by the front panel covers.
The covers will come off and the unit will drop, resulting in injury.

2.1

Cautions on wiring

A Warning

O

Prohibited

Never remove the terminal cover when power is on.
The unit contains many high voltage parts and contact with them will result in electric shock.

o

Mandatory
action

Turn the power on only after attaching the terminal block cover.

If the power is turned on without the terminal block cover attached, this can result in electric shock or
other injury.

Electrical construction work must be done by a qualified expert.

Connection of input power by someone who does not have that expert knowledge can 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 can result in injury.

* Wiring must be done after installation.

If wiring is done prior to installation, that can 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 (400VDC or 800VDC or more), and check to make sure
that the voltage to the DC main circuits (across PA/+ - PC/-) is 45V or less.

If these steps are not properly performed, the wiring will cause electric shock.

Tighten the screws on the terminal block to specified torque.

If the screws are not tightened to the specified torque, it can lead to fire.

B-1
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A Warning

* Ground must be connected securely.
If the ground is not securely connected, it could lead to electric shock or fire.

Be Grounded

/\ Caution

« Do not attach devices with built-in capacitors (such as noise filters or surge absorber) to the output
® (motor side) terminal.
This could cause a fire.

Prohibited

B Preventing radio noise
To prevent electrical interference such as radio noise, separately bundle wires to the main circuit's power
terminals (3-phase models: R/L1, S/L2, T/L3, single-phase models: R/L1, S/L2/N) and wires to the motor
terminals (U/T1, V/T2, W/T3).

B Control and main power supply
The control power supply and the main circuit power supply for this inverter are the same.
If a malfunction or trip causes the main circuit to be shut off, control power will also be shut off. When
checking the cause of the malfunction or the trip, use the trip holding retention selection parameter.
In addition, please use an optional control power supply backup unit when only control power supply
operates, even if the main circuit is shut off due to trouble or tripping.

B Wiring

« Because the space between the main circuit terminals is small, use sleeved crimp-style terminals for the
connections. Connect the terminals so that adjacent terminals do not touch each other.

« For grounding terminal use wires of the size that is equivalent to or larger than those given in table
10.1 and always ground the inverter (240V voltage class: D type ground, 500V voltage class: C type
ground).
Use as large and short a grounding wire as possible and wire it as close as possible to the inverter.

« For the sizes of electric wires used in the main circuit, refer to the table in section 10.1.

« The length of each wire does not exceed 30 meters. If the wire is longer than 30 meters, the wire size
(diameter) must be increased.
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2.2 Standard connections

A Warning

N

Prohibited

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 insert a braking resistor between DC terminals (between PA/+ and PC/- or PO and PC/-).
It could cause a fire.

« First shut off input power and wait at least 15 minutes before touching terminals and wires on

equipment (MCCB) that is connected to inverter power side.

Touching the terminals and wires before that time could result in electric shock.

Do not shut down the external power supply on ahead when VIA terminal is used as logic input
terminal by external power supply.

It could cause unexpected result as VIA terminal is ON status.

0

Mandatory
action

Set a parameter ~ {75 when VIA or VIB terminals are used as logic input terminal.
If it is not set, it could result in malfunction.

Set a parameter & {4 7 when S3 terminal is used as PTC input terminal.

If it is not set, it could result in malfunction.

Be Grounded

Ground must be connected securely.
If the ground is not securely connected, it could lead to electric shock or fire.
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2.2.1

Standard connection diagram 1

This diagram shows a standard wiring of the main circuit.

Standard connection diagram - SINK (Negative) (common:CC)

Main circuit power supply

3ph-240V class: three-phase 200-240V
50/60Hz  MCCB
1ph-240V class: single-phase 200-240V mmiq
-50/60Hz
3ph-500V class: three-phase 380-500V
-50/60Hz

i X

supply
Single 5
phase
Power
supply

Control power

DC reactor (DCL)

*2

Protective function
activation output

*1: The T/L3 terminal is not provided for
single-phase models.

Use the R/L1 and S/L2/N terminals as
input terminals.

*2: The inverter is supplied with the PO
and the PA/+ terminals shorted by
means of a shorting bar.

Before installing the DC reactor (DCL),
remove the bar.

*3: When using the OUT output terminal in
sink logic mode, short the NO and CC
terminals.

*4: When VIA or VIB terminal is used as logic
input terminal, refer to section 7.2.1.

*5: 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 (CPS0022) 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 240V and 500V models.

*6: Set the slide switch SW1 to sink side.
Refer to page B-11,12 for details.
Default setting is PLC side.

Low-speed
signal output

(or 0(4)-20mA/0-10V)

r Braking resistor (Option)
(option)

Noise
filter

Power circuit

Forward run command

Reverse run command

Control
circuit

Reset

FLA Preset-speed command 1
|:| Preset-speed command 2
FLB
[}
O DD Preset-speed command 3
Operation panel Common
RY SW1'6 P24 Speed reach
IZ, SINK  SOURCE OUT & signal output
RC
PLC  Rsass  NO
Sw2 connector
viB s4 @
(1] PTC s3
o xg

CC VIC VIB VIA
o) O

1 Current signal: 4(0)-20mA

1 Voltage signal: 0-+10V
(or -10-+10V)

External potentiometer (1k-10kQ2)
(or voltage signal between VIA and CC: 0-10V)
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2.2.2 Standard connection diagram 2

Standard connection diagram - SOURCE (Positive) (common:P24)

DC reactor (DCL) m Braking resistor (Option)
*2 (option)

PO PA/+

Main circuit power supply

3ph-240V class: three-phase 200-240V meee T
-50/60Hz X /|
1ph-240V class: single-phase 200-240V i . .
s0/60Hz =K, ’\:Iﬁ':re - Power circuit
3ph-500V class: three-phase 380-500V o
-50/60Hz l
Control power [+SU
MCCB(2P;
Single (2P) supply cc
phase © RIL1 5 Control Forward run command
:S;ﬁ; % —~Q siLaiN VF-S15 circuit Reverse run command
FLA RES o Reset
:l S1 Preset-speed command 1
Protfctl;{e functuol: FLB DD S2 Preset-speed command 2
activation outpu O DD
*1: The T/L3 terminal is not provided for Operation panel S30 Preset-speed command 3
single-phase models.
Use the RILL and SIL2IN terminals as 5 P24 '. o common
input terminals. Swi ouTo
*2: The inverter is supplied with the PO RY SINK__ SOURCE
and the PA/+ terminals shorted by Low-speed |j| NO S
means of a shorting bar. signal output | RC PLC Speed reach
Before installing the DC reactor (DCL), RS485 cec signal output
remove the bar. sw2 connector
*3: When using the NO output terminal in VviB S4
source logic mode, short the P24 and 9 PTC s3
OUT terminals.
i *4 *4
*4: When VIA or VIB terminal is used as logic -
input terminal, refer to section 7.2.1. CC VC VIB  VIA
*5: To supply control power from an external Meter

power supply for backing up the control 1 Current signal: 4(0)-20mA

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 1mA
power supply of the inverter.

The optional control power backup unit can (or 0(4)-20mA/0-10V)
be used with both 240V and 500V models.

t Voltage signal: 0-+10V
(or -10-+10V)

External potentiometer (1k-10kQ)
(or voltage signal between VIA and CC: 0-10V)
*6: Set the slide switch SW1 to source side

Refer to page B-11,12 for details.

Default setting is PLC side.
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2.3  Description of terminals

2.3.1 Power circuit terminals

B Connections with peripheral equipment

Molded-case Magnetic Input AC noise
circuit braker  contactor  reactor  reduction filter

Motor

Inverter

supply

Zero-phase =
reactor

Braking resistor

Note 1: The T/L3 terminal is not provided for any single-phase models. So if you are using single-phase
models, use the R/L1 and S/L2/N terminals to connect power cables.

B Power circuit

Terminal symbol Terminal function

1 Grounding terminal for connecting inverter. There are 3 terminals in cooling fin or

= mounting part of EMC plate.

240V class : Three-phase 200 to 240V-50/60Hz

: Single-phase 200 to 240V-50/60Hz
RIL1,SIL2,TIL3 | 500V class : Three-phase 380 to 500V-50/60Hz
* Single-phase inputs are R/L1 and S/L2/N terminals.

U/T1,V/T2,W/T3 | Connect to three-phase motor.

Connect to braking resistors.
PA/+, PB Change parameters 5 384, F 305, F 308, F 3505 if necessary.

This is a positive potential terminal in the internal DC main circuit.

PA+ DC common power can be input between PA/- terminal and PC/- terminal.
This is a negative potential terminal in the internal DC main circuit.
PC/- DC common power can be input between PC/- terminal and PA/+ terminal.
Terminals for connecting a DC reactor (DCL: optional external device). Shorted by a
PO, PA/+ Shorting-bar when shipped from the factory. Before installing DCL, remove the

shorting- bar.

The arrangements of power circuit terminals are different from each range.
Refer to section 1.3.3.1) for details.

B-6



TOSHIBA

E6581611

232

Control circuit terminals

The control circuit terminal block is common to all equipment.
Regarding to the function and specification of each terminal, please refer to the following table.

Refer to section 1.3.3.3) about the arrangement of control circuit terminals.

B Control circuit terminals

Terminal Input / Function Elgqtrlcgl Inverter internal circuits
symbol output specifications
Shorting across F-CC or P24-F
causes forward rotation; open
E Input causes deceleration_ stop.
(When Standby ST is always ON)
3 different functions can be 1 SINK | 24V EXT
assigned. i i
Shorting across R-CC or P24-R Fl
causes reverse rotation; open RE@: 7 SOURCE
R Input causes deceleration stop. No voltage i
+ | (When Standby ST is always ON) logic input
é. 3 different functions can be 24Vdc-5mAor less
o assigned.
‘g) This inverter protective function is
o | resetif RES-CC or P24-RES is Sink/Source and
5 | connected. Shorting RES-CC or PLC selectable
RES Input g P24-RES has no effect when the using slide switch
€ | inverter is in a normal condition. SWi1
g 2 different functions can be (Default setting is
© | assigned. PLC side)
2 [Shorting across S1-CC or P24-51
s1 Input % causes preset speed operation. Pulse train input
€ | 2 different functions can be (82 terminal)
:;:5’ assigned. Pulse frequency
g Shorting across S2-CC or P24-S2 range:
causes preset speed operation. 10pps~2kpps
S2 Input By changing parameter F {4 & Duty: 50+=10%
setting, this terminal can also be
used as a pulse train input terminal.
Shorting across S3-CC or P24-S3 PTC input
causes preset speed operation. (S3 terminal)
s3 Input By changing slide switch SW2 and

parameter £ {4 7 setting, this
terminal can also be used as a PTC
input terminal.
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Terminal Input / . Electrical . —
symbol output Function specifications Inverter internal circuits
Common Control circuit's equipotential terminal
cc to Input/ (3 terminals)
output
+24V
10Vdc Voltage
PP Output Analog power supply output (permissible load Regulator
current: 10mAdc) %
Multifunction programmable analog input.
Default setting: 0-10Vdc (1/1000
resolution) and 0-60Hz (0-50Hz) 10Vdc
frequency input (1/2000 resolution). . .
VIA Input (internal impedance:
By changing parameter £ {5, this 30kQ)
Note 1) terminal can also be used as a
multifunction programmable logic input
terminal.
Multifunction programmable analog input.
Default setting: 0-10Vdc (1/1000
resolution) and 0-60Hz (0-50Hz)
frequency input.
The function can be changed to -10-+10V 10vde
VIB Input input by parameter £ i 7 = { setting.  |(internal impedance:
Note 1) By switching slide switch SW2 and 30ke2)
changing parameter ~ {[J 5 setting, this
terminal can also be used as a
multifunction programmable logic input
terminal.
; ; ; 4-20mA
Multifunction programmable analog input. N
VIC  |Imput | 4 50mA (0-20mA) input. ~ (internal
impedance: 250Q)
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Terminal Input / . Electrical . -
symbol output Function specifications Inverter internal circuits
1mAdc full-scale
ammeter or
QS60T (option)
Multifunction programmable analog 0-20mA (4-20mA)
output. Default setting: output frequency. | DC ammeter
The function can be changed to meter Permissible load
FM Output option (0-1mA), 0-10Vdc voltage, or 0- resistance:
20mAdc (4-20mA) current output by 600Q or less
parameter F £ & { setting.
Resolution Max. 1/1000. 0-10V DC volt
meter
Permissible load
resistance:
1kQ or more
24Vdc-100mA
Output 24Vdc power output Note 2) i EXT
1
| ! ol +24V
P24 P24|—O~4_ O Current
This terminal can be used as a common i P limiter
Input terminal when an external power supply - : SZ
is used by changing SW1 to PLC side. L
! T
24Vdc-100mA i
+24 Output 24Vdc power output Note 2)
1 +24V
DC power input terminal for operating the | Voltage:
+SU Inout control circuit. Connect a control power 24Vdc+10%
P backup device (option or 24Vdc power Current: 1A or
supply) between +SU and CC. more
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Terminal Input/ Function Electrical Inverter internal circuits
symbol output specifications

Multifunction programmable open Open collector

collector output. Default setting detect output

and output speed reach signal. 24Vdc-100mA

Multifunction output terminals to which =

two different functions can be assigned. To output pulse 7 47 PTC .‘b
ouT The NO terminal is an equipotential trains, i A“
NO Output terminal. It is isolated from the CC a current of 10mA i N

terminal. or more needs to i, 47

be passed. L]

By changing parameter F 5 5 5 settings, i

these terminals can also be used as Pulse frequency

multifunction programmable pulse train range:

output terminals. 10~2kpps

Max. switching |

Multifunction programmable relay contact capacity FLA|
output. 250Vac-2A,
FLA Detects the operation of the inverter's 30Vdc-2A
FLB Output protection function. (OOS¢=1.) )
FLC Contact across FLA-FLC is closed and : at resistive load
FLB-FLC is opened during protection
Note 3) function operation. 250Vac-1A
(cos¢=0.4)
30Vdc-1A
Multifunction programmable relay contact | (L/R=7ms)
output.
RY Output Default settings detect and output low- Min. permissible
RC speed signal output frequencies. load
Multifunction output terminals to which 5Vdc-100mA
Note 3) two different functions can be assigned. 24Vde-5mA |

Note 1) When VIA terminal is used as logic input terminal, be sure to connect a resistor between P24 and VIA in case of sink

logic, between VIA and CC in case of source logic. (Recommended resistance: 4.7kQ-1/2W)
Itis not needed for VIB terminal.

Note 2) 100mA is the sum of P24 and +24.

Note 3) A chattering (momentary ON/OFF of contact) is generated by external factors of the vibration and the impact, etc. In
particular, please set the filter of 10ms or more, or timer for measures when connecting it directly with input unit terminal
of programmable controller. Please use the OUT terminal as much as possible when the programmable controller is
connected.
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B Connection of SINK (Negative) logic/SOURCE (Positive) logic
(When the inverter's internal power supply is used)

Current flowing out turns control input terminals on. These are called sink logic terminals.

The general used method in Europe is source logic in which current flowing into the input terminal turns it
on.

Sink logic is sometimes referred to as negative logic, and source logic is referred to as positive logic.
Each logic is supplied with electricity from either the inverter's internal power supply or an external power
supply, and its connections vary depending on the power supply used.

Sink/source logic can be switched by slide switch SW1.

