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

A Warning

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

A Caution

Indicates that errors in operation may lead to injury (*1) to people or that these errors may

cause damage to physical property. (*2)

(*1) Such things as injury, burns or shock that will not require hospitalization or long periods of outpatient

treatment.

(*2) Physical property damage refers to wide-ranging damage to assets and materials.

Meanings of symbols

Marking

Meaning of marking

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

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

-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 B Safety precautions (Limits in purpose)

Our inverters are designed to control the speeds of three-phase induction motors for general industry.
Single-phase power input is output by the inverter as three-phase output and cannot drive a single-phase motor.

( A Safety precautions )

W This product is an electronic component for general industrial uses in industrial application.
It cannot be used for applications where may cause a significant public impact, such as power stations and
railways, and for uses that will require special quality control or warranty.
Neither is it applicable to equipment (for nuclear power, airplanes, aerospace, public transport, life support,
surgeries and various safety and entertainment devices) to which the failure or malfunction of this product
could pose a direct risk or threat to human life.
If you wish to use the product for limited purposes and the product is understood to require no special quality
control or warranty, please contact us before purchase to evaluate if the usage is applicable.

V¥ Please ensure in advance that the product is appropriately placed and installed in your own device or system,
fulfilling the intended purpose. The equipment designer or the customers who assembles the final product
shall be held liable for the selection and application of the product. We are not responsible for how the product
is incorporated into the final system design.

When using the product, please systematically back up your data or safety devices so that any failure or
malfunction of the product will not cause any significant accidents.

VEven if the product is found to be inapplicable for conditions above after purchasing or using the product, the
product will remain inapplicable for such conditions.

¥ Do not use the product for any load other than with general industry three-phase induction motors.
Single-phase power input is output by the inverter as three-phase output and cannot drive a single-phase motor.

CPlease read the instruction manual carefully before installing or operating the product and use it properly. )
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B General Operation
. 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
« Do not open the terminal block cover while the inverter is on. 2.1
The unit contains many high voltage parts and contact with them will result in electric shock.
« 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 into the inverter (electrical wire cuttings, rods, wires 2.
Prohibited etc.).
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.
« After replacing the terminal block cover, turn the input power on. 21
Turning on the input power without replacing the terminal block cover may lead to electric
shock.
0 » [f the inverter begins to emit smoke or an unusual odor, or unusual sounds, immediately 3.
turn power off.
Mandatory If the equipment is continued in operation in such a state, the result may be fire. Call your
action Toshiba distributor for repairs.
« Always turn power off if the inverter is not used for long periods of time since there is a 3.
possibility of malfunction caused by leaks, dust and other material. If power is left on with
the inverter in that state, it may result in fire.
: 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
0 induction motor being used. If the inverter being used does not conform to those
specifications, not only will the three-phase induction motor not rotate correctly, it
Mandatory may also cause serious accidents through overheating and fire.
action
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n M Transportation & installation
& . Reference
Wamlng 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 nearby.
Prohibi If a flame is emitted due to malfunction, it may result in a fire. 144
rohibited B . ; : : .
« 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.
Q . Reference
Wamlng section
e Must be used in the environmental conditions prescribed in the instruction manual. 1.4.4
Use under any other conditions may result in malfunction.
« Mount the inverter on a metal plate. 1.4.4
The rear panel gets very hot. Do not install in an inflammable object, this can result in fire.
« Do not use the inverter without the terminal block cover. This can result in electric shock. 14.4
0 Failure to do so can lead to risk of electric shock and can result in death or serious injury.
o An emergency stop device must be installed that fits with system specifications (e.g. shut | 1.4.4
Mand_atory off input power then engage mechanical brake). Operation cannot be stopped immediately
action by the inverter alone, thus risking an accident or injury.
« All options used must be those specified by Toshiba. 1.4.4
The use of any other option may result in an accident.
« When using switchgear for the inverter, it must be installed in a cabinet. 9.
Failure to do so can lead to risk of electric shock and can result in death or serious injury.
: Reference
A Caution section
« When transporting or carrying, do not hold by the front panel covers. 2.
® The covers may come off and the unit will drop out resulting in injury.
* Do not install in any area where the unit would be subject to large amounts of vibration. 144
Prohibited That could result in the unit falling, resulting in injury.
e When removing and installing the terminal cover with a screwdriver, be sure not to scratch | 1.3.2
your hand as this results in injury.
e Pressing too hard on the screwdriver may scratch the inverter. 13.2
0 o Always cut the power supply when removing the wiring cover. 13.2
o After wiring is complete, be sure to replace the terminal cover. 13.2
Mandatory | e The main unit must be installed on a base that can bear the unit's weight. 14.4
action If the unit is installed on a base that cannot withstand that weight, the unit may fall
resulting in injury.
144

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 may result.
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H Wiring
ﬁ . Reference
Wamlng section
« Do not connect input power to the output (motor side) terminals (U/T1,V/T2,W/T3). 2.2
That will destroy the inverter and may result in fire.
® « Within 15 minutes after turning off input power, do not touch wires of devices (MCCB) 2.2
connected to the input side of the inverter.
Prohibited That could result in electric shock.
ﬁ . Reference
Wamlng section
o Electrical installation work must be done by a qualified expert. 21
Connection of input power by someone who does not have that expert knowledge may
result in fire or electric shock.
e Connect output terminals (motor side) correctly. 21
If the phase sequence is incorrect, the motor will operate in reverse and that may result in
injury.
* Wiring must be done after installation. 2.1
If wiring is done prior to installation that may result in injury or electric shock
0 * The following steps must be performed before wiring. 21
(1) Turn off all input power.
Mandatory (2) Wait at least 15 minutes and check to make sure that the charge lamp is no longer lit.
action If these steps are not properly performed, the wiring will cause electric shock.
« Tighten the screws on the terminal board to specified torque. 2.1
If the screws are not tightened to the specified torque, it may lead to fire.
« Check to make sure that the input power voltage is +10%, -15% of the rated power 144
voltage written on the rating label (+10% when the load is 100% in continuous operation).
If the input power voltage is not +10%, -15% of the rated power voltage (+10% when the
load is 100% in continuous operation) this may result in fire.
e Setaparameter £ {5 when VIA or VIB terminals are used as logic input terminal. 2.2
If it is not set, it could result in malfunction.
e Ground must be connected securely. 2.1
9 If the ground is not securely connected, it could lead to electric shock or fire when a 2.2
malfunction or current leak occurs. 9.
Be Grounded
: Reference
A Caution section
« Do not attach equipment (such as noise filters or surge absorbers) that have built-in 21

O

Prohibited

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

& Warning

Reference
section

O

Prohibited

Never touch the internal terminals in the upper right while the front cover is open.
There is a risk of shock because it carries a high voltage.

131

A Warning

Reference
section

O

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

Such practices may result in electric shock.

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

The motor may suddenly restart and that could result in injury.

Take measures for safety, e.g. attaching a cover to the motor, against accidents when the
motor unexpectedly restarts.

3.

o

Mandatory
action

After replacing the terminal block cover, turn the input power on.

When installed inside a cabinet and using with the front cover removed, always close the
cabinet doors first and then turn power on. Turning on the power with the terminal block
cover or cabinet doors open may result in electric shock.

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

If the inverter is reset before turning off the operating signal, the motor may restart
suddenly causing injury.

A Caution

Reference
section

O

Prohibited

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

Not observing these ranges may result in injury.

Do not set the stall prevention level (F 55 ) extremely low.

If the stall prevention level parameter (F & £ {) 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 (~ & i {) below 30% under normal use
conditions.

3.

6.18.2

o

Mandatory
action

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 may
cause serious accidents through overheating and fire.

Current may leak through the inverter's input/output wires because of insufficient
electrostatic capacity on the motor with bad effects on peripheral equipment.

The leakage current’s value is affected by the carrier frequency and the length of the
input/output wires. Test and adopt the remedies of section 1.4.3 against leak current.

141

143
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B When operation by using remote keypad is selected
. Reference
A Warning section
» Set the parameter Communication time-out time (~ & {7 ) and Communication time-out 6.21

action (F 81 4).
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 it with system specifications must be 6.21

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)

. Reference
A Caution section
« Stand clear of motors and mechanical equipment. 6.13.1
If the motor stops due to a momentary power failure, the equipment will start suddenly
Mandator after power recovers. This could result in unexpected injury.
action Y | « Attach caution label about sudden restart after a momentary power failure on inverters, 6.13.1
motors and equipment for prevention of accidents in advance.
B When retry function is selected (inverter)
: Reference
/\ Caution xeferen
o Stand clear of motors and equipment. 6.13.3
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 o Attach caution label about sudden restart in retry function on inverters, motors and 6.13.3
equipment for prevention of accidents in advance.
B Maintenance and inspection
A Wwarnin Reference
g section
« Do not replace parts. 13.2
® This could be a cause of electric shock, fire and bodily injury. To replace parts, call your
Toshiba distributor.
Prohibited
e The equipment must be inspected every day. 13.
If the equipment is not inspected and maintained, errors and malfunctions may not be
discovered and that could result in accidents.
0 * Before inspection, perform the following steps. 13.
(1) Turn off all input power to the inverter. 13.2
Mandatory (2) Wait at least 15 minutes and check to make sure that the charge lamp is no longer lit.
action

If inspection is performed without performing these steps first, it could lead to electric
shock.
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H Disposal
. Reference
A Caution section
o If you dispose of the inverter, have it done by a specialist in industry waste disposal(*). 15.
If you dispose of the inverter in an inappropriate way, this can result in explosion of
0 capacitor or produce noxious gases, resulting in injury.
(*) Persons who specialize in the processing of waste and known as "industrial waste
Mandatory product collectors and transporters" or “industrial waste disposal persons. "If the
action collection, transport and disposal of industrial waste is done by someone who is not
licensed for that job, it is a punishable violation of the law. (Laws in regard to cleaning
and processing of waste materials)

H Attach caution labels

Shown here are examples of warning 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 (6.13.1) or the retry

function (6.13.3).

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

(Example of caution label)

Caution (Functions
programmed for restart)

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

(Example of caution label)

ﬁ Caution (Functions
programmed for retry)

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

Do not go near motors and equipment.
Motors and equipment that have stopped
temporarily after an alarm will restart suddenly

after the specified time has elapsed.
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[I. Introduction

Thank you for your purchase of the Toshiba "TOSVERT VF-nC3E" industrial inverter.

This instruction manual is for the Ver. 102 or later CPU of the inverter.
Please be informed that CPU version will be frequently upgraded.




TOSHIBA E6582233

Contents
LIS T=1 (=1 4 A o1 (=Tt TU 1o 4L TP P PRSPPI PP PR PSPPI 1
L 1o ¥ Tod i o OO PPN
Lo REAA FIFST ..

1.1 Check product purchase
1.2 Contents of the product .
1.3 INAMES AN FUNCHONS ...ttt e bbb sttt et et e e st e st e en e nbeaneenbennee
1.4 Notes on the application

B O3 3 T= o (o o PP
2.1 CAULIONS ON WITTNG 1.ttt ettt ettt b e b e bbbt et h e et eh e st h et eh e e s e et et e et e te et et e annenneans
2.2 Standard connections ....
2.3 Description of terminals .

3. Operations
31 Simplified Operation of the VF-nC3E
3.2 How to operate the VF-nC3E
33 Meter setting and adjustment
3.4 Setting the electronic thermal
35 Preset-speed operation (speeds in 15 steps) ..

4. Setting parameters
4.1 Setting and Display Modes .
4.2 HOW 0 SEE PAFAMELETS.......eeiiieiieie ettt e et a e e e e aeen e e e e e ese e e e eneenneaneennennen
4.3 Functions useful in searching for a parameter or changing a parameter setting
4.4 EASY key function..

ST Y = UL T = =T 1= (TSSO P TP PPR PR PP E-1
51 Searching for changes using the history function .. .E-1
5.2 Setting a parameter using the guidance function... .E-2
5.3 Setting acceleration/deceleration tIMe ..............ccocuiiiiiiiiiii s E-5

5.4 Increasing starting torque .... .E-7

5.5 Selection of operation mode .E-10
5.6 Meter setting and AQJUSTMENT .........c.uiiiiieiiee e ee e e et e e e e e e eneennennee E-13
5.7 Forward/reverse run selection (Panel keypad) ... .E-13
5.8 Maximum frequency .E-14
5.9 Upper limit and lower limit frequencies .E-15
5,10 BASE fIEOUENCY ...ttt et h e et ettt e et te e nne e E-16
5.11  Selecting control mode LE-17
5.12 Manual torque boost - increasing torque boost at low speeds.. .E-23




TOSHIBA E6582233

5.13  Setting the electroniC tNEIMMAL........ ..ottt ettt b et neste e e aneas
5.14 Preset-speed operation (speeds in 15 steps)
5.15 Standard default setting ..
5.16 Registered parameters display selection .

. 6. Other parameters
6.1

Input/output parameters .. .
6.2 INPUL SIGNAI SEIBCHON. ...ttt ee et nes
6.3 Terminal function selection.
6.4 Basic parameters 2
6.5 VI/f 5-point setting .
6.6 Setting freqUENCY COMMEANT ........iiiiiiiiiiiit ittt eb ettt ettt anes F-11
6.7 Operation frequency..
6.8 DC braking .
6.9 Time limit for lower-limit freqUENCY OPEIAtION .........c.oouiiiiiiit ettt
6.10 Jump frequency - Avoiding frequency resonance..
6.11 Preset-speed frequencies
6.12 PWM carrier frequency
6.13  Trip-less intensification.
6.14  Braking function
6.15 PID control .
6.16  SEttiNg MOOr CONSTANTS. ......eeiuiititiet ettt ettt ettt ettt ettt b st bbbt eb b st b bt s b et et et et et et ete e ennetene
6.17  2nd acceleration/deceleration
6.18 Protection functions .
6.19  AdJUSIMENE PATAMELELS ...ttt ettt ettt et e bt he e bt e bt e bt eae e s e e he e bt eh e e st e a e et b e et e e bt e s e ebe et e aseennennean
6.20 Operation panel parameter
6.21 Communication function (RS485)
6.22  Free notes

7. Operations with external signal ...
7.1 Operating external signals

7.2 Applied operations by an I/0 signal (operation from the terminal bIOCK) ...........c.cccooiiiiiiiiiiiiiiicccs G-2
7.3 Speed instruction (analog signal) settings from external deVICES ..........cocoririiiiriiiiiiee e G-10
8. Monitoring the inverter status in operation / Before triPPING .........ooieieriiie e H-1

8.1 Flow of status monitor mode
8.2 Status monitor mode .
8.3 Display of trip information

9. Peripheral devices
9.1 Selection of wiring materials and devices .
9.2 Installation of & MAGNELIC CONTACTON ..........c.uiuiiiiiiiit ettt ettt eees
9.3 Installation of an overload relay.
9.4 Optional external devices...




TOSHIBA E6582233

10.

1

=

1

N

1

w

14.

1

(&

16.

. Specifications

. Before Contacting your Toshiba distributor - Trip information and remedies

. Inspection and maintenance

. Disposal of the inverter-....

Table Of PArAMELErS @NG QAL .........coeiieiiieie ettt a e a e a e st e e s et e e e et e e s b et e ase et e ateennenneas
10.1  Frequency setting parameter..
10.2  Basic parameters.
10.3 Extended parameters .
10.4  Default SEttings DY INVEITET FALING ........eoviiiiiiiiiiete ettt re e b et e bt e e nteeseentean
10.5  Input Terminal Function .
10.6  Output Terminal Functiol

11.1  Models and their standard specifications
11.2  Outside dimensions and mass

12.1  Trip causes/warnings and remedies .
12.2  Restoring the INVEITEr fTOM @ I ..ottt ettt ettt e e e e nte e
12.3  If the motor does not run while no trip message is displayed
12.4 How to determine the causes of other problems

13.1  Regular inspection..
13.2  Periodical inspection..

13.3  Contacting with your Toshiba diStrDULON ...........coiiiiiiiiiiiic e M-5
13.4  Keeping the INVEIET iIN SIOTAGE ... ...iiuiiiiitiait ettt ettt ettt ettt eb e e e bt ae et et b e e b e e te et e nteeseennean M-6
WVAITAINEY .ottt ettt h b bbb et s s e bbb e h b b et bbb £ £t h bbbt ettt bbb et ner e N-1

F o] o =T o [ TP T TP PR S U PP TP UPTPROPRPROPN P-1
HOW t0 COPE With the CE QIMECHVE .......c.iiiiiiiiiiieiiic ettt P-1




TOSHIBA E6582233

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

Mandatory
action

Rating label

Brand name
Model

Power supply
Motor capacity

Inverter main unit

=
=

Danger label

Name plate Danger label

0L \[ \[I
[ 1

Inverter Type TOSHIBA A DANGER
I:l |nverter rated L [IANITOR IVERTER. injury,electrc shock or fie.
23N output capacity\_..\fﬁ."qa E-4004P
|

0.4KW-1.1kVA-0.5HP

Tvpe indication label Power supply >

Related input — | “lor 124_amfrotection
I t t. I CUI'Tenf Zier to User Manual
nstruction manua

Related output — e'!“'!_“““'"“,l,!l

current
E6582082 Motor Overiasd Protection Class 10

TOSHIA INDUSTRIAL PRODUCTS
AND SYSTEMS CORPORATION

A-1
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1.2  Contents of the product

Explanation of the name plate label.

Type Form
vIEnTclsTe] - [ao[T7]e
[ [ [ [

Applicable motor

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

Model name Input (AC) voltage capacity Operation panel
TOSVERT 004: 0.4kW )
VF-nC3E series 4: 380V to 460V 007 : 0.75kW P: Provided

015: 1.5kW

022: 2.2kW

037: 3.7kW

055: 5.5kW

075: 7.5kW

110: 11kW

A-2
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1.3 Names and functions

1.3.1  Outside view

With cover closed

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.|

Cover

this is the body or terminal
block cover.
Always close this cover
before operation to avoid
C accidentally touching the
TOSHIBA ) terminal block.

The serial number is recorded

A DANGER on the back side

k of injury, electric shock or fire.

Door lock hole

You can lock the door by
shutting it an passing a wire
key through this hole.

[Front view]

Hole for control wire
/ Upper caution plate (sticker) Note 1)

Optional connector (RJ45)
HHHEA . N
&f E%j l i 1l Cooling fin Note 2)
jalalalalsl
y’
— - Sl 0
= : Hole for main ,\\\
2 = circuit wiring ~
¢ s — IS Ventilation
——r—rr— —\
- L 0 E |aRiniAl
Name plate
[Bottom view] ] [Side view]

Note 1) Remove the seal as shown on the next page when installing the inverter side by side with other inverters
where the ambient temperature will rise above 50°C.
Note 2) Some models are wrapped in plastic.
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Example of the label

[Opening the cover]

LED display (numbers)

*About the monitor display
The LED on the operation panel uses the following symbols to indicate parameters and operations.

o [1]2]3

<
=

el i[el3
LED display (letters)
[Aa]B [ c ] ¢
(AlsefC]e.
[Mm][N T O] o
|/7|n|5|a

b
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A Warning
o Never touch the internal terminals in the upper right while the front cover is open.
There is a risk of shock because it carries a high voltage.
Prohibited
[With cover open]
RUN lamp % lamp
Lit when a frequency is
not output with the ON Dispalyed numbers are
run command. This lamp percents.
PRG lamp blinks when operation Hz lamp

When lit, the inverter is
in parameter setting
mode. When blinking,
the inverter is in AUH or
Gr-U.

MON lamp

While this is lit, the
inverte r is in monitor
mode.

While blinking , the
inverter is in "Past Trip
History Details Monitor
Display".

RUN key

Pressing this key while
the run lamp is on starts
operation.

Setting dial

Turning the dial left and
right changes the
operation frequency,
cycles parameters, and
cycles among menus
within parameters.

starts.

oo ol

TYTYTTOV

12 LI L 424

OUTNO CC F R S 52 P24

A High voltage

Displayed numbers are
in Hertz.

caution mark

The internal terminal in
the upper right carries a
high voltage. Never
touch it.

STOP key

While the runing lamp is
blinking , pressing this
button slows down and
stops the inverter.

MODE key

Switches between run,
settings, and status
monitor modes.

EASY key

Switches between easy
and standard setting
modes.

A-5
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1.3.2 Opening the terminal cover
A Caution
* When removing and installing the terminal cover with a screwdriver, be sure not to scratch your hand
0 as this results in injury.
* Pressing too hard on the screwdriver may scratch the inverter.
Mandatory | « Always cut the power supply when removing the wiring cover.
action o After wiring is complete, be sure to replace the terminal cover.

Use the following procedure to remove the power terminal block covers.

(1) Removing the power terminal cover (VFNC3E-4004P, 4007P)

* Use the small sized flat-blade screwdriver for control circuit terminal

1)

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

Press in on the screwdriver.

3)

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

Pull the terminal cover up at an angle.

* After wiring is complete, be sure to restore the terminal cover to its original position.
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(2) Removing the power terminal cover (VFNC3E-4015P to 4055P)

1) 2)
Insert a screwdriver or other thin object into the Press in on the screwdriver.
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.

* After wiring is complete, be sure to restore the terminal cover to its original position.
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(3) Removing the power terminal cover (VFNC3E-4075P, 4110P)

1)

Press the screwdriver.

Insert a screwdriver or other thin object into the

hole indicated with the =" mark.

N

Pull up the wire trapping cover upward to

remove it.

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

* 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 boards

In case of the lug connector, cover the lug connector with insulated tube, or use the insulated lug connector.

1) Power circuit terminal board

In case of the lug connector, cover the lug connector with insulated tube, or use the insulated lug

connector.
Screw size Tightening torque
M3.5 screw 1.0Nm 8.9lb «in
M4 screw 1.4Nm 12.4lb «in
M5 screw 2.4Nm 21.3lb «in

Refer to section 2.3.1 for details about terminal functions.

VFNC3E-4004P, 4007P

2] | ]|

| -
Q)

M3.5 screw
Earth Earth \— Earth
terminal terminal terminal
(M4 screw) (M5 screw) (M4 screw)
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| VFNC3E-4015P, 4022P

M3.5 screw

terminal

terminal
(M4 screw)

terminal
(M5 screw)

(M4 screw)
% Bend the clips on the wiring port of the terminal cover to connect the PA/+, and PB terminals.

VFNC3E-4037P, 4055P

(AL

SL2URUPAR U P U uTUVT)

0] ¢
Earth—/

terminal
(M5 screw)

% Bend the clips on the wiring port of the terminal cover to connect the PA/+, and PB terminals.
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| VENC3E-4075P, 4110P

BCEE —

M5 screw

Earth
terminal
(M5 screw)

% Bend the clips on the wiring port of the terminal cover to connect the PA/+ and PB terminals.

When using a crimping terminal, be sure to cover the fastener with an insulating tube or use an insulated
crimping terminal.
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2) Control circuit terminal board

The control circuit terminal board is common to all equipment.

|FLA| FLB]FLC]

[cc | vi | Ps | Fu]

SISIS)

SISISIS

I

HHHH

louT| No | cC |

F | R[st]s2[ps]

0000000

i Recommended
Screw size . .
tightening torque
0.4t0 0.5 N'm
M2.5 screw -
3.5t0 4.4 Ib-in

Connector for option (RJ45)

Refer to section 2.3.2 for details about all terminal functions.

Stripping length: 6 (mm)
Screwdriver: Small-sized flat-blade screwdriver
(Blade thickness: 0.5 mm, blade width: 3.5 mm)

Wire size
Conductor 1 wire 2 wires of same size
Solid
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 DNO01006
1.5 (16) Al 1.5-8BK DNO01508
2X0.5(-) Al TWIN2 X 0.5-8WH DTE00508
2 X0.75 (-) Al TWIN2 X 0.75-8GY DTE00708

*1 These ferrules enable practical crimping of two wires in a ferrule.
CRIMPFOX ZA3 ( PHOENIX CONTACT )

Note1) Crimping pliers

CT1( Dinkle International.,Ltd )
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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

0

Mandatory
action

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 may cause serious accidents through overheating
and fire.

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 a inverter rated motor, you must change the inverter's motor overload protection level & /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
5% 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 speed control response 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 response time (inertial moment setting) 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.

MCc2 Mc2
B
3-phase FLB FLC S2(ST) cCc 3-phase

]

Circuit diagram 1 Circuit diagram 2

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 running preparation ST assigned to terminal S2.)

In circuit diagram 2, the brake is turned on and off by using low-speed signal OUT.

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.

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 3.4,
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.
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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.

um

Inverter
VIT2

WIT3

Remove the power factor correction
capacitor and surge absorber

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.

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

MCCB1 MCCB2 (circuit breaking fuse)

v

MCCB:
No-fuse breaker

MCCBn-+1 N -
—

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 reactor to improve the input power factor, to reduce higher harmonics, or to suppress
external surges.
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M Disposal

Refer to chapter 15.

1.4.3 What to do about the leakage current

A Caution

Current may leak through the inverter's input/output wires because of insufficient electrostatic capacity on
0 the motor with bad effects on peripheral equipment.

The leakage current’s value is affected by the carrier frequency and the length of the input/output wires.
Test and adopt the following remedies against leak current.

Mandatory
action

(1) Leakage current from the inverter main unit
Some of these inverters are equipped with a ground capacitor compliant with the EMC directive which
gives them a comparatively higher value than a normal inverter. Take this into consideration when
selecting a leakage breaker.
Refer to "Leakage current" (E6581181 (English)) in the separate user manual for details.

(2) 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 ) A Inverter — S S S ™M

supply ™ N i ________ {‘.
<7 ; Pl o=

iT Iy

ELCB Inverter .- | i
-« X i IM

I P L |

Leakage current path across ground
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Remedies:
1. Reduce PWM carrier frequency.

The setting of PWM carrier frequency is done with the parameter £ 3 0 7

Although the electromagnetic noise level is reduced, the motor acoustic noise is increased.
2. Use high frequency remedial products for earth leakage breakers

(3) Influence of leakage current across lines

Thermal relays

— - -
o ol
Power Inverter < T YT "
supply - < L |
' Te
—_—x —— |
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 3.4) A
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 £ 3 7 [J. (Refer to section 6.12)
3.This can be improved by installing 0.1u~0.5uF - 1000V film capacitor to the input/output terminals of
each phase in the thermal relay.
um [ [ l \
e L] @
Wit M /
Thermal relays
Y J
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(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 ling (50 meters or more), or in case of
models with motors of low rated current (several A (ampere) or less), the high frequency component of
leakage current may pass through the externally connected CT and it may burn the ammeter connected
CT, because the ratio of leakage current against the motor's rated current will increase.

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 3.3)

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)

14.4

Installation

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

A Warning

O

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.
o Operate under the environmental conditions prescribed in the instruction manual.
Operations under any other conditions may result in malfunction.
Mandatory
action

/\ Caution

O

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
e Check to make sure that the input power voltage is +10%, -15% of the rated power voltage written on
0 the rating label (+10% when the load is 100% in continuous operation) If the input power voltage is not
+10%, -15% of the rated power voltage (+10% when the load is 100% in continuous operation) this
Man?latory may result in fire.
action
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N e Do not install in any location of high temperature, high humidity,
/ \ moisture condensation and freezing and avoid locations where
there is exposure to water and/or where there may be large

Note)

~
AR
’;ﬂ; | IU! ’HN'J amounts of dust, metallic fragments and oil mist.
- LU= o Do not install in any location where corrosive gases or grinding

fluids are present.

Operate in areas where ambient temperature ranges from -10°C to 60°C.

Operation over 50°C is allowed when the top label is peeled off. When installing the inverter where the
ambient temperature will rise above 50°C, remove the label (seal) from the top and operate it at a
current lower than the rated one. (Refer to section 6.12)

[Position for measuring ambient temperature]
h
///.,,,./// Us e

2cm 2cm
f% Measurement position
////// =
'A Measurement position

The inverter is a heat-emitting body. Make sure proper space and ventilation is provided when
installing in the cabinet. When installing inside a cabinet, we recommend the top seal peeled off
although 50°C or less.

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

L
K N h Note) If the inverter is installed in a location that is subject to

’ Fa
l \)/-f l’ vibration, anti-vibration measures are required. Please
' n
z ‘
i

H 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.

Pppé "é [;f Solenoids: Attach surge suppressor on coil.

Brakes: Attach surge suppressor on coil.

\ﬂ@_ Magnetic contactors: Attach surge suppressor on coil.

D i) Fluorescent lights: ~ Attach surge suppressor on coil.
U 1S Resistors: Place far away from VF-nC3E 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. Contact your Toshiba distributor for repairs.
Prohibited
e 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 front panel 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 risking an accident or injury.

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

A Caution

The main unit must be installed on a base that can bear the unit's weight.
If the unit is installed on a base that cannot withstand that weight, the unit may fall resulting in injury.
If braking is necessary (to hold motor shaft), install a mechanical brake.
The brake on the inverter will not function as a mechanical hold, and if used for that purpose, injury
may 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 2 cm of space between each inverter and install them
aligned horizontally.

When using the inverter in locations with temperatures above 50°C, remove the caution plate (sticker) on top
of the inverter before use. Current reduction is necessary in locations that exceed 55°C.

(2) Side-by-side installation

To align the inverters side-by-side horizontally, remove the caution plate (sticker) on top of the inverter before
use. Current reduction is necessary in locations that exceed 50 °C.

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

VFC3E | 2 ¢m or more VF-nC3E | VF-nC3E | VF-nC3E

Remove seals on top

2 cm or more

5 cm or more
5 cm or more




TOSHIBA

E6582233

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:

large amounts of dust, metallic fragments and oil mist.

Do not install in any location where there is high humidity or high temperatures and where there are

M 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.

Amount of forcible air Heat discharge surface | Standby power
Voltage class Inverter t Calorific values cooling ventilation area required for sealed requirement

9 ype required (m%min) storage cabinet (m?) (W)
4kHz ' 12kHz 4kHz '  12kHz 4kHz '  12kHz *1

1 4004P 20 ' 23 011 1+ 013 039 1 047 8

| 4007P 28 , 27 016 | 0.16 056 | 055 8

1 4015P 51 ' 67 0.29 ' 0.38 1.01 ' 1.34 10

Three-phase VENC3E | 4022P 64 , 74 0.37 , 0.42 1.29 , 1.47 10
400V class 1 4037P 106 ' 140 0.60 ' 0.79 212 ' 279 12
| 4055P 139 156 079 | 089 278 | 313 13

1 4075P 195 ' 264 1.1 ' 1.50 3.91 ' 5.28 21

' 4110P 270 ' 288 153 ' 164 541 ' 577 23

*1 Itis power consumption when power is on but is not output (OHz), and cooling fan is activated.

Note1) Case of 100% Load Continuation operation. The heat loss for the optional external devices (input
reactor, radio noise reduction filters, etc.) is not included in the calorific values in the table.
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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 ground terminals (J=-).
Install surge suppressor on any magnetic contactor and relay coils used around the inverter.
Install noise filters if necessary.

B Installing more than one unit in a cabinet

If you are installing two or more inverters in one cabinet, pay attention to the following.

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

When installing inverters side by side, detach the caution label on the top surface of each inverter and
use them where the ambient temperature will not rise above 50°C.

When using inverters where the ambient temperature will rise above 50°C, leave a space of 2 cm or
more between them and remove the caution label from the top of each inverter, or operate each inverter
at a current lower than the rated one.

o 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

(=]

[€— Inverter

IS | —Air deflecting plate

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

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

A Caution

O

Prohibited

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

2.1 Cautions on wiring

A Warning

N

Prohibited

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

o

Mandatory
action

Turn power on only after attaching the front cover or closing door if enclosed in a cabinet.

If power is turned on without the terminal cover attached or closing door if enclosed in a cabinet. 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 may result in fire or
electric shock.

Connect output terminals (motor side) correctly.

If the phase sequence is incorrect, the motor will operate in reverse and that may result in injury.
Wiring must be done after installation.

If wiring is done prior to installation that may result in injury or electric shock.

The following steps must be performed before wiring.

(1) Shut off all input power.

(2) Wait at least 15 minutes and check to make sure that the charge lamp is no longer lit.

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

Tighten the screws on the terminal board to specified torque.

If the screws are not tightened to the specified torque, it may lead to fire.
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A Warning

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

current leak occurs.

Be Grounded

A 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.

® 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.

e For ground terminal use wires of the size that is equivalent to or larger than those given in table 9.1
and always ground the inverter (400V voltage class: C type ground).
Use as large and short a ground wire as possible and wire it as close as possible to the inverter.

e For the sizes of electric wires used in the main circuit, refer to the table in section 9.1.

e The length of the main circuit wire in table 9.1 should be no longer than 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

* 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.
o First shut off input power and wait at least 15 minutes before touching wires on equipment (MCCB) that
Prohibited is connected to inverter power side.

Touching the wires before that time could result in electric shock.
Set parameter £ {J § when VI terminal is used as logic input terminal.
0 If it is not set, it could result in malfunction.

Mandatory
action

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

Be Grounded
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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)

- Braking resistor(Option) *1
i

T
o

—
PA/+T PB |
MCCB Motor
Main circuit power supply — R/L1
. S/L2 Power
3ph-400V class: three-phase 380-460V —
060Kz _y :/ T3 L circuit
- I I I
Control
FLA circuit

Forward run command

Protective function | FL B VF_nCSE F
R

activation output
2

Reverse run command

Preset-speed command 1

Preset-speed command 2

CCo Common
Operation panel P24 Low-speed
signal output
Q
*1: VFNC3E-4004P, 4007P models don't E’ CRosn‘:gqi nication ourt
have the PA/+ and the PB terminals @
and cannot be used with Braking 9 connector NO
resistor. — *4 cc
*2: When using the OUT output terminal in FM GC Vi PS5
sink logic mode, short the NO and CC *5
terminals. Meter +

| Voltage signal: 0-5V/0-10V

*3: When external potentiometer is connected " (Current signal: 4-20mA)

by using P5 terminal, set the parameter

Fing=73.
vt External potentiometer (1k-10kQ2) *3
*4: When VI terminal is used as a logic 7.5V-1mA
input terminal, refer to page B-12. (or 0-10V/4-20mA)

*5: Calibration is needed before using the meter.
Refer to section 3.3.
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Standard connection diagram 2

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

Braking resistor(Option) *1

O—0
PA/+] PB |
Main circuit power supply MCCB R/L1
3ph-400V class: three-phase 380-460V »”  S/L2 ‘;( Power
-50/60Hz > ircui
-~ T/L3 )( circuit
1
Control
FLA circuit
Protective functiond-—=2 VF-nC3E
activation output
PU R |

*1: VFNC3E-4004P, 4007P models don’t
have the PA/+ and the PB terminals
and cannot be used with Braking
resistor.