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

Slide switch SW1 : Sink side Slide switch SW1 : Source side
Sink (Negative) logic Source (Positive) logic
24Voe ] 24Vpe
Input Common | P24 Input
Output | F
Output F

Common | CC

24Vpe 1 24V

Output Output
P24

Note 4

Input NO
Common CCl

Programmable Inverter Programmable Inverter
controller controller

Note 4: Be sure to connect NO and CC terminals for Sink logic.
Be sure to connect P24 and OUT terminals for Source logic.
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B SINK (Negative)/ SOURCE (Positive) logic connection
(When an external power supply is used)
The P24 terminal is used to connect to an external power supply or to separate a terminal from other input
or output terminals.

<Examples of connections when an external power supply is used>

Slide switch SW1 : PLC side Slide switch SW1 : PLC side
Sink (Negative) logic Source (Positive) logic
24Voe 24Vpe {inout “24Vne 24Voe
Common | p24 P24 input
h —>0:
L. SW1:PLC side output |F L.SW1:PLC side
= [:]
+ Common |[CC
24Voc Output 24Voc Output
Common | oyt
Input OUT
Input NO
I Common| NO
Programmable Inverter Programmable Inverter
controller controller

Note 5) Be sure to connect 0V of external power supply and CC terminal of the inverter.

Note 6) Do not shut down the external power supply on ahead when VIA terminal is used as logic input
terminal by external power supply in SINK logic connection. It could cause unexpected result as
VIA terminal is ON status.
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B Switching of slide switch
Refer to section 1.3.3 3) about location of slide switch.

(1) Switching of sink/source logic: SW1 (Default setting : PLC side)
Setting of sink/source logic for F, R, RES, S1, S2, and S3 terminals are switched by slide switch SW1.
When an external power supply is used for sink logic, set the slide switch SW1 to PLC side.
Set the sink/source logic switching before turn on power supply.
After confirming the right for sink/source setting, turn on power supply.

(2) Switching of VIB terminal function: Upper SW2 (Default setting: VIB side)
Setting of analog input/ logic input for VIB terminal is switched by upper slide switch SW2 and parameter
Fibs.
When using VIB terminal as an analog input terminal, set the slide switch to VIB side and set the
parameter £ {7 5=0.
When using VIB terminal as a logic input terminal, set the slide switch to S4 side and set the
parameter any value to & 5= {,3,or 4. Sink/ source logic depends on the slide switch SW1.
Match the setting of upper slide switch SW2 and parameter £ {5 surely.
If itis not, this can result in malfunction.

(3) Switching of S3 terminal function: Lower SW2 (Default setting: S3 side)
Setting of logic input/ PTC input for S3 terminal is switched by lower slide switch SW2 and parameter
Fiq.
When using S3 terminal as a logic input terminal, set the slide switch to S3 side and set the
parameter £ {4 7=01
When using S3 terminal as a PTC input terminal, set the slide switch to PTC side and set the
parameter F {4 7= 1.
Match the setting of lower slide switch SW2 and parameter {4 7 surely.
If it is not, this can result in malfunction.
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3. Operati

A Warning

N

Prohibited

Do not touch inverter terminals when electrical power is going to the inverter even if the motor is
stopped.

Touching the inverter terminals while power is connected to it will 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.
Such practices will result in electric shock.

Do not go near the motor in alarm-stop status when the retry function is selected.

The motor will 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.

0

Mandatory
action

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

Continuous use of the inverter in such a state will cause fire. Call your Toshiba distributor for repairs.
Always turn the power off if the inverter is not used for long periods of time since there is a possibility of
malfunction caused by leaks, dust and other material. If power is left on with the inverter in that state, it
can result in fire.

Turn the input power on only after attaching the terminal block cover.

When enclosed inside a cabinet and used with the terminal block cover removed, always close the
cabinet doors first and then turn the power on. If the power is turned on with the terminal block cover or
the cabinet doors open, this can 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 can restart suddenly, resulting in

injury.
A Caution

Q

Do not touch heat radiating fins or discharge resistors.
These devices are hot, and you'll get burned if you touch them.

Contact
prohibited
« Observe all permissible operating ranges of motors and mechanical equipment. (Refer to the motor's
® instruction manual.)
Not observing these ranges will result in injury.
Prohibited
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3.1 How to Set the Setup Menu

A Warning

0 « Ifincorrect setting, the drive will have some damage or unexpected movement. Be sure to set the

setup menu correctly.

Mandatory
action

Set the setup menu according to the base frequency and the base frequency voltage of the motor connected. (If you
are not sure which region code of setup menu should be selected and what values should be specified, consult your
Toshiba distributer.)

Each setup menu automatically sets all parameters relating to the base frequency and the base frequency voltage of
the motor connected. (See the table on the following page.)

Follow these steps to change the setup menu [Example: Selecting a region code to £ 1/
Panel operated LED display

Operation

SEL 5 £ £ is blinking

(@\

Turn the setting dial, and select region code "E /"
(Europe).

( P Press the center of the setting dial to determine the
e ln ik region.

The operation frequency is displayed (Standby).

o |f you want to change the selected region by the setup menu, the setup menu will appear by the following settings.

Please note, however, that all setting parameters return to status of default setting and the trip history data is
cleard.

« Setparameter 5 £ £ to"".
« Setparameter £ 5P to" { 3"

e The parameter settings in the table on the following page can be changed individually even after they are
selected in the setup menu.
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M Values set by each setup parameter
RS IR
£l USSR ) 2 - uF
X . T o (Mainly in Asia, T
Title Function (Mainly in (Mainly in Oceania) (Mainly in
It
Ei North Ameri
urope) o} merica) Note 1) Japan)
ULl 701
FoOo4IF2 131
Frequenc 50.0(Hz 60.0(Hz 50.0(Hz X
F2i9/E3307 quency (Hz) (Hz) (Hz) 60.0(Hz)
FIETIFG 4
Base 240v 230(V 230(V 230(V 200(V
wlu/ frequency | class ) ) V) )
= B ) It
Tt voltage | 500V 400(V) 460(V) 400(V) 400(v)
1,2 class
Pr VIF @ntrol mode 0 0 0 )
selection
Supply voltage
correction
Fana 2 2 2 3
(output voltage
limitation)
Regenerative over-
F315 excitation upper 120 120 120 140
limit
Fuil Motor rated speed 1410(min™) 1710(min™) 1410(min™) 1710(min™)

Note 1) Excludes Japan.

Note 2) Slide switch SW1 is set to PLC side at default setting. Set it appropriately according to the logic used.
Refer to page B-11 to 13 for details.
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3.2

Simplified Operation of the VF-S15

Operation command and Operation frequency command are necessary to operate the inverter.

Operation method and operation frequency setting can be selected from the following.

At default setting, the inverter runs and stops with RUN/STOP key on the panel keypad, and frequency can be set
with the setting dial.

- (1) Run and stop using the panel keypad
Run / Stop (2) Run and stop using external signals

(1) Setting using setting dial

[ Setting the frequency ] ' (2) Setting using external signals

(0-10Vdc, 4-20mAdc, -10-+10Vdc)

0000 00000000000000000000000000000000000000000000000000000000000000000c0sscscscsccsscscscscscsccccns

sesesecne

Use the basic parameters L /7 & (command mode selection)
and F /[l (frequency setting mode selection) for selection.

R R R T P P T PP PP PP PP

Parameter setting]

esesccee

Title Function Adjustment range Default setting

Terminal block

Panel keypad (including extension panel)
RS485 communication 1
CANopen communication
Communication option

chod Command mode selection

Setting dial 1(save even if power is off)
Terminal VIA

Terminal VIB

Setting dial 2(press in center to save)
RS485 communication

UP/DOWN from external logic input
CANopen communication 0
Communication option
Terminal VIC

, 10: -

11: Pulse train input
12,13: -

14: 5~

Fnod Frequgncy setting mode
selection 1

CONIARON2QRON2O

o F 10 d=0 (setting dial 1) is the mode that after the frequency is set by the setting dial or an extension panel,
the frequency is saved even if the power is turned off. The usage of this setting dial is similar to that of
potentiometer.

 Refer to section 6.2.1 for details about £ /i d=4to 7, { {,and 4.
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3.2.1  How to run and stop

Example of £ /11 4 setting procedure]

Panel operation LED display Operation
nn Displays the output frequency (operation stopped).
s (When standard monitor display selection £ 7 {{}=/1 [output frequency])
MODE RUH Displays the first basic parameter [History (5 L/ H)].
{@ rnod Turn the setting dial, and select " /15 5"
. Press the center of the setting dial to read the parameter value.
=\ ! (Standard default: /).
{@ o Turn the setting dial to change the parameter value to J (terminal block).
Oornod Il:’_ris: the center of the setting dial to save }he changed parameter.
- L 11l 4 and the parameter set value are displayed alternately.

T = 't)

(1) Run and stop using the panel keypad (£ /7 { o=

Use the and [STOP| keys on the panel keypad to start and stop the motor.
: Motor runs.

eThe direction of rotation is determined by the setting of parameter F ~ (forward run, reverse run selection).

: Motor stops.

(&3 forward run, {: reverse run)

eForward run and reverse run are switchable with the extension panel (option). Set the parameter -~
(forward run, reverse run selection) to & or 3. (Refer to section 5.8)

(2)RUN and STOP using external signals (£ /7 &/=1{1): Sink (Negative) logic

Use external signals to the inverter terminal block to start and stop the motor.

: . Slow down
Short and terminals: run forward Frequency I_: and Stop

i ON
Open and terminals: slow down and stop FoCc__— OFF
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(3) Coast stop

. . . Coast stop
Assign parameters as described below in case of

o Mot —
Coast stop. Inverter will display  F F at Coast stop. sp"eZ{, \<

1) Assign "5 (ST)" to an input terminal. Set parameter
F { 1= Open the ST-CC for coast stop(see the
status described on the right).

2) Assign "5 & (FRR)" to an input terminal.

Coast stop is done by shorting FRR and CC. ST-CC —I L ON

OFF

F-CC ~— —— L own

OFF

C-6



TOSHIBA E6581611

3.2.2 How to set the frequency

Example of £ /17 d setting procedure] F /i1 = {: Setting the frequency by the terminal VIA

Panel operation LED display Operation
nn Displays the output frequency (operation stopped).
i (When standard monitor display selection & 7 { =17 [output frequency])
MODE AUH Displays the first basic parameter [History (5 L/ H)].
{@ Fnod Turn the setting dial, and select "F /75 "
. Press the center of the setting dial to read the parameter value.
- = (Standard default: )
{ \ . Turn the setting dial to change the parameter value to { (terminal block
! VIA).
foEnDd The parameter value is written. ~ /7 4 and the parameter value are
= O displayed alternately several times.

* Pressing the MODE key twice returns the display to standard monitor mode (displaying output frequency).

(1) Setting using the keypad (|nclud|ng extension panel option) (F /75 =11 or J)
@\: Moves the frequency up @ : Moves the frequency down

B Example of operating from the panel (- [/ J=3: press in center to save)
Panel operation LED display Operation
"o Displays the output frequency.
e (When standard monitor display selection & 7 { = [output frequency])
{ \ con Set the output frequency. (The frequency will not be saved if the
i power is turned off in this state.)
COnoFL Save the output frequency. £ £ and the frequency are displayed
= R A alternately.

B Example of operating from the panel (- /7 5= save even if power is off)

Panel operation LED display Operation
Display the output frequency.
a.0 (When standard monitor display selection is setas £ 7 {J=0
[output frequency])

Set the output frequency.

[
[

v’@\ 5

- &

The frequency will be saved when the power is turned off in this
state.

[

"
o

(2) Setting of frequency using external signals to terminal block (- /1= {, Jor &)
= Refer to section 7.3 for details.
(3) Switching two frequency commands = Refer to section 5.8 for details.
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3.3 How to operate the VF-S15

Overview of how to operate the inverter with simple examples

Operation Command: Panel Operation
Ex.1 Frequency Command: Setting Dial 1
(1) Wiring
© ©
PB PC/-
MCCB Motor
—x @RIL1 :l urm o_
—_— S/L2 O oog VIT2 ®-
— QTIL3 oo w30
* Operation panel
7°
(2) Parameter setting (default setting)
Title Function Setting value
rno Command mode selection !
Fhnod Frequency setting mode selection 1 o
(3) Operation
Run/stop: Press the and |STOP| keys on the panel.
Frequency setting: Turn the setting dial to set the frequency. The frequency setting is saved just by
turning the setting dial.
*1: Single-phase models are R/L1 and S/L2/N.

C-8



TOSHIBA E6581611
Operation Command : Panel Operation
Ex.2 Frequency Command: Setting Dial 2
(1) Wiring
o0 ©
PO PA/+ PB PC/-
MCCB Motor
—X © RIL1 1 um1 o
—_—X S/L2 (| VIT2 ®=
—_—X © T3 O oo wiT3 ©
1 Operation panel

(2)

@)

JT__(T)@

Parameter settin

Title Function Setting value
Chag Command mode selection !
Fhod Frequency setting mode selection 1 E
Operation

Run/stop: Press the and [ STOP| keys on the panel.

Frequency setting:

Turn the setting dial to set the frequency.

To save the frequency setting, press the center of the setting dial.
£ and the set frequency will flash on and off alternately, then set frequency will

be retained.

The set frequency will be retained even if power supply is cut.

*1: Single-phase models are R/L1 and S/L2/N.
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Operation Command: External Signal
Ex.3 Frequency Command: Setting Dial

(1) Wiring

MCCB

—x S
o —

" )
Operation panel F Forward signal
R Reverse signal
cc Common
%0
(2) Parameter settin
Title Function Setting value
Chnid Command mode selection I
Fhbd Frequency setting mode selection 1 Dor 3

(3) Operation
Run/stop: ON/OFF input to F-CC, R-CC. (with sink logic)
F is for forward run signal and R is for reverse run signal (default setting)
Frequency setting: Turn the setting dial to set the frequency.

*1: Single-phase models are R/L1 and S/L2/N.
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Operation Command: External Signal
Ex.4 Frequency Command: External Analog Signal

(1) Wiring

MCCB

———

Forward signal
*1

RO Reverse signal

Common

Current signal:
4(0)~20mA

(or -10~+10Vdc)
External potentiometer

(Otherwise, input voltage signal between the terminals VIA-CC.)

(2) Parameter settin

Title Function Setting value
rThod Command mode selection o
Fno Frequency setting mode selection 1 {,corf

(3) Operation
Run/stop: ON/OFF input to F-CC, R-CC. (with sink logic)
F is for forward run signal and R is for reverse run signal (default setting)
Frequency setting: VIA: Input 0~+10V (external potentiometer), VIB: Input 0~+10V (or -10~+10Vdc) or
VIC: 4(0)~20mA to set the frequency.
Set the selection of VIA, VIB or VIC in parameter /7 4.
VIA: Flild=1
VIB: Flifd=2
VIC: Flild=8
Refer to section 7.3 for the setting of analog input characteristics.

*1: Single-phase models are R/L1 and S/L2/N.
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4. Settin eters

4.1  Setting and Display Modes

This inverter has the following three display modes.

[[Standard monitor mode]] 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.
+ Display of output frequency, etc.
710 Initial panel display selection
(F 720 Initial extension panel display selection)
F 702 Free unit display scale
« Setting frequency reference values.
+ 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.
F': When a voltage is generated at or higher than the over voltage stall prevention level.
L : When the cumulative amount of overload reaches 50% or more of the overload trip

Lo

u

value, or when the main circuit element temperature reaches the overload alarm level
H: When the overheat protection alarm level is reached

[[Setting monitor mode J] The mode for setting inverter parameters.
= How to set parameters, refer to section 4.2.

There are two parameter read modes. Refer to section 4.2 for details about

selection and switching of modes.

: Only the ten most frequently used parameters are
displayed.
Parameters can be registered as necessary.
(max. 32 parameters)

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

e Each press of the EASY key switches between the Easy setting mode and the
Standard setting mode.
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[[ Status monitor mode ] The mode for monitoring all inverter status.

Allows monitoring of frequency command value, output current/voltage and
terminal information.

= Refer to chapter 8.

The inverter can be moved through each of the modes by pressing the MODE key.

PRG |. E’ ’tl
Frequency setting method

{@} = Refer to section 3.2.2

Standard monitor mode
(At power source on)

Status monitor mode Setting monitor mode

Monitoring of How to search and set

operation status ( } { } parameters
= Refer to section 8.2 = Refer to section 4.2
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4.2 How to set parameters

There are two types of setting monitor modes: Easy mode and Standard setting mode. The mode active when power is
turned on can be selected at 7 5 £ L. (EASY key mode selection), and the mode can be switched by the EASY key. Note,
however, that the switching method differs when only the Easy mode is selected. Refer to section 4.5 for details.

Setting dial and panel key operations are as follows:
( \ Turning the setting dial Pressing the cerl1ter of thelsettlng dial -
Used t lect items and changin Used for executing operations and determining
sed lo select ftems and changing ' setting values. Note)
setting values. Note)

Used to select the mode and return to -
the previous menu

Used to switch between the Easy and Standard
setting modes.

[ Easy setting mode ] : The mode changes to the Easy setting mode when the EASY key is pressed
at the standard monitor mode and "£ A 5 4" is displayed. In the Easy setting
mode, the EASY lamp lights.
Only the most frequently used 10 basic parameters are displayed at default
setting.

Easy setting mode

Title Function
Cnod Command mode selection
Fnod Frequency setting mode selection 1
ACC Acceleration time 1
JEL Deceleration time 1
IR Upper limit frequency
Li Lower limit frequency
EH- Motor electronic-thermal protection level 1
£l Meter adjustment gain
Faio! Current/voltage unit selection
PCEL EASY key mode selection

e [f the EASY key is pressed while the setting dial is being turned, values continue to be incremented or decremented
even if you release your finger from the setting dial. This feature is handy when setting large values.

Note) Of the available parameters, number value parameters (5 £ £ etc.) are reflected in actual operation when the
setting dial is turned. Note, however, that the center of the setting dial must be pressed to save values even when
the power is turned off.

Note, also, that item selection parameters (¥ /1 [ o etc.) are not reflected in actual operation by just turning the
setting dial. To reflect these parameters, press the center of the setting dial.
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[ Standard setting mode ] : The mode changes to the Standard setting mode when
the EASY key is pressed and "5 & " is displayed.
Both basic and extended all parameters are displayed.

—[ Basic parameters ] : This parameter is a basic parameter for the
operation of the inverter.
= Refer to chapter 5 for details.

= Refer to section 11.2 for parameter tables.

—[ Extended parameters] : The parameters for detailed and special
setting.
= Refer to chapter 6 for details.

= Refer to section 11.3 for parameter tables.

Note) There are the parameters that cannot be changed during inverter running for reasons of safety. Refer to section 11.9.
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4.2.1 Settings in the Easy setting mode

The inverter enters this mode by pressing the MODE key when the Easy setting mode is selected

When you are unsure of something Easy setting mode (Registered parameters at default setting)
during operation: ) Title Function
:]%udZaﬁyrs::;r;itnogt?:esl\t/%g:lazrigon|tor Cnod Command mode selection
several times. Fhbd Frequency setting mode selection 1
RCC Acceleration time 1
JEL Deceleration time 1
il Ul Upper limit frequency
Lt Lower limit frequency
Standard monitor mode EHr Motor electronic-thermal protection level 1
37 777777777777 I Meter adjustment gain
: Chl Faiol Current/voltage unit selection
i FCEL EASY key mode selection

Basic parameter setting

Registered parameters
(Max. 32 parameters)

A
EI E l’_- * Parameter title and the setting
value are displayed alternately

B Setting parameters in the Easy setting mode

(1) Select parameter to be changed. (Turn the setting dial.)

(2) Read the programmed parameter setting. (Press the center of the setting dial.)
(3) Change the parameter value. (Turn the setting dial.)

(4) Press this key to save the parameter value. (Press the center of the setting dial.)

e To switch to the Standard setting mode, press the EASY key in the Standard monitor mode. "5 £ " is displayed,
and the mode is switched.
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4.2.2 Settings in the Standard setting mode

The inverter enters this mode by pressing the MODE key when the Standard setting mode is selected.

When you are unsure of something
during operation:

You can return to the Standard monitor
mode by pressing the MODE key
several times.

M How to set basic parameters

(1) Select parameter to be changed. (Turn the setting dial.)

(2) Read the programmed parameter setting. (Press the center of
the setting dial.)

(3) Change the parameter value. (Turn the setting dial.)

(4) Press this key to save the parameter value.
(Press the center of the setting dial.)

Basic parameter setting

Standard parameters

* Parameter title and the setting
A 4 @_’(8) value are displayed alternately
=

e To switch to the Easy setting mode, press the EASY key in the Standard monitor mode. £ A 5 4 is displayed, and

the mode is switched.
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B How to set extended parameters

Each extended parameter is composed of an "~ , A or [ "suffixed with a 3-digit figure, so first select and read out
the heading of the parameter you want"F {- -"to"F 5§ - -","f - - -""[ - - -"("F ! - -" Parameter starting
pointis 100, "A - - -": Parameter starting point is A.)

(5) Select the title of the parameter you want to change. (Turn the setting dial.)

(6) Read the extended parameter. (Press the center of the setting dial.)

(7) Select parameter to be changed. (Turn the setting dial.)

(8) Read the programmed parameter setting. (Press the center of the setting dial.)
(9) Change the parameter value. (Turn the setting dial.)

(10) Press this key to save the parameter value. (Press the center of the setting dial.)

W Adjustment range and display of parameter setting value
H {1 An attempt has been made to assign a value that is higher than the programmable range.
L &: An attempt has been made to assign a value that is lower than the programmable range.

If the above alarm is flashing on and off, values that exceed H { or are equal or lower than .. [J cannot be set.
* A setting value of the presently-selected parameter might exceed the upper limit or the lower limit by changing other
parameters.

4.3 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.

[ Changed parameters history search (History function) [A £ H] ]

This function automatically searches for the last five parameters whose settings have been changed. To use this
function, select the A L/ X parameter. (The changed parameters are displayed regardless of difference with the
default settings.)

= Refer to section 6.1.1 for details.

[ Easy setting parameters according to application (Application easy setting) ]

The necessary parameter for your machine can be easily set.
Select the machine by parameter A I{ A and set by using the easy setting mode.

= Refer to section 6.1.2 for details.
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[ Set parameters by purpose (Guidance function) ]

Only parameters required for a special purpose can be called up and set.
To use this function, select parameter 4 1/ F

= Refer to section 6.1.3 for details.

[ Reset parameters to default settings [£ 5 F ]

Use the £ 4 7 parameter to reset all parameters back to the default settings. To use this function, set parameter
EHP=For 3.

= Refer to section 4.3.2 for details.

[ Call saved customer settings [E 5 F] ]

Customer settings can be batch-saved and batch-called.
These settings can be used as customer-exclusive default settings.
To use this function, set parameter £ 47 =7 or 5.

= Refer to section 4.3.2 for details.

[ Search changed parameters

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

= Refer to section 4.3.1 for details.

Searching for and resetting changed parameters
: Automatic edit function

4
1+ Function

: Automatically searches for only those parameters that are programmed with values different from the default
'\ setting and displays them in the [; ~ /. Parameter setting value can also be changed while searching.

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 [~ .! is checked
against the default settings. To cancel a parameter search, press the MODE key.

Note 3: Parameters which cannot be reset to the default setting after setting £ 5 F to 3 are not displayed.
= Refer to section 4.3.2 for details.
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W How to search and reprogram parameters
Panel operation LED display Operation
Displays the output frequency (operation stopped).
b.b (When standard monitor display selection is setas £ 7 {{I={}
[output frequency])
RUH Displays the first basic parameter "History function (5 L/ H)."
orl Turn the setting dial, and select [~ L!.
" Press the center of the setting dial to enter the user parameter setting
Y change search mode.
Searches for and displays parameters different to the default settings.
arr Parameters are changed by either pressing the center of the setting
bt dial or turning it to the right. (Turning the setting dial to the left
searches for parameter in the reverse direction.)
a.0 Press the center of the setting dial to display set values.
c.n Turn the setting dial, and change set values.
n . Press the center of the setting dial to set values. The parameter name
50 RLCL ) .
and set value light alternately and are written.
Use the same steps as those above and turn the setting dial to
U--F : .
e display parameters to search for or whose settings must be changed,
(L=--r) )
and check or change the parameter settings.
Ll When [ ~ 1! appears again, the search is ended.
Parameter display
,.i e A search can be canceled by pressing the MODE key. Press the key
(X (X
! once while the search is underway to return to the display of
Fr-F parameter setting mode. Returns to the [~ L/ display.
{ After that press the MODE key and return to the status monitor mode
a.n or the standard monitor mode (display of output frequency).
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4.3.2 Return to default settings

[£ 5 F ] Default setting

* Function

parameters.

It is possible to return groups of parameters to their defaults, clear run times, and record/recall set

Parameter setting]

Title Function

Adjustment range Default setting

EHF Default setting

: Initialization of type information

CEINIARON2O

10, 11: -
12: Number of starting clear
13: Default setting 2 (complete

50Hz default setting

60Hz default setting

Default setting 1 (Initialization)
Trip record clear

Cumulative operation time clear

Save user setting parameters 0
Load user setting parameters
Cumulative fan operation time
record clears

initialization)

e This function will be displayed as 0 during reading on the right. This previous setting is displayed on the left.

Example:

e [ 4 cannot be set during the inverter operating. Always stop the inverter first and then program.

Programmed value

50 Hz default setting (& 4 F={

Setting £ 5 F to { sets the following parameters for base frequency 50 Hz use.
(The setting values of other parameters are not changed.)

» Maximum frequency (F H) : 50Hz
« Base frequency 1 (1) : 50Hz
« VIA input point 2 frequency (F 20 4) : 50Hz
« VIC input point 2 frequency (F 2 {5) : 50Hz
« Process upper limit (F 35 7) : 50Hz
« Motor rated speed (F % / 7) : 1410 min™

* Upper limit frequency (L/ L ) : 50Hz
« Base frequency 2 (F { 70) : 50Hz
« VIB input point 2 frequency (F & { J): 50Hz
» Automatic light-load high-speed operation

frequency (F 3310) : 50Hz
« Communication command point 2 frequency
(FE I4) : 50Hz
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| 60 Hz default setting (£ 5 F=C")

Setting £ 4 7 to & sets the following parameters for base frequency 60 Hz use.

(The setting values of other parameters are not changed.)

» Maximum frequency (F H) 1 60Hz « Upper limit frequency (/1) 1 60Hz
- Base frequency 1 () : 60Hz « Base frequency 2 (F { 710 1 60Hz
* VIA input point 2 frequency (F '-I) : 60Hz « VIB input point 2 frequency (F2 {3):60Hz
« VIC input point 2 frequency ( /9) :60Hz « Automatic light-load high-speed operation

+ Process upper limit (F 35 7) : 60Hz frequency (F 3 310) : 60Hz
« Motor rated speed (F 4 { 7) 1710 min” « Communication command point 2 frequency
(FE i4) : 60Hz

Default setting 1 (£ 57 = 3)

Setting £ 4 # to 3 will return parameters to the default settings (exclusive of some parameters).
e When 7 is set, [/ {L]is displayed for a short time after the settings are configured, and then
disappears. Then the inverter is in standard motor mode. In this case, the trip history data is cleared.

/ Be aware that the following parameters do not return to the default settings even if £ & =3 is set for

\
1 1
: maintainability. (To initialize all parameters, set £ 5 F= { J) :
: «A L : Overload characteristic selection FHTO~FHYT5 D VIAVIB/VIC input bias / gain :
1 151 : Meter selection «F 555 : Logic output/pulse train output selection 1
: I . Meter adjustment gain «F &85 ! Analog output signal selection :
| *SEE : Checking the region setting -F &5 !t Inclination characteristic of analog output |
1 +F {17 Analog input terminal selection +F £ 52 : Analog output bias !
1
\ |

« F 109 : Analog/logic input selection (VIA/VIB) «FEELD : Free notes

* Refer to “Communication manual” about parameter  xxx.

| Trip record clear (£ 5 F = 4) |

Setting £ 5 F to 4 initializes the past eight sets of recorded error history data.
e The parameter does not change.

I Cumulative operation time clear (= 5 F = 5) |

Setting £ 4 ' to 5 resets the cumulative operation time to the initial value (zero).

| Initialization of type information (= 5 F = &) |

Setting & 4 F to & clears the trips when an £ £ 4 7 format error occurs. But if the £ + 4 /' displayed, contact
your Toshiba distributor.
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Save user setting parameters (£ 57 = 7) |

Setting £ 4 7 to 7 saves the current settings of all parameters.

Load user setting parameters (£ 4 7 = ) |

Setting £ 4 P to & loads parameter settings to (calls up) those saved by setting £ 57 to 7.

* By setting £ 57 to 7 or &, you can use parameters as your own default parameters.

Cumulative fan operation time record clear (= 5 F = 5) |

Setting £ 4 7 to 5§ resets the cumulative operation time to the initial value (zero).
Set this parameter when replacing the cooling fan, and so on

Number of starting clear (£ 47 = {Z) |

Setting £ 5 F to /7 resets the number of starting to the initial value (zero).

Default setting 2 (£ 47 = ! 3) |

Set & 4 F to /3 toreturn all parameters to their default settings.

When {3 is set, is displayed for a short time after the settings are configured, and then
disappears. Then setup menu 5 £ £ is displayed. After reviewing the setup menu items, make a setup

menu selection. In this case, all parameters are returned to their defaults, and the trip history data is cleared.
(Refer to section 3.1)
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4.4 Checking the region settings selection

[5E £ | Checking the region setting

« Function
The region selected on the setup menu can be checked.
Also, the setup menu starts and can be changed to a different region.

[Parameter setting]

Title Function Adjustment range Default setting
0: Start setup menu
1: Japan (read only)
SEE Checking the region setting 2: North America (read only) 1%
3: Asia (read only)

4: Europe (read only)

* Default setting values vary depending on the setup menu setting. 1 to 4 are displayed.

W Content of region settings

The number displayed when parameter 5 £ £ is read indicates which of the following regions was selected on
the setup menu.

: £ I{ (Europe) is selected on the setup menu.

1 A5 !A (Asia, Oceania) is selected on the setup menu.
: 4/ 5 A (North America) is selected on the setup menu.
P (Japan) is selected on the setup menu.

e Tl T

The setup menu is started by setting 5 £ £ =0.
Refer to section 3.1 for details.

Note: { to Hset to parameter 5 £ £ are read-only. They cannot be written.
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4.5 EASY key function

: EASY key mode selection
: EASY key function selection

[F 75 []to[F 75 ]: Easy setting mode parameter 1 to 32

\
’

4 .