*2: When using the NO output terminal in *
source logic mode, short the P24 and
OUT terminals.

*3: When external potentiometer is connected
by using P5 terminal, set the parameter
Fi0g=3.

*4: When VI terminal is used as a contact
input terminal, refer to page B-12.

: Calibration is needed before using the meter.
Refer to section 3.3.

5)

[aad]

cc

Operation panel

RS485
communication
connector

Forward run command

Reverse run command
Preset-speed command 1

Preset-speed command 2

Common

Low-Speed
signal output

7.5V-1mA
(or 0-10V/4-20mA)

—
I Voltage signal: 0-5V/0-10V

- (Current signal: 4-20mA)

External potentiometer (1k-10kQ2) *3
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2.3  Description of terminals

2.3.1  Power circuit terminals

This diagram shows an example of wiring of the main circuit. Use options if necessary.

B Power supply and motor connections

Connect the power Connect the motor
cables to R/L1, S/L2,  cables to U/T1, V/T2
and T/L3. and W/T3.

Si2 T/L3J

Power supply

No-fuse
breaker

Motor

B Connections with peripheral equipment

Molded-case Magnetic Input AC
circuit braker contactor  reactor

Inverter

Power
supply

Zero-phase
reactor

Braking resistor

Motor

Note 1: The PA/+ and PB terminals are not provided for VFNC3E-4004P, 4007P models.

B-6
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B Power circuit

Terminal symbol

Terminal function

Grounding terminal for connecting inverter. There are 3 terminals in total.

R/L1,S/IL2,T/IL3

400V class: three-phase 380 to 460V-50/60Hz

U/T1,VIT2,W/T3

Connect to a (three-phase induction) motor.

PA/+,PB

Connect to braking resistors.
Change parameters £ 30 4,F 305,F 308,F 305 if necessary.

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

Note 1: The PA/+ and PB terminals are not provided for VFNC3E-4004P, 4007P models.

232

Control circuit terminals

The control circuit terminal board is common to all equipment.
Regarding to the function and specification of each terminal, please refer to the following table.
Refer to section 1.3.3.2) about the arrangement of control circuit terminals.

B Control circuit terminals

Terminal Input / Function Electrical Inverter internal circuits
symbol output specifications
Shorting across F-CC causes
forward rotation; open causes slow-
F Input 5 Fiown and stop. (When Standby ST 424V
a|is always ON) I
‘o | 3 different functions can be No voltage i OFF:
B i External
g Zis%ped. logic input P24© 24V
° orting across R-CC causes 24Vde.5mA or less ON:
g |reverse rotation; open causes slow- Sink
R Input é down and stop. (When Standby ST ON:
£ |is always ON) *Sink/Source Source
5 | 3 different functions can be PoTpTET—
8 . selectable using
g [assigned. parameter £ {7 1
< | Shorting across S1-CC causes
S :
S1 Input B3 grs;fet sp??d otperatlon. b (In case of sink
S ifferent functions can be logic is the left)
£ | assigned.
§ Shorting across S2-CC causes
52 Inout preset speed operation.
P 2 different functions can be
assigned.
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Terminal Input/ Function Elggtrlcgl Inverter internal circuits
symbol output specifications
!
Common A ) ) ) cc ©ﬁ
Control circuit's equipotential terminal (2
cc to Input/ terminals) l
output I
i
I 100 Y
5Vdc P5 C ]
P5 Output Analog power supply output (permissible load
current: 10mA) cc @j
Multifunction programmable analog input.
Factory default setting: 0-10Vdc (1/1000
resolution) and 0-60Hz (0-50Hz) 45V
frequency input. |
The function can be changed to 0-20mAdc Vi
(4-20mA) current input by parameter 5V/10Vdc
Iz = i N
F 1035 = [ setting. (internal impedance: : SN0y
0-5Vdc (1/1000 resolution) voltage input 40kQ) ce ON'Current
Vi Input by parameter £ {15 =3 setting. : OFF:Voltage
Switch to this setting when external 4-20mA |
potentiometer is connected by using P5 (internal
terminal. impedance: 250Q)
Note 1
By changing parameter £ {J 5=7 )
setting, this terminal can also be used as
a multifunction programmable logic input
terminal. When using the sink logic, be
sure to insert a resistor between P24-VI
(4.7 kQ-1/12 W).
1mAdc full-scale
ammeter or
QS6T(option)
Multifunction programmable analog g’éoarpnx:g?mm
output. Standard default setting: output Permissible load
FM Output frequency. resistance:
The function can be changed to 0-10Vdc 7500 or Ieés
voltage or 0-20mAdc (4-20mA) current
output by parameter F 5 & { setting. 0-10V DC volt
meter
Permissible load
resistance:
1kQ or more

Note 1) Be careful, if 4-20mA is selected, when the inverter's power is ON, the internal impedance is 250Q, but when the power
is OFF, the internal impedance increases very much to approximately 40kQ.
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Terminal Input/ Function Elggtrlcgl Inverter internal circuits
symbol output specifications
Output 24Vdc power output 24Vdc-100mA
P24
This terminal can be used as an external
Input 24Vdc input for logic input terminal by -
changing parameter £ {2 7=2010.
Multifunction programmable open
collector output. Standard default setting 2232?'1'%%?;;mpm
detect and output low speed signal.
Multifunction output terminals to which
two different functions can be assigned. ;I;c;iﬁitpm pulse
OUT | Gupput | erminel nie moaisdrom e oo | @curentof 1oma. | eur @
NO P terminal. or more needs to ;10 .
: be passed. | /
By changing parameter settings, these C
terminals can also be used as I:::]Iz:frequency NO
multifunction programmable pulse train 38~1600 s
output terminals. pp:
Max. switching
capacity
250Vac-2A
30Vdc-2A
L (cosé=1) FLA s
Multifunction programmable relay contact | at resistive load
FLA output. .
FLB Detects the operation of the inverter's
FLC Output protection function. 250Vfg-lA @
Contact across FLA-FLC is closed and FLB- %’33_ 1 A)
Note 2) FLC is opened during protection function L /R—g_
operation. (UR=7ms)
Min. permissible
load
5Vdc-100mA
24Vdc-5mA

Note 2) 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

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 logic is default setting.

Sink/source logic can be switched by parameter £ {2 7.

<Examples of connections when the inverter's internal power supply is used>
Figa=0 Fi27=100

Sink (Negative) logic Source (Positive) logic

24V 24Vipc
Input Common| P24 Input

Output FE gl
| Output  [F
[Common | cC

24V, ; 4 24V,
- Output % Output
Common | P24 P24
q Input out out
HFO——< —<
Note 3)

NO

Note 3)[cc

Programmable Inverter Programmable Inverter
controller controller

Note 3) 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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<Examples of connections when an external power supply is used>

F

2 1=20

Sink (Negative) logic

n
1%

F

(3=
2 T=100

Source (Positive) logic

" 24Voc 24Voc 24Voc
Common) P24 Input P24
Output L OFF Lo ON
(F 1212200 Output (F 123=108)
Note 4
) cC
 24Vo0 24Vos
Output Common | OUT
Input | OUT
Input NO
[Common| NO
Programmable Inverter Programmable Inverter
controller controller

Note 4) Be sure to connect OV of external power supply and CC terminal of the inverter.

e .

Output

B-11
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B Selecting the functions of the VI terminal between analog input and logic input

The functions of the VI terminal can be selected between analog input and logic input by changing

parameter settings (F [ 5). (Factory default setting: Analog input 0-10V)

Be sure to connect a resistor between P24 and VI terminals in case of sink logic, between VI and CC

terminals in case of source logic. (Recommended resistance: 4.7kQ-1/2W)
When using VI terminal as a logic input terminal, set the parameter ~ {7

schematics.

=¢' and connect as following

If no resistor is inserted, logic input will be left always ON, which is very dangerous.
Switch between analog input and logic input before connecting the terminals to the control circuit terminals.
Otherwise the inverter or devices connected to it may be damaged.

<Sink logic>

P24

4.7kQ
Vi

cC

<Source logic>

P24

Vi
4.7kQ
cc

B-12
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3. Operati

A Caution

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 may result in electric shock.

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

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

The motor may suddenly restart and that could result in injury.

Take measures for safety, e.g. attaching a cover to the motor, against accidents when the motor
unexpectedly restarts.

o

Mandatory
action

If the inverter begins to emit smoke or an unusual odor, or unusual sounds, immediately turn power off.
If the equipment is continued in operation in such a state, the result may be fire. Call your Toshiba
distributor for repairs.

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

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 may result in electric shock.

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

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

injury.
A Caution

O

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 may result in injury.
Prohibited
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3.1

Simplified Operation of the VF-nC3E

The procedures for setting operation frequency and the methods of operation can be selected from the following.

- (1) Run and stop using the panel keypad
Run / Stop (2) Run and stop using external signals to terminal
board
) - (1) Setting using setting dial
Setting the frequency (2) Setting using external signals to terminal board
(0-5V/0-10Vdc, 4-20mAdc)

weeesecesecesececscsesesesesrsecscstsesesesesesecsssesesesesesesstscsesene

Use the basic parameters [ /7 [} & (command mode selection) F /7 7

and (frequency setting mode selection) for selection.

R R R T R R P P P Y P R R E TR

sesecscccsececene

cesecscse
eesesecee®

Parameter setting]

Title Function Adjustment range Default setting
Terminal board

Panel keypad (including extension
panel)

RS485 communication

Terminal board VI

Setting dial 1 (press in center to save)
Setting dial 2 (save even if power is off)
RS485 communication

-

Cnbd Command mode selection

Fnnd Frequency setting mode
selection

RN =2OIN

UP/DOWN form external logic input

Yo F 10 d=2 (setting dial 2) is the mode where after the frequency is set by the setting dial, the frequency is
saved even if the power is turned off.

3¢ Refer to section 5.5 for details about £ /75 5=3 and 5.

C-2
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3.1.1 How to run and stop

Example of a £ /11 d setting procedure]
Panel operation LED display Operation
nn Displays the operation frequency (operation stopped).
s (When standard monitor display selection & 7 { =L} [Operation frequency])
AUH Displays the first basic parameter [History (5 Lf H)].
{® chbd Turn the setting dial, and select "L /10 o
. 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 I (terminal block).
N Press the center of the setting dial to save the changed parameter.
UL I ¥y i
= L /1l d and the parameter set value are displayed alternately.

(1) Run and stop using the panel keypad (I 70 == {)

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

Y¢  The direction of rotation is determined by the setting of parameter F - (forward run, reverse run

: Motor stops.

selection). ({1: forward run, {: reverse run)

Y¢  To switch between forward run and reverse run from the extension panel (option), the parameter ~
(forward run, reverse run selection) needs to be set to & or 3. (Refer to section 5.7)

(2)RUN / STOP by means of an external signal to the terminal board (£ /7 &/=1{1):
Sink (Negative) logic

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

0 . Slow down
Short and terminals: run forward Frequency I_: and top

i H ON
Open and terminals: slow down and stop F-CC F OFF

C-3
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(3) Coast stop

The standard default is slowdown stop. To make a Motor Coast stop

coast stop, assign "6 (ST)" to an idle terminal. speed ¥

Changeto F { {0=0. \

For coast stop, open the ST-CC when stopping the H T ON

motor in the state described at left. The monitor on the F-cC T 1L___oFF

inverter at this time will display & F F.

A coast stop can also be made by assigning "5 & sT-CcC T 8’;":

(FRR)" to an idle terminal.
When doing this, a coast stop is done by FRR and CC

both turning on.

How to set the frequency

Example of £ /717 d setting procedure]: Setting the frequency setting destination to the terminal block

Panel operation LED display Operation
oA Displays the operation frequency (operation stopped).
- (When standard monitor display selection F 7 ={I [Operation frequency])
ALUH Displays the first basic parameter [History (A Lf H)].
(@ Fhod Turn the setting dial, and select "F /10 5"
5 Press the center of the setting dial to read the parameter value.
) c (Standard default: ).
{@ n Turn the setting dial to change the parameter value to I (terminal block
u 1).
Ennd The parameter value is written. F /7 ] 5 and the parameter value are
= beFng displayed alternately several times.

*

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

(1) Setting using the keypad (F /1 = { or &)

@: Moves the frequency up

B Example of operating from the panel (F 715 o=

@ : Moves the frequency down

{: press in center to save)

Panel operation LED display Operation
nn Displays the operation frequency.
B (When standard monitor display selection F 7 {[i={I [Operation frequency])
v/ \ﬁ cnn Set the operation frequency. (The frequency will not be saved if the
S power is turned off in this state.)
COneEr Save the operation frequency. F £ and the frequency are displayed
=\ H = alternately.

C-4
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B Example of operating from the panel (* /1[I J=¢": save even if power is off)

Panel operation LED display Operation
Display the operation frequency.
4.0 (When standard monitor display selection is setas £ 7 {{={]
[operation frequency])
{@ &0.0 Set the operation frequency.
son The frequency will be saved even if the power is turned off in this
- e

state.

C-5
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(2) Setting of frequency using external signals to terminal block (F /7 /=)

B Frequency setting

1)  Setting the frequency using external potentiometer

* Potentiometer
Setting frequency using the potentiometer (1-10kQ, 1/4W)
Refer to section 6.6.2 for detailed adjustment.

: Setting frequency
using potentiometer 50 or 60Hz
Frequency
0
Note) Set parameter F ([ 5=3. MIN MAX
2)  Setting the frequency using voltage input (0-10V)
% Voltage signal
+ Setting frequency using voltage signals (0-10V).
Refer to section 6.6.2 for detailed adjustment.
: Voltage signal 0-10Vdc
. 0 r otz
Frequency
Note) Set parameter £ {J5=0
0
0vde 10vde

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

* Current Signal
Current signal Setting frequency using current signals (4-20mA).
Refer to section 6.6.2 for detailed adjustment.

: Current signal 4-20mAdc

(o] <
II

50 or 60Hz
. Frequency
* Setting of parameters also allow 0-20mAdc.
Note) Set parameter £ (5= {and F2 0 (=20 0 amAde 2OomAde
kS S

4)  Setting the frequency using voltage input (0-5V)

*Voltage signal
Set the frequency using voltage signals (0-5V).
Refer to section 6.6.2 for detailed adjustment.

: Voltage signal 0-5Vdc

50 or 60Hz

(o]
IE

Frequency

Note) Set parameter £ {7 5=3.

0
0vde 5Vdc
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3.2 How to operate the VF-nC3E

Overview of how to operate the inverter with simple examples.

Setting the frequency using the setting dial, and run/stop using the
Ex.1 panel keypad (1)
(1)  Wiring
PA/+ PB
Motor
—X © RIL1 L] VARl
7
o NS e
T3 WIT3 ¢
Operation panel
iy
(2) Parameter setting (default setting)
Title Function Programmed value
Chod Command mode selection 1
Fobd Frequency setting mode selection 2
(3) Operation
Run/stop: Press the and 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.

C-7
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™

@)

®)

Ex.2

Wiring

Setting the frequency using the setting dial, and run/stop using the
panel keypad (2)

—x

PA/+ PB

1
SiL2 I@

TIL3

Operation panel

e

U1

T2 o7

WIT3 (

Motor

Parameter settin,

Title Function Programmed value
Chbd Command mode selection 1
Food Frequency setting mode selection 1
Operation

Run/stop: Press the and 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.

I and the set frequency will flash on and off alternately.

C-8
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Setting the frequency using the setting dial, and run/stop using
Ex.3 external signals
(1)  Wiring
PA+ PB
MCCB
—_X O RIL1 1 urm @—
siL2 @ VT2
TIL3 W/T3O
Operation panel F ;‘;:;Trd
R Reverse
signal
ce Common
©
(2) Parameter settin
Title Function Programmed value
rnod Command mode selection 0
Food Frequency setting mode selection 1or2
(3) Operation
Run/stop: ON/OFF input to F-CC, R-CC. (with sink logic)
Frequency setting: Turn the setting dial to set the frequency.

C-9
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(1)  Wiring

Setting the frequency using external signals, run/stop using external
Ex.4 signals.

MccB

© ©
A+ PB
RIL1 uT1©
si2 vT2©
TIa w3 ©
F
R
cc
©) v
cc Vi PP

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

[T Votagesignal:0-1

External potentiometer

Forward signal

Reverse signal

Common

Current signal: 4~20mA

0V /0~5V

(2) Parameter settin

Title Function Programmed value
rnod Command mode selection 0
Fhnod Frequency setting mode selection 0

(3) Operation

used

Run/stop: ON/OFF input to F-CC, R-CC. (with sink logic)
Frequency setting: VI: Input 0-10Vdc (external potentiometer) or 4-20mAdc to set the frequency.
* Set the voltage/current input of VI in parameter £ {J
0: Voltage signal input (0-10V)
1: Current signal input (4-20mA)
3: Voltage signal input (0-5V), when the P5 terminal is connected and the external potentiometer is
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3.3

Meter setting and adjustment

. Meter selection

[ FIT_ ] Meter adjustment gain

e Function
Output of 0 - 1mAdc, 0 (4) - 20mAdc, 0 - 10vdc can be selected for the output signal from the FM
terminal, depending no the F 5 & { setting. Adjust the scale at /7.
Use an ammeter with a full-scale 0 - 1TmAdc meter.
The F 5 52 (analog output bias) needs to be adjusted if output is 4 - 20mAdc.

Parameter setting]

Title

Function

Adjustment range

Supposition output at
ahe=17

Default setting

o
]
[}
—~

Meter
selection

0: Output frequency

1: Output current

2: Frequency reference

3: Input voltage (DC detection)

4: Output voltage (command value)

5to 11: -

12: Frequency setting value (after
campensation)

13: VI input value

14: -

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

19:For adjustments (F /7 set value is
displayed.)

20 to 22: -

Maximum frequency (F H)
Maximum frequency (F H)
1.5x rated voltage
1.5x rated voltage
Maximum frequency (F H)
Maximum input value

Maximum value (100.0%)

"
2

Meter
adjustment
gain




TOSHIBA E6582233

B Resolution
All FM terminals have a maximum of 1/255.

B Example of 4-20mA output adjustment (Refer to section 6.17.2 for details)

F55 =1, FE52=0 FE55 =1, F55=20

(mA) (mA)
20 20
Output Output
currrent currrent
aoor 4
o N FE5¢2 N
0 100% o 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 750Q.
Use at over 1kQ external load resistance, if used for voltage output.
Note 2) F/15L = {2 is the motor drive frequency.

B Adjustment scale with parameter ~ /7 (Meter adjustment)
Connect meters as shown below.

<Frequency meter> <Ammeter>

Meter: ammeter
(FRsL=10

L

The reading of the
ammeter will
fluctuate during
scale adjustment.

Meter: Frequency meter
(default setting) M

AL

The reading of the
frequency meter
will fluctuate during
scale adjustment.

+

+

FM

VF-nC3E VF-nC3E

* Optional QS6T frequency meter is
available. " N . . y
Ammeter with a maximum scale of 1.5x the inverter's

rated output is recommended.
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[Example of how to adjustment the FM terminal frequency meter]

* Use the meter's adjustment screw to pre-adjust zero-point.

Operation panel action | LED display Operation
R 500 Displays the output frequency.
HeH (When standard monitor display selection F 7 {5 is setto )
RUH The first basic parameter “A Lf H” (history function) is displayed.

{@ n Turn the setting dial to select ~ /7.

@ 5
{@\ 5
®

The display returns to its original indications.
+ 0.0 (When standard monitor display selection F 7 { is setto
[Operation frequency])

Operation frequency can be read by pressing the center of the setting
dial.

Turn the setting dial to adjust the meter.
Note that the meter's indicator changes at this time, but the inverter's
display (monitor) does not change.

XY

Press the center of the setting dial to save the meter's calibrations.
FIT and the frequency are displayed alternately.

]
]

3
]

o
w5
D]

3

[

B Adjusting the meter in inverter stop state
¢ Adjustment of output current (F 75 L = {)

If, when adjusting the meter for output current, there are large fluctuations in data during adjustment,
making adjustment difficult, the meter can be adjusted in inverter stop state.
When setting F /7151 to {5 for fixed output 1 (output current 100% equivalent), a signal of absolute
values will be output (inverter's rated current = 100%). In this state, adjust the meter with the F /7 (Meter
adjustment) parameter.
Similarly, if you set F /151 to {5 for fixed output 2 (output current 50% equivalent), a signal that is sent
out when half the inverter's rated current is flowing will be output through the FM terminal.
After meter adjustment is ended, set £ /751 to ! (output current).

e Otheradjustments (F/75L =, 2 -4, {2, {3, {H)
7151 = {7: When fixed output 3 (other than the output current) is set, a signal of the 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:
F.".' L=0,2, {2 :Maximum frequency (F H)
5 L=3.4 : 1.5 times of rated voltage

: Maximum input value (5V, 10V, or 20mA)
: Maximum value (1000)

‘
U
‘
i

ooy

‘h
-
n
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3.4

Setting the electronic thermal

: Motor electronic-thermal protection level 1

: Motor electronic-thermal protection level 2

: Motor 150% overload detection time

: Electronic-thermal protection characteristic selection

e 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
Motor electronic-thermal o N
EHr protection level 1 10-100 (%)/ (A) *1 100
Setting Overload | Overload
value protection stall
0 valid invalid
1 Standard valid valid
TG Electronic-thermal protection 2 motor invalid invalid 0
e characteristic selection 3 invalid valid
4 valid invalid
5 | VF motor valid valid
6 (Spef'a' invalid__|_invalid
7 motor) ™ invalid valid
( Motor electronic-thermal _ o .
Fiis protection level 2 10-100 (%)/ (A) ™ 100
na Motor 150% overload _
FEOT | detection time 10— 2400 (s) 300
FE3Z Electronic-thermal memory (1) g::gfg 9 0

*1: The inverter's rated current is 100%. When £ 77 {
(volts)) is selected, it can be set at A (amps).
*2: The thermal status (overload totaling level) of the inverter or motor is saved when the power is turned off,

and is calculated when the power is turned on from the off status.

(current and voltage unit selection) = 1 (A (amps)/V
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1) Setting the electronic thermal protection characteristics selection| ! /! |and
motor electronic thermal protection level 1| & H |, 2[F {75
The electronic thermal protection characteristics selection [ L /7 is used to enable or disable the motor
overload trip function (I L £') and the overload stall function.
While the inverter overload trip (&£ ) will be in constant detect operation, the motor overload trip (5L &)
can be selected using the parameter L /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 £ 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.

H Setting of electronic thermal protection characteristics selection [J! /7
Setting value | Overload protection Overload stall
o valid invalid
H valid valid
c invalid invalid
3 invalid valid

MW Setting of motor electronic thermal protection level 1 £ A -] (Same as [F_{ 7 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.
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Output current reduction factor
[%)IA]

A

EHcI.0

[EH-08

Ny,
30Hz ’Output frequency (Hz)

Note: The motor overload protection start level is fixed at 30Hz.

Example of setting: When the VFNC3E-4007P is running with a 0.4kW motor having 1A rated current]

Operation LED display Operation
panel action
Displays the operation frequency. (Perform during operation
I stopped.)
s (When standard monitor display selection F 7 { is setto
[Operation frequency])
AUH The first basic parameter “A L{ H” (history function) is displayed.
(@ EHr Turn the setting dial to change the parameter to & H - .
] Parameter values can be read by pressing the center of the setting
= B dial (default setting is 100%).
{ \ ug Turn the setting dial to change the parameter to 4 3% (= motor
@ rated current/inverter output rated current X100=1.0/2.3X100)
g o L H Press the center of the setting dial to save the changed parameter.
= " | EHr and the parameter are displayed alternately.

Note: The rated output current of the inverter should be calculated from the rated current for frequencies
below 4kHz, regardless of the setting of the PWM carrier frequency parameter (F 35 ).

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

B _Setting of electronic thermal protection characteristics selection & L /7
Setting value | Overload protection Overload stall
H valid invalid
5 valid valid
& invalid invalid
7 invalid valid

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.




TOSHIBA E6582233

B Setting of motor electronic thermal protection level 1 (Same as
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]

[EZ0 7P

N
0 >

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

2) Motor 150%-overload time

Parameter F 5 [ 7 is used to set the time elapsed before the motor trips under a load of 150% (overload trip
L &) within a range of 10 to 2400 seconds.

Inverter overload characteristics

Set to protect the inverter itself. The setting of this parameter cannot be turned to off.

When an inverter overload trip (&L ) operates, operation can be improved by lowering stall operating level
FEL !, orincreasing acceleration time A L I and deceleration time o £ .

L

Inverter overload

time [s]

60

Monitored output current [%]

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

Inverter overload protection characteristic
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Note 1: At extremely low speeds of lower than 1 Hz or over 150%, an overload trip (£ {) occurs in a short
period of time to protect the inverter.

Note 2: If an inverter overload occurs with the factor default settings, the inverter is set to lower the carrier
frequency automatically and overload tripping is (£/ £ ) controlled. Although noise from the motor
increases when the carrier frequency is reduced, there is no effect on performance. When reducing the
carrier frequency is undesirable, set parameter 5 3 {5 = [I.

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
a3 . 0: Disabled n
F& 32 | Electronic thermal memory 1+ Enabled o

+F & 32={is afunction for complying with the U.S. NEC standards.

C-18
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3.5 Preset-speed operation (speeds in 15 steps)

FZ B 7]-[FZ 54 Preset-speed frequency 8-15

. Preset-speed frequency 1-7

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

100
(XA

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

Title Function Adjustment range Setting
0: Terminal board
£ 0 d | Command mode selection 1: Panel keypad (including extension panel) 0
2: RS485 communication

Note: When switching between preset-speed operation and other speed commands (analog signal, setting dial,
communication, etc.), select the frequency setting mode at # /17 4. = Refer to section 3) or 5.5

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

[Parameter setting]
Setting from speed 1 to speed 7
Title Function Adjustment range Default setting
SEri-5~7 Preset-speed frequency 1-7 LL- UL (Hz) 0.0

Setting from speed 8 to speed 15
Title Function Adjustment range Default setting

FZ287- F29Y4 | Preset-speed frequency 8-15 LL-Ul(Hz) 0.0
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Preset-speed logic input signal example: ~ {2 7 (sink/source switching) = ': With sink settings
O: ON -: OFF (Speed commands other than preset-speed commands are valid when all are OFF)

i 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 - o - o
S2-CC - o | O - - o | O - - o | O - - o | O
R-CC - - - oO]l]o]J]Oo ] O - - - - oO|lo]O0 O
— V" |wvicc | -|-|-|-]-]-]1-]loJlo|lo]o|lo|lo]lo]o
¥ Terminal functions are as follows.
Terminal S1 ............. Input terminal function selection 3A (S1)
F { {3= 10 (Preset-speed command 1: SS1)
Terminal S2 ... ...Input terminal function selection 4A (S2)
F { {4= {7 (Preset-speed command 2: SS2)
Terminal R............... Input terminal function selection 2A (R)
F { {2= {4 (Preset-speed command 3: SS3)
Terminal V| == Analog/ logic input selection (VI)

F 10 5=2 (logic input)
Input terminal function selection 5 (VI)
F { 15={F (preset-speed command 4: SS4)

Y¢ In the default settings, SS3 and SS4 are not assigned. Assign SS3 and SS4 to R and VI with input
terminal function selection. VI terminal must also be set for switching to logic input.

[ Example of a connection diagram ]
(with sink settings) F (Forward run) - —] Forward
cc t Common
S1 - —1 Preset-speed 1 (SS1)
S2 - —1 Preset-speed 2 (SS2)
R -1 Preset-speed 3 (SS3)
1 Vi - _— Preset-speed 4 (SS4)

*1: When VI terminal is used for the logic input terminal, refer to section 2.3.2 (page B-10) for details.
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3) Using other speed commands with preset-speed command

Commang_ ?%sjs selection 0: Terminal board 1: Panel l;yggis(gué\gg;%gg:gj;on panel),
. o ﬁrminal board K ﬁ)?‘et?sgiglsle:ter to 0 $e|rmina\ block 1: Setting dial
mozl':gg;f;fi};:e‘é‘ig% 5 (Lajile?r%\ll\{(’)\‘ggrr:om 2: (;E{t]eié% \z/j:: 5 * Eosr:iinication 5 le")i{a?r?a‘\,\{g‘gggom " g::;ezs?‘sg%ilemer ¥ Eosr:;inication
input power is off) input '
Preset-speed Active Preset-speed command valid Note) con;rrenr;iga\lzlalid coiwer::r?dd\ilzllid (c:gm;:écsgﬁg
command Inactive con-lrrirgigila\i d coiertr:iz:‘r? dd\izzlli d ng;ﬂ;l:(i‘csgﬁg (The inverter doesn't accept Preset-speed command.)

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

G- {to3)

Output frequency‘

>
S

\=

-~ -
=2 Time

F-CC ON
] | _ OFF

$1(SS1)-CC ON
OFF

g ON
$2(SS2)-CC ok

Example of 3-speed operation
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4. Setting parameters

4.1  Setting and Display Modes

The VF-nC3E 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.
F 7 10 Initial panel display selection
(F 7210 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

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.
Easy setting mode : Only the seven most frequently used parameters are
displayed.
Parameters can be registered as necessary. (max. 24
parameters)
Standard setting mode : Both basic and extended all parameters are displayed.
Y Each press of the EASY key switches between the Easy setting mode and the
Standard setting mode.

D-1
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[ Status monitor mode] The mode for monitoring all inverter status.

Allows monitoring of set frequencies, 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 |. 'l_"t ’l |
{@} Frequency setting method

= Refer to section 3.1.2

RUN 4
Standard monitor mode
(At power source on)
NN
MON PRG e LA
Status monitor mode Setting monitor mode

- How to search and set
Monitoring of {

operation status @ {@} parameters

X = Refer to section 4.2
= Refer to section 8.2
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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 # 5 £ L (Registered parameter display 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 4.4 for
details.

( \ Turning the setting dial @ Pressing the center of the setting dial
@ =

K . . Used for executing operations and determining
Used to select items and incrementing/
. values. Note)
decrementing values. Note)

MODE Used to select the mode and return to Used to switch between the Easy and Standard
the previous menu setting modes.

Each press alternately switches between the two
modes in the standard monitor mode.

[ Easy setting mode ] : The mode changes to the Easy setting mode when the
EASY key is pressed and "£ A 5 4" is displayed.
Only the most frequently used 7 basic parameters are
displayed. (standard default)
Easy setting mode

Title Function

cnbd Command mode selection
Fnod Frequency setting mode selection
RCL Acceleration time 1

JEL Deceleration time 1

EH- Motor overload protection level 1
Fh Meter adjustment

PoEL Registered parameter display selection

¥ In the Easy setting mode, the PRG lamp blinks.

Yc If 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 (5L L 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 (¥ /7 [J 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 chapter 10.2 for parameter tables.

—[ Extended parameters] . The parameters for detailed and special

setting.
= Refer to chapter 6 for details.
= Refer to chapter 10.3 for parameter tables.

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

inverter is running.

[Basic parameters]
RUF (Guidance function)
AUt (Automatic acceleration/deceleration)
ARuc (Torque boost setting macro function)
L0 d* (Command mode selection)

[Extended parameters]
FiO5twF I55
Fi80twF 155

Fag: F3oe
F304HtwoF3 1!
F3iG
FIHO, FIq I FINE, FIHE
F3IED

10 d* (Frequency setting mode selection)
FH (Maximum frequency)
PE (V/F control mode selection)
EHF (Default setting)

Fuoo
O5t0F4 17
FH5 1, FH58
FHEOt FH55
FGO3, FEOS FEDBFE 13
FEZEOFET !
FGES FEG !

*C 10 d and F /11 o can be changed during operation by setting F 73 &=11.
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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

Easy setting mode (Default registered parameters)
When you are unsure of something Title
during operation:

Function

You can return to the Standard monitor Chabd Command mode selection
mode by pressing the MODE key Fnod Frequency setting mode selection
several times. RCC Acceleration time 1
JdEL Deceleration time 1
EH- Motor overload protection level 1
F Connection meter adjustment
P FoEL Registered parameter display selection

Standard monitor mode

—~ Lt
=
e
22 vy Y
g (82 (8
S5
gg A ) A @ B
B | ur’.l‘.-l | t"*. {SF 0
P
H e
&\_/
4
D’ E l’_- * Parameter title and the setting

value are displayed alternately

W Setting parameters in the Easy setting mode

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

(2) Reads 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 change. (Press the center of the setting dial.)

Y 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.

W How to set basic parameters
When you are unsure of somethin } )
during)é)peration: 9 (1) Selects parameter to be changed. (Turn the setting dial.)
mode by»pressmg the MODE key the setting dial.)
several times.

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

(4) Press this key to save the change. (Press the center of the

setting dial.)

iy
L.

Standard monitor mode
| ALH]
A
v’@\v
(1) A 4

e
| 71

Standard parameters -
Basic parameter

value are displayed alternately

o
b {@} {@} * Parameter title and the setting
A

Y 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.

You can return to the Standard monitor (2) Reads the programmed parameter setting. (Press the center of

Extended parameter setting
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M How to set extended parameters

Each extended parameter is composed of an "F "suffixed with a 3-digit figure, so first select and read out the heading
of the parameter you want"F {- -"to"F & - -". ("F {- -": Parameter starting point is 100, "F & - - ": Parameter
starting point is 800.)

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

(6) Press the Enter key to activate the selected parameter. (Press the center of the setting dial.)

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

(8) Reads 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 change. (Press the center of the setting dial.)

B Adjustment range and display of parameters
H I: An attempt has been made to assign a value that is higher than the programmable range. (Note that the setting of
the currently selected parameter may exceed the upper limit as a result of changing other parameters.)
L 0. An attempt has been made to assign a value that is lower than the programmable range. (Note that the setting of
the currently selected parameter may fall below the lower limit as a result of changing other parameters.)

If the above alarm is flashing on and off, values that exceed H ! or are equal or lower than {. I cannot be set.

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. To use these
functions, a parameter needs to be selected or set in advance.

[ Changed parameters history search (History function) ]

This function automatically searches for the last five parameters whose settings have been changed. To use this
function, select the A L 5 parameter. (Any changes are displayed regardless of whether or not they are the same as

standard defaults.)
= Refer to section 5.1 for details.

[ 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 A L/ F
= Refer to section 5.2 for details.
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[ Reset parameters to default settings [£ 5 7] ]

Use the £ 4 F parameter to reset all parameters back to their default settings. To use this function, set parameter

EHFP=3.
= Refer to section 4.3.2 for details.

[ Call saved customer settings ]

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 £ 4 F=7 or §.

= 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 standard
default setting. To use this function, select the [ ~ {{ parameter.

= Refer to section 4.3.1 for details.

4.3.1 Searching for and resetting changed parameters

[Lr ]

« Function
Automatically searches for only those parameters that are programmed with values different from the standard
default setting and displays them in the & ~ f. Parameter setting can also be changed within this group.

: Automatic edit function

f—_————

Note 1: If you reset a parameter to its factory default, the parameter will no longer appear in £ - L/

Note 2: It may take several seconds to display changed parameters because all data stored in the user parameter
group &~ L is checked against the factory 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~ to 3 are not displayed.
= Refer to section 4.3.2 for details.
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M How to search and reprogram parameters

Panel operation LED display Operation
Displays the operation frequency (operation stopped).
8.6 (When standard monitor display selection is setas F 7 (=0}
[operation frequency])
w RUH Displays the first basic parameter "History function (4 L/ H)."
@ orl Turn the setting dial, and select £~ 1.
" Press the center of the setting dial to enter the user parameter setting
= "' change search mode.
Searches for and displays parameters different to the default settings.
{@ arc Parameters are changed by either pressing the center of the setting
=\ or e dial or turning it to the right. (Turning the setting dial to the left
searches for parameter in the reverse direction.)
8.0 Press the center of the setting dial to display set values.
5.0 Turn the setting dial, and change set values.

Press the center of the setting dial to set values. The parameter name
and set value light alternately and are written.

Use the same steps as those above and turn the setting dial to

"o C
(',", ! ) display parameters to search for or whose settings must be changed,
R >
. and check or change the parameter settings.
Orl When [ ~ I{ appears again, the search is ended.

Parameter display

{
Lrl
y
Fr-F
y
a0

A search can be canceled by pressing the MODE key. Press the key
once while the search is underway to return to the display of
parameter setting mode. Pressing it while searching returns to the
5~ L display.

After that you can press the MODE key to return to the status monitor
mode or the standard monitor mode (display of operation frequency).
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4.3.2 Return to default settings
: Default setting

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

Parameter setting]
Title Function Adjustment range Default setting

50Hz default setting

60Hz default setting

Default setting 1 (Initialization)
Trip record clear

Cumulative operation time clear
Initialization of type information 0
Save user setting parameters
Load user setting parameters
Cumulative fan operation time
record clears

10 to 11: -

12: Number of starting clear

% This function will be displayed as 0 during reading on the right. This previous setting is displayed on the left.
Example: [T [T

LHF Default setting

COENOIORWNEQ

% £ 4P cannot be set during the inverter operating. Always stop the inverter first and then program.

Programmed value

50 Hz default setting (£ 4 F= !

Setting £ 4 F to ! sets the following parameters for base frequency 50 Hz use.
(The setting values of other parameters are not changed.)

* Max. frequency (F H) : 50Hz « Upper limit frequency (/1) : 50Hz

 Base frequency 1 (w L) : 50Hz « Base frequency 2 (F { 70) : 50Hz

VI input point 2 frequency (F 2 ) : 50Hz « Motor rated RPM (F 4 { 7) : 1410 mint
60 Hz default setting (£ 5 P=2)

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

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

» Max. frequency (F H) : 60Hz o Upper limit frequency (/L) : 60Hz

* Base frequency 1 (w1 ) : 60Hz e Base frequency 2 (F ¢ 71) : 60Hz

e VI input point 2 frequency (F 20 4)  : 60Hz « Motor rated RPM (F 4 { 7) : 1710 mint
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| Default setting 1 (£ 5 F = 3J)

Setting £ 5 7 to 3 will return parameters to the standard values that were programmed at the factory.
¥¢ When 7 is set, 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.

’ AY
Be aware that the following parameters do not return to the standard factory settings even if £ 5 7=3 is set

for maintainability.

1 1
1 1
1 1
| * FII5L: Meter selection e FL A !:Analog output signal selection '
[ : Meter adjustment gain e F 55 ! :Inclination characteristic of analog output 1
: oF !5 : Analog/logic input selection (VI terminal) ¢ F 5 52 : Analog output bias :
: o~ {27 : Sink/source switching o F 55 3 : Factory specific coefficient 6D :
1 o~ 4 70 1 Vlinput bias o FHEL : Free notes 1
| *F 47 {:Vinputgain '
I\ oF 555 : Logic output/pulse train output selection (OUT-NO) /I
S o o o e .

Trip record clear (£ 4 = 4) |

Setting £ 4 F to 4 initializes the past four sets of recorded error history data.
Y¢ The parameter does not change.

Cumulative operation time clear (- 47 = 5) |

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

Initialization of type information (£ 4 F = &) |

Setting £ 5 F to & clears the trips when an £ £ 4 P format error occurs. But if the £ £ 4 F displayed, call us.

Save user setting parameters (£ 57 = 7 |

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

Load user setting parameters (£ 5 F = &) |

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

¥¢ By setting & 5 to 7 or &, you can use parameters as your own default parameters.

Cumulative fan operation time record clear (£ 5~ = 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 (£ 57 = )

Setting £ 4 F to {2 resets the number of starting to the initial value (zero).
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4.4 EASY key function

: Registered parameters display selection
[F 75 !-[F 7 74]: Easy setting mode parameter 1 to 24

It is possible to switch between standard mode and easy setting mode using the EASY key.
Up to 24 arbitrary parameters can be registered to easy setting mode.

’
1« Function
1
1
1

Parameter setting]

Title Function Adjustment range Default setting

Registered parameters 0: Standard setting mode at power on
9 p 1: Easy setting mode at power on 0

FLEL I .
- display selection 2: Easy setting mode only

It is possible to switch between standard mode and easy setting mode using the EASY key.
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 24 types).

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

[How to read out parameters]

To enter the setting monitor mode, switch to the setting monitor mode using the EASY key, and then press the
MODE key.

Turn the setting dial to read the parameter.

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

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

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

[PSEL |2

* Always in easy setting mode.
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[How to select parameters]
In easy setting mode, only parameters registered to parameters 1 to 24 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
Fi5¢ Easy setting mode parameter 1 £-555 3 (hod)
Fa52 Easy setting mode parameter 2 0-995 Y (Fnod)
Fi153 Easy setting mode parameter 3 £-955 g (RLD
Fa54 Easy setting mode parameter 4 £-555 0 dED
FI55 Easy setting mode parameter 5 0-995 00 (EHA)
Fi5k Easy setting mode parameter 6 £-555 & (FI)
Fa57 Easy setting mode parameter 7
FI58 Easy setting mode parameter 8
Fi55 Easy setting mode parameter 9
FIELD Easy setting mode parameter 10
FIE Easy setting mode parameter 11
FI1E2 Easy setting mode parameter 12
FI1E3 Easy setting mode parameter 13
FIE4 Easy setting mode parameter 14
FIE85 Easy setting mode parameter 15 n.ggg (No?usr:cgtion)
FIEE Easy setting mode parameter 16
57 Easy setting mode parameter 17
FI58 Easy setting mode parameter 18
FI1E5 Easy setting mode parameter 19
FI170 Easy setting mode parameter 20
Fa1Td Easy setting mode parameter 21
Fi1az Easy setting mode parameter 22
Fi1a3 Easy setting mode parameter 23
F 14 Easy setting mode parameter 24 0-995 50 (PSEL)

Note: If any number other than communication numbers is specified, it is regarded as 55 5 (no function
assigned).
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5. Main parameters—

Before you operate the inverter, the parameters that you must first program are the basic parameters.
Refer to section 11 tables of basic parameters.

5.1 Searching for changes using the history function

: History function

History function (7 L/ H):

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

Notes on operation

 If no history information is stored, this parameter is skipped and the next parameter “5 Lf F " is
displayed.

. HE AR d and £~ d are added respectively to the first and last parameters in a history of changes.

B How to use the history function

Operation panel . .
action LED display Operation
Displays the operation frequency (operation stopped).
0.0 (When standard monitor display selection £ 7 {[/={} [Operation

frequency])

AUH The first basic parameter “f Lf H” (history function) is displayed.

8.0 Press the center of the setting dial to display the set value.

@ RACE The parameter that was set or changed last is displayed.
=
E’ :

(@ 5.0 Turn the setting dial to change the set value.
Press the center of the setting dial to save the changed value. The
SOsRCT parameter name and the programmed value will flash on and off
- alternately.
{ \f . Turn the dial as described above to search for and display changed
parameters to check and change the settings.

(@ HERD H E R d: First historic record

(End) £ d: Last historic record

E-1
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Parameter
display Press the MODE key to return to the parameter setting mode
J CAUHY
1z N
H‘iH After that you can press the MODE key to return to the status
Er-F monitor mode or the standard monitor mode (display of operation
"¢ frequency).
o
Li.ny

Note: The following parameters are not displayed in this A Lf 5, even if they are the most recent changes.
F L (Operation frequency of operation panel), & L/ F (Guidance function), A/ { (Automatic
acceleration/deceleration), A Lf & (Torque boost setting macro function), £ 4 # (Default setting),

F 7100 (Prohibition of change of parameter settings)

5.2  Setting a parameter using the guidance function

: Guidance function

! Guidance function (RUF):

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 L F) provides four purpose-specific guidance.

0

Cennnnnannnnnnnns®

0
..
Y EE R EEEEEEEEE AN EEE AN EE R EEEEEENEEEEEEEEEEEEEEEEEEEEEEEEEEESEEEEEEEEEEEssEEEsssssssssssssssnmens®

Parameter setting]

Title Function Adjustment range Default setting
0:-
1:- Note 1
. . 2: Preset speed guidance
AUF Guidance function 3: Analog signal operation guidance 0
4: Motor 1/2 switching operation guidance
5: Motor constant setting guidance

Note: 1 is for manufacturer's settings. Do not change the settings.
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M How to use the guidance function
Here are the steps to follow to set parameters, using the guidance function. (When the basic setting guidance
(RUF)issettol)

Operation panel . .
. LED display Operation
action
Displays the operation frequency (operation stopped).
o.n (When standard monitor display selection F 7 { =1 is set to O [operation
frequency]).
AUH The first basic parameter "History (5 L/ H)" is displayed.
aurE Turn the setting dial to select the guidance function (5 L/ F).
o Press the center of the setting dial to display .
S Turn the setting dial to change to the purpose-specific guidance
£ setting value " 2"
PR, Press the center of the setting dial to display the purpose-specific
Lhdd guidance parameter group (refer to table below).
After moving to the purpose-specific guidance parameter group, use
%k 3k 3k k o
the setting dial to change the parameters.
£ i d is dialyzed on completion of the setting of the guidance parameter
End
group.
Display of parameter
l
RUF . .
| Press the MODE key to exit the guidance parameter group.
By pressing the MODE key, you can return to the default monitoring mode
Fr-F (display of operation frequency).
!
o
e

W NN NN N R N R A AR AN RN EE R NNENAANNREANNNREENENREEEENEEEEEE,
D

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

= from the step of AL/ H display.
:‘ HE R d or £~ d is affixed respectively to the first or last parameter in each guidance wizard parameter group.

ITTTTTTITSY

Cannmnman EEEEEEEsEEEEEEEEEEEEEsEEEEEEEEEEEEEEEEEEE
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guidance
=5

Motor constant setting
RUF

guidance

Motor 2 switching operation
RUF=4

T wns £3 ™~ MLy T
R L LY e el e YT
TSt TSt @I Tl T T T Tt T
T R T P P P T T T T

guidance
=3

Analog input operation
RUF

oo ey B W T g
Latu e Y ] Leon oo e i e
o xSV SN SV R ) K N N X
LS R iy X It JPRTY N W X X X

Preset-speed setting
guidance
RUF=C

oo D e Ny P Ky ] L L Lo R WLy e g
Latu L e LY K] oo B W e K} K g i L Ry Ry o oy Ry
Leoni e L= =P B O A R T T T R R L VY
SO iy« U U VR TR VR TR R I G TG I GO GO IV TR UG U UG U U U

Table of parameters that can be changed using the guidance function
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5.3  Setting acceleration/deceleration time

: Acceleration time 1

: Deceleration time 1

. Automatic acceleration/deceleration

e Function

1) For acceleration time 1 A £ programs the time that it takes for the inverter output frequency to go

from OHz to maximum frequency £ H.

2) For deceleration time 1 o £ £ programs the time that it takes for the inverter output frequency to go

from maximum frequency F H to OHz.

5.3.1 Automatic acceleration/deceleration

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

* Adjusts the acceleration/deceleration time automatically within the range of 1/8 to 8 times as long as the
time set with the AL [ or 4 £ [, depending on the current rating of the inverter.

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

Output . Output .
frequency (Hz) A | When load is small frequency (Hz) A When load is large
* Pl A »a A
» . »
0 > 0 >
< »| Time < » »| Time
N I ] g - P [sec]
Acceleration Deceleration Acceleration Deceleration
time time time time
éshorten acceleration/deceleration nme% ELengthen acceleration/deceleration time%
Set F{ ! (automatic acceleration/deceleration) to { or 2.
Parameter setting]
Title Function Adjustment range Default setting
0: Disabled (manual setting)
u 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. The acceleration/deceleration time changes constantly with load
fluctuations. For inverters that require a fixed acceleration/deceleration time, use the manual settings

(ACD,JED).
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Y¢ Setting acceleration/deceleration time (5 £ £, £ L) in conformance with mean load allows optimum
setting that conforms to further changes in load.

¥ Use this parameter after actually connecting the motor.

Y 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.

e Do notuse AL { = { when using a brake module (optional).

Methods of setting automatic acceleration/deceleration]

Operation panel LED display Operation
action
Displays the operation frequency.
0.0 (When standard monitor display selection & 7 {{} is setto
[Operation frequency])
AUH The first basic parameter “H L{ H” (history function) is displayed.
@ AU Turn the setting dial to the right to change the parameter to A /.
n Parameter values can be read by pressing the center of the setting
> - dial.
@ H Turn the setting dial to the right to change the parameter to or .
-7 Press the center of the setting dial to save the changed parameter.
- e A1 ! and the parameter are displayed alternately.

¥ Assigning the forced detection command (function number 122, 123) to any logic input terminal, it can be
changed automatic detection on a mandatory.

5.3.2 Manually setting acceleration/deceleration time

Set acceleration time from 0.0 (Hz) operation frequency to maximum frequency F 5 and deceleration time as
the time when operation frequency goes from maximum frequency F H to 0.0 (Hz).

Output frequency (Hz)
[ H] )\
AU =0 (Manual)
N,
o >
<> <—>| Time [sec]
AT
Parameter setting]
Title Function Adjustment range Default setting
CL | Acceleration time 1 0.0-3000 s 10.0
dEL Deceleration time 1 0.0-3000 s 10.0

Note: When the acceleration/deceleration time is set to 0.0 seconds, the inverter accelerates and decelerates
0.05 seconds.
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Y If the programmed value is shorter than the optimum acceleration/deceleration time determined by load
conditions, overcurrent stall or overvoltage stall function may make the acceleration/deceleration time
longer than the programmed time. If an even shorter acceleration/deceleration time is programmed, there
may be an overcurrent trip or overvoltage trip for inverter protection. (Refer to section 12.1 for details)

5.4 Increasing starting torque

[F L 2] 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
setting of special V/F control selection such as vector control.

Parameter setting]

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

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

Ex.

Caution:
When the torque boost setting macro function A L{ & is set, look at the motor's name plate and set the
following parameters.
wl : Base frequency 1 (rated frequency)
wi u :Base frequency voltage 1 (rated voltage)
F 405 : Motor rated capacity
F Y {5 :Motor rated current
F4 {7 :Motor rated speed
Set the other motor constants as necessary.

1) Increasing torque automatically according to the load

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

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.
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2

3

~

=

Note 1: The same characteristic can be obtained by setting the V/F control mode selection parameter 7 & to

£ (automatic torque boost control) and the auto-tuning parameter £ 4 i [ to & (auto-tuning).

= Refer to section 6.16

Note 2: Setting AL/ to { automatically programs P £ to 2.

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

operations)

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

Setting torque boost setting macro function control & 1 & 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 1: The same characteristic can be obtained by setting the V/F control mode selection parameter
F £ to 3 (vector control) and the auto-tuning parameter £ 4 {1 [ to & (auto-tuning).

= Refer to section 6.16

Note 2: Setting AL/ & to £ automatically programs F £ to 3.

Energy-saving operation

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

When torque boost setting macro function control /& L{ & is set to 3 (energy saving + auto-tuning), the
inverter always passes a current appropriate to the load for energy saving.

Note 1: 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 {7 {7 to £ (auto-tuning).
Note 2: When AL/ issetto 3, P £ is automatically set to .

Example of parameter setting]

Operation panel

action LED display Operation
Displays the operation frequency. (Perform during operation stopped.)
o.0 (When standard monitor display selection £ 7 {[J is setto &

[Operation frequency])

The first basic parameter “A L/ H” (history function) is displayed.

Turn the setting dial to the right to change the parameter to 5 L/
(torque boost setting macro function).

D
o3
o3

Parameter values can be read by pressing the center of the setting
dial.

9
e

Turn the setting dial to the right to change the parameter to 3
(energy saving + auto-tuning). (Right side is the setting value, left
side is the history of the previous setting.)

RS

o0
[na]

Press the center of the setting dial to save the changed parameter.
AU 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 5.11-7).
1) If the desired torque cannot be obtained = Refer to section 6.16 selection 2
2) If auto-tuning error "£ £ = {" appears = Refer to section 6.16 selection 3

W A/ (Torque boost setting macro function) and # £ (V/F control mode
selection)
Automatic torque boost is the parameter for setting V/F control mode selection (F &) and auto-tuning
(F 40 0) together. That is why all parameters related to change automatically when & L 2 is changed.

Automatically programmed parameters
AUz PE Fqoo
£ | Displays /i after resetting - | Check the programmed value of #£. | - !
. ! Auto-tuning
+ . !
H ':S:grﬂja;:ﬁ torque boost 2 | Automatic torque boost ' 1 executed
9 1 (after execution: 0)
T -
1 Auto-tuning
2 | Vector control + auto-tuning 3 | Vector control 2 | executed
| (after execution: 0)
! Auto-tuning
3 | Energy saving + auto-tuning 4 | Energy saving 2 ! executed
1 (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 VIF constant control is programmed after changing A 1/ &,

Set V/F control mode selection A £ = [I (V/F constant).
= Refer to section 5.11
Note 1: To further increase torque, increase the torque boost amount 1. & .

How to set the torque boost amount 1. & = Refer to section 5.12
Note 2: V/F control selection 7 - = { (variable torque) is an effective setting for load such as fans and
pumps. = Refer to section 5.11
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5.5

Selection of operation mode

[£ 75 4] Command mode selection

. Frequency setting mode selection

e Function
These parameters are used to specify which input device (operation panel, terminal board, or RS485
communication) takes priority in entering an operation stop command or frequency setting command
(terminal block VI, setting dial 1 (storing by pressing center of setting dial), RS485 communication, or
UP/DOWN from external logic).

<Command mode selection>
Parameter setting]

Title Function Adjustment range Default setting
0: Terminal board
[0 d | Command mode selection 1: Panel keypad (including extension panel) 1
2: RS485 communications

Progral

mea vaiue
. Terminal board " ;
s ON and OFF of an external signal run and stop operation.
‘. Panel keypad Press the
'+ | operation

Operation can also be done from the extension panel.

RS485 Run/stop operations from an external device
communication P op .

* There are two types of function: the function that conforms to commands selected by { /7 o, and the function
that conforms only to commands from the terminal board. (function number 108, 109) See the table of input
terminal function selection in section 10.5.

* When priority is given to commands from a linked computer or terminal board, they have priority over the
setting of £ 75 .

and P| keys on the panel keypad to run and stop.

"y

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

0: Terminal board VI
1: Setting dial 1 (press in center to save)
2: Setting dial 2 (saved even if power is off)

. ) )
FI0d |Frequency setting mode selection 3 RS485 communication

4: -
5: UP/DOWN from external logic input
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[Programmed value

A frequency command is set by means of external signals (VI terminal: 0 - 5/

o Terminal board VI
0 - 10 Vdc, or 0 (4) - 20 mAdc).
(. Frequencies are set by rotating the setting dial on the inverter. Press the center
1.
of the setting dial to save the frequency setting value.
Frequencies are set by rotating the setting dial on the inverter. Like the position
a:-' . of notches in a volume knob, the frequency setting value at the position of the
notch is saved.
3. Frequencies are set by commands from an external control unit.
- (Refer to section 6.21)
q . Frequencies are set by up/down commands from a terminal.

(Refer to section 6.6.3)

Y No matter what value the command mode selection £ /717 4 and the frequency setting mode selection
F 1 d are set to the control input terminal functions described below are always in operative state.
« Reset terminal (valid only for tripping if set for programmable input terminal function)
e Standby terminal (when programmed by programmable input terminal functions).
e External input tripping stop terminal command (when so set using the programmable input terminal
function)
e Coast stop command terminal (if set for programmable input terminal function)
Y To make changes in the command mode selection £ /7 [} o and the frequency setting mode selection 1
F 10 d, first stop the inverter temporarily.
(Can be changed while in operation when F 7 35 is setto [J.)
Y Priority commands from communications or terminal blocks are given priority over £ /7 .

B Preset-speed operation
L0 d: Setto I (Terminal board).
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
Enabled during communication
Local (Settingof 104, FROd)

48 Forced local from communication Communication

Frequency setting mode terminal

106 board VI

Terminal board (V1) enabled setting of F /717

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

communications

Setting dial 2
(Up/down key) .
— i

Command r _____________ _i
mode selection | ith . |
rno Terminal block RS485 communication | | With extension panel | |
active (CMTB) priority clear ! (option) RKP007Z |
Input terminal (SCLC) |
function Input terminal function . |
i :108/109 48149 | oo
Terminal block . Key |
| / REM (valid when
Panel |— | T F132=0) :
|
RS-485 | Internal I
communications RS-485 | operation |
communications | command
Terminal | I
block I . |
Frequency I I Panel | |
setting mode | (RUN/STPP key) !
selection I . I
Fhid | ! I |
Terminal block | I I |
active (FMTB) | |
Terminal block VI— Input terminal | i | I
function I I
Setting dial 1] - 106/107 I I | |
| I
Setting dial 2 |J‘ | I |
: |
RS-485 I |
communications | Internal
frequency |
External logic —| . | command
Up/down Terminal VI | |
— RS-485 |
|
|
|
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5.6  Meter setting and adjustment

: Meter selection
[ FIT ] Meter adjustment gain

Refer to section 3.3 for details.

~|
(0

5.7 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 4 (command mode) is setto { (operation panel).

Parameter setting]

Title Function Adjustment range Default setting
0: Forward run
1: Reverse run
Forward/reverse run selection 2: Forward run (F/R switching on

Fr (Panel keypad) extension panel)
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 £ r - .
Pressing the FWD/REV key again changes the direction of rotation from reverse to forward after
displaying the message ~ - - F.

% Using extension panel RKP002Z (option) : When F ~ 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 F - - .

Pressing the UP key while pressing the ENT key again changes the direction of rotation from reverse to
forward after displaying the message - - 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 - r:Reverse run

% When the F and R terminals are used for switching between forward and reverse rotation from the
terminal board, the F - forward/reverse run selection parameter is rendered invalid.
Short across the F-CC terminals: forward rotation
Short across the R-CC terminals: reverse rotation.
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% The inverter was factory-configured by default so that shorting terminals F-CC and terminals R-CC
simultaneously would cause the motor to slow down to a stop.
Using the parameter F {5, however, you can select between forward run and reverse run.

5.8 Maximum frequency
[ FAH_| Maximum frequency

e 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

(HAN When [EH]-80Hz {* This function determines the value}
80Hz i inline with the ratings of the motor }
i and load. i
50Hz When [FH]=50Hz i+ Maximum frequency cannot be
i adjusted during operation.To
*..adivst, first.stop. the.inverter......
A
>
0 100%  Frequency setting signal (%)

* If F H isincreased, adjust the upper limit frequency L/{ as necessary.
% If FH or ! ischanged and P 2 trip occur at the frequency that is higher than . L, the following remedies
are effective.
o Increase the deceleration time o/ £ L.
« If overvoltage limit operation £ 315 is set to 0,2 or 3, decrease the over voltage stall protection level
FEZE. (ex. F&E2E= (36— {30)
Parameter setting]
Title Function Adjustment range Default setting

FH Maximum frequency 30.0-400.0 (Hz) 50.0
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5.9 Upper limit and lower limit frequencies

[ &L | Upper limit frequency
[ £ L | Lower limit frequency

e 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.

Upper limit
Command frequency (Hz)

Command frequency (Hz)
EAA 2\
- 7
i Z
|
-
} 7z H .
0 o 100% {00%
Frequency setting signal Frequency setting signal
* Frequencies that go * Command frequency
higher than &/ will not cannot be set lower than
be output. Li.
Parameter setting]
Title Function Adjustment range Default setting
Ut Upper limit frequency 0.5- FH (Hz2) 50.0
L Lower limit frequency 0.0- /L (Hz2) 0.0

Note: Do not set a value 10 times larger than . (base frequency 1) and 7 { 7 (base frequency 2) for fa
large number is set, the output frequency can only be output at 10 times of minimum value o { and F ! 70.
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5.10 Base frequency

Base frequency 1
[u L u | Base frequency voltage 1

i 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

A

Output voltage [V]

Ny,

o

Ll
Output frequency (Hz)

% If FH or 1 ischanged and [ F 2 trip occur at the frequency that is higher than . £ , the following remedies
are effective.

o Increase the deceleration time o/ £ [ .

« If overvoltage limit operation ~ 31 5 is set to 0,2 or 3, decrease the over voltage stall protection level

FECE. (ex FEZL =136~ 130)
[Parameter setting]
Title Function Adjustment range Default setting
i Base frequency 1 20.0-400.0 (Hz) 50.0
ul Base frequency voltagel 50-660 (V) 400
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5.11 Selecting control mode

: V/F control mode selection

" . Function
The V/F controls shown below can be selected.
O V/F constant
O Variable torque
O Automatic torque boost control *1
O Vector control *1
O Energy saving *1
O VIF 5-point setting
(*1) Parameter setting macro torque boost: 5 1/ 2 parameter can automatically set this parameter and
auto-tuning at a time. (Refer to section 5.4)

[Parameter setting]
Title Function Adjustment range Default setting

0: V/F constant

1: Variable torque

2: Automatic torque boost control

Pt V/F control mode selection 3: Vector control 0

4: Energy-saving

5t06: -

7: VIF 5-point setting

Note: F £ (V/F 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.

Steps in setting are as follows
(In this example, the V/F control mode selection parameter 7 £ is set to 3 (Vector control).
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Setting V/F control mode selection to 3 (sensorless vector control)]
Operation panel . .
action LED display Operation
Displays the operation frequency. (Perform during operation stopped.)
a0 (When standard monitor display selection £ 7 {[J is setto &
[Operation frequency])
RUH The first basic parameter “H { H” (history function) is displayed.
Pr Rotate the setting dial to the right, and change the parameter to /' £
(control selection).
n Parameter values can be read by pressing the center of the setting
- dial (the default setting is £:V/F constant).
3 Rotate the setting dial to the right, and change the parameter to 3
(vector control).
3 oL Press the center of the setting dial to save the changed parameter.
=4 .
e & and parameter set value “ 3" are displayed alternately.

] Caution:

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

ul : Base frequency 1 (rated frequency)
iy : Base frequency voltage 1 (rated voltage)
FYOs : Motor rated capacity

FH U5 : Motor rated current

FyT : Motor rated speed

Set the other motor constants as necessary

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 ‘\

7
o L

Output voltage (%)

El

Ny,

Base frequency [w £ 7~ Output frequency (Hz)

* To increase the torque further, increase the setting value of the manual torque boost v 5 .

= Refer to section 5.12 for details.
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2) Setting for fans and pumps
| Setting of V/F control mode selection P & to { (variable torque) |

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

Base frequency voltage )\

N g
T

g

S

>

5

=

5

o
J

0

Ny,
Base frequency Output frequency (Hz)

3) Increasing starting torque

Setting of V/F control mode selection 7 £ 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.

Base frequency voltage‘

y
|

[Automatically
adjusts the
amountof torque
boost.

° N Output voltage(%;

A
7
Base frequency Output frequency (Hz)

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

4

=

If the motor you are using is a 4P Toshiba standard motor and if it has the same capacity as the inverter,
there is basically no need to set the motor constant. In any other case, set the following parameters
according to the motor's name plate.

L (Base frequency 1), u L v (Base frequency voltage 1), F 4 5 (Motor rated capacity), - 4 {5 (Motor
rated current), 5 % { 7 (Motor rated speed)

There are three procedures for setting the other motor constants.

1) Auto torque boost and a motor constant (auto-tuning) can be set at once.

To do so, set the basic parameter AL/ 2 to {. = Refer to section 5.4.1) for details.
2) The motor constant can be automatically set (auto-tuning).

Set the extended parameter 5 477 to 2. = Refer to section 6.16 selection 2 for details.
3) Each motor constant can be set individually. = Refer to section 6.16 selection 3 for details.

Vector control - increasing starting torque and achieving high-precision operation.
Setting of V/F control mode selection 7 & to 3 (Vector control)

Using sensor-less 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.

Motor constant must be set

If the motor you are using is a 4P Toshiba standard motor and if it has the same capacity as the inverter,
there is basically no need to set the motor constant. In any other case, set the following parameters
according to the motor's name plate.

w L (Base frequency 1), u i v (Base frequency voltage 1), £ 4 {J 5 (Motor rated capacity), ¥ 5 {5 (Motor
rated current), & 4 { 7 (Motor rated speed)

There are three procedures for setting the other motor constants.

1) The sensorless vector control and motor constants (auto-tuning) can be set at a time.

Set the basic parameter AL/ to 2. = Refer to section 5.4.2) for details.
2) The motor constant can be automatically set (auto-tuning).

Set the extended parameter £ 4 [} to 2. = Refer to section 6.16 selection 2 for details.
3) Each motor constant can be set individually. = Refer to section 6.16 selection 3 for details.

E-20



TOSHIBA E6582233

5) Energy-saving
Setting of V/F control mode selection F £ 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.

% Motor constant must be set
If the motor you are using is a 4P Toshiba standard motor and if it has the same capacity as the inverter,
there is no need to set the motor constant. In any other case, set the following parameters according to the
motor’s name plate.
w L (Base frequency 1), u i v (Base frequency voltage 1), F 4 {J 5 (Motor rated capacity), ¥ 5 {5 (Motor
rated current), & 4 { 7 (Motor rated speed)
There are three procedures for setting the other motor constants.
1) Automatic energy-saving operation and a motor constant can be set at once.

Set the basic parameter A1/ to 3 = Refer to section 5.4.3) for details.
2) The motor constant can be automancally set (auto-tuning).
Set the extended parameter £ 4 [} to 2. = Refer to section 6.16 selection 2 for details.
3) Each motor constant can be set individually. = Refer to section 6.16 selection 3 for details. .

6

~

Setting of V/f characteristic arbitrarily
| Setting of V/f control mode selection 7 & 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~FH Hz 0.0
F 51 VI/f 5-point setting VF1 voltage ao0~100% * a0
F 82 V/f 5-point setting VF2 frequency O.0~FH Hz 0.0
Fi53 V/f 5-point setting VF2 voltage OO0~-100% * 0.0
F 84 V/f 5-point setting VF3 frequency GO0~FHH o0
F 95 V/f 5-point setting VF3 voltage 0.0~ .’5’5’ % * 0.0
F 55 VI/f 5-point setting VF4 frequency O.0~F H Hz a0
Fi87 V/f 5-point setting VF4 voltage OO0~-100% * 0.0
F 58 VI/f 5-point setting VF5 frequency O0~FH Hz a0
F i85 V/f 5-point setting VF5 voltage QO0~100% * o0

* 100% adjustment value (400V class: 400V)
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Base frequency V/f 5-point settin
voltage 1 | wi u A P ’

VF5
EE
[
E VF4,
E VF3
£
e VF2
[VI[%] 4 H
> Output [Hz]
utput frequency [Hz
® FigaFiEa FigH Fig96 Figa [l
Base frequency 1
Note 1: Restrict the value of torque to boost (&) to 3% or so. Boosting the torque too much may impair the

Note 2:

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

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

1Hz wl Frequency

7) Cautions for vector control

1

2

3
4

5
6

When performing vector control, look at the motor's name plate and set the following parameters.

w L (Base frequency 1), i v (Base frequency voltage 1), F 4} 5 (Motor rated capacity), 7 4 {5
(Motor rated current), £ 4 { 7 (Motor rated speed)

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 (F £ =3).