+ eFunction

It is possible to switch between standard mode and easy setting mode using the EASY key. (default setting)
Up to 32 arbitrary parameters can be registered to easy setting mode.

|
: The EASY key can select following four functions.
: « Easy / Standard setting mode switching function
: « Shortcut key function

1+ Local / Remote switching function

‘\\ « Peak hold function

Parameter setting]

Title Function Adjustment range Default setting

: Standard setting mode at power on
: Easy setting mode at power on 0

FLSE! | EASY key mode selection
: Easy setting mode only

0

1

2

0: Easy / standard setting mode switching function
1: Shortcut key

2: Local / remote key 0
3: Monitor peak / minimum hold trigger
4,5: -

F 750 | EASY key function selection

M Easy / Standard setting mode switching function (F 75 8=0): Default setting

It is possible to switch between standard mode and easy setting mode when you push the EASY key while the
inverter is stopping.

Standard setting mode is selected when the power is turned on at default setting.

The way parameters are read out and displayed varies according to the mode selected.

Easy setting mode

Allows pre-registration (easy setting mode parameters) of frequently changed parameters and reading of only
registered parameters (maximum of 32 types).

In the Easy setting mode, the EASY key lamp lights.

Standard setting mode
Standard setting mode in which all parameters are read out.

[How to read out parameters]

Use the EASY key to change between Easy setting mode and Standard setting mode, and then press the MODE
key to enter the setting monitor mode.

Turn the setting dial to read the parameter.

The relation between the parameter and the mode selected is shown below.

D-14
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[PSELRD
* When the power is turned on, the inverter is in standard mode. Press the EASY key to switch to easy setting
mode.

[PSELE!
* When the power is turned on, the inverter is in easy setting mode. Press the EASY key to switch to standard
mode.

[P5EL 2

* Always in easy setting mode.
However, it can be switched to standard setting mode by EASY key if itis setto #5 £ L =0, {.When F5EL is
not displayed in Easy setting mode, 1! o I is displayed and it can be temporarily switched to standard setting
mode by EASY key after center of the setting dial is pushed for five seconds or more.
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[How to select parameters]
Select the desired parameters as easy setting mode parameters 1to 32 (F 75 { to £ 75 2). Note that parameters
should be specified by communication number. For communication numbers, refer to Table of parameters.

In easy setting mode, only parameters registered to parameters 1 to 32 are displayed in order of registration.

The values of the default settings are shown in the table below.

[Parameter setting]

Title Function Adjustment range Default setting
Fa5d Easy setting mode parameter 1 4-2555 3 (hod)
Fai5c Easy setting mode parameter 2 029949 Y (Fhid)
Fi53 Easy setting mode parameter 3 4-2555 2 (RLD)
Fi54 Easy setting mode parameter 4 g-2959 0 (dED)
Fi58% Easy setting mode parameter 5 8-2559%9 2 W)
Fi5E& Easy setting mode parameter 6 g-25955 3 L)
Fa51 Easy setting mode parameter 7 g-25955 E00 (EHFA)
Fi58 Easy setting mode parameter 8 g-259558 & (FID)
Faiss Easy setting mode parameter 9
FIE0 Easy setting mode parameter 10
Fag ! Easy setting mode parameter 11
FIiEc2 Easy setting mode parameter 12
Fi53 Easy setting mode parameter 13
FI1E4 Easy setting mode parameter 14
FIE5 Easy setting mode parameter 15
FIEE Easy setting mode parameter 16
Fi67 Easy setting mode parameter 17
FIE8 Easy setting mode parameter 18
FI58 Easy setting mode parameter 19 o-2558%5 gg99
Fan Easy setting mode parameter 20 (Set by communication number) (No function)
Faad Easy setting mode parameter 21
Fiaz Easy setting mode parameter 22
F7173 Easy setting mode parameter 23
Fa4 Easy setting mode parameter 24
Fii5 Easy setting mode parameter 25
R Easy setting mode parameter 26
Fiad Easy setting mode parameter 27
F178 Easy setting mode parameter 28
R Easy setting mode parameter 29
FIED Easy setting mode parameter 30
Fig i Easy setting mode parameter 31 5-299%9 WP EIRD
FI8Z Easy setting mode parameter 32 4-2555 S50 (PSELD)

Note: If any number other than communication numbers is specified, it is regarded as § 5 & (no function assigned).
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m Shortcut key function (F 7§80=1{)
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]

Set £ 750 to {, read out the setting of the parameter you want to register, and press and hold down the EASY
key for 2 seconds or more. The registration of the parameter in a shortcut list has been completed.

To read out the parameter, just press the EASY key.

W Local / Remote switching (F 750=2)
This function allows you to easily switch between panel operation and external operation.
To switch between control device, set & 75 {7 to £, and then select the desired control device, using the EASY key.

If bumpless operation selection £ 255 is setto { (Enabled), it can be switched during operation. -

Local means panel operation.

Remote means the operation that is selected by command mode selection: £ /77 4 and frequency setting mode
selection: F 10 (F2 0 7).

In the Local mode, the EASY key lamp lights.

Move to Panel operation (Local).

If the bumpless function is selected,
remote operation status is directly
moved.

External operation EASY Panel operation
(Remote) (Local)

Move to external operation (Remote).
(Even if the bumpless function is selected,
operation status is not moved.)

Note) Please note that if set the parameter F 75 [ to [ in local mode, the panel operation state holds and it
becomes different from setting of £ /75 o

W Peak hold function (F 7§8=3)
This function allows you to set peak hold and minimum hold triggers for parameters F 7 &, using the EASY key.
The measurement of the minimum and maximum values set for F 7{J 5 starts the instant when you press the
EASY key after setting F 75 to 3.
The peak hold and minimum hold values are displayed in absolute values.
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5. Mainp

)}/

Here are described main parameters you set before use according to the section 11. Tables of parameters and data.

5.1

Meter setting and adjustment

F 1| Meter adjustment gain

F 15 L |: Meter selection

* Function
Output of 0 - 1mAdc, 0 (4) - 20mAdc, 0 - 10vdc can be selected for the output signal from the FM
terminal, depending on the F & & { setting. Adjust the scale at ~ /7.
Use an ammeter with a full-scale 0 - 1mAdc meter.
The F & 5 £ (analog output bias) needs to be adjusted if output is 4 - 20mAdc.
Parameter setting]
Title Function Adjustment range SUP?()S,';T =0u:tr_1’lut at Default setting
0: Output frequency Maximum frequency (F H)
1: Output current -
2: Frequency command value Maximum frequency (F H)
3: Input voltage (DC detection) 1.5x rated voltage
4: Output voltage (command value) 1.5x rated voltage
5: Input power 1.85x rated power
6: Output power 1.85x rated power
7: Torque 2.5x rated torque
8:- -
9: Motor cumulative load factor Rated load factor
10: Inverter cumulative load factor Rated load factor
11: PBR (Braking resistor) cumulative Rated load factor
load factor
12:Stator frequency Maximum frequency (F H)
Frse Meter 13:VIA input value Maximum input value 0
' | selection 14:VIB input value Maximum input value
15:Fixed output 1 -
(output current 100% equivalent)
16:Fixed output 2 -
(output current 50% equivalent)
17:Fixed output 3 -
(Other than the output current)
18:RS485 communication data Maximum value (100.0%)
19:For adjustments (¥ /7 set value is -
displayed.)
20: VIC input value Maximum input value
21,22: - -
23: PID feedback value Maximum frequency (F H)
24: Integral input power 1000x £ 745
25: Integral output power 1000x F 7459
Meter
Fh adjustment - - -
gain

B Resolution: All FM terminals have a maximum of 1/1000.

E-1
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B Adjustment scale with parameter F /7 (Meter adjustment)
Connect meters as shown below.

<Displaying output frequency> <Displaying output current>

Inverter Inverter

The reading of the The reading of the
meter will fluctuate meter will
during scale fluctuate during
* Optional QS-60T frequency adjustment. *Meter with a maximum scale adjustment.
meter is available. scale of 1.5x the inverter's
rated output current is
recommended.

[Example of how to adjust the FM terminal frequency meter]

* Use the meter's adjustment screw to pre-adjust zero-point.
*Adjust F 55 {and F 552 in advance in case of 4-20mA output.

Operation panel action | LED display Operation
Displays the output frequency.

- non
500 (When standard monitor display selection & 7 [ is setto )
MODE RUH The first basic parameter “F L{ H” (history function) is displayed.
{@ F Turn the setting dial to select F /7.
500 Output frequency can be displayed by pressing the center of the
2 ey setting dial.

Turn the setting dial to adjust the meter.

The meter’s indicator will change by turning setting dial.

(The inverter displays output frequency and it will not change with the
setting dial)

FTow 50.0
& N
XY

Press the center of the setting dial to save the meter's adjustments.
F [T and the frequency are displayed alternately.

&)
o
C3
353
T

The display returns to displaying output frequency.
MODE| . |MODE E0.0 (When standard monitor display selection £ 7 { £ is setto {J
[output frequency])
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B Example of 4-20mA output adjustment (Refer to section 6.33.3 for details)

FES =1 F5590-0 FE8 =1 F530-20
(mA) (mA)
D0 Jeerernrnririrnnnn, . 20
Output Output
currrent currrent

(0]

.
[0} 100%
Internal calculated value Internal calculated value

Note 1) When using the FM terminal for current output, be sure that the external load resistance is less than 600Q.
Use over 1kQ external load resistance for voltage output.

Note 2) F /151 = i is the motor drive frequency.

B Adjusting the meter in inverter stop state
o Adjustment of the meter for output current (F /751 = 1)

Adjustment of the meter for output current can be done in inverter stop state.
When setting 7 /751 to {5 for fixed output 1 (output current 100% equivalent), a signal assuming that
inverter rated current (output current 100% equivalent) passes will be output from the FM terminal.
Adjust the meter with the F /7 (Meter adjustment) parameter in this state.
Similarly, if you set £ /751 to {5 for fixed output 2 (output current 50% equivalent), a signal assuming
that 50% of inverter rated current (output current 50% equivalent) passes will be output from the FM
terminal.
After meter adjustment is ended, set F /15 L to { (output current).

o Otheradjustments (F/75L =, 2 to7, Sto {4, (8,20, 23t05)
FI5L = ! 7:When fixed output 3 (other than the output current) is set, a signal of the value for other
monitors is fixed at the following values and output through the FM terminal.
100% standard value for each item is the following:

FhnsL=0,2, 12,23 : Maximum frequency (F H)
FhsL=3,4 : 1.5 times of rated voltage

FhsL=1 : 2.5 times of rated torque
FhSL=5t /! : Rated load factor

FhsLl=13, 4,20 : Maximum input value (10V, or 20mA)
FhsL=18 : Maximum value (100.0%)
FhsL=24,25 :1000x £ 745
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5.2  Setting acceleration/deceleration time

: Deceleration time 1 [F 4/ { |: Automatic acceleration/deceleration

: Acceleration time 1[F 5 ¢ 9] Setting of acceleration/deceleration time unit

« Function

1) For acceleration time 1 A £ [ programs the time that it takes for the inverter output frequency to go
from 0.0Hz to maximum frequency F H.
2) For deceleration time 1 o £ I programs the time that it takes for the inverter output frequency to go
from maximum frequency £ H to 0.0Hz.

Output frequency (Hz) A
AL =10 (Manual setting)
o >
<—> 1_’| Time [sec]
AL
Parameter setting]

Title Function Adjustment range Default setting
AL Acceleration time 1 0.0-3600 (360.0) (s) 10.0
dEL Deceleration time 1 0.0-3600 (360.0) (s) 10.0

£c g tS_ettlng _of acceleration/deceleration 1 0.01s unit (after execution: 0) 0
ime unit . . L
2: 0.1s unit (after execution: 0)

Note1): Setting increment unit can be changed to 0.01 seconds by parameter ~ 5 /5.
Note2): F 5 {5=2": When the acceleration/deceleration time is set to 0.0 seconds, the inverter accelerates
and decelerates 0.05 seconds.

F 5 {5= {:When the acceleration/deceleration time is set to 0.00 seconds, the inverter accelerates
and decelerates 0.01 seconds.

o |f 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. (Refer to section 13.1 for details)
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5.3 Maximum frequency

Maximum frequency

"« Function
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, )\ When [FH]=80Hz This function determines the value;
80Hz in line with the ratings of the motor :
and load. H
60Hz ol Maximum frequency cannot be
When 60Hz adjusted during operation.To
:_adjust, first stop the inverter.
A
Ul
0 100%  Frequency setting signal (%)
e If F H is increased, adjust the upper limit frequency /! as necessary.
[Parameter setting] -
| Tite ] Function [ Adjustment range [ Default setting |
[ FH ] Maximum frequency [ 30.0-500.0 (Hz) [ 80.0 |
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5.4  Upper limit and lower limit frequencies

: Upper limit frequency [L L T Lower limit frequency

« Function
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.

Command frequency (Hz)

Command frequency (Hz)

A A
//
] Z
]
ot
Ny, z N,
0 1 0 1%%
Frequency setting signal Frequency setting signal
* Frequencies that go * Command frequency
higher than /L will not cannot be set lower than
be output. L.
Parameter setting]
Title Function Adjustment range Default setting
Ul Upper limit frequency 0.5-FH (Hz) *1
L Lower limit frequency 0.0- 4L (Hz) 0.0

* 1: Default setting values vary depending on the setup menu setting. Refer to section 11.5.

Note1) Do not set a value 10 times larger than s .. (base frequency 1) and £ { 7 (base frequency 2) for Li 1 .
If a large number is set, the output frequency can only be output at 10 times of minimum value .. and

F {70 and R-00 5 alarm is displayed.
Note2) Output frequency lower than parameter F 2 4 [ (Starting frequency) is not output. Parameter F &/ 4 [}

setting is needed.
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5.5

Base frequency

[ L | Base frequency 1

[ L | Base frequency voltage 1

1 e Function
Set the base frequency and the base frequency voltage in conformance with load specifications or the

base frequency.

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

Base frequency voltage )
=
o
g
k)
>
g
IS
0 >
Output frequency (Hz)
Parameter setting]
Title Function Adjustment range Default setting
i Base frequency 1 20.0-500.0 (Hz) *1
50-330 (240V class)
ulu Base frequency voltage1 %1

50-660 (500V class)

* 1: Default setting values vary depending on the setup menu setting. Refer to section 11.5.
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5.6

Setting the electronic thermal

: Overload alarm level

: Overload characteristic selection

Motor electronic-thermal protection level 1

: Motor electronic-thermal protection level 2
: Motor 150% overload detection time
: Inverter overload detection method

: Electronic-thermal memory

: Electronic-thermal protection characteristic selection

* Function
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
. 0:- *4
RuL 505223(?: characteristic 1: Constant torque characteristic (150%-60s) 0
2: Variable torque characteristic (120%-60s)
_ Motor electronic-thermal o, .
EH protection level 1 10-100 (%)/ (A) ™1 100
Setting Overload | Overload
value protection stall
0 valid invalid
Electronic-th | 1 Standard valid valid
- ectronic-thermal 2 motor invalid invalid
UL protection characteristic n n - 0
. 3 invalid valid
selection - - n
4 valid invalid
5 VF motor valid valid
6 (SF’G‘C"" invalid invalid
7 motor) ™ nvalid valid
Motor electronic-thermal
I _ 0, *
Fii3 protection level 2 10-100 (%)/ (A) ™ 100
Motor 150% overload
[ —
FELT detection time 10 -2400 (s) 300
FE3: Inverter overload detection 0: 150%-60s (120%-60s) 0
! method 1: Temperature estimation
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Parameter setting]
Title Function Adjustment range Default setting
0: Disabled (£ Hr, F { 73)
) 1:Enabled (F Hr~, F {73)
FRIC Electronic-thermal memory | 5" pe o (EHA) 0
3: Enabled (£ Hr)
FEST Overload alarm level 10-100 50

*1: The inverter's rated current is 100%. When ~ 71 ! (current/voltage unit selection) = 1 (A (amps)/V (volts)) is
selected, it can be set at A (amps).