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 0.2kW.

Use a motor that has 2-8 P.

Always operate the motor in single operation (one inverter to one motor). 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 £ =17).
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7) 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.
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.

5.12 Manual torque boost - increasing torque boost at low
speeds

[ & ] Torque boost 1

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

parameter.

Base frequency voltage

Output voltage
[VII(%)

]
<«

Ny,
»
Base frequency Output frequency (Hz)

Parameter setting]
Title Function Adjustment range Default setting

According to model
(Refer to section 10.4)

wh Torque boost value 1 0.0 - 30.0 (%)

% Valid when P is setto J (V/F constant) or { (square reduction)
Note 1: The optimum value is programmed for each inverter capacity. Be careful not to increase the torque boost
rate too much because it could cause an overcurrent trip at startup.
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5.13 Setting the electronic thermal

: Motor electronic-thermal protection level 1

: Electronic thermal protection characteristic selection

Refer to section 3.4 for details

5.14 Preset-speed operation (speeds in 15 steps)

-[5~ 7] Preset-speed frequency 1-7

Refer to section 3.5 for details.

5.15 Standard default setting

[£ 5 F ] Default setting

Refer to section 4.3.2 for details.

5.16 Registered parameters display selection

[FSE L | Registered parameters display selection

Refer to section 4.4 for details.
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6. Other parameters

Extended parameters are provided for sophisticated operation, fine adjustment and other special purposes. Modify
parameter settings as required. Refer to section 10 tables of extended parameters.

6.1 Input/output parameters

6.1.1  Low-speed signal

[F_ IO T Low-speed signal output frequency

¢ Function
When the output frequency exceeds the setting of £ { £ J an ON signal will be generated. This signal
can be used as an electromagnetic brake excitation/release signal.
This signal can also be used as an operation signal when £ {7 [ is set to 0.0Hz, because an ON
signal is put out if the output frequency exceeds 0.0Hz.
X Output from the open collector output terminal OUT. (Default)

Output from relay output FLA-FLB-FLC is possible depending on 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 o]
0 >
Time [s]

ON
OFF

Low-speed detection signal
OUT-NO terminals

. ON
E’\verslon of low-speed OFF

detection signal
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An example of the connection of the open collector

OUT terminal (sink logic)

+24V

An example of the connection of the relay
output terminals

e Output terminal setting

the polarity of the signal
Parameter setting]

Default outputs low-speed signal (ON signal) to OUT terminal. This setting must be changed to invert

Title Function Adjustment range Default setting
4: LOW (Low-
F {30 | Output terminal selection 1A (OUT) 0'25,5 speed detection
(Refer to section 10.6) signal)

Setting value 5 is reverse signal.
Set £ {32 to output to FLA-FLC-FLB terminals.

6.1.2  Output of designated frequency reach signal

Speed reach detection band

N =
F ot

¢ Function

When the output frequency becomes equal to the setting by designated frequency +F {2, an ON
or OFF signal is generated.

[Parameter setting]

BParameter setting of designated frequency and detection band

Title

Function

Adjustment range

Default setting

Fig Speed reach detection band

0.0

-FH (Hz)

25

WParameter setting of output terminal selection

Title Function

Adjustment range

Setting

Output terminal
F 130 | selection 1A
(OUT)

0-255

(Refer to section 10.6)

6: RCH (Output frequency attainment signal
(acceleration/deceleration completed))

Setting value 7 is reverse signal.
Note: Set F {3 to output to FLA-FLC-FLB terminals.
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Output frequency [Hz]

A
Designated frequency | +

Setting frequency

-
0 A
7 Time [s]
[Oulpul frequency attainment signaﬂ
: OUT-NO terminals

ON
E— —— OFF

Inversion of output frequency ON
attainment signal OFF

6.1.3  Output of set frequency speed reach signal

[F_{T 1] Speed reach setting frequency
[F_{L 2] Speed reach detection band

¢ Function
When the output frequency becomes equal to the frequency set by = {f} {+F ([l 2, an ON or OFF
signal is generated.

[Parameter setting]
WParameter setting of frequency and detection band

Title Function Adjustment range Default setting
F {0 | | Speed reach setting frequency 0.0 - F H (Hz) 0.0
F {02 | Speed reach detection band 0.0 - FH (Hz) 25
WParameter setting of output terminal selection
Title Function Adjustment range Setting
Fian Output terminal 0-255 8: RCHF (Set frequency attainment
" 'Y | selection 1A (OUT) (Refer to section 10.6) signal)

Setting value 9 is reverse signal.
Note: Set £ {32 to assign to FLA-FLC-FLB terminals.
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If the detection band value + the set frequency is less than the designated frequency

Output frequency [Hz]

Set frequency attainment signal
: OUT-NO terminals

Inversion of set frequency
attainment signal

6.2 Input signal selection

A
7 Time [s]

ON
OFF
ON

OFF

6.2.1  Priority selection (Both F and R are ON)

[F_{T 5 Priority selection (Both F and R are ON)

e Function

1) Reverse
2) Slowdown stop

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.

Parameter setting]

Title Function Adjustment range Default setting
Fin Priority selection (Both F and R are 0: Reverse 1
o ON) 1: Slowdown stop
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(1) [F {05 =0 (Reverse)]: If an F command and an R command are entered simultaneously,
the motor will run in the reverse direction.

Output frequency [Hz] A
Setting frequency
0 Time [s]
Setting frequency
Forward run command ON
OFF
Reverse run command ON
OFF
(2) [F {05 = ! (Stop)]: If an F command and an R command are entered simultaneously,
the motor will slow down to a stop.
Output frequency [Hz] A
Setting frequency
Forward run|
0 Timel[s]
Reverse run|

ON
R d
everse run comman OFF

ON
Forward run command OFF
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6.2.2 Changing the functions of VI terminal

: Analog/logic input selection (VI terminal)

e Function
This parameter allows you to choose between analog input and logic input for the VI terminal.

Parameter setting]

Title

Function

Adjustment range

Default setting

Figs

Analog/logic input
selection (VI terminal)

0: Voltage signal input (0 - 10V)
1:

2: Logic input

3:

Current signal input (4 - 20mA)

Voltage signal input (0 - 5V)

% Resolution is maximum 1/1000 when VI terminal is used as analog input terminal (5 ([ 5=0, {,3).
* In sink logic connection, be sure to insert a resistor between the P24 terminal and the VI terminal, when

using it as the logic input terminal. Refer to section 2.3.2 for details (page B-12).

* For information about the interface with the programmable controller, refer to section 7.2.1 (page G-3).
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6.3  Terminal function selection

6.3.1 Changing control logic switching

[F_{Z 7] Sink/source switching

e Function
Logic input terminal sink logic (minus common)/source logic (plus common) and using an external

power supply are switched.

Parameter setting]

1-99, 101-199, 201-255: invalid

Title Function Adjustment range Default setting
0: Sink(Internal power supply),
(39 . . 100: Source,
Figt Sink/source switching 200: Sink(External power supply) 0

% After setting £ {2 7 switching, the check alarms (£ - 45, £ - 5[, £ - 5 {) are displayed, reset panel,

external signal, or power.
Refer to pages B-10 and B-11 regarding sink/source logic connections.

6.3.2 Keeping an input terminal function always active (ON)

[F_{T 8] Always active function selection 1
[F_ {0 Always active function selection 2

¢ Function
This parameter specifies an input terminal function that is always to be kept active (ON).

Parameter setting]

Default setting

Title Function Adjustment range
F {08 | Always active function selection 1 0-153 (Refer to section 10.5) 0 (No function)
F ¢ !0 | Always active function selection 2 0-153 (Refer to section 10.5) 6 (ST)

F-7



TOSHIBA E6582233

) Explanation of the coast stop function Coast stop
When ST (Standby) is OFF, coast stops. Motor
The default setting for ST (Standby) is ON, change the speed { %
following settings. / S —
« F ! {0=0 (no function H ON
+ Assign operf input termilal 6: ST (Standby). Fee —I: i L— OFF
Coast stops if terminal set for ST (Standby) is set to ST-CC : 8:;1F
OFF. The monitor on the inverter at this time displays -
OFF

6.3.3  Modifying input terminal functions

[F 777} Input terminal selection 1A (F)  [F {5 {]: Input terminal selection 1B (F)
: Input terminal selection 2A (R) : Input terminal selection 2B (R)
: Input terminal selection 3A (S1) : Input terminal selection 3B (S1)
: Input terminal selection 4A (S2) : Input terminal selection 4B (S2)
E [F {05 Analog/logic input selection (VI [F_ {55 |: Input terminal selection 1C (F)

Terminal
) : Input terminal selection 2C (R)
[F T {5 Input terminal selection 5 (VI)

= Refer to section 7.2.1 for details about input terminal functions.
6.3.4  Modifying output terminal functions

[F {30]: Output terminal selection 1A (OUT)

[F {32 Output terminal selection 2 (FL)

[F {3 7] Output terminal selection 1B (OUT)

[F {35 ]: Output terminal logic selection (OUT)

= Refer to section 7.2.2 for details about output terminal functions.
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6.4 Basic parameters 2

6.4.1

Switching motor characteristics via terminal input

[F_ {70 Base frequency 2

[F_{7 7] Base frequency voltage 2
[F {72 Torque boost value 2

[F_T 73] Motor electronic-thermal protection level 2

[F_{E 5] Stall prevention level 2

¢ Function
Use the above parameters to switch the operation of two motors with a single inverter and to select
motor V/F characteristics (two types) according to the particular needs or operation mode.

Note: The F £ (VIF control mode selection) parameter is enabled only for motor1.

If motor 2 is selected, V/F control will be given constant torque characteristics.

Parameter setting]

200 : Disabled

Title Function Adjustment range Default setting

F {70 | Base frequency 2 25.0-400.0 (Hz) 50

F {71! | Base frequency voltage 2 50-660 (V) 400
Depending on model

=4 = -

F {72 | Torque boost value 2 0.0-30.0 (%) (Refer to section 10.4)

r (7 Motor electronic-thermal .

Fii3 protection level 2 10-100 (%) / (A) *1 100

F {85 | Stall prevention level 2 10-199 (%) / (A), ™1 150

*1:  The inverter's rated current is 100%. When ~ 7{ ! (current and voltage unit selection)
= { (A(amps)/V (volts)) is set, it can be set at A (amps).
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B Setting of switching terminals

To switch to motor 2, assign the following functions to a terminal not being used. It is also possible to switch
to acceleration/deceleration 2 (AD2). Refer to section 6.17.1 for details.
It is possible to set 3 functions for terminal F and R, and 2 functions for terminal S1 and S2.

24Input terminalélénction number32 Parameters changed from applicable parameters and
AD2 VE2 0CS2 default standards
OFF OFF OFF Standard default:  PE, il wlw,ub, EH-, RELD,
JdEL FS502,FED !
ON OFF OFF ACC-FSO0,dEC~FS0 1, F502-F503
OFF ON OFF Pk >VIFconstant, ul —F {10, ulu—F {71,
uboF {72, EHroF 173

OFF OFF ON FaGi-F i85

Note 1: Each of the following numbers (25, 29, 33) are reverse signals.

Note 2: Switching from "V/F constant" to £ = { to 4 cannot be done while running. Stop the motor before

changing.

Note 3:

Integral value of motor electronic thermal is cleared, after the motor switching.

However, the setting that can memorize an integral value is possible.

B Example of setting a terminal for switching : Sink logic

F (F: Forward run)

cc
S1(AD2)
S2(VF2)
R(0CS2)

Forward run command

2nd acceleration/deceleration switch
2nd V/F setting switch

2nd stall prevention operation switch
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6.5 V/f 5-point setting

"

: VIf5-point setting VF1 frequency : VIf 5-point setting VF4 frequency
: VIf 5-point setting VF1 voltage : VIf 5-point setting VF4 voltage

: VIf 5-point setting VF2 frequency !5 B | : VIf 5-point setting VF5 frequency
: VIf 5-point setting VF2 voltage : VIf 5-point setting VF5 voltage

: VIf 5-point setting VF3 frequency

: VIf 5-point setting VF3 voltage

= For details, refer to 8) of section 5.11.6).

m

Y|

"

"U

6.6 Setting frequency command

6.6.1  Switching frequency command

: Frequency setting mode selection
- : Input terminal selection 1A, 2A, 3A, 4A, 5 ﬂ
- : Input terminal selection 1B, 2B, 3B, 4B, 1C, 2C

e Function
i Frequency command can be changed according to the terminal block input.

Refer to section 5.5 for details.
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6.6.2  Setting frequency command characteristics

: Analog/logic input selection (VI terminal)
[F28 7 VI Input point 1 setting

[F2O2: VI Input point 1 frequency

[F20 3T VI Input point 2 setting

[F 20T VI Input point 2 frequency

[F 205 Analog input filter

|

e Function
Output frequency is adjusted in relation to frequency command according to external analog signals.
Analog signal is ~ {5 setto 0: 0 to 10Vdc, 1: 4 to 20mAdc, 3: 0 to 5Vdc.
F 20459 analog input filter is effective for eliminating noise from frequency setting circuit. Increase if
operation cannot be done because noise effects stability.

+  Tofine adjust the frequency command characteristics for VI input, use the parameters F 4 7J and F 4 7 {.
(Refer to section 6.6.4)

Parameter setting]
Title Function Adjustment range Default setting
0: Voltage signal input (0 - 10V)
Fi0g Analog/logic input selection 1: Current signal input (4 - 20mA) 0
i (VI terminal) 2: Logic input
3: Voltage signal input (0 - 5V)
FZ20 ! | Vlpoint 1 setting 0 - 100(%) 0
F202 | Vipoint 1 frequency 0.0 - 400.0 (Hz) 0.0
FZ203 | Vipoint 2 setting 0 - 100(%) 100
FZ2 04 | Vlpoint 2 frequency 0.0 - 400.0 (Hz) 50
F 205 | Analog input filter 4 - 1000 (ms) 64
Note 1: Do not set point 1and 2 (F 2 { and F 2 [ 3) to the same value. If they are set to the same value,
£ -~ !is displayed.

F-12



TOSHIBA E6582233

1) 0-10Vdc voltage input adjustment

Vitermina
Fegy Point settings adjust the
50(He) frequency command for the
1 voltage input
1 + Gradientand bias can be set
1 easily.
|
1
1
]
Fege : i
o(re) : i (Voltage input:0-10V) §
Fegi ;
reo F203
0 100 (%)
10V voltage signal
Frequency commnd

2) 4-20mAdc current input adjustment

VI terminal

- Point settings adjust the frequency
@mmand for the current input.

- Ranp and bias can be easily s et

+ Witha currentinput of 0 to20 mA,
st F20itol.

L Fi09-1

i (Current input: 4-20 mA)

cae
0 (H2)

Fegi Feo3
20 (%) 100 (%)
4 20mAcurrentsignal

Frequency commnd

3) 0-5 Vdc voltage input, or used to adjust external volume (P5-VI-CC)

M terminal - )
FeOY e mm e m == == - Point settings ad ust the
50 (H2) frequency command for
\ the voltage input.
! - Ramp and bias can be
: easily set.
1
1
1
1 Fnmiemm s e e,
Feoe 1 i
o(H2) T PR IS=3
Feot Feos . (Vdtage input: 0-5V)
0(% 100 (%) |
ov 3Vvoltage signal [ ————.

* Whenthe external pote nfiometer is used, itis s that the frequency setin £ 2 4 output In case of the
voltage signal 0-5Vdc, whe nouput frequency does not match theval ue set in F 204, please adjust
F203 orF4 7 ! (Refer to section 66.4 for details).
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6.6.3 Setting of frequency with the input from an external logic

U

gl i Y]
chaMH

: External logic input - UP response time

[F 25 5] External logic input - UP frequency steps

[F 25 & ] External logic input - DOWN response time

[F 2 & 7] External logic input - DOWN frequency steps

[F 2 E & Initial value of UP/DOWN frequency

[F 25 9] Change of the initial value of UP/DOWN frequency

¢ Function
These parameters are used to set an output frequency by means of a signal from an external device.
Parameter setting]

Title Function Adjustment range Default setting
FaEY tI?:]t;arnal logic input - UP response 0.0-10.0 (S) 01
F255 Stﬁs;nal logic input - UP frequency 0.0- £ H (H2) 0.1
Fa5s Er):eernal logic input - DOWN response 0.0-10.0 (S) 01
F251 External logic input - DOWN frequency 0.0-FH (H2) 0.1

steps
FZ2EE | Initial value of UP/DOWN frequency LL-UL (H 0.0
- 0: Not changed
=T Change of the initial value of . N
F285 | UPDOWN frequency 1: Setting of £ ' 5 & changed 1
when power is turned off

% This function is valid when the parameterf /7 i o (frequency setting mode selection) = 5 is set.

B Input terminal settings

Assign the following functions to the input terminal, you can change (up/down) or clear the output frequency
by using the terminal's ON/OFF.

Input terminal function ON OFF
88 | Frequency UP Frequency setting increase Clear
90 Frequency DOWN Frequency setting decrease Clear

92 | Clear frequency UP/DOWN

OFF — ON: External logic up/down
frequency Clear settings

r

F 0 d settings

Each of the following numbers (89, 91, 93) are reverse signals.
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B Adjustment with continuous signals (Operation example 1)
Set parameters as follows to adjust the output frequency up or down in proportion to the frequency
adjustment signal input time:
Panel frequency incremental gradient = F 2 5 5/F & & 4 setting time
Panel frequency decremental gradient = = 25 7/F &' £ & setting time
Set parameters as follows to adjust the output frequency up or down almost in synchronization with the
adjustment by the panel frequency command:
FoEY=F266=1
(FHIRCL)>(FZ2E5IF 2B H setting time)
(FHIGELD)>(F2E T/F 2 & & setting time)

<<Sample sequence diagram 1: Adjustment with continuous signals>>

Forward / reverse command

UP signal

DOWN signal

Set frequency clearing signal

Upper limit frequency .. . -
Grad

Lower limit frequency . _i.

Frequency 0 Hz — 2
The dotted line denotes the output frequency obtained by combining the slowdown speed and the

panel frequency adjustment speed.

Note: If the operation frequency is set to the lower limit frequency, it will increase from OHz when power is
turned on for the first time after the setting, and therefore the output frequency will not rise until the
operation frequency reaches the lower limit frequency. (Operation at the lower limit frequency)

In this case, the time required for the operation frequency to reach the lower limit frequency can be
shortened by setting F £ to the lower limit frequency.

B Adjustment with pulse signals (Operation example 2)
Set parameters as follows to adjust the frequency in steps of one pulse:
FZ2GY, F2E5 R <Pulse Ontime
FZ2E5, F2E 7 = Frequency obtained with each pulse
* The inverter does not respond to any pulses with an ON time shorter than that set with = & & 4 or
F 2 E 5. 12ms or more of clearing signal is allowed.
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<<Sample sequence diagram 2: Adjustment with pulse signals>>

Forward / reverse J

command
UP signal ;]

DOWN signal

-

Set frequency
clearing signal
Upper limit frequency ==------

Command frequency(Hz)

(The dotted lines represent
effective output frequencies)

OHz A RHEHE S Ol & DR

B If two signals are impressed simultaneously
o If a clear single and an up or down signal are impressed simultaneously, priority will be given to the
clear signal.
o If up and down signals are impressed simultaneously, The frequency will change at the specified up
or down rate.
B About the setting of the initial up/down frequency
To adjust the frequency starting at a specified frequency other than 0.0 Hz (default initial frequency)
after turning on the inverter, specify the desired frequency using F & & & (initial up/down frequency).
B About the change of the initial up/down frequency
To make the inverter automatically save the frequency immediately before it is turned off and start
operation at that frequency next time power is turned on, set F &' & 5 (change of initial up/down
frequency) to 1 (which changes the setting of # 2 £ § when power is turned off).
Keep in mind that the setting of = & & £ is changed each time power is turned off.
B Frequency adjustment range

The frequency can be set from 0.0Hz to & H (Maximum frequency). The lower-limit frequency will be
set as soon as the set frequency clearing function (function number 92, 93) is entered from the input
terminal.

B Minimum unit of frequency adjustment
If ¥ 15 2 (Frequency free unit magnification) is set to 1.00, the output frequency can be adjusted in
steps of 0.01Hz.
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6.6.4  Fine adjustment of frequency setting signal

[F 4 70| VI voltage bias

[F5 7 1] Vlvoltage gain

¢ Function
These parameters are used to fine adjust the relation between the frequency setting signal input
through the analog input terminal VI and the output frequency.
Use these parameters to make fine adjustments after making rough adjustments using the
parameters F 2 {to F 2 0H.

The figure below shows the characteristic of the frequency setting signal input through the VI terminal and
that of the output frequency.

L
Output frequency (Hz) arge .
A L FuT
Maximum frequency N
Small
- Large
Fun
Y =
Small ~
0 7
0% 100%
ov 10Vdc
4mA 20mAdc

Frequency setting signal (Analog input value)

*  Bias adjustment of VI input terminal (F % 717)
Decrease the value in case frequency is output even though the frequency command is 0 (zero) Hz.
*  Gain adjustment of VI input terminal (F 4 7 {)
Increase the value in case the output frequency doesn’t reach the maximum frequency even though the
maximum voltage and current are applied.
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6.7 Operation frequency

6.7.1  Starting frequency

Foqg

. Starting frequency setting

e Function
The frequency set with ~ & 4 I is put out as soon as operation is started.
Use the £ & 4 I parameter when a delay in response of starting torque according to the
acceleration/deceleration time is probably affecting operation. Setting the starting frequency to a
value from 0.5 to 3Hz is recommended. The occurrence of an overcurrent can be suppressed by
setting this frequency below the rated slippage of the motor.

Parameter setting]
Title Function

Adjustment range Default setting
F 240 | Starting frequency setting 0.1-10.0 (Hz) 0.5

Output frequency (Hz) A

Starting frequency l : l
. , ‘ ; Time
Operation signal (F-CC) I 8’:':
6.7.2 Run/stop control with frequency setting signals
: Operation starting frequency

[F &5 ' |: Operation starting frequency hysteresis

i e Function

The Run/stop of operation can be controlled simply with frequency setting signals.

Parameter setting]

Title Function Adjustment range Default setting
F 24 ! | Operation starting frequency 0.0-F H (Hz) 0.0
F 242 | Operation starting frequency hysteresis | 0.0-F H (Hz) 0.0

Output frequency [Hz]

When the frequency command signal
reaches the B point, the inverter
operates

[Fo5 7]+ [F7aa When decelerating, operation stops
(Fo]+ [E25a when the frequency setting signal is less
than point A.
[FZZ-
0 A B 100% Frequency command value
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6.8 DC braking

[F 25 I7']: DC braking starting frequency
[FZ5 {] DC braking current

[~ 25 7| DC braking time

e Function
A large braking torque can be obtained by applying a direct current to the motor. These parameters
set the direct current to be applied to the motor, the application time and the starting frequency.

Parameter setting]

Title Function Adjustment range Default setting
F 250 | DC braking starting frequency 0.0-F H (Hz) 0.0
F 25 ! | DC braking current 0.0-100 (%) / (A) 50
F 252 | DC braking time 0.0-25.5(s) 1.0
Output frequency [Hz]
Set frequency
DC braking
DC braking starting frequency
EZ=d Ny,
0 P Time [s]

YT I
TR

DC braking time

Operation signal (F-CC) ON
OFF

Note1: During DC braking, the overload protection sensitivity of the inverter increases. The DC braking
current may be adjusted automatically to prevent tripping.

Note 2: During DC braking, the carrier frequency becomes the setting of parameter & 3 5 {7 (PWM carrier
frequency).

Note 3: DC breaking can be done by using terminal input. Input terminal 22: Assign DC braking command
(23 is reverse).
DC braking is applied while the terminal is ON, regardless of the F 2 5 [J, F @ § 2 settings. Even if
the terminal is OFF, DC braking is applied only for the F 2/ 5 2 time.
The amount of DC braking depends on the F &' 5 { settings.
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6.9  Time limit for lower-limit frequency operation

[F 255 | Time limit for lower-limit frequency operation

[F 35 (] Hysteresis for lower-limit frequency operation

{ o Function

If operation is carried out continuously at a frequency below the lower-limit frequency (1. 1. ) for the period
of time set with F & 5 &, the inverter will automatically slow down the motor to a stop. At that time,

“L 5k P is displayed (alternately) on the operation panel.
This function will be canceled if a frequency command above the lower-limit frequency (L L) +F 35 ¢

(Hz).

Parameter setting]

Title Function Adjustment range Default setting
FI5E Time limit for lower-limit frequency 0.0: Disabled 0.0
e operation 0.1-600.0 (s) )

c . | Hysteresis for lower-limit frequency
F351 operation 0.0-L/L (Hz) 0.2
Output frequency [Hz]
A
LLvFIT /\ N
Li
|-
>
Time [s]
FZ&55 FZ25E FZ5E
ON
Foward / reverse OFF

Note: This function is valid when doing forward/reverse switching.

When starting operation, does not operate until operation frequency reaches L. | .
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6.10 Jump frequency - Avoiding frequency resonance

[F 2 70 Jump frequency
[F 2 7 ] Jumping width

{ e Function
Resonance due to the natural frequency of the mechanical system can be avoided by jumping the
resonant frequency during operation. During jumping, hysteresis characteristics with respect to the jump
frequency are given to the motor.

Output frequency [Hz] A

A
Jump frequency (F & 780 ) 4 } Jump width (F 2 7 1)
N
>
0 Frequency setting signal
Parameter setting]
Title Function Adjustment range Default setting
FZ2 70 | Jump frequency 0.0-F H (Hz) 0.0
F2 7! | Jump width 0.0-30.0 (Hz) 0.0

Note 1: During acceleration and deceleration, the operation frequency jumps do not occur.

6.11 Preset-speed frequencies

[F2E 7]-[F 25X Preset-speed frequency 8 to 15

Refer to section 3.5 for details.
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6.12 PWM carrier frequency

[F 300 ] PWM carrier frequency

. Random mode

! & | Carrier frequency control mode selection

e Function

1) The F 31 [ parameter allows the tone of the magnetic noise from the motor to be changed by
switching the PWM carrier frequency. This parameter is also effective in preventing the motor from
resonating with its load machine or its fan cover.

2) In addition, the ~ 3 {1 [l parameter reduces the electromagnetic noise generated by the inverter.
Reduce the carrier frequency to reduce electromagnetic noise. Note: Although the electromagnetic
noise level is reduced, the acoustic noise of the motor is increased.

3) The random mode reduces motor electromagnetic noise by changing the pattern of the reduced carrier
frequency.

Parameter setting]

Title Function Adjustment range Default setting
F 3080 | PWM carrier frequency 2-12 (kHz) 4
F 3 {2 | Random mode 0: Disabled, 1: Automatic setting 0

0: Carrier frequency without reduction

1: Carrier frequency with automatic reduction

Carrier frequency control mode 2: Carrier frequency not reduced automatically

FI3 15 selection Support for 400V models 3
3: Carrier frequency reduced automatically

Support for 400V models

Note 1: Some models need reduced current ratings, depending on the PWM carrier frequency F 3 [ {7 settings.
Refer to the table on the following page.

Note 2: When the PWM carrier frequency is set high, selecting “Carrier frequency not reduced automatically”
causes the inverter to be tripped more easily than selecting “Carrier frequency reduced automatically.”

Note 3: When F 3 {£=2, 3, to avoid motor unstable PWM carrier frequency is limited by 4kHz internally and if
F 300 is set more than 4kHz, A - 3 [J is displayed.
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Reduction of rated current.

Ambient temperature 55°C or less *1 50°C or less 55C *2
Carrier frequency 2-4kHz 4.1-12kHz 4.1-12kHz
VFNC3E-4004P 1.5A 1.2A 1.1A
VFNC3E-4007P 2.3A 1.5A 1.2A
VFNC3E-4015P 4.1A 4.0A 3.6A
VFNC3E-4022P 5.5A 4.2A 4.0A
VFNC3E-4037P 9.5A 8.8A 8.1A
VFNC3E-4055P 12.6A 9.5A 8.8A
VFNC3E-4075P 17.0A 16.2A 15.4A
VFNC3E-4110P 24.0A 17.0A 16.2A

*

If ambient temperature exceeds 50°C, take the upper danger label off.

If ambient temperature exceeds 55°C, take the upper danger label off and reduce current according to table
above.

* The table above is the value when the inverter is installed in general described in section 1.4.4.

* If £ 3 {Fissetto {or 3, the carrier frequency will decrease automatically with increase in current in order

*

N

to secure the rated current at frequencies of 4 kHz or less.

* If F 3 5=, and current is increased to the automatic reduction level, the L. alarm occurs, if current is
increased further [ 3 trips.

* Random mode is exercised when the motor is operated in a low-frequency range where it produces annoying

acoustic noise.
If the carrier frequency (F 3 {1 1) is set above 8 kHz, the random mode function will not be performed,
because the level of motor magnetic noise is low at high frequencies.

F-23



TOSHIBA

E6582233

6.13 Trip-less intensification

6.13.1 Auto-restart (Restart of coasting motor)

[F 3T 1] Auto-restart control selection

A Caution

o

Mandatory
action

restored.

This could result in unexpected injury.
e Attach warnings about sudden restart after a momentary power failure on inverters, motors and
equipment for prevention of accidents in advance.

« 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

* Function

The F 3} ! 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 commercial power
operation to be switched to inverter operation without stopping the motor.

During operation, "~ £ ~ 4" is displayed. The acoustic noise of the motor could be increased.

Parameter setting]

Title Function Adjustment range Default setting
0: Disabled
1: At auto-restart after momentary stop
F3g ¢ | Autorestart control 2:At ST terminal off and on 0
selection .
31+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

Motor speed /_\ ey

Ny,
>

Forward / reverse J

Ny,
>

ON

OFF

x Setting £ 37 {to { or J: 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

/ N,
»
Forward / reverse J 8’:F
: ON
sT-cC OFF

* Setting 5 31 {=¢ or J: This function operates after the ST-CC terminal connection has been opened
first and then connected again.
Note 1: The terminal function ST needs to be assigned to an input terminal, using the parameters F ! { to
Fii5.
3) Motor speed search at starting
When F 311 {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 it is running because of
external force.

Y Warning!!
e At restart, it takes about 1 second for the inverter to check to see the number of revolutions of the
motor.
For this reason, the start-up takes more time than usual.
e Use this function when operating a system with one motor connected to one inverter.
This function may not operate properly in a system configuration with multiple motors connected to
one inverter.

[Application to a crane or hoisf|
The crane or hoist may have its load moved downward during the above
waiting time from input of the operation starting command to the restart of the
motor. To apply the inverter to such machines, therefore, set the auto-restart
control mode selection parameter to "F 37 {=[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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6.13.2 Regenerative power ride-through control (Deceleration

stop)

: Regenerative power ride-through control (Deceleration stop)

"« Function

1) Regenerative power ride-through control:
When momentary power failure occurs during operation, this function makes operation continue
using the regeneration energy from a motor.
2) Deceleration stop during power failure:
When momentary power failure occurs during operation, this function stops the motor quickly and
compulsorily using the regeneration energy from the motor.
» Deceleration time varies according to load.
« When deceleration stop during power failure is operated, the message “5 & [ 7~ displays on the
operation panel.

« After the forced stop, the inverter remains static until you put off the operation command

momentarily.

[Parameter setting]

Title Function Adjustment range Default setting

. . 0: Disabled

s o | Regenerative power ride-through . . .

Fa3oc control (Deceleration stop) 1: Regenera'tlve power r]de-through 9ontrol 0
2: Deceleration stop during power failure
Note 1:

Even if these functions are used, a motor may coast according to load conditions.
In this case, use the auto-restart function (F 3 I {) for the smooth restart after power supply is restored .

® An example of setting when F 35 2={
[When power is interrupted]

Input voltage

DC Voltage

Motor speed

eThe time for which the operation of the motor

can be continued depends on the machine
inertia and load conditions. Before using this
i function, therefore, perform verification tests.
i eUse with the retry function allows the motor to
be restarted automatically without being
brought to an abnormal stop.

Regenerative power
ride-through control selection

Coasting stop
—_—

\\
/
About 100ms~10s

Note 2: If power is interrupted during deceleration stop, power ride-through control will not be performed.
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[If momentary power failure occurs]

Input voltage

DC Voltage

Motor speed /— Normal acceleration

N
>

Note 3: If momentary power failure occurs during deceleration stop,
power ride-through control will not be performed.

® An example of setting when £ 35 2=2

Input voltage

Motor speed

»
j—)l Time
Deceleration stop

« Even after the recovery from an input power failure, the motor continues deceleration stop. If the DC voltage falls

below a certain level, however, control will be stopped and the motor will coast.
« If the voltage in main circuit falls below main circuit undervoltage (/7 F F ) level at operation deceleration stop

during power failure, the motor will coast and inverter displays 5 & I 7 and [.[} alternately. The motor continues

coasting even after power supply is restored.
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6.13.3 Retry function

[F 35 3 |: Retry selection (number of times)

A Caution

o

Mandatory
action

« Do not go near the motor in alarm-stop status when the retry function is selected.
The motor may suddenly restart, which could result in injury.

« Take measures for safety, e.g. attach a cover to the motor, to prevent accidents if the motor suddenly
restarts.

e Function
This parameter resets the inverter automatically when the inverter gives an alarm. During the retry
mode, the motor speed search function operated automatically as required and thus allows smooth
motor restarting.

Parameter setting]
Title Function Adjustment range Default setting

F 303 | Retry selection (number of times) 0: Disabled, 1-10 times 0

The likely causes of tripping and the corresponding retry processes are listed below.