*2: F f 3= I: Electronic-thermal statuses (cumulative overload value) of motor and inverter are saved when

power supply is OFF. It is calculated from the saved value when power supply is ON again.

Parameter A1/ is displayed as “0” during reading after this is set.

Present setting of inverter overload characteristic can be confirmed by status monitor.

Refer to monitor “Overload and region setting” of section 8.2.1.

*

w

N
—

motor electronic thermal protection level 1 [£ Hr], 2

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

While the inverter overload trip (£/ ) will be in constantly detective operation, the motor overload trip
(5L &) can be selected using the parameter 1 /7

Explanation of terms

Overload stall: This is an optimum function for equipment such as fans, pumps and blowers with variable
torque characteristics that the load current decreases as the operating speed decreases.

When the inverter detects an overload, this function automatically lowers the output frequency before
the motor overload trip (i L. ') is activated. With this function, operation can be continued, without
tripping, by operating using a frequency balanced by load current.

Note: Do not use the overload stall function with loads having constant torque characteristics (such as
conveyor belts in which load current is fixed with no relation to 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.
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B Setting of electronic thermal protection characteristics selection & /7
Setting value | Overload protection Overload stall
o valid invalid
! valid valid
Z invalid invalid
3 invalid valid

B Setting of motor electronic thermal protection level 1 £ X ] (Same as[F_{ ¢ 3))
When the capacity of the motor in use 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 thermal protection level 1 & H ~ for the

motor in accordance with the motor's rated current.

* When displaying as a percentage, 100% = rated output current (A) of the inverter is displayed.
Output current reduction factor

(%Al
[EFHc1.0 A
[EH-]<06
0 Ny,
>
30Hz Output frequency (Hz)

Note: The motor overload protection start level is fixed at 30Hz.
[Example of setting: When the VFS15-2007PM-W is running with a 0.4kW motor having 2A rated

current]
Operation . .
panel action LED display Operation
Displays the output frequency. (Perform during operation stopped.)
0.0 (When standard monitor display selection £ 7 {1 is setto
[output frequency])
MODE ARUH The first basic parameter “A Lf ™ (history function) is displayed.
{@ EHr Turn the setting dial to change the parameterto £ H .
mn Parameter values can be read by pressing the center of the setting
2 fu dial (default setting is 100%).
{ \ Yz Turn the setting dial to change the parameter to 4 &' % (= motor
@ rated current/inverter rated output current x100=2.0/4.8x100)
YD o LH Press the center of the setting dial to save the changed parameter.
> " | EHr andthe parameter are displayed alternately.

Note: The rated output current of the inverter should be calculated from the rated output current for
frequencies below 4kHz, regardless of the setting of the PWM carrier frequency parameter

(F300).
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[Using a VF motor (motor for use with inverter)]

W Setting of electronic thermal protection characteristics selection /7!

Setting value | Overload protection Overload stall
H valid invalid
5 valid valid
& invalid invalid
7 invalid valid

Ix]
"

VF motors (motors designed for use with inverters) can be used in frequency ranges lower than those

for standard motors, but their cooling efficiency decreases at frequencies below 6Hz.

W Setting of motor electronic thermal protection level 1 (Same as[F_{ 13

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]

[EH <10
[EHrIx0.6

2) Motor 150%-overload detection time

0

L

6Hz
Note) The start level for motor overload reduction is fixed at 6 Hz.

>

Output frequency (Hz)
6H

Parameter £ £ i 7 is used to set the time elapsed before the motor trips under a load of 150% (overload trip
L 2) within a range of 10 to 2400 seconds.

3

~

Inverter overload detection method

As this function is set to protect the inverter unit, this function cannot be turned off by parameter setting.
The inverter overload detection method can be selected using parameter F & 3 { (Inverter overload

detection method).
Parameter setting]

Title Function Adjustment range Default setting
- 150%-60s (120%-
FE3! Inverter overload detection method O_ 50%-60s ( O./° 695) 0
1: Temperature estimation

If the inverter overload trip function (L {) is activated frequently, this can be improved by adjusting the stall
operation level F 5 [ ! downward or increasing the acceleration time A [ or deceleration time o £ [ .
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B F 53 =0 (150%-60s), A /L = { (Constant torque characteristic)

Protection is given uniformly regardless of temperature, as shown by the 150%-60 sec overload curve in the
figure below.

Inverter overload

X L Current Inverter overload time [s]
time [s] [%] (Outline data)
111 2400
120 240
130 120
140 80
150 60
185 2
200 0.5
60
Monitored output current [%]
0 >
1109 1509
% % [100%: Inverter rated output current ]
Inverter overload protection characteristics
m F 5 3 {= ! (Temperature estimation), A /! = { (Constant torque characteristic)

This parameter adjusts automatically overload protection, predicting the inverter internal temperature rise.
(diagonally shaded area in the figure below)

time [s] A
/"
F&3 =0
60
> Monitored output current [%]
0 10%  150%

0/ -
Inverter overload protection characteristics [100 %: Inverter rated output current ]
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Note 1: If the load applied to the inverter 150% or more of its rated load or the operation frequency is 0.1Hz or
less, the inverter may trip (5L { or Z£ {to &L 3)in a shorter time.

Note 2: The inverter is default setting so that, if the inverter becomes overloaded, it will automatically reduce the
carrier frequency to avoid an overload trip (5L { or JL ! to &L 3). A reduction 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
F3iE=0.

Note 3: Overload detection level is variable by condition of output frequency and carrier frequency.

Note 4: Regarding to characteristic for AL/ =2 setting, refer to section 5.6.5).

4) Electronic thermal memory
When the power is OFF, it is possible to reset or maintain the overload totaling level.
This parameter's settings are applied both to the motor's electronic thermal memory and the electronic
thermal memory for inverter protection.

Parameters settings]
Title Function Adjustment range Default setting

0: Disabled (E Hr, F {73)

1:Enabled (EHr, F {73)

2: Disabled (£ Hr)

3: Enabled (£ Hr)

e ~ 5 3= !is afunction for complying with the U.S. NEC standards.

FE 32 | Electronic thermal memory I
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5) Overload characteristic selection
Overload characteristic of inverter can be selected to 150%-60s or 120%-60s.

Parameters settings]

Title Function Adjustment range Default setting
0: -
1: Constant torque
AUL Overload characteristic selection characteristic (150%-60s) 0
2: Variable torque
characteristic (120%-60s)

e Regarding to characteristic for 5 /L = { setting, refer to section 5.6.3).
Note 1) In case of A1/ = setting, be sure to install the input AC reactor (ACL) between power supply and inverter.
Note 2) In case of A Lf = setting in three phase 500V-4.0kW model, be sure to press the grounding capacitor

switch and connect the grounding capacitors to the ground.

m 5!/! =2 (Variable torque characteristic), 5 & 3 {={ (120%-60s)

Inverter overload

Current Inverter overload time [s]
time [s] [%] (Outline data)

106 900

110 180

115 90

120 60

140 2

165 0.5
60

Monitored output current [%]

0

0, 0,
105% 120% [100%: Inverter rated output current ]

Inverter overload protection characteristic

E-14
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m Al =2 (Variable torque characteristic), F & 3 /= { (Temperature estimation)

This parameter adjusts automatically overload protection, predicting the inverter internal temperature rise.
(diagonally shaded area in the figure below)

time [s]

60

Monitored output current [%]
7
105% 120%

[100%: Inverter rated output current ]
Note 1: The rated output current of inverter is changed by setting of /L = { or &
Refer to page L-1 about each rated output current.

Note 2: Parameter A L/

is displayed as “0” during reading after this is set.
Note 3: Present setting of inverter overload characteristic can be confirmed by status monitor.
Refer to monitor “Overload and region setting” of section 8.2.1.

6) Overload alarm level

“yp on

When the motor overload level reaches to F 5 5 7 setting value (%) of overload trip (&L &) level, “L " will be
displayed on the left side digit and the “L

and output frequency monitor will be blinking alternately on
overload alarm status.

Overload alarm signal can be output from output terminal.

Parameters settings]

Title Function Adjustment range Default setting
FE5 7 | Overload alarm level 10-100 (%) 50
Example of setting]: Assigning the overload alarm to the OUT terminal.
Title Function Adjustment range Setting
F {3 ! | Output terminal selection 2A (OUT) | 0-255 16: POL
17 is reverse signal.
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5.7

Preset-speed operation (speeds in 15 steps)

[5~8 Jto[ 5~ 7 | Preset-speed frequency 0 to 7

[F25 7]to[F 254 Preset-speed frequency 8 to15

FicH : Operation frequency setting target by setting dial

{" oFunction

A maximum of 15 speed steps can be selected just by switching an external logic signal. Multi-speed
frequencies can be programmed anywhere from the lower limit frequency L ! to the upper limit frequency

1o
(TN

[Setting method]
1) Run/stop
The starting and stopping control is done from the terminal block.

Title Function Adjustment range Setting
0: Terminal block
1: Panel keypad (including extension panel)
C N4 | Command mode selection 2: RS485 communication 0
3: CANopen communication
4: Communication option

2) Preset-speed frequency setting

a) Set the speed (frequency) of the number of steps necessary.
[Parameter setting]
Preset-speed 0

Title Function Adjustment range Default setting
-0 Preset-speed frequency 0 LL-UL(Hz) 0.0
no Frequency setting mode selection 1 0'1_3 " 0
14: 50
Frequency command set with 5~ {7 is valid when F 10 d= {4 (5~ ).
(5~ {1 is valid even when the command mode selection is not £ /15 ={1.)
Setting from speed 1 to speed 15
Title Function Adjustment range Default setting
Sri-5~1 Preset-speed frequency 1-7 LL- UL (Hz) 0.0
FZ287- F254 | Preset-speed frequency 8-15 LL- UL (H) 0.0

b) Speed (frequency) can be changed during operation.

Title Function Adjustment range Default setting
Operation frequency setting target 0: Panel frequency (£ L)
FaoH L 1: Panel frequency (F ) 1
by setting dial
+ Preset speed frequency
When F 72 4= {, speed (frequency) can be changed with the setting dial during operation. Set value of the

Preset-speed frequency will change by pressing the center.
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Note) When the other preset-speed command is input while adjusting frequency with the setting dial, operation
frequency will change but not the inverter display and the subject of adjustment.
Ex) If 5~ £ is input when operating under 5~ { and changing frequency with the setting dial, operation
frequency will change to 5~ £ but inverter display and the subject of adjustment continue to be 5~ {.
Press the center or MODE key to display 5~ 2.

Preset-speed logic input signal example: Slide switch SW1 = SINK side
O: ON -: OFF (Speed commands other than preset-speed commands are valid when all are OFF)

. Preset-speed
Terminal
1 2 3 4 5 6 7 8 9 |10 [ 11 [12]13 |14 | 15
S1-CC | © - [¢] - o - o - o - o - o - [¢]
S2-CC - o | O - - o | O - - o[ O - - o | O
S3-CC - - - oO|lOo]O0 ] O - - - - oO]l]O0O|]O]O
RES-CC | - - - - - - - O|lo]J]o]|]O]J]O]O]|]O]|]O
e Terminal functions are as follows.
Terminal S1............. Input terminal function selection 4A (S1)
F ! 14= 11 (Preset-speed command 1: SS1)
Terminal S2............. Input terminal function selection 5 (S2)
F ! 15= {2 (Preset-speed command 2: SS2)
Terminal S3... ... Input terminal function selection 6 (S3)
F ! 16= {4 (Preset-speed command 3: SS3)
Terminal RES Input terminal function selection 3A (RES)
F ¢ 13=1E (preset-speed command 4: SS4)
e In the default settings, SS4 is not assigned. Assign SS4 to RES with input terminal function selection.
F (Forward run) - Forward
[ Example of a connection diagram ]
(with sink logic settings)
cC  Common
S1 - Preset-speed 1 (SS1)
S2 -_— Preset-speed 2 (SS2)
S3 -_—1 Preset-speed 3 (SS3)
RES - Preset-speed 4 (SS4)
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3) Using other speed commands with preset-speed command

Command mode
selection

[ Y
L

0: Terminal block

1: Panel keypad (including extension panel)
2: RS485 communication

3: CANopen communication

4: Communication option

Frequency setting
mode selection
Fhbd

0:Setting dial 1 (including extension
panel) (save even if power is off)

1: Terminal VIA

2: Terminal VIB

3: Setting dial 2 (including extension
panel) (press in center to save)4:
RS485 communication

5: UP/DOWN from external logic input

6: CANopen communication

7: Communication option

8: Terminal VIC

9,10: -

11: Pulse train input

12,13: -

14 5-8

Preset-
speed

Active

Preset-speed command valid Note)

command | Inactive

Command set with £ /78 d is valid

0:Setting dial 1 (including extension panel)
(save even if power is off)
: Terminal VIA
Terminal VIB
Setting dial 2 (including extension panel)
(press in center to save)
RS485 communication
UP/DOWN from external logic input
CANopen communication
Communication option
Terminal VIC
9,10: -
11: Pulse train input
12,13: -
14: 580
(The inverter doesn't accept
Preset-speed command.)

wh =2

NSO R

Note) The preset-speed command is always given priority when other speed commands are input at the same time.

An example of three-speed operation with the default settings is shown below.
(Frequency settings are required for 5~ {to 3)

Output frequency‘\

F-CcC
S1(S81)-CC

> Time
ON

OFF

ON
OFF

$2(S52)-CC

ON

OFF
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5.8

Switching between two frequency commands

[F 1T | Frequency setting mode selection1
i [l | Frequency priority selection

[F 20 7] Frequency setting mode selection2

* Function

These parameters are used to switch between two frequency commands automatically or with input
terminal signals.

Parameter setting

Title Function Adjustment range Default setting

0: Setting dial 1 (including extension panel)
(save even if power is off)

. 1: Terminal VIA

Frgd ::fgc‘;ﬁ)':f{ setting mode 2: Terminal VIB 0

3: Setting dial 2 (including extension panel)
(press in center to save)

4: RS485 communication

5: UP/DOWN from external logic input

6: CANopen communication

7: Communication option

£207 Frequency setting mode 8: Terminal VIC 1

= | selection 2 9, 10: -

11: Pulse train input

12,13: -

14: 5~

0: F 175 J (Switchable to F 25 7
- . by terminal input)
cann
F&0U | Frequenoy priority selection 1: F 10 d (Switchable to F 2} 7 at 1.0 Hz 0
or less of designated frequency)

Note) 7 7 d/F 20 7 is set to 0 or 3, when frequency setting is used with an extension panel option.

1) Switching with input terminal signals (Input terminal function 104/105: FCHG)

| Frequency priority selection parameter F 250 = [

Switch frequency command set with £ /17 & and F 2'{J 7 by the input terminal signals.

Assign frequency setting mode forced switching function (input terminal function selection: 104) to an
input terminal.

If an OFF command is entered to the input terminal block: The frequency command set with = /7 [ .
If an ON command is entered to the input terminal block: The frequency command set with 5 2 7.

Note) Input terminal function 105 is the inverse signal of the above.
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2) Automatic switching by frequency command

| Frequency priority selection parameter F &5 &
and

c
Switch frequency command set with £ /7 & an
entered.