Cause of tripping Retry process Canceling conditions
Momentary power | Up to 10 times in succession The retry function will be canceled at once if
failure 1st retry: About 1 sec after tripping tripping is caused by an unusual event other
Overcurrent 2nd retry: About 2 sec after tripping than: momentary power failure, overcurrent,
Overvoltage 3rd retry: About 3 sec after tripping overvoltage or overload.

Overload : This function will also be canceled if retrying
Overheating 10th retry: About 10 sec after tripping | is not successful within the specified number
of times.

% Retry is only done when the following trips occur.
orLoreor3 P L orPe, OR300 0L

% Protective operation detection relay signals (FLA, FLB, FL
the retry function. (Default setting)

% To allow a signal to be sent to the protective action detection relay (FLA, B and C terminals) even during
the retry process, assign function numbers {55 or {4 Tto F {37

% A virtual cooling time is provided for overload tripping (ZL {,0L 2).
In this case, the retry function operates after the virtual cooling time and retry time.

* In the event of tripping caused by an overvoltage (5 F ¢ - [ F J), the retry function will not be activated
until the voltage in the DC section comes down to a normal level.

% In the event of tripping caused by overheating (£ H), the retry function will not be activated until the
temperature in the inverter comes down low enough for it to restart operation.

 During retrying, the blinking display will alternate between ~ & ~ 4 and the monitor display specified by
status monitor display mode selection parameter 5 7 {[J.

% The number of retries will be cleared if the inverter is not tripped for the specified period of time after a

S, 0L3, 0K
(o}

terminal signals) are not sent during use of

successful retry.
"A successful retry" means that the inverter output frequency reaches the command frequency without
causing the inverter to re-trip.
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6.13.4 Dynamic (regenerative) braking - For abrupt motor stop

[F 374 | Dynamic braking selection

[F 355 | Dynamic braking resistance

[F 305 ] Dynamic braking resistor capacity
[F &2 & | Over-voltage stall protection level

L

Ay

e Function

VFNC3E-4004P,4007P models don’t have the PA/+ and PB terminals and cannot be used with the

braking resistor.

The inverter does not contain a braking resistor. Connect an external braking resistor in the following

cases to enable dynamic braking function:

1) when decelerating the motor abruptly or if overvoltage tripping (5 /) occurs during deceleration
stop

2) when a continuous regenerative status occurs during downward movement of a lift or the winding-
out operation of a tension control machine

3) when the load fluctuates and a continuous regenerative status results even during constant speed
operation of a machine such as a press

Parameter setting]
Title Function Adjustment range Default setting
0: Disabled
1: Enabled, Resistor overload
protection enabled
2: Enabled 0
3: Enabled, Resistor overload
protection enabled
(At ST terminal on)
4: Enabled (At ST terminal on)

F 304 | Dynamic braking selection

F 308 | Dynamic braking resistance 1.0-1000 (Q) Depending on
Dynamic braking resistor models

£3ing cgpacity 9 0.01-30.00 (kW) (See Section 10.4)

F5a5 gzzlr-voltage stall protection 100-150 (%) *1 136

*1: 100% corresponds to an input voltage of 400V for 400V models.
% Assigning the braking resistor overload pre-alarm (function number : 30,31) to any logic output terminal,
overload status of braking resistor can be output.
Note 1) The operation level of dynamic braking is defined by parameter F 5 2 5.
Note 2) If parameter £ 3 [ %=1 to 4, the inverter will be set automatically so as to deal with the regenerative
energy from the motor by means of a resistor, without taking any action to limit overvoltage. (The
same function as £ 3 5=1)
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1) Connecting an external braking resistor (optional)

[Separate-optional resistor (with thermal fuse)|

MccB

Three-phase main circuits
Power supply

Inverter

MCCB

[THR Braking resistor (optional)
j PBR
+ P

Three-phase main circuits __s¢
Power supply

—X

Forward

#Reverse

JC,

Power supply

Note 1: ATC (Trip coil) is connected, as shown in this figure, when an MCCB with a trip coil is used instead
of an MC. A step-down transformer is needed for every 400V-class inverter.

Note 2: As a last resort to prevent fire, be sure to connect a thermal relay (THR). Although the inverter has a
means of preventing overload and overcurrent to protect the braking resistor, the thermal relay is
activated in case the protection function fails to work. Select and connect a thermal relay (THR)
appropriate to the capacity (wattage) of the braking resistor.
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Parameter setting]

Title Function Setting
F 304 | Dynamic braking selection 1
Fa0 Overvoltage limit operation 1
F 308 | Dynamic braking resistance Proper value
F305 Dynamic braking resistor capacity Proper value
FEZE | Over-voltage stall protection level 136 (%)

% To use this inverter in applications that create a continuously regenerative status (such as downward
movement of a lift, a press or a tension control machine), or in applications that require deceleration
stopping of a machine with a significant load inertial moment, increase the dynamic braking resistor
capacity according to the operation rate required.

% To connect an external dynamic braking resistor, select one with a resultant resistance value greater than
the minimum allowable resistance value. Be sure to set the appropriate operation rate in ~ 3 {7 & and
F 305 to ensure overload protection.

% When using a braking resistor with no thermal fuse, connect and use a thermal relay as a control circuit for
cutting power off.

F-31



TOSHIBA E6582233

2) Optional dynamic braking resistors

3

~

Optional dynamic braking resistors are listed below. All these resistors are 3%ED in operation rate

Braking resistor
inverter type Type-form Rating regeggrr:tlir\]/io;rsaking
allowable capacity
VFNC3E-4015P to 4022P PBR-2007 120W-200Q 90W
VENC3E-4037P PBR-4037 120W-160Q 90W
VFNC3E-4055 to 4075P PBR7-004W060 440W-60Q 130W
VFNC3E-4110P PBR7-008W030 800W-3002 270W

Note 1: The data in Rating above refer to the resultant resistance capacities (watts) and resultant resistance
values (Q).

Note 2: Braking resistors for frequent regenerative braking are optionally available. For more information,
contact your Toshiba distributor.

Note 3: Type-form of “PBR-" indicates the thermal fuse”. Type-form of “PBR7-* indicates the thermal fuse
and thermal relay.

Note 4: VFNC3E-4055P and VFNC3E-4110P:
Default setting of parameter F 37 5 and F 3 [ T is for previous Toshiba breaking resistor PBR3-.

Set parameter £ 375 and F 3 I 5 to following table value.
F308 F305
(Dynamic braking resistance) (Dynamic braking resistor capacity)
VFNC3E-4055 60.0 0.44
VFNC3E-4110P 30.0 0.80

VFNC3E-4015P to 4037P and VFNC3E-4075P:
The default setting values of parameter 7 35 5 and F 3 I 5 are applied to braking resistor option.

Minimum resistances of connectable braking resistors

The minimum allowable resistance values of the externally connectable braking resistors are listed in the
table below.

Do not connect braking resistors with smaller resultant resistances than the listed minimum allowable
resistance values.

Inverter rated output Resistance of standard Minimum allowable
capacity (kW) option resistance
15 2000 85Q
2.2 200Q 67Q
37 1600 450
5.5 600 35Q
7.5 600 340
i 30Q 27Q

Note: Be sure to set £ 3 & at the resistance of the dynamic braking resistor connected.
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6.13.5 Avoiding overvoltage tripping

: Overvoltage limit operation

[FE 2 & | Over-voltage stall protection level

e Function
These parameters are used to keep the output frequency constant or increase it to prevent
overvoltage tripping in case the voltage in the DC section rises during deceleration or varying speed
operation. The deceleration time during overvoltage limit operation may increase above the
designated time.

Overvoltage limit operation level

Output A—\
Frequency T,
>
DC Voltage‘ Over-voltage stall protection level
-
>
Parameter setting]
Title Function Adjustment range Default setting
0: Enabled
Overvoltage limit operation 1: Disabled
F 305 | (Slowdown stop mode 2: Enabled (Quick deceleration control) 2
selection) 3: Enabled (Dynamic quick deceleration
control)
FE2E gzzlr-voltage stall protection 100-150 (%) *1 136

*1: 100% corresponds to an input voltage of 400V for 400V models.

* If F 3115 is setto & (quick deceleration control), the inverter will increase the voltage to the motor (over-
excitation control) to increase the amount of energy consumed by the motor when the voltage reaches the
overvoltage protection level, and therefore the motor can be decelerated more quickly than normal
deceleration.

* If F 305 issetto 3 (dynamic quick deceleration control), the inverter will increase the voltage to the
motor (over-excitation control) to increase the amount of energy consumed by the motor as soon as the
motor begins to slow down, and therefore the motor can be decelerated still more quickly than quick
deceleration.

% During overvoltage limit operation, the overvoltage pre-alarm (¥ blinks) is displayed.

* Parameter F 5 &' & serves also as a parameter for setting the regenerative braking level.
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6.13.6  Output voltage adjustment/Supply voltage correction

[uL o |: Base frequency voltage 1
[F 35 7] Supply voltage correction (output voltage limitation)

=

~

e Function

Base frequency voltage1

The F 31 7 parameter adjusts the voltage corresponding to the base frequency 1 s L. so that no
voltage exceeding the . .. . set value is put out. (This function is enabled only when F 3 [} 7 is set
to either "0" or "1".)
[Supply voltage correction |

The F 31 7 parameter maintains a constant V/F ratio, even when the input voltage decreases. The
torque during low-speed operation is prevented from decreasing.

Supply voltage correction: Maintains a constant V/F ratio, even when the input voltage fluctuates.
Output voltage limitation: Limits the voltage at frequencies exceeding the base frequency. Applied when
operating a special motor with low induced voltage.

Parameter setting]
Title Function Adjustment range Default setting
wilu Base frequency voltage1 50-660 (V) 400

0: Supply voltage uncorrected,
output voltage limited

1: Supply voltage corrected,

Supply voltage correction output voltage limited 2

(output voltage limitation) 2: Supply voltage uncorrected,
output voltage unlimited

3: Supply voltage corrected,
output voltage unlimited

* If £ 30 7issetto"" or"2", the output voltage will change in proportion to the input voltage.

% Even if the base frequency voltage (L. . parameter ) is set above the input voltage, the output voltage

will not exceed the input voltage.
% The rate of voltage to frequency can be adjusted according to the rated motor capacity. For example,

setting £ 3 7 to"J" or" {" prevents the output voltage from increasing, even if the input voltage

"
R
L]
-~

changes when operation frequency exceeds the base frequency.
% When the V/F control mode selection parameter (F ) is set to any number between ' to 4, the supply
voltage is corrected regardless of the setting of F 3 7.
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[F 3 7=0" No voltage compensation/output voltage limited] [F 311 7= !: Voltage compensation/output voltage limited]
[l A Input voltage A
| | X High Input voltage
t volt )
nput voltage \ o High
k Low L
° ® — ¥ Low
g g
S — So
> >
32 5=
=% s
S =1
© 0 Output frequency i > ° 0 >
uL Output frequency

* The above applies when V/F control mode selection
parameter ' is setto "0" or "1".

@ﬂ the output voltage can be prevented
Rated voltage from exceeding the input voltage.

[F 38 7=3: Voltage compensation/no output voltage control]

[F 31 7=C": No voltage compensation/no output voltage limit]
Input voltage

Input voltage A
; High . High
Input voltage ; I U
[} Low g — v lLow
=) s
g 3
9 —
zs 5=
3 a
=3 s
=3 o
°o > 0 >
>
7 o]
Output Output L
frequency frequency
* The above applies when V/F control mode selection * Note that even if the input voltage is set less than
parameter P is setto "[J"or" {". w i w, for a base frequency of L or higher output
frequency, then an output voltage over L o
————————>1 the output voltage can be prevented occurs.
Rated voltage from exceeding the input voltage.

Note: Rated voltage is fixed at 400 V.

6.13.7 Reverse-run prohibition

[F 3 { 7] Reverse-run prohibition

e Function
This function prevents the motor from running in the forward or reverse direction when it receives the

wrong operation signal.

Parameter setting]
Title Function Adjustment range Default setting
0: Forward/reverse run permitted
F 3 1! | Reverse-run prohibition 1: Reverse run prohibited 0
2: Forward run prohibited
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6. 14 Braking function

6.14.1

Brake sequence control

.’
.’

01|
IEEETE
]

Creeping time 1

: Braking mode selection
:

Torque bias input

H
H

: Creeping frequency

: Creeping time 2

: Brake release time
=

P S Rt S S i S R K N S -

: « Function
1
1
[l

These parameters can be used as brake sequences for lifts and similar equipment.
To ensure smooth operation, the motor produces enough torque before the brake is released.

A
]
[}
[}
[}
!

Title Function Adjustment range Default setting
F 345 | Creeping time 1 0.00-10.00 (s) 0.00
0: Disabled
F 34 ! | Braking mode selection 1t02: - 0
3: Horizontal operation
Title Function Adjustment range Default setting
F 343 | Torque bias input -250- +250 (%) 0
F 345 | Brake release time 0.00-10.00 (s) 0.05
F 34 & | Creeping frequency F &40 -20.0 (Hz) 3.0
£ 347 | Creeping time 2 0.00-10.00 (s) 0.10

| Starting procedure
At the run command, the inverter makes the motor produce the torque specified with parameter F 34 3. As soon
as a torque output command is issued, a brake release request signal is put out through the brake output terminal.

Upon expiration of the brake release time set with 7 3 4 5, the motor starts to accelerate.

B Stopping procedure
At the stop command, the operation frequency is decreased to the creep frequency set with parameter ~ 345,
and put out the braking request after the creep time 1 set with £ 3% {}. And then, the creep frequency is
maintained for the creep time set with # 3 4 7. While the creep frequency is maintained, the brake release signal
is put out through the braking signal output terminal to apply the brake.

F-36




TOSHIBA E6582233

Creepinjg frequency

Output frequency A Torque control Speed control
2] >

Y

A

Time [s]

Starting frequency ESEN
lﬁﬂ I
Torque 4\ ;r L

™ Issue of torque command

N Braking request >
"~ Brake release request

Braking signal

Braking operation

RUN command

<P .
[FI4%]

Note 1) Do not change the RUN/STOP and the forward/reverse signal during creep operation.
Set the interlock circuit not to change the above switching.

Ex.) When using the OUT terminal as the brake signal output terminal
Title Function Adjustment range Example of setting

F 30 Output terminal function selection 1A (OUT) 0-255 68 (Brake release)

6.15 PID control

: PID control waiting time
[F3ELT] PID control

b : Proportional gain
: Integral gain

[F 3E & | Differential gain

[F 3B 5] PID forward/reverse characteristics selection

|

e Function
Using feedback signals (4 to 20mA, 0 to 5V, 0 to 10V) from a detector, process control can be

exercised, for example, to keep the airflow, amount of flow or pressure constant.
Or, it is also possible to always set 0 for integral and differential at terminal input.
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Parameter setting]

Title Function Adjustment range Default setting
F 355 | PID control waiting time 0-2400 [s] 0
F3E5L | PID control 0: Disabled, 1: Enabled 0
F3EZ2 | Proportional gain 0.01-100.0 0.30
F3E3 | Integral gain 0.01-100.0 0.20
F 3565 | Differential gain 0.00-2.55 0.00
£330 PID forward/reverse characteristics 0: Forward 0

Y | selection 1: Reverse
1) External connection
—0) RIL1 I_l um
S/L2 VIT2 M
Pressure
—0 T3 @ W/T3 transmitter
P =

r* M

setting

Y

) CcC

(1) Panel keypad setting
(2) Internal preset-speed

Feedback signals (1)DC : 4~20mA (2)DC : 0~10V (3)DC : 0~5V

2) Types of PID control interfaces

Set process amount input value (frequency setting) for when doing PID control.

Process amount input value (frequency setting)

Feedback signal

Frequency setup mode selection: F /7
1: Setting dial 1 (press in center to save)
2: Setting dial 2 (save even if power is off)
3:RS485 communication

5: UP/DOWN from external logic input

External analog input
VI (DC: 4 - 20mA/
DC: 0-10V/
DC: 0-5V)

sl

Preset-speed operation (£ /15 d=0, F 1] d are all possible)

Note 1: Regarding setting value for £ /77 &: Terminal VI is used for a feed back signal, do not set £ /7 [ o={1

(terminal VI).

]
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3) Setting PID control

Set" {"in the extended parameter F 35 J (PID control).

Q)
(@)

Set parameters A I [ (acceleration time), and o £ [ (deceleration time) to the system fitting values.
To limit the output frequency, set parameters L/ (upper limit frequency) and L L (lower limit
frequency). If process quantities are set with the setting dial, however, the process quantity setting

range will be limited by the settings of 1/ and . ! .

(AN

4) Adjusting the PID control gain level

Adjust the PID control gain level according to the process quantities, the feedback signals and the object to

be

controlled.

The following parameters are provided for gain adjustment:

Title Function Adjustment range Default setting
F3E2 Proportional gain (P) | 0.01 - 100.0 0.30
F3kE3 Integral gain () 0.01 - 100.0 0.20
FIEE Derivative gain (D) 0.00 - 2.55 0.00

g
r

F

35 2 (P-gain adjustment parameter)
This parameter adjusts the proportional gain level during PID control. A correction value proportional to
the particular deviation (the difference between the process quantity and the feedback value) is
obtained by multiplying this deviation by the parameter setting.
Alarger P-gain adjustment value gives faster response. Too large an adjustment value, however,
results in an unstable event such as hunting.

Feedback amount

& Process quanity

Fast response
(F 352 = Large gain)

Slow response ( 35 2 = Small gain)

. Time

75 7 (I-gain adjustment parameter)
This parameter adjusts the integral gain level during PID control. Any deviations remaining unremoved
during proportional action are cleared to zero (residual deviation offset function).
Alarger I-gain adjustment value reduces residual deviations. Too large an adjustment value, however,
results in an unstable event such as hunting.

[ (F 35 3 = Small gain)

(F 35 3 = Large gain) Residual deviation

Feedback amount

Process quantity

—p» Time
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% Assign an input terminal function 52 (PID integral/derivative) to an input terminal, when that input
terminal is ON, it is possible to calculate integral/derivative amounts always as 0 (zero).

F 35 5 (D-gain adjustment parameter)
This parameter adjusts the differential gain level during PID control. This gain increases the speed of
response to a rapid change in deviation (difference between the process value and the feedback value).
Note that setting the gain more than necessary may cause fluctuations in output frequency, and thus
operation to become unstable.

Previous deviation-current deviation i

Feedback value

A High differential gain

v i Low differential gain
— Time

%  Assign an input terminal function 52 (PID integral/derivative) to an input terminal, when that input
terminal is ON, it is possible to calculate integral/derivative amounts always as 0 (zero).

5) Adjusting feedback input
To use external feedback input (VI), perform voltage-scaling adjustments (input point setting) as required.

Refer to section 6.6.2 for details.
If the feedback input data is too small, voltage-scaling adjustment data can also be used for gain adjustment.

Example of 0 - 10 Vdc voltage input Example of 0 - 5 Vdc voltage input Example of 4 - 20 mAdc current input
setting (F /0 59=0) setting (F (0 5=3) setting (F {05=1)
Fao4
Feoy Fagq
(GOHuz) (GOHL;) (60Hz)
3 E E
g S s
3
3 : 3
Erage & rage £ rapa
(OHz) (OHz) (OHz)
ov 10v ov 5V 4mA 20mA
Fooi Foo3 Feot Feo3 Feai Feg3
0% 100% 0% 100% 20% 100%
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6) Setting the time elapsed before PID control starts
You can specify a waiting time for PID control to prevent the inverter from starting PID control before the
control system becomes stable, for example, after start-up.
The inverter ignores feedback input signals, carries out operation at the frequency determined by the amount
of processing for the period of time specified with 7 3 5 5 and enters the PID control mode after a lapse of
the specified time.

-

PID control forward/reverse characteristic switch
PID input characteristics can be reversed.

Opposite characteristic

oO— x(-1
Process quantity . —~ 1 Output
> o] PD |——»

'Y
A

[0
Original characteristic

Feedback amount " Characteristic selection (parameter or terminal input)

When characteristic is reversed according to parameters
When PID calculation reverse selection parameter ~ 3 5 [ is 1: Set reverse characteristics.

When characteristic is reversed using logic input terminal
Input terminal function 54/55: Assign to switch PID characteristics.

(Caution) If reverse characteristics is selected for parameter £ 3 £ [J and terminal input at the same time,
they become forward characteristic.
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6.16 Setting motor constants

[F 400 |: Auto-tuning [F 4 {5 ]: Motor rated current
[FHT [ Slip frequency gain [F 5 {E]: Motor no-load current

[F 5T 2] Automatic torque boost value  [F 5 { 7 ]: Motor rated speed
[F Y55 | Motor rated capacity F 55 5] Load inertia moment ratio

To use vector control, automatic torque boost and automatic energy saving, motor constant setting (motor tuning)

is required. The following three methods are available to set motor constants.

1)  Using the torque boost setting macro function (5 L/ ') for setting the V/F control mode selection ( £ ) and
auto-tuning (F 4 I 1) at the same time

2)  Setting V/F control mode selection (¥ & ) and auto-tuning (£ 4 & IJ) independently

3)  Combining the V/F control mode selection (# £ ) and manual tuning

Caution:
If the settings for V/F control mode selections ' & are &': automatic torque boost control, 3: vector control,
: energy saving.
Look at the motor's name plate and set the following parameters.
w1 : Base frequency 1 (rated frequency)
w L wu: Base frequency voltage 1 (rated voltage)
F 415 Motor rated capacity
F 4 {5: Motor rated current
F* | 7: Motor rated speed
. Set the other motor constants as necessary.

[Selection 1: Setting by parameter setting macro torque boost]
This is the easiest of the available methods. It conducts vector control and auto-tuning at the same time.
Be sure to setthe motor for w i, wi w, FHOS, FH {5, FH 7.

Set A1/~ to ! (Automatic torque boost + auto-tuning) |

| Set {7 to & (Vector control + auto-tuning) |

Set A1/~ to 7 (Energy-saving + auto-tuning) |

Refer to section 5.4 for details of the setting method.
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[Selection 2: Setting vector control and auto-tuning independently]
Set vector control, automatic torque boost, and energy saving and auto-tuning individually.
After setting 7 £ (V/F control mode selection), auto-tuning occurs.

| Set the auto-tuning parameter F 4 [ [ to & (Auto-tuning enabled) |

Parameter setting]

Title Function Adjustment range Default setting
0: Auto-tuning disabled
FYO0 | Auto-tuning 1: Initialization of F 4 [J 2 (reset to 0) 0
2: Auto-tuning executed (after execution: 0)

Set F 4[] ] to ' to before the start of operation. Tuning is performed at the start of the motor.

{ % Precautions on auto-tuning

(1) Conduct auto-tuning only after the motor has been connected and operation completely stopped.
If auto-tuning is conducted immediately after operation stops, the presence of a residual voltage
may result in abnormal tuning.

(2) Voltage is applied to the motor during tuning even though it barely rotates. During tuning,

“A L n {"is displayed on the operation panel.

(3) Tuning is performed when the motor starts for the first time after 7 4 J {7 is setto .

Tuning is usually completed within three seconds. If it is aborted, the motor will trip with the dis-
play of £ £ = { and no constants will be set for that motor.

(4) High-speed motors, high-slip motors or other special motors cannot be auto-tuned. For these
motors, perform manual tuning using Selection 3 described below.

(5) Provide cranes and hoists with sufficient circuit protection such as mechanical braking. Without
sufficient circuit protection, the resulting insufficient motor torque during tuning could create a risk
of machine stalling/falling.

(6) If auto-tuning is impossible or an "£ & = " auto-tuning error is displayed, perform manual tuning
with Selection 3.

[Selection 3: Setting vector control and manual tuning independently]
Ifan"E £ = " tuning error is displayed during auto-tuning or when vector control characteristics are to be
improved, set independent motor constants.
Parameter setting]

Title Function Adjustment range Default setting
F40 ! | Slip frequency gain 0-150 (%) 50
FHO2 | Automatic torque boost value | 0.0-30.0 (%)

o - Depends on
FHY05 | Motor rated capacity 0.01-15.00 (kW) the capacity
F4 {5 | Motor rated current 0.1-30.0 (A) (Refer to

section 10.4)
FY4 {E | Motor no-load current 10-90 (%)
F4 17 | Motor rated speed 100-32000 (min") 1410
F455 | Load inertia moment ratio 0.1-100.0 (times) 1.0
Motor electronic thermal
L ~ = 0
EHr protection level 1 10-100 (%) / (A) 100
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Setting procedure Adjust the following parameters:

Fug

FYO5:
Fyi5:
Fyib:

Fy il

: Set the compensation gain for the slipping of the motor. A higher slip frequency reduces motor
slipping correspondingly. After setting = 4 { 7, set £ 4 { to adjust in detail. Be careful as
inputting a value larger than necessary causes hunting and other unstable operation.

Adjust the primary resistive component of the motor. Decreases in torque due to a possible voltage
drop during low-speed operation can be suppressed by setting a large value in this parameter. Be
careful as setting a value larger than necessary may lead to an increased current causing a trip at
low speeds. (Perform adjustments according to the actual operation.)

Set the motor's rated capacity according to the motor's name plate or test report.

Set the rated current of the motor. For the rated current, see the motor's nameplate or test report.
Set the ratio of the no-load current of the motor to the rated current. Enter the value in % that is
obtained by dividing the no-load current specified in the motor's test report by the rated current.
Increasing this value increases the excitation current.

1 Set the rated rotational speed of the motor. For the rated current, see the motor's nameplate or test

report.

* Adjustment method for the moment of inertia of the load

F459

e
x
hl

1 Adjusts the excess response speed. A larger value gives a smaller overshoot at the

acceleration/deceleration completion point. In the default settings, the moment of inertia of the load

(including the motor shaft) value is optimally set considering a motor shaft of 1x. When the

moment of inertia of the load is not 1x, set a value that matches that actual moment of inertia of

the load.

If the rated capacity of the motor is one size smaller than that of the inverter, lower the thermal

protective level according to the rated current of the motor.

* Sensorless vector control may not operate properly if the motor capacity differs from the
applicable rated capacity of the inverter by more than two grades.

Caution:
If a combination of the inverter rating and the motor capacity is different for more than 2 items, vector
control may not operate correctly.

Note 1:

FHIZ, FH5R, FHED, FHE | FHES, FHE T, FHED FHES, FHS 1 FHE5 and
F 455 (Motor specific coefficient 1-9A) are parameters for manufacturer settings. Do not change

the parameters.
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6.17 2nd acceleration/deceleration

6.17.1 Switching acceleration/deceleration time 1 & 2

[F 50 I l:Acceleration time 2

[F 5D []Deceleration time 2
[F 505 | Acceleration/deceleration 1 & 2 switching frequency

1

Ky

e Function
Acceleration and deceleration times can be set individually. Select from the following two methods for
selecting and switching.
1) Switching by frequency
2) Switching by terminal

Parameter setting]
Title Function Adjustment range Default setting
FS500 | Acceleration time 2 0.0 - 3000 (s) 10.0
F50 ! | Deceleration time 2 0.0 - 3000 (s) 10.0

1) Switching according to frequency (automatically switching from the set frequency
to the acceleration/deceleration time)

[Parameter setting]

Title Function Adjustment range Default setting
Foos Acceleration/deceleration 1 & 2 0.0 (disabled), 0.0
= switching frequency 0.1-4/ 1 .
Output frequency [Hz] A
Set frequency
N,
0 Td—ld > & »ld—0| >
hlidhn 2) e l ) T (4)'| Time [s]
(1) Acceleration at ramp of (3) Acceleration at ramp of
acceleration time 5 [ acceleration time F 5 |
(2) Acceleration at ramp of (4) Acceleration at ramp of
acceleration time F 530 acceleration time o £ [
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2) Switching according to terminal (switching acceleration/deceleration time by
external terminal)

Output frequency [Hz])

Second acceleration/decelet
selection signal

N

>

(1) Acceleration at ramp of
acceleration time A [ T
(2) Acceleration at ramp of

acceleration time

B Parameter configuration method
a) Method of operation from terminal input

I T

Set run operation selection L /7 [ of

cCcrhn
=Ry

<4+—r < > < PP Tincl
Q] (2 (3) )
ON
ation
OFF

(3) Acceleration at ramp of
deceleration time F 5 [ {

(4) Acceleration at ramp of
deceleration time o £ [

to I (terminal block).

b) Set the second acceleration/deceleration switching to any input terminal.
The following shows an example of setting to input terminal S2.

Title Function Adjustment range Setting
I f : 24: AD2 (2nd
Fii Input terminal selection 4A (S2) 0~201 acceleration/deceleration)

Setting value 25 is reverse signal.

6.17.2 Acceleration/deceleration pattern setting

[F 55 [ Acceleration/deceleration 1 pattern
[F 5 3 [ Acceleration/deceleration 2 pattern

e Function

Select a acceleration and deceleration pattern appropriate for the application.

Parameter setting]

Title

Function

Adjustment range

Default setting

F502

Acceleration/deceleration 1 pattern

0: Linear

F503

Acceleration/deceleration 2 pattern

1: S-pattern 1
2: S-pattern 2

0
0
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1) Linear acceleration/deceleration
Normal acceleration/deceleration Output frequency [Hz]
pattern.
Normally, this setting can be used. Max. frequency
0
Time [s]

2) S-pattern acceleration/deceleration 1
Used when necessary to accelerate or decelerate in a short period of time up to a high-speed area over 60
Hz, and to moderate shock at acceleration. Perfect for conveyance machinery.

Output frequency [Hz] A

Max. frequency -

Set frequency

Actual acceleration time

Ti;e [s]

Output frequency [Hz] A
Max. frequency -

________________ ———

Set frequency

y,

3) S-pattern acceleration/deceleration 2
Motor acceleration torque increases slowly in areas with a small weak magnetic field. Perfect for operation of
high-speed spindles.

Output frequency [Hz] A
Max. frequency[ F H | [[~—=~~==~=~~

Set frequenicy

Base frequenc:

y

N,

Actual acceleration time

Ti mg [s]

Output frequency [Hz]

Max. frequency b o

Actual deceleration time

Set frequency

Base frequency

Tin:e [s]

JEL|F50 1

Actual deceleration time

Time

[s]

F-47



TOSHIBA E6582233

6.18 Protection functions

6.18.1 Setting motor electronic thermal protection

[ £ Hr | Motor electronic-thermal protection level 1
[F_T 73] Motor electronic-thermal protection level 2
[FE L 7] Motor 150% overload detection time

[F & 3 7] Electronic-thermal memory

e 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

M- ll\él\(’)é(lnqelectronic—thermal protection 10-100 (%) / (A) 100
£33 ll\él\?éT;electronic—thermal protection 10-100 (%) / (A) 100
FEOT Motor 150% overload detection time | 10-2400 (s) 300
FR3Z Electrical-thermal memory 0: Disabled, 1: Enabled 0

Refer to section 3.4 for details.
Note 1: The 100% standard value is the rated output current indicated on the nameplate.

6.18.2 Setting of stall prevention level

[FE L {] Stall prevention level 1
: Stall prevention level 2

A Caution

o Do not set the stall prevention level (F 5 [ ) extremely low.
® If the stall prevention level parameter (F 5 I {) is set at or below the no-load current of the motor, the
stall preventive function will be always active and increase the frequency when it judges that
Prohibited regenerative braking is taking place.
Do not set the stall prevention level parameter (5 5 5 {) below 30% under normal use conditions.

¢ Function

This parameter adjusts the output frequency by activating a current stall prevention function against a
current exceeding the F 5 [J {-specified level.
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Parameter setting]

Title Function Adjustment range Default setting
FELD ! | Stall prevention level 1 10-199 (%) / (A), 50
F {85 | Stall prevention level 2 200: Disabled

[Display during operation of the stall prevention]
During an { £ alarm status, (that is , when there is a current flow in excess of the stall prevention level),
the output frequency changes. At the same time, to the left of this value, "L " is displayed flashing on
and off.
Example

X The switching from £ ! to 7 !5 5 can be performed by entering a command through terminals.
Refer to section 6.4.1 for details.

Note. The 100% standard value is the rated output current indicated on the nameplate.

6.18.3 Inverter trip retention

: Inverter trip retention selection

¢ Function
If the inverter trips, this parameter will retain the corresponding trip information. Trip information that
has thus been stored into memory can be displayed, even after power has been reset.

Parameter setting]

Title Function Adjustment range Default setting
P . . . 0: Cleared with power off
FEOZ Inverter trip retention selection 1: Retained with power off 0

% The causes of up to four trips that occurred in the past can be displayed in status monitor mode. (Refer to

section 8.3)

% Data displayed in status monitor mode when the inverter is tripped is cleared when power is turned off.
Check the details monitor for the history of past trips. (Refer to section 8.2.2)

% Trip records are retained even if power is turned off and turned back on during retry operation.
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‘

B Flow of operation when F 5 2= !

Reset the

inverter by Completion of reset Normal operation

panel or

Occurrence of a terminal
trip operation. The relay trips again.

If the cause of the « Display of the cause
trip is not « Failure signal FL

Tum power off, eliminated activated

then tum it back
on to reset the
inverter.

Trip state is retained
« Display of the cause
« Failure signal FL not

If the cause of the
trip is eliminated

activated
6.18.4 Emergency stop
[F & [ 3] Emergency stop selection
i o Function
Set the stop method for an emergency. When operation stops, a trip occurs (£ displays) and failure
i signal FL operates. Also, when F & [I 7 is set to & (emergency DC braking stop) set 5 25 ¢ (DC

braking amount) and F 2 5 & (DC braking time).

1) Emergency stop from terminal
Emergency stop occurs at contact a or b. Follow the procedure below to assign a function to an input
terminal and select a stop method.