(|
!
F 21 7 automatically according to the frequency command

If the frequency set with ~ /7 [J & is above 1Hz: The frequency command set with F /7 [

If the frequency set with F /7 o is 1Hz or less: The frequency command set with £ 2/ 7
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5.9 Auto-restart (Restart of coasting motor)

[F 35 7] Auto-restart control selection

A Caution

0 e Stand clear of motors and mechanical equipment

If the motor stops due to a momentary power failure, the equipment will start suddenly when power is
restored.
Mandatory This could result in unexpected injury.

action o Attach caution label about sudden restart after a momentary power failure on inverters, motors and
equipment for prevention of accidents in advance.

* Function
The F 31 { parameter detects the rotating speed and rotational direction of the motor during coasting at
the event of momentary power failure, and then after power has been restored, restarts the motor
smoothly (motor speed search function). This parameter also allows switching from commercial power
operation to inverter operation without stopping the motor.
. During operation, "~ £ ~ 4" is displayed.

Parameter setting]
Title Function Adjustment range Default setting

0: Disabled

Aut tart control 1: At auto-restart after momentary stop

F3nt uto-restart control 2: At ST terminal off and on 0

selection :
3:1+2
4: At start-up

*

If the motor is restarted in retry mode, this function will operate, regardless of the setting of this parameter.

1)  Auto-restart after momentary power failure (Auto-restart function)

Input voltage

AN

»
Motor speed /_\ [\

AN

»

ON

Forward / reverse —| L OFF

Setting £ 31 {to ! or 3: This function operates after power has been restored following detection of an
undervoltage by the main circuits and control power.
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2) Restarting motor during coasting (Motor speed search function)

Motor speed

/ Ny,
L
Forward / reverse J 8’:F
ON
ST-CC OFF

e Setting 5 3 ! to Jor 3: This function operates after the ST-CC terminal connection has been opened
first and then connected again.

Note 1: As the default setting for ST (Standby) is Always ON, change the following settings.

« F 1 !0= ! (no function)

- Assign 6: ST (Standby) to an open input terminal.

3) Motor speed search at starting
When F 31 {is setto 4, a motor speed search is performed each time operation is started.

This function is useful especially when the motor is not operated by the inverter but by the external factor.

i Warning!!

* At restart, it takes about 1 second for the inverter to check the number of revolutions of the motor.
For this reason, the start-up takes more time than usual.

* Use this function when operating a system with one motor connected to one inverter.
This function may not operate properly in a system configuration when multiple motors are connected to
one inverter.

« In case of using this function, do not set the output phase failure detection selection
(FEOS5=142,1).

[Application to a crane or hois]

The crane or hoist may have its load to be moved downward during the above waiting time.
To apply the inverter to such machines, therefore, set the auto-restart control mode selection
parameter to "F 3 i {={I" (Disabled), Do not use the retry function, either.

Note 2: It is not malfunction that abnormal noise might be heard from the motor during the motor speed
search at the auto-restart.
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5.10 Changing operation panel display
5.10.1 Changing the unit (A/V) from a percentage of current
and voltage

[F 75 {]Current/voltage unit selection

e Function
These parameters are used to change the unit of monitor display.
% < A (ampere)/V (volt)

Current 100% = Rated current of inverter
Voltage 100% = 200Vac (240V class), 400Vac (500V class)

B Example of setting
During the operation of the VFS15-2015PM-W (rated current: 8.0A) at the rated load (100% load), units are
displayed as follows:

1) Display in percentage terms 2) Display in amperes/volts
%YoOutput current: Output currert:
100% 80A
Yolnputvoltage: Input voltage:
100% 20V
Parameter setting]
Title Function Adjustment range Default setting
FI0 Current/voltage unit 0: % 0
'Y selection 1: A (ampere) / V (volt)

* The F 7 ! converts the following parameter settings:
e Adisplay : Current monitor display: Load current, torque current
Motor electronic-thermal protection level 1 &2 EH-, F {73

DC braking current Fos !
Stall prevention level 1 & 2 FRO U FIES
Small current detection current FE

Brake releasing small current detection level £ 325
e Vdisplay : Voltage monitor display: Input voltage, output voltage

VI/f 5-point setting VF1-5 voltage F g LF 183 F 185 F 87, F 88
Note) Base frequency voltage 1 & 2(w L w, & { 7 {) always displayed in the unit of V.
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5.10.2 Displaying the motor or the line speed

FIo}
r (s |

il

Frequency free unit display magnification

=
Ll

-.l

: Frequency free unit coverage selection
[F 705 | Inclination characteristic of free unit display
m Free unit display bias

"« Function
i The frequency or any other item displayed on the monitor can be converted into the rotational speed of

the motor or load device. The unit of the amount of processing or that of feedback can be changed at PID
 control.

The value obtained by multiplying the displayed frequency by the F 77 Z-set value will be displayed as
follows:

[Value displayed | = [Monitor-displayed or parameter-set frequency | x

1)  Displaying the motor speed
To switch the display mode from 60Hz (default setting) to 1800min™" (the rotating speed of the 4P motor)

| so0.} => [ 1800 |

Fioe= [Frce=35.00
EGXSE.GG: 1800

2) Displaying the speed of the loading unit
To switch the display mode from 60Hz (default setting) to 6m/min” (the speed of the conveyer)

nn nn
0.0. [ T—> 6.00

Note: This parameter displays the inverter output frequency as the value obtained by multiplying it by a
positive number. This does not mean that the actual motor speed or line speed are indicated
with accuracy.

Parameter setting]
Title Function Adjustment range Default setting

Fin2 Frequency free unit display 0.00: Disabled (display of frequency) 0.00

~ magnification 0.01-200.0 (times) :
FI03 Frequency free unit coverage 0: All frequencies display 0

H selection 1: PID frequencies display
FI0s Inclination characteristic of free unit o Ssgg;'ve inclination (downward 1

o i

display 1: Positive inclination (upward slope)

FI0E Free unit display bias 0.00-F H (Hz) 0.00
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*The F 7 1 & converts the following parameter settings:
Incase of F 103 3=0
eFree unit Frequency monitor display Output frequency, Frequency command value, PID
feedback value, Stator frequency, During stop: Frequency
command value (During operation: Output frequency)
Frequency-related parameters FOOFH UL LL,5F0~57 7,

F3I57 FIE6,F363,
F390tF3593, FE05 F5 13, FEHE, FE 2,
FE !4, R523t0AG2T

Incaseof F 101 3=1{
o Free unit PID control -related parameters  FF {4, F35 7, F3EER
Note) The unit of the Base frequency 1 and 2 are always Hz.

B An example of setting when F 4 is 80 and F 77 is 10.00

FI05=1 F 105000 [FI05=1,F 705=2000
Op(lel;?tior Operation
panel display panel display
800 1000
Fioe
'\F 82 200
0 0
0

80 (Hz) 0 80 (Hz)
Output frequency Output frequency

[F755=0, F 75 5=80.00]

Operation
panel display
800
Fage
0
0 (Hz)
Output frequency
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6. Other

Extended parameters are provided for sophisticated operation, fine adjustment and other special purposes. Modify

parameter settings as required. Refer to section 11. tables of parameters.

Refer to the corresponding sections regarding the following parameters.

Title Function Reference
AUl Overload characteristic selection 5.6, 6.18
FRSL Meter selection 51
n Meter adjustment gain :
oL Acceleration time 1
- - 5.2
JEL Deceleration time 1
FH Maximum frequency 5.3
UL Upper limit frequency 54
LL Lower limit frequency :
ul Base frequency 1 55
wiu Base frequency voltage 1 i
EHr Motor electronic-thermal protection level 1 56
auh Electronic-thermal protection characteristic selection )
S-r0-5-7 Preset-speed frequency 0-7 57
FR Process input value of PID control 6.24
LHF Default setting 432
CEE Checking the region setting 4.4
FPREL EASY key mode selection 45
Lrl Automatic edit function 4.3.1
F2oo Frequency priority selection 58
F2h Frequency setting mode selection 2 ’
F2BET-F284 Preset-speed frequency 8-15 5.7
F30 1 Auto-restart control selection 5.9
F5 8 Setting of acceleration/deceleration time unit 5.2
FROT Motor 150% overload detection time
FE3! Inverter overload detection method 56
F&az Electronic-thermal memory :
FES57 Overload alarm level
101 Current/voltage unit selection 5.10.1
102 Frequency free unit display magnification
Fal Frequency free unit coverage selection 5.10.2
10 Inclination characteristic of free unit display o
Fan Free unit display bias
FacH Operation frequency setting target by setting dial 5.7
Fasl EASY key function selection
- 4.5
FIi5i-FIEC Easy setting mode parameter 1-32

F-1
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Parameters useful for settings and adjustments

[ Lt

6.1.1 Searching for changes using the history function (5 /{H)

: History function

group ALH.

History function (7 L/ H):
Automatically searches for 5 latest parameters that are programmed with values different from the
default setting and displays them in the 5 ./ H. Parameter setting can also be changed within this

How to use the history function

Operation panel

action LED display Operation
Displays the output frequency (operation stopped).
0.0 (When standard monitor display selection £ 7 (=01
[output frequency])
AUH The first basic parameter “A L H” (history function) is displayed.
@ ACEC The parameter that was set or changed last is displayed.
=
@ 8.0 Press the center of the setting dial to display the set value.
=
o\l 5.0 Turn the setting dial to change the set value.

B

Press the center of the setting dial to save the changed value. The
parameter name and the programmed value will flash on and off
alternately.

N

@

Rk

Turn the dial as described above to search for and display changed
parameters to check and change the settings.

¥ATow HERdD H £ A d: First historic record
(End) £ ' Last historic record
Parameter
MODE] i
. dlsEIay Press the MODE key to return to the parameter setting mode
v R
'qi After that you can press the MODE key to return to the status
c_ monitor mode or the standard monitor mode (display of output
mr 1 4 frequency).
o
ey
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Notes on operation
« If no history information is stored, this parameter is skipped and the next parameter “~ Lf A" is displayed.
e HE A d and £ = o are added respectively to the first and last parameters in a history of changes.

Note: The following parameters are not displayed in this 5 L/ H, even if they are the most recent changes.
L (Operation frequency of operation panel), AU F (Guidance function),

AL (Overload characteristic selection), R ! (Automatic acceleration/deceleration),

A 2 (Torque boost setting macro function), L— Y F (Default setting),

5 £ £ (Checking the region setting), 7800 (Parameter protection selection) ,

F 73 7 (All key operation prohibition ) , F 738 (Password setting (F 78 1)),

F 735 (Password verification)

6.1.2  Application easy setting (5 /&)

: Application easy setting

Application easy setting (H L/ H):

Parameters necessary to your machine can be set easily using the application easy setting.

The parameters necessary to the machine is set to easy setting mode parameters 1-32 (F 75 {-F 75 7). Setthe
parameters using the easy setting mode. (Refer to section 4.5.)

0

RELLELTITEEEN
Yenannnnnnnun®

YasmsssssssmsssssnEnEEnEn

esssssssssnssnssnannannnnnnnns®

Parameter setting]
Title Function Adjustment range Default setting

0:-

1: Initial easy setting

2: Conveyor

3: Material handling

4: Hoisting

5: Fan

6: Pump

7:Compressor

nuR Application easy setting
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W How to use the Application easy setting
1) Choose the machine

Operathn panel LED display Operation
action
Displays the output frequency.
o.0 (When standard monitor display selection £ 7 {{} is setto J
[output frequency])
AUH The first basic parameter “A L/ X" (history function) is displayed.
@ RUR Turn the setting dial to the right to change the parameter to A L/ A.
@ o Set values are displayed by pressing the center of the setting dial.
=
@5" 2 Turn the setting dial to the right to select { or 2.
2 au Press the center of the setting dial to save the changed set value.
= < nu L/ A and the set value are displayed alternately.
m 2) The parameters necessary to the machine are set to easy setting mode parameter 1-32. (Refer to the chart
bellow)

3) Set the parameters using easy setting mode. Refer to section 4.5 for easy setting mode.

Table of parameters that can be set using A L/ §

{2 Initial =5 3 Material - T
Al easy setting Conveyor handling *: Hoisting 5:Fan 5:Pump Compressor
Fi5 ! fnod fngd fnod fngd fnod fngd Chbd
Fi52 Fhbd Fhbd Fhbd Flhbd Fhbd Fhbd Fhbd
Fi53 ACT ACL ACT ACL ACT ACL ACLC
Fa54 dEL dEL dEL dEL dEL dEL dEL
Fi55 L s HA L FH FH FH
Fi56 Ll Li Ll Ll s i s
Fi51 EHr EHr EHr EHr LL Ll LL
FI58 Fh £ Fh £l EHr LHr EHr
Fi55 - Pk P Pr Fl £l Fl
FIel0 - gL aLn aLn P Pk P
FIE ¢ - G- 5r 1 FI04 F20t F2Ol F2iE
FIEZ - Srd s F3I0E Faog F2oc F2 il
Fi63 - 53 -3 F30 F2o3 Foo3 F2if
FIEH - SrH SrH Fach FaoH F2ON F2ig
FiE5 - 5r5 Srf5 F3z25 Feoq Fooq FP id
FlEE - 5rb 5rb F330 F2iE F2 b F359
Fig1 - s 507 F331 F2 il Fg il F3IED
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Fi68 - F2oi e 1] F332 £2if £2ig F35 1
Fi65 - ooz Fo43 F333 F2ig Foi9 FI5¢
Fii8 - F2o3 F250 F334 F285 F2585 F363
Fiii - FooM Fos i F34b F301¢ Fagt FIEE
Fiig - FoHg F25¢ Fa4 i F307 F30c F357
Fi33 - FoH3 F304 F345 F303 F303 FI58
Faa4 - Fo50 F308 FI4E FE33 F& IO F355
Fii5 - F25 i F3085 F347 FEET Fo il £F337
Fii6 - Fo52 F50¢7 FHE0 FEEER F&iZ F333
Fii3 - F30 F505 FHOS - F533 F380
Fi38 - F308 F507 FHi5 - FEET F385
Fii5 - F305 i FH i - FEEE F39 ¢
FI80 - e - F&4E - - FE2 !
Fi8 i Faoi Fa0 - 10t - - -

Fa87 ASEL ASEL ASEL FLEL ASEL ASEL ASEL

6.1.3 Setting a parameter using the guidance function (5! F)
: Guidance function m

* Guidance function (5 L/ F ):

The guidance function refers to the special function of calling up only functions necessary to set up the inverter in
response to the user’s needs. When a purpose-specific guidance is selected, a group of parameters needed for the
specified application (function) is formed and the inverter is switched automatically to the mode of setting the group
of parameters selected. You can set up the inverter easily by simply setting the parameters in the group one after
another. The guidance function (A i F ) provides five purpose-specific guidance.

RYLCILLLETTETELITN
*
Cennnnnannnnnnnns®

o
g
Y RN E N RN RN AR NN NN RN RS AR AN NN AR EEE AN ERENE AN ENENREEREEEEEEEEEEEEEEEREEEEEREsmssnanssnmnnunns®

Parameter setting]
Title Function Adjustment range Default setting

- Note 1

Preset speed guidance
- Note 1 0
Motor 1&2 switching operation guidance
Motor constant setting guidance

- Note 1

Note1) 1, 3, and 6 are for manufacturer's settings. Do not change the settings.