Parameter setting]

Title Function Adjustment range Default setting
0: Coast stop
FED3 | Emergency stop selection 1: Slowdown stop 0
2: Emergency DC braking
F 25 ! | DC braking current 0 - 100(%) 50
FZ252 | DC braking time 0.0-25.5 (s) 1.0

Setting example) When assigning the emergency stop function to S2 terminal

Title Function Adjustment range Setting
F {4 | Input terminal selection 4A (S2) 0-201 20: EXT (Emergency
stop by external signal)

Setting value 21 is reverse signal.
Note 1) Emergency stopping via the specified terminal is possible, even during panel operation.
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2) Emergency stopping from the operation panel
Emergency stopping from the operation panel is possible
by pressing the STOP key on the panel twice while the inverter is not in the panel control mode.
(1) Press the STOP key "E O F F"will blink.
(2) Press the STOP key once again. Operation will come to a trip stop in accordance with the setting
of the F & I 3 parameter.
After this, "£ " will be displayed and a failure detection signal
generated (FL relay deactivated).

Note: While an emergency stop signal is input at a terminal, the trip cannot be reset. Clear the signal and
then reset the trip.

6.18.5 Output phase failure detection

[FE LS| Output phase failure detection selection

e Function
This parameter detects inverter output Phase failure. If the Phase failure status persists for one i
second or more, the tripping function and the FL relay will be activated. At the same time, a trip
information £ 7 4 [ will also be displayed.

Set F 5115 to 5 to open the motor-inverter connection by switching commercial power operation to
inverter operation.
Detection errors may occur for special motors such as high-speed motors.

F &0 5=0" No tripping (FL relay deactivated).

F £ 5= {: With the power on, the phase failure detection is enabled only at the start of the first operation.
The inverter will trip if the Phase failure status persists for one second or more.

F £ 5=2": The inverter checks for output phase failures each time it starts operation. The inverter will trip if
the Phase failure status persists for one second or more.

F £ 5=5:If it detects an all-phase failure, it will restart on completion of reconnection. The inverter does
not check for output phase failures when restarting after a momentary power failure.

Note1) A check for output phase failures is made during auto-tuning, regardless of the setting of this parameter.

Parameter setting]

Title Function Adjustment range Default setting
0: Disabled
1: At start-up (only one time after
F5O05 Output phase failure detection power on) 0
Y selection 2: At start-up (each time)
3to4:-
5: Detection of cutoff on output side
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6.18.6 Input phase failure detection

[F 5 05 |: Input phase failure detection selection

¢ Function
This parameter detects inverter input Phase failure. If the abnormal voltage status of main circuit
capacitor persists for few minutes or more, the tripping function and the FL relay will be activated.
Trip display is £ A {. Detection may not be possible when operating with a light load, or when the
motor capacity is smaller than the inverter capacity.
If the power capacity is larger than the inverter capacity (more than 200kVA or more than 10 times),
detection errors may occur. If this actually happens, install an AC reactor .

F &5 B=0: No tripping (Failure signal FL not activated)
F & B=!: Phase failure detection is enabled during operation. The inverter will trip if the abnormal voltage
status of main circuit capacitor persists for few minutes or more. (Failure signal FL activated)

Parameter setting]
Title Function Adjustment range Default setting

FEOE | Input phase failure detection selection | 0: Disabled, 1: Enabled 1

Note1: Setting # & £ 5 to £ (input phase failure detection: disabled) may result in a breakage of the
capacitor in the inverter main circuit if operation is continued under a heavy load in spite of the
occurrence of an input phase failure.

Note2: When operating the inverter with DC input, set = & 7 &= (none).

6.18.7 Control mode for small current

[FE L5 ] Small current detection hysteresis
[F& T Small current trip/alarm selection
F 5 ! !| Small current detection current

[F & {Z] Small current detection time

¢ Function
If the output current falls below the value setat £ & ¢ { and doesn't return above F 5 { (+FED S
for a time that exceeds the value setat & !, tripping or output alarm will be activated.
1 [ is displayed in the event of a trip.

-

& {5=0" No tripping (Failure signal FL not activated).

A small current alarm can be put out by setting the output terminal function selection parameter.
F & (0= {:The inverter will trip (Failure signal FL activated) if a current below the current set with F 5 { {
flows for the period of time specified with F & /.
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Parameter setting]

Title Function Adjustment range Default setting
FEOS | Small current detection hysteresis 1-20 (%) 10
. . 0: Alarm only
cCon
F & {0 | Small current trip/alarm selection 1: Tripping 0
F & ! | Small current detection current 0-150 (%) / (A) 0
F& {2 | Small current detection time 0-255 (s) 0

<Example of operation>
Output terminal function: 26 (UC) Low current detection

F & {0 =1 (Alarm only)

ON
Low current OFF OFF
signal output o
Output current (%)A F & {2 oriless FE5 12
D
FEII+FEDS peeeeeem
FE I —

Time [sec] >

*  Whensetting /& {J to { (Trip), trip after low current detection time setting of £ & /. After tripping,
the low current signal remains ON.

6.18.8 Detection of output short-circuit

[F & {3 Detection of output short-circuit at start-up

e Function
This parameter detects inverter output short-circuit. It can be usually detected in the length of the
standard pulse. When operating low-impedance motor such as high-speed motor, however, select the

short-time pulse.

=[1: Detection is executed in the length of the standard pulse every time you start up the inverter.
{: Detection is executed in the length of standard pulse only during the first start-up after putting on
the power or after resetting.
2 Detection is executed with the short-time pulse every time you start up the inverter.
=3 Detection is executed with the short-time pulse only for the first time after putting power on or
after resetting.
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Parameter setting]

Title

Function Adjustment range Default setting

F& i3

Detection of output short-circuit at (standard pulse)
start-up 2: Each time (short pulse)

0: Each time (standard pulse)
1: Only one time after power on

3: Only one time after power on
(short pulse)

6.18.9 Over-torque trip

[F & {5} Over-torque trip/alarm selection

4

[F 5 {5 |: Over-torque detection level

[FE {&] Over-torque detection time
[F 5 {5 ] Over-torque detection hysteresis

{ « Function

If the torque value exceeds the value setat = 5 {5 and doesn't return below F &5 (5-F5 15
for a time that exceeds the value setat # & !, tripping or output alarm will be activated.
£ & is displayed in the event of a trip.

FEIS=0: ...

FEI5=1

Parameter setting]

No tripping (FL relay deactivated).

An over-torque alarm can be put out by setting the output terminal function selection
parameter.

The inverter is tripped (FL relay activated) only after a torque exceeding the F & {5-
specified level has been detected for more than the £ 5 {5 -specified time.

Title Function Adjustment range Default setting
. . . 0: Alarm only
F5 !5 | Over-torque trip/alarm selection 1: Tripping 0
. 0 (disabled),
=4 ] . {
FE& R | Over-torque detection level 1-200(%) 150
F & {F | Over-torque detection time 0.0-10.0 (s) Note 0.5
F & !9 | Over-torque detection hysteresis 0-100 (%) 10

Note: F & {£=0.0

seconds is the shortest time detected on control.
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<Example of operation>
1) Output terminal function: 28 (OT) Over-torque detection
FE {5=0 (Alarm only)

Over-torque OFF oN| oFF
signal output

lessithan Fi5 (& FE B

Feis A z:\ Zons S N
FEi6—FE 19 N L .

Torque (%)

>

Time [sec] B

When F & {5 = { (tripping), the inverter will trip if over-torque lasts for the period of time set with
~& !E.Insuch a case, the over-torque signal remains ON.

6.18.10 Cooling fan control selection

[F 5 2 I |: Cooling fan ON/OFF control

e Function H
Set to operate the fan only when the ambient temperature is high during operation. When the inverter
is on, the service life of the cooling fan is longer than if it is always running. i

F &2 0=0: Cooling fan automatically controlled. Cooling fan operates only when the ambient temperature is
high and during operation.
F &2 0= 1: Cooling fan not automatically controlled. Fan is always running when the inverter is on.

% If the ambient temperature is high, even when the inverter is stopped, the cooling fan automatically

operates.
Parameter setting]
Title Function Adjustment range Default setting
. . 0: ON/OFF control
FEZLD | Cooling fan ON/OFF control 1: Always ON 0
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6.18.11 Cumulative operation time alarm setting

[F 5 2 ] Cumulative operation time alarm setting

¢ Function
This parameter allows you to set the inverter so that it will put out an alarm signal after a lapse of the
cumulative operation time set with £ 5 2 {.

*

"0.1" displayed on the monitor refers to 10 hours, and therefore "1" denotes 100 hours.
Ex.: 38.5 displayed on the monitor = 3850 (hours)

Parameter setting]

Title Function Adjustment range Default setting
F5a Cumulanvg operation time 0.0-999.0 610.0
alarm setting

B Setting of output signal
Ex.: When assigning the cumulative operation alarm signal output function to the OUT terminal

Title Function Adjustment range Setting
Fi3n ?:t(%t;?)rmmal selection | o 555 56: COT (Cumulative operation time alarm)

Setting value 57 is reverse signal.
6.18.12 Undervoltage trip

[F &2 7] Undervoltage trip/alarm selection

e Function
This parameter is used for selecting the control mode when an undervoltage is detected. Trip
information is displayed as "L/ # {".

F &2 7=0: The inverter is stopped. However, it is not tripped (Failure signal FL not activated).
The inverter is stopped when the voltage does not exceed 64 % or less of its rating.

F &2 7= ! Inverter is stopped. It is also tripped (Failure signal FL activated), only after detection of a voltage
not exceeding 64% or less of its rating.

F &2 7=2" Inverter is stopped. However, it is not tripped (Failure signal FL not activated). The inverter stop
(Failure signal FL not activated.), only after detection of a voltage not exceeding 50% of its rating.
Be sure to connect the input AC reactor specified in section 9.4.

Parameter setting]

Title Function Adjustment range Default setting
0: Alarm only (detection level 64% or less)
F5a7 Undervoltage trip/alarm 1: Tripping (detection level 64% or less) 0
| selection 2: Alarm only (detection level 50% or less,
input AC reactor required)
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6.18.13 VI analog input break detection
[FE 3 3] VI analog input break detection level

¢ Function
The inverter will trip if the VI value remains below the specified value for about 0.3 seconds. In such a
case, "E - {H"is displayed.
F & 3 3=0: Disabled....Not detected.
F £ 3 3=1-100....The inverter will trip if the VI input remains below the specified value for about 0.3 seconds.

Parameter setting]
Title Function Adjustment range Default setting
0: Disabled 0
1-100%
Note : The VI input value may be judged earlier to be abnormal, depending on the degree of deviation of the
analog data detected.

6.18.14 Parts replacement alarms

FE 33 | Vlanalog input break detection level

: Annual average ambient temperature (Parts replacement alarms)

¢ Function
You can set the inverter so that it will calculate the remaining useful lives of the cooling fan, main
circuit capacitor and on-board capacitor from the ON time of the inverter, the operating time of the
motor, the output current (load factor) and the setting of ¥ & 3 4, and that it will display and send out
an alarm through output terminals when each component is approaching the time of replacement.

Parameter setting]
Title Function Adjustment range Default setting
-10 to +10°C
11-20°C
21-30°C
31-40°C
41-50°C
51-60°C

Annual average ambient temperature
FE3Y
(parts replacement alarms)

QAaRhwN2

% Display of part replacement alarm information
Part replacement alarm information (Refer to page H-4) in the Status monitor mode allows you to check
on the time of replacement.
An example of display:
%  Output of part replacement alarm signal
The parts replacement alarm is assigned to the output terminal.
Setup example) When the parts replacement alarm is assigned to the OUT terminal
Title Function Adjustment range Setting
Fi30 Output terminal selection 1A 0-255 128: LTA (Parts replacement
(OUT) alarm)
Setting value 129 is reverse signal.
Note 1: Using F & 3 4 enter the annual average temperature around the inverter. Be careful not to enter the
annual highest temperature.
Note 2: Set £ § 3 4 at the time of installation of the inverter, and do not change its setting after the start of
use. Changing the setting may cause parts replacement alarm calculation error.
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6.18.15 Number of starting alarm
[F& 5 E | Number of starting alarm

¢ Function
Counting the number of starting, when it will reach the value of parameter F 5 4 5 setting, it will be
displayed and alarm signal is output.

Parameter setting]
Title Function Adjustment range Default setting
FE&HE | Number of starting alarm 0.0-999.0 (10000 times) 100.0
% “0.1” displayed on the monitor refers to 1000 times, and therefore "1.0" denotes 10000 times.
Ex.: 38.5 displayed on the monitor = 385000 (times)
% Display of number of starting alarm information
Number of starting alarm information (Refer to chapter 8) in the Status monitor mode allows you to check

on the time of replacement.

An example of display:
% Output of number of starting alarm signal

The number of starting alarm is assigned to the output terminal.
Setup example) When the number of starting alarm is assigned to the OUT terminal
Title Function Adjustment range Setting
162: NSA (Number of
starting alarm)

F {3 ! | Output terminal selection 2A (OUT) | 0-255

Setting value 163 is reverse signal.

% The number of starting, forward number of starting and reverse number of starting until present time can
be monitored by setting status monitor mode. (Refer to chapter 8)

% The monitor value of the number of starting, forward number of starting and reverse number of starting
are reset to 0(zero) by setting £ 5 F= {2 (number of starting clear). (Refer to section 4.3.2)
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6.19 Adjustment parameters

6.19.1 Pulse train output for meters

Logic output/pulse train output selection (OUT)
i & |: Pulse train output function selection (OUT)
: Maximum numbers of pulse train

¢ Function
Pulse trains can be sent out through the OUT output terminals.
To do so, it is necessary to select a pulse output mode and specify the number of pulses.

Ex.: When operations frequencies (0 to 60Hz) are put out by means of 0 to 600 pulses
FH=600, FGA5=1,FF 76=0, F5 7 7=0.60

Parameter setting]

Reference
i i i of maximum | Default
Title Function Adjustment range value of setting
FEI1
- Logic output/pulse train 0: Logic output
FEES output selection (OUT) 1: Pulse train output ~ 0
FH
0: Output frequency 1‘85%
1: Output current £H
2: Frequency reference 150%
3: Input voltage (DC detection) 150%
4: Output voltage (command value) _
5to11: - EH
12: Frequency setting value (after "
compensation)
cca Pulse train output function | 13: VI input value 10 V/?O mA
F& 15 | selection (OUT) 14: - 185 0
15: Fixed output 1 °
(Output current: 100% equivalent) 185%
16: Fixed output 2 °
(Output current: 50% equivalent)
17: Fixed output 3 100%
(Other than the output current)
18: RS4 icati t;
18-2;-85 communication data 100.0%
Maximum numbers of
FE17 | pulse train 0.50-1.60 (kpps) - 0.80

* Digital panel meter for reference
Type: K3MA-F (OMRON)
Connection terminal: OUT-E4, NO-E5
Note 1: When item of 7 5 75 reaches “Reference of max. value”, the number of pulse train setby F 5 7 7
are sent to output terminals (OUT)
Note 2: The pulse ON/OFF duty ratio is fixed at 50%.
Note 3: The minimum pulse output rate is 25pps. Keep in mind that no pulses can be put out at any rate
smaller than 25pps.
Note 4: F 5 75 = {2 is the motor drive frequency.
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6.19.2 Calibration of analog output

[FEE ] Analog output signal selection
[FE5 1] Inclination characteristic of analog output
[F &5 2] Analog output bias

¢ Function
Output signal from the FM terminal can be switched between 0 to TmAdc output, 0 to 20mAdc output,
and 0 to 10Vdc output with the F 5 & { setting. The standard setting is 0 to TmAdc output.

*

Optional frequency meter: When using QS6T, set ~ & 5 (=0 (meter option (0 to 1mA) output).
[Parameter setting]

Title Function Adjustment range Default setting
0: Meter option (0 to 1mA)
FE&E ! | Analog output signal selection 1: Current (0 to 20mA) output 0

2: Voltage (0 to 10V) output
F59 ¢ Inclination characteristic of analog | 0: Negative inclination (downward slope)
' | output 1: Positive inclination (upward slope)

E F532 | Analog output bias 1.0 - +100.0% 0
Note 1: With 0 to 20mAdc (4 to 20mAdc) output, or 0 to 10Vdc output, set F 55 {to {or 2.

B Example of setting

[FEE (=1, FE5 (=1, FE52=0(%) [FEE (=1, FE5 =1, F552=20(%)
(mA) (mA)
20 20
€ €
4 4
5 5
o o
= =
i=3 £ -x-- 4
S Sregel [t |
0 100% 0 100%
Internal calculated value Internal calculated value
[FEE {=1,FET =0, F557=100(%) [FEE {=1,55 (=0, F5 §7=100(%)
(mA) (mA)
same 20 Rgmmmemgommememmeen -am- 20
€ n €
g : Large gain g
8rs3e 3rs92
=3 =}
Qo o
= 5 4
le) 10 e} N I N
0 100% 0 100%
Internal calculated value Internal calculated value

%  The analog output inclination can be adjusted using the parameter £ /7.
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6.20 Operation panel parameter

6.20.1 Prohibition of key operations and parameter settings

F |l [l |: Parameter protection selection
£ 1 31| Panel frequency setting prohibition (~ ')

I

: Disconnection detection of extension panel

Dy

: Local/remote key prohibition of extension panel

: Panel operation prohibition (RUN key)

: Panel emergency stop operation prohibition

F 745 | Panel reset operation prohibition
FI3L5 CROd1F T 4 change prohibition during operation

: Password setting (F 70 0)

F 7 35| Password verification
e Function

These parameters allow you to prohibit or allow operation of the RUN and STOP keys on the
operation panel and the change of parameters. Using these parameters, you can also prohibit
various key operations. Lock parameters with a password to prevent configuration.

Parameter setting]

Title Function Adjustment range Default setting
0: Permitted
1: Writing prohibited (Panel and
F 700 | Parameter protection selection extension panel) 0
2: Writing prohibited (1 + RS485
communication)
F130 f,_f",‘_e)' frequency setting prohibition 0: Permitted, 1: Prohibited 0
LS
Fi3¢ E;Z"l””ec“"” detection of extension | . pe ritted, 1: Prohibited 0
F73p | Locallremote key prohibition of 0: Permitted, 1: Prohibited 1
extension panel
] Panel operation prohibition . . . "
Fi133 (RUN key) 0: Permitted, 1: Prohibited 0
F 73y | Panel emergency stop operation 0: Permitted, 1: Prohibited 0
prohibition
FI135 Panel reset operation prohibition 0: Permitted, 1: Prohibited 0
rran o ihiti;
r=ac |LA0d | FIIOd change prohibition | . . . .
Fi36 during operation 0: Permitted, 1: Prohibited 1
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Title Function Adjustment range Default setting
0: Password unset
F 138 | Password setting (F 70 0) 1-9998 0
9999: Password set
0: Password unset
F 735 | Password verification 1-9998 0
9999: Password set
% Assigning the parameter editing permission (function number 110, 111) to any logic input terminal,
parameters can be written regardless of the setting of F 7 1.
Note1: £ 711 =2 will be available after reset operation.

When protection using a password is necessary, set and remove with the following method.

B Password setup method
Preparation: Parameters other than F 71, F 735, and F 7 35 cannot be changed when F 7 [ is set
to toc.
(1) When F 735 or F 7315 are read out and the value is £, a password is not set. A password can be set.
(2) When F 735 or F 735 are read out and the value is § 5 5 5, a password is already set.
(3) Ifapassword is not set, one can be set. Select and register a value between { and 5555 for F 73 5.

The number becomes the password. It must be entered to remove the password, so do not forget it.

(4) The settings for parameter & 7 {} cannot be changed.

Note2: If you forget the password, it cannot be removed. Do not forget this password as we cannot retrieve it.

Note3: Password cannot be set when parameter £ 75 = setting.
Set the password after parameter £ 7/7 1= { to ' setting.

Note4: Reading out password to parameter writer (option) is possible in 5 minutes after setting # 73 &.
Please note that reading out is impossible after elapse of 5 minutes or power off because of protection
of password.

B Password examination method
(1) When F 735 or F 735 are read out and the value is § 5 5 5, a password is set. Changing the
parameter requires removing the password.
(2) Enter athe number ( { to 55 5 &) registered to £ 7 3 & when the password was set for & 73 5.
(3) If the password matches, # A 5 5 blinks on the display and the password is removed.
(4) If the password is incorrect, = A& ! blinks on the display and 7 7 3 5 is displayed again.
(5) When the password is removed, the setting for parameter £ 7 [ can be changed.
(6) By setting parameter £ 71 =, the settings of all parameters can be changed.
Note5: Entry of £ 7 3 5 setting is possible up to 3 times. Please note it is impossible to set, if you set the
wrong number over 3 times. Number of times is reset after power off.
When protecting a parameter is necessary with the external logic input terminal, set with the following method.

F-62



TOSHIBA E6582233

W Prohibit changing parameter settings with logic input
Set "Parameter editing prohibited" for any input terminal.
Activating the "Parameter editing prohibited" function prevents changes to all parameters.
The following table shows an example of setting input terminal S2.

Title Function Adjustment range Setting

Fi '(g‘;‘;‘ terminal selection 4A | ¢ 5 200: PWP(Parameter editing prohibited)

Setting value 201 is reverse signal.
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6.20.2 Changing the unit (A/V) from a percentage of current
and voltage

[F 7L ]:Current/voltage unit selection

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

Current 100% = Rated current of inverter
Input voltage 100% = 400Vac
Output voltage 100% = 400Vac

B Example of setting

During the operation of the VFNC3E-4022P (rated current: 5.5A) at the rated load (100% load), units are
displayed as follows:

1) Display in percentage terms 2) Display in amperes/volts
Foonn % Output current:
L vy 100%

r n Output current:
: L 5 5 u 5.5A
H nn : H nn Input voltage:
vy 100% uvu 400V

Parameter setting]

Title Function Adjustment range Default setting
Fi0: Current/voltage unit 0: % 0
1| selection 1: A (ampere) / V (volt)

*

The F 70 | converts the following parameter settings:
e Adisplay Current monitor display: Load current, torque current
Motor electronic-thermal protection level 1 & 2

EHm F 1T

DC braking current Fesd
Stall prevention level 1 & 2 FED I FIBS
Small current detection current FE !

e Vdisplay: Input voltage, output voltage
Note) Base frequency voltage 1 & 2(w L. w, F {7 ) always displayed in the unit of V.
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6.20.3 Displaying the motor or the line speed
[F 752 Free unit display scale

¢ Function
The frequency or any other item displayed on the monitor can be converted freely into the rotational
speed of the motor, the operating speed of the load, and so on.

The value obtained by multiplying the displayed frequency by the F 717 Z-set value will be displayed as
follows:

Value displayed | = |Monitor-disp|ayed or parameter-set frequency| x

1)  Displaying the motor speed
To switch the display mode from 50Hz (default setting) to 1500min-' (the rotating speed of the 4P motor)

2) Displaying the speed of the loading unit
To switch the display mode from 50Hz (default setting) to 5m/min (the speed of the conveyer)

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.
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Parameter setting]
Title Function Adjustment range Default setting
cn Lo 0.00: Disabled (display of frequency)
F 102 | Free unit display scale 0.01-200.0 0.00

* Free unit

Frequency monitor display

Frequency-related parameters

* The F 70 converts the following parameter settings:

Operation frequency command, Operation
frequency, PID feedback, Frequency command
value After correction, Operation frequency
command at trip

FOOREH UL, LL, B0 i~50 7,
FUOo, Fio L FID2, F202, F2OM,
FOHO, F2H 1 F2HS, FES0, F2ES,
FOBET FEER F2I0,F27 1,

FOBI~F284, F39 L, F505 FI07

6.20.4 Changing the steps in which the value increment

[F 7L 7] Free step (1-step rotation of setting dial)

¢ Function

It is possible to change the step width changed at panel frequency setting.
This function is useful when only running with frequencies of intervals of 1 Hz, 5 Hz, and 10 Hz units.

Note 1: The settings of these parameters have no effect when the free unit selection (F 7 ') is enabled.

Note 2: Set F

Parameter setting]

]
(AT

i

to other than 0. When increasing the frequency by rotating the setting dial and if L/,
(Upper limit frequency) is exceeded by rotating 1 step more, be careful as the H ! alarm displays
before this happens and the frequency cannot be increased beyond this point.

Similarly, when rating the settings dial to lower the frequency, if the rotating 1 step more lowers it
below £ L (lower limit frequency), the L. I alarm displays before this happens and the frequency
cannot be lowered beyond this point.

Title Function Adjustment range Default setting
Fi07 Free step (1-step rotation of setting 0.00: Disabled 0.00
= dial) 0.01-F H (Hz) :

Operation example

F 70 7 =0.00 (disabled)
By rotating the setting dial 1 step, the panel frequency command value changes only 0.1 Hz.

T =
w0 =

When F

10.00 (Hz) is set

Rotating the setting dial 1 step changes the panel frequency command value in 10.00 Hz increments, from
0.00 up to 50.00 (Hz).
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6.20.5 Changing the initial display of the panel

[F 7 {07 Initial panel display selection
[F 72071 Initial extension panel display selection

¢ Function
This parameter specifies display format while power is ON.

B Changing the display format while power is ON
When the power is ON, the standard monitor mode displays the operation frequency (default setting) in the
format of "J.03" or "I F F". This format can be changed to any other monitor display format by setting
F 7 ! T. This new format, however, will not display an assigned prefix such as & or [ . When the power is
ON, the display of the extension panel is setat F 72/ J.

% When the power is ON, the main panel and the extension panel can be set to display differently.

Parameter setting]

Title Function Adjustment range Default setting
: tion fi Hz/f it
FTlin Initial panel display selection ?: 85?;3t|23rr;ergu&?/%( z/free unit) 0
" ) R 2: Frequency setting value (Hz/free unit)
£720 Initial gxtensmn panel display 3t017: - 0
selection 18: Arbitrary code from communication

* F 7 !} Fordetailson/F 77 0= {&, see the Communications Function Instruction Manual.

6.20.6 Changing display of the status monitor
-[F 7 & Status monitor 1 to 6

Change monitor display items in the status monitor mode.
= Refer to chapter 8 for details.

6.20.7 Integrating wattmeter

F 745 |: Integrating wattmeter display unit selection

eFunction

At the main power off, this monitor value is cleared and also, the display unitis selectable.

Title Function Default setting
Depends on
th it

Fa4s Integrating wattmeter display unit selection fR(;?sfg Y
section 10.4)
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6.20.8 Parameter registration to easy setting mode

6.21

-[F 7 7H Easy setting mode parameter 1 to 24

Up to 24 arbitrary parameters can be registered to easy setting mode.
= Refer to section 4.4 for details.

Communication function (RS485)

[FED T Baud rate [FE 7 Block write data 1

Parity [FE 7 1] Block write data 2

Inverter number

[FE LT 3] Communication time-out time [FE 75 Block read data 2

[N

: Communication time-out action [F & 7 7| Block read data 3

[FELDE | Communication time-out [FE 75 Block read data 4

detection condition

[FEZ 5 Selection of communication [FE 75 Block read data 5

protocol

A Warning

[

o Set the parameter Communication time-out time (F & £ 3) and Communication time-out action (F &2 ).
If these are not properly set, the inverter cannot be stopped immediately in breaking communication and
this could result in injury and accidents.

* An emergency stop device and the interlock that fit with system specifications must be installed.

Mand_atory If these are not properly installed, the inverter cannot be stopped immediately and this could result in
action injury and accidents.
Refer to the Communications Function Instruction Manual (E6581657) for details.
e Function
2-wire RS485 communication is built-in as standard.
Connect with the host to create a network for transmitting data between multiple inverters. A computer
link function is available.
<Computer-linking functions>
The following functions are enabled by data communication between the computer and inverter
(1) Monitoring inverter status (such as the output frequency, current, and voltage)
(2) Sending RUN, STOP and other control commands to the inverter
(3) Reading, editing and writing inverter parameter settings
% Timer function ---Function used to detect cable interruptions during communication..
When data is not sent even once to the inverter during a user-
defined period of time, an inverter trip (£ ~ ~ 5 is displayed on the
panel) or an output terminal alarm can be output.
X Broadcast communication function --*Function used to send a command (data write) to multiple
inverters with a single communication.
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% 2-wire RS485 communication option is as follows.
(1) USB communication exchange unit (Type: USB001Z)
Cable for communication between the inverter and the unit (Type: CAB0011 (1m), CAB0013 (3m),
CAB0015 (5m))
Cable for communication between the unit and computer: Use a commercially available USB 1.1 or 2.0
cables. (Type: A-B, Cable length: 0.25 to 1.5m)

(2) Parameter writer (Type: RKP002Z)
Communication cable (Type: CAB0011 (1m), CAB0013 (3m), CAB0015 (5m))
(3) Extension panel (Type: RKP0072)

Communication cable (Type: CAB0071 (1m), CAB0O073 (3m), CAB0075 (5m))

W Settings for run/stop via communication

Title Function Adjustment Standard Setting example
range defaults
=
ran : M3 . £ (RS485
L /1lld | Command mode selection o~ {(panel) communications)
B Settings for speed command via communication
Title Function Adjustment Standard Setting example
range defaults
Frequency setting mode L 3 (RS485
o I~
FNEd | selection b-5 £ (Setting dial) communications)

B Communication function parameters (2-wire RS485 communication)
Communication speed, parity, inverter number, and communication error trip time settings can be changed
via panel operations or communication.

Parameter setting]

Title Function Adjustment range Default setting

3. 9600bps

FEOO | Baudrate 4: 19200bps 4
5: 38400bps
0: NON (No parity)

FED ! | Parity 1: EVEN (Even parity) 1
2: ODD (Odd parity)

FELZ | Inverter number 0-247 0

Py G oation g . . 0: Disabled (*)

FE&L03 | Communication time-out time *1 0.1-100.0 (s) 0.0
0: Alarm only

FEL0Y | Communication time-out action *2 | 1: Trip (Coast stop) 0
2: Trip (Deceleration stop)

*1: Disabled
*2: Trip ..

.. Indicates that the inverter will not be tripped even if a communication error occurs.
...The inverter trips when a communication time-over occurs.

In this case a trip information £ ~ ~ 5 flashes on and off on the operation panel.
Alarm............... When a communication time-over occurs, an alarm can be output from the output terminal.
Output terminal function: 78 (RS485 communication error) or 79 (RS485 communication
error reverse)

F-69




TOSHIBA

E6582233

Title Function Adjustment range Default setting
0: Valid at any time
Faog Communication time-out detection | 1: Communication selection of 1
Y condition Fhilbdor L0
2: 1+ during operation
FE29 Selection of communication 0: Toshiba inverter protocol 0
" He < | protocol 1: ModbusRTU protocol
0: No selection
F870 | Block wite data 1 37 Command information 0
3: Frequency setting
4: Output data on the terminal
. board
£
FH 7! | Block write data 2 5: Analog output for 0
communication
FE75 | Block read data 1 0: No selection 0
1: Status information
F&8 75 | Block read data 2 2: Output frequency 0
3: Output current
4: Output voltage
=g T
Fe Block read data 3 5: Alarm information 0
6: PID feedback value
F8718 | Blockread data 4 7: Input terminal board monitor 0
c oo 8: Output terminal board monitor
F875 | Blockread data 5 9: VI terminal board monitor 0
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B Communication function settings
Commands and frequency settings are given priority by communication. (Prioritized by commands from the
panel or terminal block.) Thus, command and frequency settings from communication are activated,
regardless of the command mode selection (£ /7 i o) or frequency settings mode selection settings (F /7 o).

However, setting 48: SCLC (switching from communication to local) with input terminal function selection and
when inputting from an external device, it is possible to operate at command mode selection (£ /7 o) and
frequency setting mode selection (F /7 [ o) settings.

Moreover, connecting the optional extension panel and selecting local mode with the LOC/REM key changes
to panel frequency/panel operation mode.

B Transmission specifications
ltem Specifications

Interface RS485 compliant

Half duplex [Serial bus type (Line terminations resistor necessary at
both ends of system)]

Wiring 2-wire

Transmission path configuration

Transmission distance 500 m max. (total length)

32max. (including upper host computer) Inverters connected in the
system: 32max.

Synchronization Asynchronous

Default: 19200 bps (parameter setting) 9600/19200/38400 bps
selectable

ASCll mode ... JIS X 0201 8-bit (ASCII)

Binary code ... Binary code, 8-bit fixed

Connection terminals

Transmission speed

Transmission character

Stop bit length Received by inverter : 1 bit / Sent by inverter : 2 bits
) Battery Even number/odd number/non Selection (parameter setting),
Error detection checksum
Error correction None
Response monitoring None
Transmission character type 11 bit characters (Stop bit =1 , with parity)

Inverter operation at communication time-over: Select from
trip/alarm/none

Other — When alarm is selected, an alarm is output from the output
terminal.

When trip is selected, £ ~ ~ 5 blinks on the panel.
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B Configuration of RS485 connector and wiring
Inverter viewed Pin - RS485
Name Description L
from bottom number communication
1 -
For factory
2 - Do not connect
3 (SG) Ground
4 RXD+TXD+ Sam§ phase
reception data X
Anti-phase Using
5 RXD-TXD- P
| reception data
Pin-8 Pin-1 6 _ Open
7 P8 Power suPpIy Do not connect
for option
8 SG Ground Using
Termination Straight Straight Straight Termination
resistor  Master Slave Slave y Slave resistor
Epi N4l XD/ XD+ RXD+/TXD+ RYD+/TXD+ RYD+/TXD+ E]
RXD-/TXD- RXD-/TXD- RXD-/TXD- RXD-/TXD-
Pin-5
Pin-8 SG \—— [ ——— G G

Termination resistor : 100 to 120 Q-1/4W or more

<+ Connect only Pin-4, 5, 8 when manufacturing on the communication cable on the user side.
Never use pin-7. Note 1)

In case branch cables, use the terminal board or refer to following table.
Full length must be within 500m and stab length of branches must be within 1m each.