0:-
1:
2:
BUFE Guidance function 3:
4:
5:
6:
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B How to use the guidance function
Here are the steps to follow to set parameters, using the guidance function. (When the Preset speed guidance

RUF=2)
Operation panel
peration p LED display Operation
action
Displays the operation frequency (output stopped).
0.0 (When standard monitor display selection £ 7 (=0 is setto 0
[output frequency]).
ouH The first basic parameter "History (5 L/ H)" is displayed.
{@ AUF Turn the setting dial to select the guidance function (F L/ F ).
@ o Press the center of the setting dial to display .
=
(@ 2 Turn the setting dial to change to the setting value "2".
R Press the center of the setting dial to display the purpose-specific
= Livo guidance parameter group (refer to following table).
( \r en After moving to the purpose-specific guidance parameter group, use
the setting dial to change the parameters.
f \ . £~ d is displayed on completion of the setting of the guidance
cno parameter group.
Display of parameter
!
ais "
| Press the MODE key to exit the guidance parameter group.
Thereafter, return to the default monitoring mode (display of output
Fr-F frequency) by pressing the MODE key.
!
2o
[N ¥

If there is anything you do not understand during this operation, press the MODE key several times to start over from

he step of A L/ H display.
HE R or £ d is affixed respectively to the first or last parameter in each guidance wizard parameter group.
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Table of parameters that can be changed using the guidance function

Preset-speed setting Motor 1&2 switching operation Motor constant setting guidance
RUF=C UF=H AUF=5
Cnid Filil P
FI’II‘I ! ‘C ) ’
Arc? Fiig Si.
dEL FiiH FHO5
FH it Fut
ut Pl Fa
Fill i Fuon
Frig il
Fri3 i
Fiid Fy 5
Flis EHr
FilB FG&O
Srd RCL
5r2 dEL
53 Fan
S Fill
55 Fiae
Srb Fii3
57 F 185
F2g7 F500
FZEE F50 ¢
FZES
F2sto
Fogi
Foscg
FZ253
Fog4

6.1.4  Automatically adjusting acceleration/deceleration time

[A L ]: Automatic acceleration/deceleration

« Function
This automatically adjusts acceleration and deceleration time in line with load.
Refer to section 5.2 for setting acceleration/ deceleration time manually.

AL =

* Adjusts the acceleration/deceleration time automatically within the range of 1/8 to 8 times as long as the
time set with the & I or & £ [, depending on the current rating of the inverter.

=7

* Automatically adjusts speed during acceleration only. During deceleration, speed is not adjusted
automatically but reduced at the rate set with o £ [ .
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Output Example in case the acceleration Output Example in case the acceleration
frequency (Hz) and deceleration time become short | frequency (Hz)’['| and deceleration time become long
>
0 0
< »| Time < q < 3| Time
g 1 [sec] ! N ~ 1sec)
Acceleration Deceleration Acceleration Deceleration

time time time time

[Set AL { (automatic acceleration/deceleration) to { or &

Parameter setting]

Title Function Adjustment range Default setting
0: Disabled (manual setting)
i Automatic acceleration/deceleration 1: Automatic 0
2: Automatic (only at acceleration)

When automatically setting acceleration/deceleration time, always change the acceleration/deceleration
time so that it conforms to the load. For inverters that require a fixed acceleration/deceleration time, use

the manual settings (A ZC, 4 EL).

Setting acceleration/deceleration time ( JdELC
setting that conforms to further changes in load.
Use this parameter after actually connecting the motor.

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.

Donotset AL { =1

oL, ) in conformance with mean load allows optimum

when using a dynamic braking resistor (optional).

Methods of setting automatic acceleration/deceleration]

Operathn panel LED display Operation
action
Displays the output frequency.
0.0 (When standard monitor display selection £ 7 {1 is setto
[output frequency])
AUH The first basic parameter “A Lf H” (history function) is displayed.
@ Rut Turn the setting dial to the right to change the parameter to AL {.
@ o Set values are displayed by pressing the center of the setting dial.
=
@ { Turn the setting dial to the right to switch { or 2.
- Press the center of the setting dial to save the changed set value.
- el 1/ { and the set value are displayed alternately.

o Assigning the fast stop command 2 (function number 122/ 123) to any logic input terminal, it can be
changed automatic deceleration by compulsion.
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6.1.5 Increasing starting torque

: Torque boost setting macro function

* Function
Simultaneously switches inverter output (V/F) control and programs motor constants automatically (On-
line automatic-tuning function) to improve torque generated by the motor. This parameter integrates the
selection of function including vector control and setting of auto-tuning.

Parameter setting]

Title Function Adjustment range Default setting
0: -
auz Torque boost setting macro 1: Automatic torque boost + auto-tuning 0
Y function 2: Vector control + auto-tuning
3: Energy saving + auto-tuning

Note1) Parameter displays on the right always return to {}after setting. The previous setting is displayed on the left.

! \
: Caution: |
1 When the torque boost setting macro function 5 !/ 2 is set, look at the motor's name plate and set the :
: following parameters. :
: wi : Base frequency 1 (rated frequency) :
! wi w :Base frequency voltage 1 (rated voltage) \
: F 405 : Motor rated capacity :
' F 4 {5 :Motor rated current !
: F4 17 : Motor rated speed \
1 Set the other motor constants as necessary. :
\ ’

1) Increasing torque automatically according to the load

| R issetto { (Automatic torque boost + auto-tuning) I

When torque boost setting macro function control A L/ 2" is set to 1 (automatic torque boost + auto-tuning),
the inverter keeps track of the load current in any speed range and automatically adjusts the output voltage to
ensure enough torque and stable operation.
Note 1: The same characteristic can be obtained by setting the V/F control mode selection parameter F & to
2 (automatic torque boost control) and the auto-tuning parameter £ 4 5 {7 to &' (auto-tuning).
= Refer to section 6.25
Note 2: Setting A/ &' to { automatically programs F £ to 2.
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2) When using vector control (increasing starting torque and high-precision
operations)

| AL Z is setto & (Vector control + auto-tuning) |

Setting torque boost setting macro function control 5 L to £ (vector control + auto-tuning) 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 is an
optimum feature for elevators and other load transporting machinery.

Note 3: The same characteristic can be obtained by setting the V/F control mode selection parameter
F L to 3 (vector control) and the auto-tuning parameter £ 4 [J [ to & (auto-tuning).

= Refer to section 6. 25
Note 4: Setting A1/ to & automatically programs F £ to 3.

3) Energy-saving operation

| R is setto 3 (Energy saving + auto-tuning)

When torque boost setting macro function control A/ &' is setto J (energy saving + auto-tuning), the

inverter always passes a current appropriate to the load for energy saving.

Note 5: The same characteristic can be obtained by setting the V/F control mode selection parameter
F £ to 4 (automatic energy saving) and the auto-tuning parameter £ 4 [ [J to & (auto-tuning).

= Refer to section 6. 25
Note 6: Setting A L/ &' to 3 automatically programs F £ to .

Example of parameter setting]

Operatlo_n panel LED display Operation
action
Displays the output frequency. (Perform during operation stopped.)
a0 (When standard monitor display selection £ 7 {1 is setto
[output frequency])
RUH The first basic parameter “A If H” (history function) is displayed.
\ Auz Turn the setting dial to the right to change the parameter to 5 1/
@ = (torque boost setting macro function).
@ a0 Set values are displayed by pressing the center of the setting dial.
=
‘* Turn the setting dial to the right to change the parameter to 3
@ 4 3 (energy saving + auto-tuning). (Right side is the setting value, left
side is the history of the previous setting.)
T Press the center of the setting dial to save the changed parameter.
- Y <y A L/ 2 and the parameter are displayed alternately.
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If vector control cannot be programmed....

First read the precautions about vector control in section 6.3.9).

; 1) If the desired torque cannot be obtained = Refer to section 6.25 selection 2
2) If auto-tuning error "£ £ = " appears = Refer to section 6.25 selection 4

W 5.2 (Torque boost setting macro function) and F £ (V/F control mode
selection)
Automatic torque boost is the parameter for setting V/F control mode selection (7 & ) and auto-tuning
(F 41 17) together. That is why all parameters related to change automatically when A 1! 2 is changed.

Automatically programmed parameters
Al Pr FHO0
£ | Displays [ after resetting - | Check the programmed value of F£. [ - 7
) | Auto-tuning
H aALlJJttg—qLar::r? torque boost + 2 | Automatic torque boost control 2 | executed
9 | (after execution: 0)
! Auto-tuning
2 | Vector control + auto-tuning 3 | Vector control 2 ! executed
1 (after execution: 0)
I Auto-tuning
3 | Energy saving + auto-tuning 4 | Energy-saving £ | executed
| (after execution: 0)

4) Increasing torque manually (V/F constant control)

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.

If V/F constant control is programmed after changing 5 &/ 2,

Set V/F control mode selection F £ = [ (V/F constant).
= Refer to section 6.3
Note 7: To further increase torque, increase the torque boost value 1(w & ).

How to set the torque boost value 1(w &) = Refer to section 6.4
Note 8: V/F control selection P £ = { (variable torque) is an effective setting for load such as fans and
pumps. = Refer to section 6.3
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6.2  Selection of operation mode

6.2.1 Selection of start/stop and frequency settings

[£ 75 d]: Command mode selection
[F T d ] Frequency setting mode selection

« Function
These parameters are used to specify which input device (panel keypad, terminal block, or
communication) takes priority in entering an operation stop command or frequency setting mode (terminal
VIA/VIB/VIC, setting dial, communication, or UP/DOWN from external logic).

<Command mode selection>
[Parameter setting]

Title Function Adjustment range Default setting
0: Terminal block

1: Panel keypad (including extension panel)
C 4 | Command mode selection 2: RS485 communication 1
3: CANopen communication
4: Communication option

[Programmed value]

. Terminal block
Y operation

(. Panel keypad Press the H and keys on the panel keypad to run and stop.
1. i
operation Operation can also be done from the extension panel.

ON and OFF of an external signal run and stop operation.

a_:" RS485 Run/stop operations by RS485 communication from an external device.
communication = Refer to section 6.38.
ER

CANopen Run/stop operations by CANopen communication from an external device.
communication « - . "
= Refer to “CANopen communication Instruction Manual E6581911”.
- Run/stop operations by commands from a communication option.
option = Refer to each Instruction Manual of option.

Operation command selected by £ /7 & and the operation commands from the terminal block can be
switched alternately with ON/ OFF of input terminal. (input terminal function number 108, 109) See the table of
input terminal function selection in section 11.6.

When priority is given to commands from a linked computer or terminal block, they have priority over the
setting of £ /10 d.

*

*
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<Frequency setting mode selection>
[Parameter setting]
Title Function Adjustment range Default setting
0: Setting dial 1 (including extension panel
option) (save even if power is off)
1: Terminal VIA
2: Terminal VIB
3: Setting dial 2 (including extension panel
option) (press in center to save)
4: RS485 communication
Frequency setting mode selection 1 | 5: UP/DOWN from external logic input 0
6: CANopen communication
7: Communication option
8: Terminal VIC
9, 10: -
11: Pulse train input
12,13: -
14: 5~ 0

"
]
[
o

[Programmed value]

Frequencies are set by rotating the setting dial on the inverter and an extension
panel option. Like the position of notches in a volume knob, the frequency setting
value at the position of the notch is saved.

= Refer to section 3.2.2

A frequency command is set by means of external analog signals.
(VIA terminal: 0 —10Vdc)
= Refer to section 3.2.2 and 7.3

A frequency command is set by means of external analog signals.
(VIB terminal: 0 - +10Vdc or -10 - +10Vdc)
= Refer to section 3.2.2 and 7.3

(X

Frequencies are set by rotating the setting dial on the inverter and an extension
panel option. Press the center of the setting dial to save the frequency setting
value.

= Refer to section 3.2.2

P

Frequencies are set by RS485 communication from an external device.
= Refer to section 6.38

Frequencies are set by up/down commands from a terminal.
= Refer to section 6.10.4

Frequencies are set by CANopen communication from an external device.
= Refer to “CANopen communication Instruction Manual E6581911".
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Frequencies are set by commands from a communication option.
= Refer to each Instruction Manual of option.

A frequency command is set by means of external analog signals.
(VIC terminal: 0 (4) - 20mAdc)
= Refer to section 3.2.2 and 7.3

A frequency command is set by means of external pulse train signals.
(S2 terminal: 10pps - 2kpps)
= Refer to section 6.10.5

Frequencies are set by 5~ I parameter.
= Refer to section 5.7.

e The control input terminal in which the following functions are set is always valid regardless of the setting of
CN0dand FROC.
* Reset (valid only for tripping)
« Standby
e External input tripping stop command
e Coast stop command terminal
e To make changes in the command mode selection £ /7{J & and the frequency setting mode selection 1
F 10 d, first stop the inverter temporarily.
(Can be changed while in operation when F 735 is setto £J.)
e Priority commands from communications or terminal blocks are given priority over £ /15 .

B Preset-speed operation
L0 d: Setto [ (Terminal block operation)
F 10 d Valid in all setting values.

B Input terminal settings

Assign the following functions to the input terminal to allow switching of the frequency command by turning
the terminal ON/OFF.

Input terminal function ON OFF
g Enabled during communication -
48 Forced local from communication Local (Setting of £ 15 d, F 10.d) Communication

106 Elr:c‘t‘ency setting mode terminal | ool block (VIA) enabled seting of F 111

Each of the following numbers (49, 107) are reverse signals.
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B Example of run and frequency command switching
Command mode and frequency setting mode switching
o -

Command
mode selection

3

ad

r
[N

Terminal block
Panel keypad
RS485 communications:

CANopen communication

Communication option

Frequency
setting mode

selection 1

Fng

Setting dial 1—=—

Terminal VIA—]

Terminal VIB—

Setting dial 2—

RS485 communications —|
UP/DOWN from external logic input—
CANopen communication—
Communication option —|

Terminal VIC—]
Pulse train input — (

5r0 —

Same as <

Fhbd —]

RS485 communication
priority clear

Terminal block
active (CMTB)

1 106/107

Input terminal (SCLC)
function Input terminal function
:108/109 :48/49
RS485
communications
Terminal
Frequency I
setting mode I
forced
switching Terminal block I
FCHG active (FMTB)
: 1047105 Input terminal I
function I

Terminal VIA
RS485

communications

Frequency
setting mode
selection 2
Feoq

With extension panel
(option) RKP007Z

Ke
LOC Y
/ REM

(valid when

F132=0)

Internal
operation
command

Panel kepad

Internal
frequency
command

Setting dial 2
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6.2.2

Forward/reverse run selection (Panel keypad)

Forward/reverse run selection (Panel keypad)

e 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.

Valid when £ /1 & (command mode) is setto { (operation panel).

[Parameter setting]

Title

Function Adjustment range Default setting

Fr

0: Forward run

1: Reverse run

Forward/reverse run selection 2: Forward run (F/R switching on

(Panel keypad) extension panel) o

3: Reverse run (F/R switching on
extension panel)

Using extension panel RKP007Z (option) : When F  is set to £ and the standard monitor is displayed,
pressing the FWD/REV key changes the direction of rotation from forward to reverse after displaying the
message F r - .

Pressing the FWD/REV key again changes the direction of rotation from reverse to forward after
displaying the message F - - F.

Using extension panel RKP002Z (option) : When ¥ is set to ' and the standard monitor is displayed,
pressing the DOWN key while pressing the ENT key changes the direction of rotation from forward to
reverse after displaying the message £ - - .

Pressing the UP key while pressing the ENT key again changes the direction of rotation from reverse to
forward after displaying the message F r~ - F.

Check the direction of rotation on the status monitor. Refer to section 8.1 for details about monitor.

F - - F: Forward run

F r - - : Reverse run

When the F and R terminals are used for switching between forward and reverse rotation from the
terminal block, the F ~ forward/reverse run selection parameter is rendered invalid.