Product Type Maker
SANWA DENKI
k / jack t h t B, W
Jack / jack type branch adaptor J8888 KOGYO CO.LTD.
Branch connector BMJ-8 HACHIKO ELEGTRIC
Branch connector with termination resistor BMJ-8P CO.LTD
Rosette (additional 8 units) OMJ-88R T

Note 1) Pin-7 provides power to the extension panel for option. Do not use this pin for RS485 communication.
Incorrect connect may result in the inverter malfunction or failure.
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B Connection example when using the computer link function

<Independent communication>
Perform computer-inverter connection as follows to send operation frequency commands from the host

computer to inverter No. 3:

— \\/irin

g
Hos computer = : Data (Host%lNVQ/
- = Response data (INV — Host)
DS ==
B A BN A |

INV No00 1 INV No.01 1 INV No.02 -{ INV No.03 INV No.29 -{ INV No.30 1

g g § g §

% % © % m©

[ = =4 = - [

§ § 2 § g

o] ] ) o] 0]
"Given away": Only the inverter with the selected inverter number conducts data processing. All other

inverters, even if they have received the data, give it away and stand by to receive the

next data.
% : Use the terminal board to branch the cable.

(1) Data is sent from the host computer.

(2) Data from the computer is received at each inverter and the inverter numbers are checked.

(3) The command is decoded and processed only by the inverter with the selected inverter number.

(4) The selected inverter responds by sending the processing results, together with its own inverter
number, to the host computer.

(5) As aresult, only the selected inverter starts operating in accordance with the operation frequency

command by communicating independently.
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<Broadcast communication>
When sending an operation frequency command via a broadcast from the host computer
— \/\/iring
Hosg conputer :Data (Host — | NVQ/
= Response data (INV — Host)
¥ |
INV/No.01 INV No.02 INV No.03 INVNo .29 INV No.30

% : Split the cable among terminal blocks.

™M
@)
®)
)

(©)

Send data from the host computer.
The inverters receive data from the host computer and the inverter number is checked.

When * is next to the position of an inverter number, it is judged a broadcast. The command is
decoded and processed.
To prevent data conflicts, only inverters where * is overwritten to 0 can reply with data to the host

computer.

As a result, all inverters are operating with the broadcast operation frequency command.

Note: Specify inverter numbers by group for group broadcasts.
(Function only for ASCIl mode. For parity mode, see the Communications Function Instruction Manual.)
(Ex) When *1 is set, inverters 01, 11, 21, 31 to 91 can be broadcast to.

6.22 Free notes

In this case, the inverter specified in 01 can reply.

[FEELT] Free notes

¢ Function H
To enable easier management and maintenance of the inverter, it is possible to enter the identification
number. i

[Parameter setting]

Title

Function

Adjustment range

Default setting

FERBED

Free notes

0 - 65535

0
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7.1 Operating external signals

E6582233

You can control the inverter externally.

The parameter settings differ depending upon your method of operation. Determine your method of operation (the
operational signal input method, speed command input method) before using the procedure below to set the
parameters.

[Procedure for setting parameters]

Check external signal conditions

|

Run signal: Run signal: Run signal: Run signal:

Panel keypad
Speed command:

Panel keypad

Panel keypad
Speed command:

Terminal board

Terminal board
Speed command:
Panel keypad

Terminal board
Speed command:
Terminal board

Refer to section 3.2
Example 1)

Refer to section 3.2
Example 3)

Refer to section 3.2
Example 2)

Refer to section 3.2
Example 4)

| = = =

| == =

[ With run/stop from the Panel keypad |

I Nx] =

SToP

LM d = | (Panel keypad)

=
"

[ With run/stop from external signal |
14 = [ (terminal board) *

£ (RS485 communication)
*Sink/source logic (I/O terminal logic)

can be switched.

Refer to section 6.3.1 for details.

I
1
1
1
y

[ With frequency command from panel keypad |

[ With frequency command from external signal |

Fhiod = ! (setting dial 1) f@“u, @

(@\

Fnod =2 (setting dial 2)

F Il d = (terminal board V1)
3 (RS485 communication)
5 (UP/DOWN from external
logic input)

* For settings based on communication, refer to section 6.22.
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7.2  Applied operations by an I/O signal (operation from

the terminal block)

7.2.1 _ Input terminal function

This function is used to send a signal to the input terminal from an external programmable controller to operate or
configure the inverter.
The ability to select from a variety of functions allows for flexible system design.

[Control terminal board]

[FLAJFLB[FLC]  [cC] Vi [P5]FM]
SIS
HIH
out[No[cc] F | R[s1]s2[P24]
00000

B Settings for the logic input terminal function

Tse;rrnnk')njl Title Function Adjustment range Default setting
Fiid Input terminal selection 1A (F) 2 (F)
F Fisd Input terminal selection 1B (F) 0-201 Note 1) 0 (No function)
F 55 Input terminal selection 1C (F) 0 (No function)
sl Input terminal selection 2A (R) 4 (R)
R F 57 Input terminal selection 2B (R) 0-201 Note 1) 0 (No function)
F {58 Input terminal selection 2C (R) 0 (No function)
E] Input terminal selection 3A (S1) 10 (SS1)
St Fi53 Input terminal selection 3B (S1) 0-201 Note 1) 0 (No function)
Fii Input terminal selection 4A (S2) 12 (SS2)
s2 Fi5Y Input terminal selection 4B (S2) 0-201 Note 1) 0 (No function)
0: Voltage signal input (0 - 10 V)
£i09 Analog/loglc input 1: Cur(ent signal input (4 - 20 mA) 0
VI Selection (VI terminal) 2: Logic input
3: Voltage signal input (0 - 5 V)
Fl Input terminal selection 5 (VI) 8-55 Note 3) 14 (SS3)
Note 1) Multiple functions assigned to a single terminal operate simultaneously.

Note 2) In case of setting always active function, assign the menu number to F {5 and F

function selection).
Note 3) When VI is used for the logic input, always connect a resistor between VI and terminal P24 in sink logic,

between VI and terminal CC in source logic. Refer to section 2.3.2 (page B-12) for details.

/] (always active
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H Connecting
1)  For logic input a

Relay a-contact With sink settings

Input terminal

i % Operates by short circuiting between ;
i the input terminal and CC (common). i
i Use for forward rotation, reverse H
cc i rotation, and multi-stage speed.

2)  For connection (sink logic) via transistor output

| Inverter | | Programmable controller |

Input terminal *Control by connecting the input terminal
i and CC (common) to the output (non-logic
switch) of the programmable controller. Us
i for forward rotation, reverse rotation, and
cc i multi-stage speed. Use a 5 mA transistor
i that operates at 24 V dc.

* About programmable controllers and interfaces .

Supply the power for logic input terminal from external to P24 terminal (external 24Vdc input terminal) in case of
controlling the inverter by using an open collector output of programmable controller.
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B Usage example 1 --- 3-wire operation (one-push operation)
Use the 3-wire operation function to operate the inverter, maintaining operation without using the sequence circuit
by inputting an external signal (reset logic signal).

F -] Forward run Forward run (F) : Pressing forward run (F) rotates forward at
the specified frequency command value.
R /—0 Reverse run Reverse run (R) : Pressing reverse run (R) rotates in reverse
at the specified frequency command value.
S2 p HD HD (S2): Pressing HD (S2) decelerates and stops.
cC
'y
Lol S R I R A | Output
Forward TV /\ / (7' frequency
g\ \ /1Y
0 >
& / \/
Reverse
A
ON
HD | » OFF
A
F N S ON
»OFF
R 1 A | R o e ON
> OFF
Power ON
Supply
» OFF
%_J \__V—_)

Note 2) Note 3)

Note 1) Set F { ![i = & (ST: standby) and L /i{l 4 = i (terminal board) for 3 wire operation. Assign HD
(operation hold) to any input terminal at input terminal selection. When assigning the S2 terminal
as shown above, set £ { {4 = 5[I (HD: operation hold).

Note 2) If the terminals are ON before turning on the power, terminal input is ignored when the power is
turned ON. (Prevents sudden movements.) After turning the power ON, turn terminal input ON
again.

Note 3) When HD is OFF, F and R are ignored even when ON. R does not operate even if it's ON when
HD is ON. Likewise in this state, F does not operate even if it's ON. Turn F and R OFF and then
turn them ON.

Note 4) During 3 wire operation, sending the jog run mode command stops operation.

G4
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Note 5) Be aware that DC braking continues even if a startup signal is input during DC braking.

Note 6) Only F and R maintain HD (operation hold). When using F or R in combination with other
functions, be aware that the other functions do not hold. For example, when F and SS1 are
assigned, F holds, but SS1 does not.

[Parameter settings]

Terminal symbol Title Function Adjustment range Setting example
(4 - ; 50
S2 Fid Input terminal selection 4A (S2) 0-201 (HD operation hold)

B Usage example 2 --- Jog run
Jog run is used for inching the motor. When a jog run signal is input, a jog run frequency is immediately output,
regardless of the acceleration time set.
Assign the jog run function to any input terminal. For example, when assigned to the S2 terminal, set £ { {4 =
/. Jog run is done while the jog input terminal (S2 terminal) and either F or R are ON.

A
Setting frequency
Forward run
Forward run Forward run
Reverse run = N
0 >
F command

R command

S$2 command
CFiH=18)
Normal operation

of frequency
setting signal input

e The jog frequency is fixed at 5Hz.

e The stop pattern is slowdown stop.

e The jog run setting terminal is valid when the operation frequency is less than the jog frequency. Jog run does
not function when the operation frequency is higher than the jog frequency.

e Even if an operation command is input midway, jog operation is prioritized.

o The jog frequency is not limited by the upper limit frequency ( parameter /1 ).
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B List of logic input terminal function settings

Parameter Parameter
programmed value X programmed value .
— - Function — - Function
Positive | Negative Positive | Negative
logic logic logic logic
o { | No function 35 37 PID control prohibition
c 3 | Forward run command HE 4 Forced local from communication
H 5 | Reverse run command 50 5 { | Operation hold (hold of 3-wire
operation)
& 7 Standby 52 53 PID integral/differential clear
a8 2 | Reset command e 55 PID characteristics switching
i il Preset-speed command 1 558 89 Frequency UP  *1
2 {3 | Preset-speed command 2 840 91 Frequency DOWN _ *1
i /5 Preset-speed command 3 g7 83 Clear frequency UP/DOWN ~ *1
i {7 | Preset-speed command 4 895 g7 Coast stop command
{8 !9 | Jog run mode N i Frequency setting mode terminal
board VI
20 2 { | Emergency stop by 08 e Command mode terminal board
external signal
== 23 | DC braking command g [N Parameter editing permission
o4 25 2nd 2 23 Forced deceleration command
acceleration/deceleration
= 25 | 2nd V/F control mode col o0 Parameter editing prohibition
switching
ic 33 | 2nd stall prevention level

*1: Active when F /1[I o (frequency setting mode selection) = 5 (UP/DOWN from external logic input) is set.
The frequency setup range is from .07 to L/ (upper limit frequency). The acceleration/deceleration time
relative to the set frequency is 5L [ /o £ L while the acceleration/deceleration speed is not switched.

Y Refer to section 10.5 for details about the input terminal function.
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7.2.2  Output terminal function (sink logic)

This function is used to output a variety of signals to external devices from the inverter.
With the logic output terminal function, you can select from multiple output terminal functions. Set two types of
functions for the OUT terminal and then you can output when either one or both of them is ON.

[Control terminal block]

[FLAFLBFLC]  [cc] Vi [ P5 ] FM]
SISIS
HHH
out[Nocc] F [ R [s1[s2]P4]

Q00O O

B Usage

FLA, B, C function: Set at parameter £ {3¢2.

OUT function: Set at parameter £ {38 and 13 7.

Note1) 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.

H Assign one type of function to an output terminal

Terminal Title Function Adjustment range Default setting
symbol
ouT F {30 | Output terminal selection 1A 4 (Low-speed detection signal)
0-255
A FBL ) F {37 | Output terminal selection 2 10 (Fault signal (trip output))

Note 2) When assigning 1 type of function to the OUT terminal, setonly = {3 [.
Leave parameter & {3 7 as the standard setting (F {3 7=2755).
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H Assign two types of functions to the output terminal (OUT)

E;rr:&all Title Function Adjustment range Default setting
£330 Output terminal 4 (Low-speed detection
T TTH | selection 1A 0-255 signal)
, Output terminal B
ouT Fi3i selepction 1B 255 (Always ON)
£ r3g | Output terminal logic O:F {30and F {37 0
rorad selection 1F 300 F 13T

Note 3) £ 3!} and F {3 7 are active only when F 5 5 5 = [J: Logic output (default).
Function is inactive when F & 5 5 = {: Pulse train output is set.

(1) Output signals when two types of functions are simultaneously
turned ON.

Signals are output when parameter = { 3 5 is the default (= {3 5 = 0), and the functions set at
parameters £ {3 and F {3 7 are simultaneously turned ON.

Y Timing chart

ON 1
£ 30 e
OFF _—
o | I i
‘ b
Fi31 o .

out ON
Output OFF

(2) Output signals when either one of two types of functions are
simultaneously turned ON.

Signals are output when parameter ~ ! 35 =1, and either of the functions set at parameters ~ {3
and F {3 7 are turned on.

% Timing chart

ON

F 30
OFF
ON

Fi3a
OFF
N

ouT °

Output OFF
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M List of output terminal function settings

<Explanation of terminology>
eAlarm ... Alarm output when a setting has been exceeded.
* Pre-alarm ..... Alarm output when the inverter may cause a trip during continued operation.
List of detection levels for output terminal selection
Parameter programmed Parameter
value . programmed value X
— - Function ” - Function
Positive | Negative Positive | Negative
logic logic logic logic
0 H Frequency lower limit 28 = Small current detection
c 3 Frequency upper limit = 25 Over-torque detection
Y 5 Low-speed detection Yo s Run/Stop
signal
& 7 Output frequency 56 57 Cumulative operation time alarm
attainment signal
(acceleration/deceleration
completed)
a8 g Set frequency attainment 50 &1 Forward/reverse run
signal
i i Fault signal (trip output) 7 15 RS485 communication error
Yy 5 Over-current pre-alarm a2 23 Designated data output
i e Overload pre-alarm 28 25 Parts replacement alarm
= 21 Overheat pre-alarm INE N7 Fault signal
(output also at a ready)
2c = Overvoltage pre-alarm 254 Always OFF
= Power circuit 255 Always ON
undervoltage detection

Note 1) ON with positive logic : Open collector output transistor or relay turned ON.
OFF with positive logic : Open collector output transistor or relay turned OFF.
ON with negative logic : Open collector output transistor or relay turned OFF.
OFF with negative logic: Open collector output transistor or relay turned ON.

Y Refer to section 10.6 for details about the output terminal functions or levels.
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7.3  Speed instruction (analog signal) settings from
external devices

You can select from voltage input (0 to 10V, 0 to 5V), and current input (4 to 20mA) for an analog input terminal
(VI). The maximum resolution is 1/1000.

[Control terminal block]

[FLAJFLB[FLC]  [cC] VI [P5]FM]
SlSlS)

HIH
loutiNo[cC] F | R [S1]S2]P4]

H Analog input terminal (VI) function settings

Title Function Adjustment range Defz_iult
setting
0: Voltage signal input (0 - 10V)
Fing Analog/logic input selection 1: Current signal input (4 - 20mA) 0
(VI terminal) 2: Logic input
3: Voltage signal input (0 - 5V)
FZ20 ¢ | Vlinput point 1 setting 0-100% 0
F2oz VI input point 1 frequency 0.0 - 400.0Hz 0.0
F203 | Vlinput point 2 setting 0-100% 100
F2h0 VI input point 2 frequency 0.0 - 400.0Hz *
F 285 | Analog input filter 4-1000 ms 64

Note1) When stable operation cannot be attained because of frequency setting circuit noise, increase ~ & {1 5.
Note2) Semiconductor switch is used to switch between current input and voltage input.
When power supply is off, it is high impedance between VI-CC terminals in spite of current input selecting.
The break detection might operate when current generator (4-20mA) with the break detection function is used.
Please correspond as following to prevent this problem.
1) Solution by sequence
Power supply is switched off inverter and current generator (PLC etc...) at same time with interlock
sequence not to operate break detection function.
2) Solution by external resistor connection
Connect resistor 1/2W-500Q2 or 470Q between VI-CC terminals, and set the following parameter (voltage
input setting).
F {1 5=0 (Voltage input : Default setting)
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7.3.1  Settings depending on voltage (0 to 10 V) input

You can set the frequency settings by inputting an analog voltage signal of 0 to 10Vdc between the VI and CC
terminals.

The following shows examples when the run command is input from the terminal.

Title Function Adjustment range Default setting Setting example
I . _ 1 0
L 710 d | Command mode selection 0-2 (panel keypad) (terminal board)
nn Frequency setting mode R 2 0
FREOd | selection 0-5 (setting dial) | (terminal board VI)
0: Voltage signal input (0 - 10V) 0
Analog/logic input selection | 1: Current signal input (4 - 20mA) .
coan
Fio3g (VI terminal) 2: Logic input 0 (V(()(I)ta_g1eos\|/g3;lal
3: Voltage signal input (0 - 5V)
F 28 ¢ | Vlinput point 1 setting 0-100% 0 0
F 202 | Vlinput point 1 frequency 0.0 - 400.0Hz 0.0 0.0
F 28 3 | Vlinput point 2 setting 0-100% 100 100
F 204 | Vlinput point 2 frequency 0.0 - 400.0Hz * 60.0
F 2045 | Analog input filter 4 - 1000 ms 64 64

M Run and stop settings
Motor You can switch between forward run (F)
Power and reverser run (R), and run/stop with
Supply external signals.
M Setting characteristics for the frequency
setting signal and operation frequency
s1 Set characteristics at two points in the
FLA s2 diagram below.
— M Connecting and calibrating the
FLB frequency meter
Select the type of meter connected at
FLC F oo Forward F &8 {and calibrate.
§ run = Refer to section 3.4 for details.
R ¢— Reverse
P24 run
FM Hz
o g Point 2
& FI04
> Point 1
NO £
S
[ L] [t ]
@ 0,
cC VI Ps §fcie %
= [ Foot Fao3
+ 0% 100%
_ Otot0V ov to 10V)
Frequency setting signal
I F 1809 = 0: Voltage signal input (0 — 10 V) (default)
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7.3.2

Settings depending on current (4 to 20 mA) input

You can set the frequency settings by inputting an analog current signal of 4 (0) to 20mA dc between the VI and
CC terminals.

The following shows examples when the run command is input from the terminal.

Title Function Adjustment range Default setting Setting example
) 1 0
£ 10 d | Command mode selection | 0-2 (panel keypad) | _(terminal board)
Ennd Frequgncy setting mode 0-5 .2 ) :
selection (setting dial) (terminal board VI)
0: Voltage signal input (0 - 10V) 1
) Analog/logic input selection | 1: Current signal input (4 - 20mA .
FIGs | w telg’ningl) : 2: Logic inpgt Pt ) 0 (g“_"zeg:nfg;‘a'
3: Voltage signal input (0 — 5V)
F 28 ! | Vlinput point 1 setting 0-100% 0 20(0)
F 202 | Vlinput point 1 frequency 0.0 - 400.0Hz 0.0 0.0
F 203 | Vlinput point 2 setting 0-100% 100 100
F 204 | Vlinput point 2 frequency 0.0 - 400.0Hz * 60.0
F 215 | Analog input filter 4 - 1000 ms 64 64

mccs
VF-nC3E

Motor
um
VvIT2

T3 w3
s1
FLA 82
LA
FLB
Forward
JFLC F ¢ run
R ¢— Reverse
P24 run
ouT M
NO
[1] cce
CC Vi P5

4(0)to 20 mA dc

| F 1089 = {: Current

signal input (4 — 20mA)

M Run and stop settings
You can switch between forward run (F) and
reverser run (R), and run/stop with external
signals.

M Setting characteristics for the frequency
setting signal and operation frequency
Set characteristics at two points in the
diagram below.

M Connecting and calibrating the frequency
meter
Select the type of meter connected at F 5 5 ¢
and calibrate.
= Refer to section 3.4 for details.

Hz
>
E I
gFagH Point 2
g Point 1
‘s
S
s
[
Izl
§Feae %
Foli Foo3
0% 20% 100%
(0 to 4 to 20mA)

Current input

Frequency setting signal
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7.3.3

Settings depending on voltage (0 to 5 V) input

<external potentiometer>

You can set the frequency by connecting the FRH kit (optional), or a potentiometer (1 to 10kQ — 1/4W) to the VI

terminal.

Connect the potentiometer between the P5, VI, and CC terminals. The standard voltage for the P5 terminal is 5Vdc.
Instead of using the potentiometer, you can set the frequency settings by inputting an analog voltage signal of 0
to 5Vdc between the VI and CC terminals.

The following shows examples when the run command is input from the terminal.

Title Function Adjustment range Default setting Setting example
o : 1
L 71l d | Command mode selection 0-2 (panel keypad) (terminal board)
] Frequency setting mode _ 2
FRGOd | selection 0-5 (setting dial) | (terminal board V1)
0: Voltage signal input (0 - 10V) 3
o Analog/logic input selection | 1: Current signal input (4 - 20mA) .
Fio3 (VI terminal) 2: Logic input 0 (VOEB‘E?%S')?nal
3: Voltage signal input (0 - 5V)
F 20 ! | Vlinput point 1 setting 0-100% 0 0
F 202 | Vlinput point 1 frequency 0.0 - 400.0Hz 0.0 0.0
F 203 | Vlinput point 2 setting 0 - 100% 100 100
F 2 {4 | Vlinput point 2 frequency 0.0 - 400.0Hz * 60.0
F 205 | Analog input filter 4-1000 ms 64 64

Power
Supply

mccB

@R/L1 VF-nC3E

X —@ s

P24
ouT

NO

S1
S2
Forward
F 9 run
R ¢— Reverse
run
FM

1t010 kQ-1/4W

F 109 = 3: Voltage signal input (0 —5V)

M Run and stop settings
You can switch between forward run (F)
and reverser run (R), and run/stop with
external signals.

M Setting characteristics for the
frequency setting signal and operation
frequency
Set characteristics at two points in the
diagram below.

M Connecting and calibrating the
frequency meter
Select the type of meter connected at
F &£ {and calibrate.
= Refer to section 3.4 for details.

Hz

B Point 2

§ FE0H o

A Point 1

L

c

i<

S

gFraoe %
Feoi Foo3a
0% 100%
ov to 5V)

Frequency setting signal
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8. Monito

Ws in operation /

before tripping
8.1

Flow of status monitor mode

Flow of monitor as following

Setting monitor mode
PRG|® HUH

¥ Display mode
( Refer to section 4.1)

MODE

Standard monitor mode

About
10 kinds of data

YrAbout 10 kinds of
predetermined data
can be monitored 4
times, after power
off and on.

« Data collected at
the time of
occurrence of a trip
is retained.

(Refer to
section 8.2.2)

Past trip record detained monitor mode

Note: To return to the original display mode, press the MODE key.

Status monitor mode

About
20 kinds of data

MODE

JrAbout 20 kinds of data
can be monitored.
Monitor items can be

- n selected by setting
L iedl Fliito
oY F1i6.
@ « During normal operation :
A Details in real
i" = 5' =3 5' I time. (Refer to section
8.2.1)

« In case of a trip : Data
collected at the time of
urrence of a trip is
I retained. (Refer to
section 8.3.2)
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8.2  Status monitor mode

8.2.1

Status monitor under normal conditions

In this mode, you can monitor the operation status of the inverter.
To display the operation status during normal operation:

Press the MODE key twice.

Setting procedure (eg. operation at 40Hz)
. Panel LED Communic L
Item displayed operated display ation No. Description
Operation The operation frequency is displayed (Operation at
frg Lency * yo.n 60Hz). (When standard monitor display selection
a Y F 7 1l is set at 0 [operation frequency])
Parameter setting Aun The first basic parameter “5 Lf H” (history function)
mode Y is displayed.
Direction of c__r FEop | The direction of rotation is displayed.
rotation et (F - - F:forward run, F - : reverse run)
Note 1 Operation \* The operation frequency command value (Hz/free
frequency @ Fuogo FEO2 | unit) is displayed.
command * (Incaseof F 7 1 i=2)
Note 2 \* The inverter output current (load current) (%/A) is
Output current * @ T 80 FEO3 displayed.
(Incaseof F 7 i2=1
Note 3 \, The inverter input voltage (DC detection) (%/V) is
Input voltage * @ qnn FEO4 | displayed.
(Incaseof £ 7 13=3)
\\r The inverter output voltage (%/V) is displayed.
* Izl
Output voltage @ P 80 FEO5 (In case of F 7 fH=4
Inverter \\r T FE27 The inverter load factor (%) is displayed.
load factor * Lo (Incaseof F 7 {5=27)
. The operation frequency (Hz/free unit) is
fCr)gel:eelf-llzn " @ oH0.0 FD0OO displayed.
quency (Incaseof £ 7 {5=0

(Continued overleaf)

* Monitor items can be selected by setting parameters #

Refer to page H-8 for notes.

-
U

Dt F 7116, (F120).

Note 11

H-2
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(Continued)

Panel LED Communic

Item displayed operated display ation No.

Description

The ON/OFF status of each of the control signal
input terminals (F, R, S1, S2, VI) is displayed in
bits.

{ [}
1

Fl’ “ 1 “ 1

g4/ 0\ \
v / \ L or
S2 R
S1

The ON/OFF status of each of the control signal

output terminals (OUT and FL) is displayed in bits.

% ON: {
Note 4 | Input terminal @ A il FEO6 |OFF: ,

ON: {
Iy
Note 5 | Output terminal @ oo FEO7 | OFF: . o ', (’
FL \_ ouT
‘* Logic setting by ~ {2 7 is displayed.
Logic input @ , P - 45 Sink logic (External power supply)
L-51 FD31

terminals setting

CPUL1 version @5" w il

- 5 Source logic
- 5 {: Sink logic (Internal power supply)

= = =

FEO8 The version of the CPUL1 is displayed.

Note 6 CPU2 version @ wel ! FE73 The version of the CPU2 is displayed.
Note 6 . Y nr . : )
Past trip 1 Ol3 el FE10 Past trip 1 (displayed alternately)
Note 6 | past trip 2 @ OH o7 FE11 Past trip 2 (displayed alternately)
Past trip 3 @ 0FP3 o3| FE12 | Pasttrip 3 (displayed alternately)
Note 6 | past trip 4 @5" nErm oM FE13 Past trip 4 (displayed alternately)

(Continued overleaf)
Refer to page H-8 for notes.
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Note 7

Note 8

8.2.2

E6582233
(Continued)
. Panel LED Communic -
Item displayed operated display ation No. Description
Parts replacement The ON/OFF status of each of the cooling fan,
alarm information circuit board capacitor, main circuit capacitor of
parts replacement alarm or cumulative operation
time are displayed in bits.
ON: {
@ Oovodd FETO | OFF
Number of starting Cooling fan
Cumulativg Control circuit board
operation time capacitur
Main circuit
capacitor
Cumul_ative_ Looin FE14 The cumulative operation time is displayed.
operation time . (0.01=1 hour, 1.00=100 hours)
Default display ynn The operation frequency is displayed (Operation at
mode s 40Hz).

Display of detailed information on a past trip

Note 9

Note 1

Note 2

Note 3

Details on a past trip (of trips 1 to 4) can be displayed, as shown in the table below, by pressing the center of the
setting dial when the trip record is selected in the status monitor mode.

Unlike the "Display of trip information at the occurrence of a trip" in 8.3.2, details on a past trip can be displayed,
even after the inverter is turned off or reset.

Panel

Item displayed operated LED display Description
Past trip 1 00 | & | Pasttrip 1 (displayed alternately)
For OCA, OCL, and Err5, the number of times (maximum of
Continuous trips - 31) the same trip occurred in succession is displayed (unit:
P = noc times). Detailed information is recorded at the beginning
and ending numbers.
Operation ‘* " T_he operation frequency when the trip occurred is
frequency @ o900 displayed.
Direction of ‘* - - The direction of rotation when the trip occurred is displayed.
rotation @ L) (F - - F: Forward run, F ~ - ~: Reverse run)
Operation \* The operation command value when the trip occurred is
frequency @ F5o0 displayed.
command
\, - " The inverter output current when the trip occurred is
Output current @ 50 displayed. (%/A)
‘* o The inverter input voltage (DC detection) when the trip
Input voltage @ Y420 | occurred is displayed. (%/V).

(Continued overleaf)

Refer to page H-8 for notes.
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Note 4

Note 5

Note 8

E6582233
(Continued)
. Panel . -
Item displayed operated LED display Description
‘* The inverter output voltage when the trip occurred is
Output voltage @ P BD displayed. (%/V)
The ON/OFF statuses of the control input terminals ( F, R,
S1, S2, V1) are displayed in bits.
ON: {
X" OFF: A el ool
Input terminal @ A oootdd PR LR
\ J / \ Sl
S2 R
S1
The ON/OFF statuses of the control output terminals ( OUT
and FL) are displayed in bits.
\* ON: / ,., (
Output terminal @ g i OFF: (X ! (
]
FL \_ ouT
Cumulative \* - T_he cumulative operation time when the trip occurred is
operation time @ £856 displayed.
(0.01=1 hour, 1.00=100 hours)
Past trip 1 00 ! & ! | Press this key to return to past trip 1.

* The monitor value of a trip is not always recorded as the maximum value because of the time required for

detection.

Refer to page H-8 for notes.
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8.3 Display of trip information

8.3.1 Trip code display
If the inverter trips, an error code is displayed to suggest the cause. Since trip records are retained, information
on each trip can be displayed anytime in the status monitor mode.
Refer to section 12.1 for details about trip code display.
Y The monitor value of a trip is not always recorded as the maximum value because of the time required for
detection.

8.3.2 Display of trip information at the occurrence of a trip
At the occurrence of a trip, the same information as that displayed in the mode described in " 8.2.1 Status monitor
under normal conditions ", can be displayed, as shown in the table below, if the inverter is not turned off or reset.
To display trip information after turning off or resetting the inverter, follow the steps described in " 8.2.2 Display of
detailed information on a past trip .

B _Example of call-up of trip information
Panel LED Communic
operated display | ation No.

Item displayed Description

Status monitor mode (The code blinks if a trip occurs.)

o m

Cause of trip bre The motor coasts and comes to a stop (coast stop).

Parameter setting Bun The first basic parameter “A &/ H” (history function)

mode nu’t is displayed.

Direction of The direction of rotation at the occurrence of a trip is

rotation Fr-F FEO1 displayed. (F ~ - F:forward run, £ - - - : reverser run).

Operation \* The operation frequency command value (Hz/free
Note 1 | frequency @ Fabn FEO2 unit) at the occurrence of a trip is displayed.

command * (Incaseof £ 7 1 1=2)

The output power of the inverter at the occurrence
FEO3 of a trip (%/A) is displayed.
(Incaseof F 7 {2=1)
\* The inverter input voltage (DC detection) (%/V) at
Input voltage * @ Hiqd FEO4 the occurrence of a trip is displayed.
(Incaseof F 7 {3=3)

[}
=
o3

Note 2 Output current * @

Note 3

\* The output voltage of the inverter at the
Output voltage * @ P RO FEO5 occurrence of a trip (%/V) is displayed.
(Incaseof F 7 tH=H)

Inverter load \* The inverter load factor (%) at the occurrence of a
factor * @ L0 FE27 trip is displayed.
(Incaseof F 7 15=2£1)
. The inverter output frequency (Hz/free unit) at the
Note 1 Operation * \ o300 FEO00 occurrence of a trip is displayed.
frequency (Incaseof F 7 {15=0)

(Continued overleaf)
* Monitor items can be selected by settings parameters £ 7 {Jto F 7 {5, (F 720). Note 11
Refer to page H-8 for notes.
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(Continued)

Panel LED Communic

Item displayed operated display | ation No.

Description

The ON/OFF statuses of the control input
terminals (F, R, S1, S2, VI) are displayed in bits.

Note 4 ) Ny ON: { = oo d ool

Input terminal @ A (i1l FEOB OFF: AR
vi ﬂ \i F
S2 R
S1

The ON/OFF status of each of the control signal
output terminals (OUT and FL) at the occurrence
of a trip is displayed in bits.

[}

[
j \
FL \_ ouT

N Logic setting by ~ {2 7 is displayed.
@ FD31 L -4 5:Sink logic (External power supply)
L - 50 Source logic
L -5 ! Sink logic (Internal power supply)

Note 5 | Output terminal @ a i FEO7 ON: ¢ I

OFF:

Logic input
terminals setting

~~
'

(O]

T3

CPUL version @\' w i FEO8 The version of the CPUL1 is displayed.

CPU2 version @\ wel ! FE73 The version of the CPU2 is displayed.
Note 6 | Pasttrip 1 @\ OFf ot FE10 Past trip 1 (displayed alternately)
Note 6 | past trip 2 @\ OH o2 FE11 Past trip 2 (displayed alternately)
Note 6 | past trip 3 @\' OFP3 o3 FE12 | Pasttrip 3 (displayed alternately)
Note 6 | past trip 4 @\' ~Er- oY FE13 Past trip 4 (displayed alternately)

(Continued overleaf)
Refer to page H-8 for notes.

H-7



TOSHIBA E6582233

(Continued)

Panel LED Communic

Item displayed operated display ation No.

Description

The ON/OFF status of each of the cooling fan,
circuit board capacitor, main circuit capacitor of
parts replacement alarm or cumulative operation
time are displayed in bits.

ON: {
Note 7 | parts replacement @ OFF:

5] ‘
alarm information fleedl FET9

Number of starting Cooling fan

Cumulative

« Control circuit board
operation time

capacitor

Main circuit
capacitor
Note 8 | Cumulative \\r Lo FE14 The cumulative operation time is displayed.
operation time i (0.01=1 hour, 1.00=100 hours)
Default display @ noa R
mode [~ The cause of the trip is displayed.