Short across the F-CC (Sink logic) or P24-F (Source logic) terminals: forward rotation

Short across the R-CC (Sink logic) or P24-R (Source logic) terminals: reverse rotation

You can use the parameter F {[75 to select deceleration stop or reverse run for the action when both
forward and reverse run signals from terminal block are ON simultaneously. The motor will decelerate to
stop when the inverter was factory-configured by default.
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6.3  Selecting control mode

[P E | VIF control mode selection

"« Function
The V/F controls shown below can be selected.
O VIF constant
O Variable torque
O Automatic torque boost control *1
O Vector control *1
O Energy saving *1
O Dynamic energy-saving (For fan and pump)
O PM motor control
O V/F 5-point setting
*1 Parameter setting macro torque boost: A f & parameter can automatically set this parameter and
auto-tuning at a time. (Refer to section 6.1.5)

Parameter setting]
Title Function Adjustment range Default setting

0: V/F constant
1: Variable torque
2: Automatic torque boost control
3: Vector control
4: Energy-saving *o
5: Dynamic energy-saving

(For fan and pump)
6: PM motor control
7: VIF 5-point setting
8:- *3
*2: Default setting values vary depending on the setup menu setting. Refer to section 11.5.
*3: 8 is manufacturer setting parameter. Do not change the value of this parameter.

A VI/F control mode selection

Note: P £ (V/IF control mode selection) is valid only for the first motor.
Changes to "V/F constant control" when switching to the second motor, regardless of the 7 £ setting.
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Steps in setting are as follows
(In this example, the V/F control mode selection parameter F £ is set to 3 (Vector control).
Setting V/F control mode selection to 3 (sensorless vector control)]

Operation panel . .
action LED display Operation
Displays the output frequency. (Perform during operation stopped.)
a.0 (When standard monitor display selection & 7 [ is setto
[output frequency])
MODE ARUH The first basic parameter “A L/ X" (history function) is displayed.
@5\1 PE Rotate the setting dial to the right, and change the parameter to 7 £
(V/F control mode selection).
@ I Set values are displayed by pressing the center of the setting dial.
=
@ 3 Rotate the setting dial to the right, and change the parameter to 3
(vector control).
- P Press the center of the setting dial to save the changed set value.
=3
= o P & and the set value “3” are displayed alternately.
Caution:

When the V/F control mode selection F k- is set to & : Automatic torque boost control, 3: Vector control,
4 Energy-saving, 5: Dynamic energy-saving, or &: PM motor control, be sure to set the following
parameters according to the motor's name plate.

ul : Base frequency 1 (rated frequency)
il : Base frequency voltage 1 (rated voltage)
F405  : Motor rated capacity

Fulg : Motor rated current

Faia : Motor rated speed
Set the other motor constants as necessary
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1) Constant torque characteristics
| Setting of V/F control mode selection 7 + to & (V/F constant)

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 ‘\
8
Q
j=
g
©
>
b=}
a
=]
o
0

N,
Base frequency [, L] 7 Output frequency (Hz)

* To increase the torque further, increase the setting value of the manual torque boost value 1 (s &).
= Refer to section 6.4 for details.

2) Setting for fans and pumps

| Setting of V/F control mode selection 7 £ to { (variable torque)

This is appropriate for load characteristics of such things as fans, pumps and blowers in which the torque is
proportional to the square of load rotation speed.

Base frequency voltage ‘\
IS
@
=)
£
°
s
=1
=
]
o
0
0 )
Base frequency Output frequency (Hz)
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3) Increasing starting torque

Setting of V/F control mode selection F & to & (automatic torque boost control) |

Detects load current in all speed ranges and automatically adjusts voltage output (torque boost) from inverter.
This gives steady torque for stable runs.

N

Base frequency voltag

Output voltage(%)

[ Automatically
adjusts the
amountof torque N,

>
boost. Base frequency Output frequency (Hz)

Note: This control system can oscillate and destabilize runs depending on the load. In this case, set
V/F mode selection F & =7 (V/F constant) and increase manual torque boost s & .

e Motor constant must be set

If the motor you are using is a 4P Toshiba standard motor which has the same capacity as the inverter, there
is basically no need to set the motor constant. There are three setting methods as mentioned below. In any
method, set the following parameters according to the motor’s name plate.
i (Base frequency 1), L u (Base frequency voltage 1), F 4 I 5 (Motor rated capacity), 5 & {5 (Motor
rated current), £ 4 { 7 (Motor rated speed)
1) Simultaneous setting of auto torque boost and auto-tuning (F 4 [ J=2)

Set the basic parameter A { &' (Torque boost setting macro function) to /.

= Refer to section 6.1.5 for details.
2) Automatic setting

Set the extended parameter F 4 {1 [ (auto-tuning)to 5. = Refer to section 6.25 selection 2 for details.
3) Manual setting

Set each motor constant. = Refer to section 6.25 selection 4 for details.

4) Vector control - increasing starting torque and achieving high-precision operation.
Setting of V/F control mode selection F & to 3 (Vector control)

Using sensorless vector control will provide the highest torque at the low speed ranges.
(1) Provides large starting torque.

(2) Effective when stable operation is required to move smoothly up from the low speeds.
(3) Effective in elimination of load fluctuations caused by motor slippage.

e Motor constant must be set
If the motor you are using is a 4P Toshiba standard motor which has the same capacity as the inverter, there
is basically no need to set the motor constant. There are three setting methods as mentioned below. In any
method, set the following parameters according to the motor’s name plate.
L (Base frequency 1), L s (Base frequency voltage 1), F 4 5 (Motor rated capacity), 4 {5 (Motor
rated current), 5 4 { 7 (Motor rated speed)
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5

6

~

~

1) Simultaneous setting of vector control and auto-tuning (F 45 5=7)

Set the basic parameter A I{ & (Torque boost setting macro function) to &

= Refer to section 6.1.5 for details.
2) Automatic setting

Set the extended parameter £ 4 [ 7 (auto-tuning)to 5. = Refer to section 6.25 selection 2 for details.
3) Manual setting

Set each motor constant. = Refer to section 6.25 selection 4 for details.

Energy-saving
| Setting of V/F control mode selection 7 £ to 4 (Energy-saving) |

Energy can be saved in all speed areas by detecting load current and flowing the optimum current that fits
the load.
If the motor you are using is a 4P Toshiba standard motor which has the same capacity as the inverter, there
is basically no need to set the motor constant. There are three setting methods as mentioned below. In any
method, set the following parameters according to the motor’s name plate.
oL (Base frequency 1), u L s (Base frequency voltage 1), F 4 J 5 (Motor rated capacity), 4 {5 (Motor
rated current), 5 % { 7 (Motor rated speed)
1) Simultaneous setting of energy-saving and auto-tuning (F 4 5 5=2")

Set the basic parameter A I/ & (Torque boost setting macro function) to

= Refer to section 6.1.5 for details.
2) Automatic setting

Set the extended parameter £ 4 [ [J (auto-tuning)to 5. = Refer to section 6.25 selection 2 for details.
3) Manual setting

Set each motor constant. = Refer to section 6. 25 selection 4 for details.

Achieving further energy savings
| Setting of V/F control mode selection 7 & to 5 (Dynamic energy-saving) |

More substantial energy savings than those provided by setting 7 = to 4 can be achieved in any speed
range by keeping track of the load current and passing a current appropriate to the load. The inverter cannot
respond to rapid load fluctuations, so that this feature should be used only for loads, such as fans and pumps,
that are free of violent load fluctuations.

Motor constant must be set
If the motor you are using is a 4P Toshiba standard motor which has the same capacity as the inverter, there
is basically no need to set the motor constant. There are two setting methods as mentioned below. In any
method, set the following parameters according to the motor’s name plate.
L (Base frequency 1), L s (Base frequency voltage 1), F 4 5 (Motor rated capacity), 4 {5 (Motor
rated current), 5 4 { 7 (Motor rated speed)
1) Automatic setting

Set the extended parameter F 4 {1 [ (auto-tuning)to 5. = Refer to section 6.25 selection 2 for details.
2) Manual setting

Set each motor constant. = Refer to section 6.25 selection 4 for details.
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7) Operating a permanent magnet motor
Setting of V/F control mode selection 7 £ to & (PM motor control) |

Permanent magnet motors (PM motors) that are light, small in size and highly efficient, as compared to
induction motors, can be operated in sensor-less operation mode.

Note that this feature can be used only for specific motors. For more information, contact your Toshiba
distributor.

8) Setting of V/f characteristic arbitrarily
| Setting of V/f control mode selection F £ to 7 (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~F H (Hz) o0
Fig9 V/f 5-point setting VF1 voltage O0~125.0(%)/(V)* o
F g2 VI/f 5-point setting VF2 frequency O.0~F H (Hz) an
Fi53 V/f 5-point setting VF2 voltage G0~ 125.0(%)/(V)* o
F 54 VI/f 5-point setting VF3 frequency O.0~F H (Hz) o0
F i85 V/f 5-point setting VF3 voltage O0~125.0 (%) (W)* 0.0
F 55 VI/f 5-point setting VF4 frequency O.0~FH Hz o0
F 87 V/f 5-point setting VF4 voltage G0~ 125.0 (%) /(V)* a0
F i858 V/f 5-point setting VF5 frequency 0.0~F H (Hz) o0
F i85 V/f 5-point setting VF5 voltage G0~ 125.0 (%) /(V)* an

*100% value is 200V for 240V class, and 400V for 500V class.

Base frequency VIf 5-point settin
voltage 1 | wi u / P 9

\
VF5
2 VF4
2 VF3
S
2 VF1
g Va VF2
[}
[VI[%] 4 H

.
”" Output frequency [Hz]

FSE[F/5E [ui ]

Base frequency 1

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

Note 2: Please note if the inclination of each V/f is too high (exceeding 8.25%/Hz), A-{J & (Points setting alarm 2)
will occur.
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9) Cautions for vector control
1) When performing vector control, look at the motor's name plate and set the following parameters.
L (Base frequency 1), L s (Base frequency voltage 1), F 4 1 5 (Motor rated capacity), 5 4 {5
(Motor rated current), = 4 ! 7 (Motor rated speed)
2) The sensorless vector control exerts its characteristics effectively in frequency areas below the base
frequency (w L. ). The same characteristics will not be obtained in areas above the base frequency.
Set the base frequency to anywhere from 40 to 120Hz during vector control (7 £ =3).
4) Use a general purpose squirrel-cage motor with a capacity that is the same as the inverter's rated capacity or
one rank below. The minimum applicable motor capacity is 0.1kW.
5) Use a motor that has 2-8 P.
6) Always operate the motor in combination of one motor for one inverter. Sensorless vector control cannot
be used when one inverter is operated with more than one motor.
When using a combination of several motors, set the V/F constant (7 £ ={3).
The maximum length of wires between the inverter and motor is 30 meters. If the wires are longer than 30
meters, set standard auto-tuning with the wires connected to improve low-speed torque during sensorless
vector control.
However the effects of voltage drop cause motor-generated torque in the vicinity of rated frequency to be
somewhat lower.

«

7

8

When a reactor is connected between the inverter and a motor, the motor's generated torque may fall.
Setting auto-tuning may also cause a trip (£ £ = {) rendering sensorless vector control unusable.
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6.4
spe

eds

Manual torque boost - increasing torque boost at low

[ & | Torque boost value 1

e Func

tion

meter.

If torque is inadequate at low speeds, increase torque by raising the torque boost rate with this

paral

Base frequency voltage
7

(4]
&
=S
2z
3=
5
[¢)
¢
Base frequency utput frequency (Hz)
Parameter setting]
Title Function Adjustment range Default setting
According to model
Torque boost value 1 0.0-30.0 (%
ub q (%) (Refer to section 11.4)

e Valid when P & is set to 0 (V/F constant), 1 (Variable torque), or 7 (V/F 5-point setting).

Note 1: The optimum value is programmed for each inverter capacity by default setting. Be careful not to increase
the torque boost rate too much because it could cause an overcurrent trip at startup.
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6.5 Signal Output

6.5.1 Output running signal and braking signal (Low-speed signal)

Refer to section 7.2.2 for output terminal function.

[F 100 Low-speed signal output frequency

* Function
When the output frequency exceeds the setting of # {{I [, an ON signal will be generated. This signal
can be used as an operation signal when F {1 is set to 0.0Hz, because an ON signal is put out if the
output frequency exceeds 0.0Hz. This signal can also be used as an electromagnetic brake
excitation/release signal.
e Output from the relay output terminal RY-RC. (Default)
Output from the terminal FLA-FLB-FLC and OUT are possible by the parameter settings.

Parameter setting]
Title Function Adjustment range Default setting

F {00 | Low-speed signal output frequency 0.0- FH (Hz) 0.0

Output frequency [Hz] A

Setting frequency

F ool
0 >
Time [s]
Low-speed detection signal : ON
OUT-NO terminals | OFF

detection signal

E\version of low-speed ] 8?!5

e Output terminal setting
Low-speed signal (ON signal) is output from RY-RC terminal by default setting.
Change this setting to invert the polarity of the signal.
Parameter setting]

Title Function Adjustment range Default setting
0-255 4: LOW (Low-
F {30 | Output terminal selection 1A (RY-RC i speed detection
i P ( ) (Refer to section 11.7) P signal)

Setting value 5 is reverse signal.
Note) Set £ { 3 2 to output to FLA-FLC-FLB terminals and F {3 ! to OUT terminal.
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6.5.2 Output of designated frequency reach signal
[F 1L 2] Speed reach detection band
'. e Function
When the output frequency becomes equal to the setting by designated frequency + ~ (£, an ON

or OFF signal is generated.

[Parameter setting]

MParameter setting of designated frequency and detection band

Title Function

Adjustment range

Default setting

Fin Speed reach detection band 0.0-F H (Hz)

25

WParameter setting of output terminal selection

Title Function Adjustment range

Default setting

i3 Output terminal 0-255
" 77 ' | selection 2A (OUT)| (Refer to section 11.7.)

6: RCH (Output frequency attainment signal
(acceleration/deceleration completed))

Setting value 7 is reverse signal.
Note: Set ~ ¢ 3 to output to FLA-FLC-FLB terminals and ~
Output frequency [Hz]
N
[Designated frequency]

Setting frequency

{30 to RY-RC terminal.

Designated frequency | - [F_{T /]

0
Output frequency attainment signal
: OUT-NO terminals

Inversion of output frequency
attainment signal

A
# Time [s]

ON
OFF

ON
OFF
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6.5.3  Output of set frequency speed reach signal

[F 1T ] Speed reach setting frequency
[F 7T 7] Speed reach detection band

* Function
When the output frequency becomes equal to the frequency set by £ {1 {+F ! 2, an ON or OFF
signal is generated.

[Parameter setting]
BParameter setting of frequency and detection band
Title Function Adjustment range Default setting
F {8 ! | Speed reach setting frequency 0.0-F H (Hz) 0.0
F {02 | Speed reach detection band 0.0-F H (Hz) 25

WParameter setting of output terminal selection

Title Function Adjustment range Setting
Fi3 Output terminal 0-255 8: RCHF (Set frequency attainment
' " | selection 2A (OUT) (Refer to section 11.7.) signal)

Setting value 9 is reverse signal.
Note: Set £ {3 to assign to FLA-FLC-FLB terminals and ~ ! 3} to RY-RC terminal.

If the detection band value + the set frequency is less than the designated frequency

Output frequency [Hz]

A
7 Time [s]
Set frequency attainment signal
: OUT-NO terminals
ON
OFF
Inversion of set frequency ON
attainment signal OFF
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6.6 Input signal selection

6.6.1  Priority selection (Both F and R are ON)
[F T 5| Priority selection (Both F and R are ON)

* Function

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.

1) Reverse

2)