Note 1: The characters to the left disappear above 100 Hz. (Ex: 120 Hzis {2 .0)

Note 2: You can switch between % and A (ampere)/V (volt), using the parameter = 7[ { (current/voltage unit
selection).

Note 3: The input (DC) voltage displayed is 1/~/2" times as large as the rectified d.c. input voltage.

Note 4: If F {5 = 2 (Logic input): VI bar is activated depend on VI terminal ON/OFF.

IfF {05 =10, ! or 3 (Voltage/current input): VI bar is always OFF.

Note 5: If F 555 = {J (Logic output): Out bar is activated depend on OUT terminal ON/OFF.
If #6545 = ! (Pulse train output): OUT bar is always OFF.

Note 6: Past trip records are displayed in the following sequence: 1 (latest trip record) <2<3<4 (oldest trip
record). If no trip occurred in the past, the message “~ £ - ~ " will be displayed. Details on past trip
record 1, 2, 3 or 4 can be displayed by pressing the center of the setting dial when past trip 1, 2, 3 or 4 is
displayed. Refer to section 8.2.2 for details.

Note 7: Parts replacement alarm is displayed based on the value calculated from the annual average ambient
temperature specified using ~ & 3 4, the ON time of the inverter, the operating time of the motor and the
output current ( load factor). Use this alarm as a guide only, since it is based on a rough estimation.

Note 8: The cumulative operation time increments only when the machine is in operation.

Note 9: If there is no trip record, ~ £ - r is displayed.
Note 10: Of the items displayed on the monitor, the reference values of items expressed in percent are listed below.
e Load current: The current monitored is displayed. The unit can be switched to A
(amperes).
e Input voltage: The voltage displayed is the voltage determined by converting the voltage

measured in the DC section into an AC voltage. The reference value
(100% value) is 400 volts for 400V models. The unit can be switched to V
(volts).
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Output voltage:

Torque current:

Load factor of inverter:

The voltage displayed is the output command voltage. 100% reference
value is 400V on 400V models.

This unit can be switched to V (volts).

The reference value (100% value) is the rated output current indicated on
the nameplate. The current required to generate torque is calculated from
the load current by vector operations. The value thus calculated is
displayed.

Depending on the PWM carrier frequency (F 3 {7 ) setting and so on, the
actual rated current may become smaller than the rated output current
indicated on the nameplate. With the actual rated current at that time (after
a reduction) as 100%, the proportion of the load current to the rated
current is indicated in percent. The load factor is also used to calculate the
conditions for overload trip (L {).

Note 11: Status monitor of * mark is displayed by & 7 {J to F 7 {5 and F 72 setting.
The left side character is as following table by each parameter setting number.

Parameter Setting No. LED display Function Unit
0 0.0 Operation frequenc Hz / free unit
F1i00FT15, s ALl p quency
caan 1 L i85 Output current % /A
e 2 FLSo.n Freguency setting value Hz / free unit
3 ying Input voltage (DC detection) %IV
4 Foon Output voltage (command value) %/V
5 h 3.0 Input power kW
6 H 2.8 Output power Kw
Il 0,
F1iit0F1!5 7 9 80 Torque %
8 - 50 Torque current % /A
9-11 - - -
Frequency setting value (after .
N
12 aHO0 compensation) Hz / free unit
13-17 - - -
Faig, Faz2h 18 i Arbitrary code from communication -
19-22 - - -
23 H0.0 PID feedback value Hz / free unit
FliitoF7!F ot
24-26 - - -
27 L 10 Drive load factor %
28-33 - - -
34 0 Number of startin 10000 times
F1i0w0F7T15, ~f30 !
- 35-51 - - -
Fieg Duri i Fi tti |
uring stop : Frequency setting value
52 c50.0 ng SIop = Frequency setting Hz / free unit
During operation : Operation frequency
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9. Periph

A Warning

« When using switchgear for the inverter, it must be installed in a cabinet.
Failure to do so can lead to risk of electric shock and can result in death or serious injury.

leak.

Be Grounded

Mandatory
action
» Connect grounding cables securely.
9 Failure to do so can lead to risk of electric shock or fire in case of a failure or short-circuit or electric

9.1 Selection of wiring materials and devices

M Selection of cable size

Cable size (mm?) (Note 4)

Power circuit

Braking resistor

Grounding cable

Voltage class Applicable (Note 1, 5) (optional)
motor (kW) \EC For Japan \EC For Japan EC For Japan
compliant (JEACB0O compliant (JEAC800 compliant (JEACB00
1-2005) 1-2005) 1-2005)
0.4 15 2.0 - - 2.5 2.0
0.75 15 2.0 - - 2.5 2.0
15 1.5 2.0 15 2.0 25 2.0
3 phase 2.2 15 2.0 15 2.0 25 2.0
400V class 3.7 2.5 2.0 15 2.0 2.5 2.0
5.5 4.0 2.0 15 2.0 4.0 3.5
7.5 6.0 3.5 25 2.0 6.0 3.5
11 10.0 5.5 4.0 2.0 10.0 5.5

Note 1: Sizes of the wires connected to the input terminals R/L1, S/L2 and T/L3 and the output terminals U/T1,

V/T2 and W/T3 when the length of each wire does not exceed 30m.

Note 2: For the control circuit, use shielded wires 0.75 mm? or more in diameter.

Note 3: For grounding, use a cable with a size equal to or larger than the above.

Note 4: The cable sizes specified in the above table apply to HIV cables (copper cables shielded with an insulator
with a maximum allowable temperature of 75°C) used at an ambient temperature of 50°C or less.
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W Selection of wiring devices
Inout (A Molded case circuit breaker (MCCB) Magnetic contactor
Voltage Applicable nput current (A) Earth leakage circuit breaker (ELCB) (MC) (Note 1 to 3)
cass | ™ | without | Rated current (A) Rated current (A)
(kw) With ACL
ACL Without ACL With ACL Without ACL With ACL
0.4 21 15 5 5 20 20
0.75 3.6 2.6 5 5 20 20
3phase | 15 6.5 47 10 10 20 20
400v 22 8.7 6.4 15 10 20 20
class
3.7 13.7 10.3 20 15 20 20
Noe5) [ 55 207 | 140 30 20 32 20
75 26.5 18.1 30 30 32 32
11 36.6 24.1 50 40 50 32

The recommended molded case circuit breaker (MCCB) must be connected to primary side of each inverter to
protect the wiring system.

Note 1: Be sure to attach a surge killer to the exciting coil of the relay and the magnetic contactor.
Note 2: When using the auxiliary contacts 2a of the magnetic contactor MC for the control circuit, connect the

contacts 2a in parallel to increase reliability.

Note 3: When a motor is driven by commercial power supply using commercial power supply / inverter switching

circuit, use a magnetic contactor appropriated AC-3 class the motor rated current.

Note 4: Select an MCCB with a current breaking rating appropriate to the capacity of the power supply, because

short-circuit currents vary greatly depending on the capacity of the power supply and the condition of the
wiring system. The MCCB, MC and ELCB in this table were selected, on the assumption that a power
supply with a normal capacity would be used.

Note 5: For the operation and control circuits, regulate the voltage at 200V to 240V with a step-down transformer

for 400V class.

Note 6: Regarding influence of leakage current, refer to section 1.4.3.
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9.2

Installation of a magnetic contactor

If using the inverter without installing a magnetic contactor (MC) in the primary circuit, use an MCCB (with a
power cut off device) to open the primary circuit when the inverter protective circuit is activated.

When using an optional brake module, install a magnetic contactor (MC) or molded-case circuit breaker with a
power cutoff device on the primary power supply of the inverter, so that the power circuit opens when the failure
detection relay (FL) in the inverter or the externally installed overload relay is actuated.

W Magnetic contactor in the primary circuit
To detach the inverter from the power supply in any of the following cases, insert a magnetic contactor
(primary-side magnetic contactor) between the inverter and the power supply.

(1) If the motor overload relay is tripped

(2) If the protective detector (FL) built into the inverter is activated

(3) In the event of a power failure (for prevention of auto-restart)

(4) If the resistor protective relay is tripped when a braking resistor (option) is used

When using the inverter with no magnetic contactor (MC) on the primary side, install a molded-case circuit
breaker with a voltage tripping coil instead of an MC and adjust the circuit breaker so that it will be tripped if the
protective relay referred to above is activated. To detect a power failure, use an undervoltage relay or the like.

Inverter
MCcCB
—x
/ Motor
Power supply ﬂ—v o
T

Forward run

Reverse run

Example of connection of a magnetic contactor in the primary circuit

Notes on wiring

* When frequently switching between start and stop, do not use the magnetic contactor on the primary side as
an on-off switch for the inverter.
Avoid switching a magnetic contactor on the primary side more frequently than once every 1 hour.
Instead, stop and start the inverter by using terminals F and CC (forward run) or R and CC (reverse run).

* Be sure to attach a surge killer to the exciting coil of the magnetic contactor (MC).
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B Magnetic contactor in the secondary circuit
A magnetic contactor may be installed on the secondary side to switch controlled motors or supply
commercial power to the load when the inverter is out of operation.
Notes on wiring
Be sure to interlock the magnetic contactor on the secondary side with the power supply to prevent commercial
power from being applied to the inverter output terminals.
When installing a magnetic contactor (MC) between the inverter and the motor, avoid turning the magnetic
contactor on or off during operation. Turning the magnetic contactor on or off during operation causes a current
to rush into the inverter which could lead to malfunction.

9.3 Installation of an overload relay

1) This inverter has an electronic-thermal overload protective function.
In the following cases, however, an overload relay suitable for the adjustment of the motor electronic
thermal protection level (= H - ) and appropriate to the motor used should be installed between the inverter
and the motor.
e When using a motor with a current rating different to that of the corresponding Toshiba general-purpose
motor
e When operating a single motor with an output smaller than that of the applicable standard motor or more
than one motor simultaneously.
2)  When using this inverter to operate a constant-torque motor, such as the Toshiba VF motor, adjust the
protection characteristic of the electronic thermal protection unit (&L /7) to the VF motor use.
3) Itis recommended to use a motor with a thermal relay embedded in the motor coil to give sufficient
protection to the motor, especially when it runs in a low-speed range.
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9.4  Optional external devices
The following external devices are optionally available for this inverter series.
Power supply
Molded-case circuit breaker
MCCB
Magneﬂc contactor
(1) Input AC reactor
(ACL)
(5) Extension panel : RKP0O07Z
(6) Remote control panel : CBVR-7B1
(7) Frequency meter 1 QS6T
(2) Zero-phase reactor (8) FRH kit - FRH kit
core-type °
radio noise (9) USB communication converter : USB001Z

reduction filter

(3) Braking resistor

(2) Zero-phase reactor
core-type
radio noise
reduction filter

(4) Motor-end surge voltage
suppression filter
(for 400V models only)

Motor
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10. Table o sa ata

10.1 Frequency setting parameter

Minimum setting unit . Default User
. Adjustment range N Reference!
Panel/Communication setting | setting

Fr FC Operation Hz 0.1/0.01 LL-UL 0.0 3.1.2
frequency of
operation panel

Title Function Unit

10.2 Basic parameters

¢ Four navigation functions
Minimum
N Communicati " " setting unit " Default | User
Title on No. Function Unit Panel/Comm Adjustment range setting | setting Reference
unication
RUH AUH - History function - - Displays parameters in groups of five - 4.3
in the reverse order to that in which 5.1
their settings were changed.
* (Possible to edit)
AUF AUF 0093 Guidance function - - 0: - 0 4.3
1:- 52
2: Preset speed guidance
3: Analog signal operation guidance
4: Motor 1 & 2 switching operation
guidance
5: Motor constant setting guidance
AUt AU1 0000 Automatic - - 0: Disabled (manual setting) 0 53
acceleration/ 1: Automatic
deceleration 2: Automatic (only at acceleration)
ARUZ AU2 0001 Torque boost - - 0:- 0 54
setting macro 1: Automatic torque boost + auto-
function tuning
2: Vector control + auto-tuning
3: Energy saving + auto-tuning
e Basic parameters
Minimum
N Communicati " " setting unit " Default| User
Title on No. Function Unit | 52 eliComm Adjustment range setting | setting Reference
unication
rnod | cMoD 0003 Command mode - - 0: Terminal board 1 3
selection 1: Panel keypad (including extension 5.5
panel) 73
2: RS485 communication
Fhod | FMOD 0004 Frequency setting R B 0: Terminal board VI 2 3
mode selection 1: Setting dial 1 5.5
(press in center to save) 6.6.1
2: Setting dial 2 73
(save even if power is off)
3: RS485 communication
4:-
5: UP/DOWN from external logic input

J-1
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Minimum
Title Corg?;gl.catl Function Unit Psaer:gvgg:\lfn Adjustment range S:{‘?#g Sg;;rg Reference
unication
Fngt | FMSL 0005 Meter selection - - 0: Output frequency 0 3.3
1: Output current
2: Frequency reference
3: Input voltage (DC detection)
4: Output voltage (command value)
5to 11: -
12: Frequency setting value (after
compensation)
13: VI input value
14: -
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
19: For adjustments (£ /7 set value is
displayed.)
20 t0 22: -
n FM 0006 Meter adjustment - - - -
gain
Fr FR 0008 Forward/reverse - - 0: Forward run 0 57
run selection 1: Reverse run
(Panel keypad) 2: Forward run (F/R switching on
extension panel)
3: Reverse run (F/R switching on
extension panel)
RCC ACC 0009 Acceleration time S 0.1/0.1 0.0-3000 10.0 5.3
dEL DEC 0010 Deceleration time S 0.1/0.1 0.0-3000 10.0
1
FH FH 0011 Maximum Hz 0.1/0.01 30.0-400.0 50 5.8
frequency
o UL 0012 Upper limit Hz 0.1/001 |05 FH 50 59
frequency
L LL 0013 Lower limit Hz 0.1/0.01 0.0- Ui 0.0
frequency
oL VL 0014 Base frequency 1 Hz 0.1/0.01 | 20.0-400.0 50 5.10
ulu vLv 0409 Base frequency \ 1/0.1 50-660 400 5.10
voltage 1 6.13.6
P PT 0015 V/F control mode - - 0: V/F constant 0 5.11
selection 1: Variable torque
2: Automatic torque boost control
3: Vector control
4: Energy-saving
5t06: -
7: VIF 5 point setting
ub VB 0016 Torque boost % 0.1/0.1 0.0-30.0 1 5.12
value 1
EHF THR 0600 Motor electronic- % 171 10-100 100 34
thermal protection (A) 6.18.1
level 1

*1: Default setting values vary depending on the capacity. Refer to section 10.4.
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Minimum
Title Corg:w;gl.catl Function Unit ps;tg{}gg;'; Adjustment range 2::‘?:;‘ Sg;ﬁ]’g Reference
unication
aun OLM 0017 Electronic-thermal - - Setting Overioad protection | OLstall | 3.4
i 0 valid
protection Standard
charagierlstlc motor walid invalid
selection invalid valid
valid invalid
5 VF motor .valuj_i vah(.i
6 invalid invalid
7 invalid valid
[ SR1 0018 Preset-speed Hz 0.1/0.01 Li-ul 0.0 35
frequency 1
5.2 SR2 0019 Preset-speed Hz 0.1/0.01 [T 0.0
frequency 2
53 SR3 0020 Preset-speed Hz 0.1/0.01 [T 0.0
frequency 3
Sy SR4 0021 Preset-speed Hz 0.1/0.01 LL-UL 0.0
frequency 4
55 SR5 0022 Preset-speed Hz 0.1/0.01 [ LL-UL 0.0
frequency 5
55 SR6 0023 Preset-speed Hz 0.1/0.01 [ LL-UL 0.0
frequency 6
57 SR7 0024 Preset-speed Hz 0.1/0.01 LL-dl 0.0
frequency 7
EHF TYP 0007 Default setting - - 0: - 0 4.3
0Hz default setting 4.3.2
0Hz default setting
: Default setting 1 (Initialization)
4: Trip record clear
5: Cumulative operation time clear
nitialization of type information
7: Save user setting parameters
8. Load user setting parameters
9. Cumulative fan operation time
record clears
10to 11: -
12: Number of starting clear
FgEL | PSEL 0050 Registered - - 0: Standard setting mode at power on 0 4.4
parameters display 1: Easy setting mode at power on
selection 2: Easy setting mode only
Fi--| F1- - Extended parameter - - - - - 422
starting at 100
Fa-- F2-- - Extended parameter - - - - -
starting at 200 10
F3-- F3-- - Extended parameter - - - - -
starting at 300
Fy-- F4-- - Extended parameter - - - - -
starting at 400
Fg-- F5-- - Extended parameter - - - - -
starting at 500
FE-- F6-- - Extended parameter - - - - -
starting at 600
7-- F7-- - Extended parameter - - - - -
starting at 700
Fg-- F8-- - Extended parameter - - - - -
starting at 800
LRl GRU - Automatic edit - - - - - 4.31
function

J-3
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10.3 Extended parameters

o Input/output parameters 1

Minimum
Title C°";;”;g'_°a“ Function Unit P?;g[}g;‘;‘; Adjustment range 2:&?:3 sgﬁ;’g Reference
unication
Fiog F100 0100 Low-speed signal Hz 0.1/0.01 0.0-FH 0.0 6.1.1
output frequency
Fig )| F101 0101 Speed reach Hz 0.1/0.01 0.0-FH 0.0 6.1.3
setting frequency
F g2 | F102 0102 Speed reach Hz 0.1/0.01 0.0-FH 25 6.1.2
detection band 6.1.3
Fios F105 0105 Priority selection - - 0: Reverse 1 6.2.1
(Both F and R are 1: Slowdown Stop
ON)
F (0G| Flo8 0108 Always active B N 0-153 0 (No 6.3.2
function selection 1 functi
on)
Fiog F109 0109 Analog/logic input _ _ 0: Voltage signal input (0-10V) 0 6.2.2
Selection 1: Current signal input (4-20mA) 6.3.3
(VI terminal) 2: Logic input 6.6.2
3: Voltage signal input (0-5V) 7.21
7.3
Fiig F110 0110 Always active - - 0-153 6 6.3.2
function selection 2 (ST)
Fitt F111 0111 Input terminal - - 0-201 2 6.3.3
selection 1A (F) (F) 6.6.1
Fii2 F112 0112 Input terminal - - 0-201 4 721
selection 2A (R) (R)
Fitl3 F113 0113 Input terminal - - 0-201 10
selection 3A (S1) (Ss1)
Fiiy F114 0114 Input terminal - - 0-201 12
selection 4A (S2) (S82)
Fiils F115 0115 Input terminal - - 8-55 14
selection 5 (VI) (SS3)
Fi27| F127 0127 Sink/source - - 0: Sink(Internal power supply), 0 6.3.1
switching 100: Source,
200: Sink(External power supply)
1-99, 101-199, 201-255: invalid
F {30 F130 0130 Output terminal - - 0-255 4 6.3.4
selection 1A (Low 722
(OUT) )
F 32| F132 0132 Output terminal - - 0-255 10
selection 2 (FL) (FL)
F 37| F137 0137 Output terminal - - 0-255 255
selection 1B (alwa
(OuT) ys
ON)
£ 139 F139 0139 Output terminal - - 0:F i30andF (37 0
logic selection 1F 130 or F i3
(OUT)
F gy F144 0144 Factory specific - - - - *1
coefficient 1A

*1: Factory specific coefficient parameters are manufacturer setting parameters. Do not change the value of these parameters.
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Minimum
Title Corg?;gl.catl Function Unit Psael:gvggrr:\l:n Adjustment range S:{‘?#g Sg;;rg Reference
unication
Fi5 1| F151 0151 Input terminal - - 0-201 0 6.3.3
selection 1B (F) 6.6.1
F 52| F152 0152 Input terminal - - 0-201 0 7.21
selection 2B (R)
Fi53| F153 0153 Input terminal B B 0-201 0
selection 3B (S1)
F {54 | F154 0154 Input terminal - - 0-201 0
selection 4B (S2)
F iG5| F155 0155 Input terminal B B 0-201 0
selection 1C (F)
F iG5| F156 0156 Input terminal B B 0-201 0
selection 2C (R)
o Basic parameter 2
Minimum
" Communicati " " setting unit . Default | User
TiTle on No. Function Unit Panel/Comm Adjustment range setting | setfing Reference
unication
FiI0 F170 0170 Base frequency 2 Hz 0.1/0.01 20.0-400.0 50 6.4.1
Fiat F171 0171 Base frequency \% 1/0.1 50-660 400
voltage 2
F 72| F172 0172 Torque boost % 0.1/0.1 0.0-30.0 *1
value 2
F 73| F173 0173 Motor electronic- % n 10-100 100 3.4
thermal protection (A) 6.4.1
level 2 6.18.1
F i85 F185 0185 Stall prevention % n 10-199, 150 6.4.1
level 2 (A) 200 (disabled) 6.18.2
F {90 | F190 0190 VIf 5-point setting Hz 0.1/0.01 0.0-FH 0.0 5.11
VF1 frequenc 6.5
Fig ] F191 0191 VIf 5-point setting % 0.1/0.01 0.0-125.0 0.0
VF1 voltage
F 92| F192 0192 VIf 5-point setting Hz 0.1/0.01 0.0-FH 0.0
VF2 frequenc
F {93 | F193 0193 VIf 5-point setting % 0.1/0.01 0.0-125.0 0.0
VF2 voltage
F {94 | F194 0194 VIf 5-point setting Hz 0.1/0.01 0.0-FH 0.0
VF3 frequenc
F 95 F195 0195 VIf 5-point setting % 0.1/0.01 0.0-125.0 0.0
VF3 voltage
F 96 F196 0196 VIf 5-point setting Hz 0.1/0.01 0.0-fh 0.0
VF4 frequenc
F 97| F197 0197 VIf 5-point setting % 0.1/0.01 0.0-125.0 0.0
VF4 voltage
F {95 | F198 0198 VIf 5-point setting Hz 0.1/0.01 0.0-FH 0.0
VF5 frequenc
F {95 | F199 0199 VIf 5-point setting % 0.1/0.01 0.0-125.0 0.0
VF5 voltage

*1: Default setting values vary depending on the capacity. Refer to section 10.4.
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e Frequency parameters
Minimum
N Communicati " . setting unit " Default | User
Title on No. Function Unit Panel/Comm Adjustment range setting | sefting Reference
unication
FZ20 | F201 0201 VI input point 1 % 17 0-100 0 6.6.2
setting 73
F202 | F202 0202 VI input point 1 Hz 0.1/0.01 0.0-400.0 0.0
frequency
FZ203 | F203 0203 VI input point 2 % 17 0-100 100
setting
FZ204 | F204 0204 VI input point 2 Hz 0.1/0.01 0.0-400.0 50
frequency
FZ205 | F209 0209 Analog input filter ms 17 4-1000 64
Fa4g F240 0240 Starting frequency Hz 0.1/0.01 0.1-10.0 0.5 6.7.1
Fauy! F241 0241 Operation starting Hz 0.1/0.01 0.0-FH 0.0 6.7.2
frequenc
Fa4z F242 0242 Operation starting Hz 0.1/0.01 0.0-FH 0.0
frequency
hysteresis
F24g F249 0249 Factory specific - - - - 1
coefficient 2A
FZ250 | F250 0250 DC braking Hz 0.1/0.01 0.0-FH 0.0 6.8
starting frequency
F25 1| F251 0251 DC braking %(A) 11 0-100 50
current
FZ252 | F252 0252 DC braking time s 0.1/0.1 0.0-25.5 1.0
FZ258 F256 0256 Time limit for s 0.1/0.1 0: Disabled 0.0 6.9
lower-limit 0.1-600.0
frequency
operation
FZ2E4 | F264 0264 External logic s 0.1/0.1 0.0-10.0 0.1 6.6.3
input - UP
response time
FZ2E5 F265 0265 External logic Hz 0.1/0.01 0.0-FH 0.1
input - UP
frequency steps
FZ2EE F266 0266 External logic s 0.1/0.1 0.0-10.0 0.1
input - DOWN
response time
FZ2E5E 7| F267 0267 External logic Hz 0.1/0.01 0.0-FH 0.1
input - DOWN
frequency steps
FZ2EG | F268 0268 Initial value of Hz 0.1/0.01 LL-uL 0.0
UP/DOWN
frequency
FZE59 | F269 0269 Change of the - - 0: Not changed 1
initial value of 1: Setting of F ' & & changed when
UP/DOWN power is turned off
frequency
F2i0 | F270 0270 Jump frequency Hz 0.1/0.01 | 0.0-FH 0.0 6.10
F271| F21 0271 Jumping width Hz 0.1/0.01 0.0-30.0 0.0
FZ287 | F287 0287 Preset-speed Hz 0.1/0.01 AR 0.0 3.5
frequency 8 6.11
F2GE | F288 0288 Preset-speed Hz 0.1/001 |LL-4L 0.0
frequency 9
F2G5 | F289 0289 Preset-speed Hz 0.1/001 |LL-4L 0.0
frequency 10
F250 | F290 0290 Preset-speed Hz 0.1/001 |LL-4L 0.0
frequency 11
FZ2g 1| F291 0291 Preset-speed Hz 0.1/0.01 AR 0.0
frequency 12

*1: Factory specific coefficient parameters are manufacturer setting parameters. Do not change the value of these parameters.
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Minimum
Title Communicati Function Unit setting unit Adjustment range Defgult User Reference
on No. Panel/Comm setting | setting
unication
Fog2 | F292 0292 Preset-speed Hz 0.1/0.01 [AARTIR 0.0 3.5
frequency 13 6.1
F293 | F293 0293 Preset-speed Hz 0.1/0.01 [ARTIA 0.0
frequency 14
TT o TiT
FZ2494 | F294 0294 Preset-speed Hz 0.1/0.01 LL-dl 0.0
frequency 15
e Operation mode parameters
Minimum
Title Cmg:‘;g'_ca" Function Unit Psaﬁglr}g;‘;':n Adjustment range 2:{:#3 sgﬁ;’g Reference
unication
F300 | F300 0300 PWM carrier kHz 1/0.1 2-12 (Over 4kHz is available at 4 6.12
frequency F315=01)
F3g | F301 0301 Auto-restart - - 0: Disabled 0 6.13.1
control selection 1: At auto-restart after momentary
stop
2: At ST terminal off and on
3:1+2
4: At start-up
F3o2 | F302 0302 Regenerative - - 0: Disabled 0 6.13.2
power ride- 1: Regenerative power ride-through
through control control
(Deceleration 2: Deceleration stop during power
stop) failure
F303 | F303 0303 Retry selection Time nm 0: Disabled 0 6.13.3
(number of times) s 1-10
F3oq F304 0304 Dynamic braking - - 0: Disabled 0 6.13.4
selection 1: Enabled, Resistor overload
protection enabled
2: Enabled
3: Enabled, Resistor overload
protection enabled
(At ST terminal on)
4: Enabled (At ST terminal on)
F305 | F305 0305 Overvoltage limit - - 0: Enabled 2 6.13.5
operation 1: Disabled
(Slowdown stop 2: Enabled (Quick deceleration
mode selection) control)
3: Enabled (Dynamic quick
deceleration control)
Fagna F307 0307 Supply voltage - - 0: Supply voltage uncorrected, 2 6.13.6
correction output voltage limited
(output voltage 1: Supply voltage corrected,
limitation) output voltage limited
2: Supply voltage uncorrected,
output voltage unlimited
3: Supply voltage corrected,
output voltage unlimited
F308 | F308 0308 Dynamic braking Q 0.1/0.1 1.0-1000 *1 6.13.4
resistance
F359 | F309 0309 Dynamic braking kW 0.01/0.01 0.01-30.00 *1
resistor capacity
FI:0 F310 0310 Factory specific - - - - *2
coefficient 3A

*1: Default setting values vary depending on the capacity. Refer to section 10.4.
*2: Factory specific coefficient parameters are manufacturer setting parameters. Do not change the value of these parameters.
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Minimum
Title Communicati Function Unit setting unit Adjustment range Defgult User Reference
on No. Panel/Comm setting | setting
unication
F3it F311 0311 Reverse-run - - 0: Forward/reverse run permitted 0 6.13.7
prohibition 1: Reverse run prohibited
2: Forward run prohibited
F3i2 F312 0312 Random mode - - 0: Disabled 0 6.12
1: Automatic setting
FI16 F316 0316 Carrier frequency - - 0: Carrier frequency without reduction 3
control mode 1: Carrier frequency with automatic
selection reduction
2: Carrier frequency without reduction
Support 400V models
3: Carrier frequency with automatic
reduction
Support 400V models
F3Iyg | F340 0340 Creeping time 1 s 0.01/0.01 0.00-10.00 0.00 6.14.1
F34 | F3#1 0341 Braking mode - - 0: Disabled 0
selection 2 -
3: Horizontal operation
F343 | F343 0343 Torque bias input % 1/0.01 -250- +250 0
Favyy F344 0344 Factory specific - - - - *1
coefficient 3B
FIqs F345 0345 Brake release time s 0.01/0.01 0.00-10.00 0.05 6.14.1
F345 | F346 0346 Creeping Hz 0.1/0.01 | F2HT 200 3.0
frequency
F3y7| F347 0347 Creeping time 2 s 0.01/0.01 0.00-10.00 0.10
F34g | F348 0348 Factory specific - - - - *1
coefficient 3C
F355 | F359 0359 PID control waiting s 17 0-2400 0 6.15
time
F3IED | F360 0360 PID control - - 0: Disabled, 1: Enabled 0
F3I52 | F362 0362 Proportional gain - 0.01/0.01 0.01-100.0 0.30
F3E53 | F363 0363 Integral gain - 0.01/0.01 0.01-100.0 0.20
F3&8E | F366 0366 Differential gain - 0.01/0.01 | 0.00-2.55 0.00
F3I80 | F380 0380 PID - - 0: Forward 0
forward/reverse 1: Reverse
characteristics
selection
£39 | F391 0391 Hysteresis for Hz 0.1/0.01 0.0-4/L 0.2 6.9
lower-limit
frequency
operation

*1: Factory specific coefficient parameters are manufacturer setting parameters. Do not change the value of these parameters.
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e Torque boost parameters 1

Minimum
Title Corg?;gl.catl Function Unit Psaer:gvgg:\lfn Adjustment range 2:&?#{'; Sg;;rg Reference
unication
FHYOO | F400 0400 Auto-tuning - - 0: Auto-tuning disabled 0 6.16
1: Initialization of F 4 [ @ (reset to 0)
2: Auto-tuning executed
(after execution: 0)
Fupg | Fa01 0401 Slip frequency % n 0-150 50
gain
FynZ2 | F402 0402 Automatic torque % 0.1/0.1 0.1-30.0 *1
boost value
F4gs F405 0405 Motor rated kW 0.01/0.01 0.01-15.00 *1
capacity
Fyiz F412 0412 Motor specific - - - - *2
coefficient 1
Fy 5 F415 0415 Motor rated A 0.1/0.1 0.1-30.0 *1 6.16
current
F4y b F416 0416 Motor no-load % n 10-90 *1
current
Fy 17| Fa17 0417 Motor rated min-1 n 100-32000 1410
speed
Fyg F451 0451 Motor specific - - - - *2
coefficient 1A
Fygg F458 0458 Motor specific - - - - *2
coefficient 2
FyYy5g | F459 0459 Load inertia Time 0.1/0.1 0.1-100.0 1.0 6.16
moment ratio s
FYED F460 0460 Motor specific - - - - *2
coefficient 3
FYE ¢ F461 0461 Motor specific - - - -
coefficient 4
FYEZ F462 0462 Motor specific - - - -
coefficient 5
FYET F467 0467 Motor specific - - - -
coefficient 6

*1: Default setting values vary depending on the capacity. Refer to section 10.4.
*2: Motor specific coefficient parameters are manufacturer setting parameters. Do not change the value of these parameters.

o Input/output parameters 2

Minimum
N Communicati " " setting unit " Default| User
Title on No. Function Unit | 52 eliComm Adjustment range setting | setting Reference
unication
430 | F470 0470 VI input bias - 17 0-255 128 6.6.4
47| Fa71 0471 VI input gain - nm 0-255 128
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e Torque boost parameters 2

Minimum
" Communicati " " setting unit " Default | User
Title ons No. Function Unit Panel/Comm Adjustment range setting | setting Reference
unications
FYEBD F480 0480 Motor specific - - - - *1
coefficient 7
F4E5 | F485 0485 Motor specific - - - -
coefficient 8
Fyg 1| Fao1 0491 Motor specific - - - N
coefficient 8A
F495 | F495 0495 Motor specific - - - -
coefficient 9
F495 | F499 0499 Motor specific - - - -
coefficient 10
*1: Motor specific coefficient parameters are manufacturer setting parameters. Do not change the value of these parameters.
¢ Acceleration/deceleration time parameters
Minimum
Title Communicati Function Unit setting unit Adjustment range Defgult User Reference
on No. Panel/Comm setting | setting
unication
FEOO | F500 0500 Acceleration time s 0.1/0.1 0.0-3000 10.0 6.17
2
Fgo | F501 0501 Deceleration time s 0.1/0.1 0.0-3000 10.0
2
FL5oZ2 | F502 0502 Acceleration/decel - - 0: Linear 0
eration 1 pattern 1: S-pattern 1
FE503 | F503 0503 Acceleration/decel - - 2: S-pattern 2 0
eration 2 pattern
FEL05 | F505 0505 Acceleration/decel Hz 0.1/0.01 0.0 (disabled) 0.0
eration 1 & 2 0.1-4L
switching
frequency
o Protection parameters
Minimum
Title Communicati Function Unit setting unit Adjustment range Defgult User Reference
on No. Panel/Comm setting | setting
unication
FED | F601 0601 Stall prevention % n 10-199, 150 6.18.2
level 1 (A) 200 (disabled)
FEo2 | Fe02 0602 Inverter trip - - 0: Cleared with power off 0 6.18.3
retention selection 1: Retained with power off
FED3 F603 0603 Emergency stop - - 0: Coast stop 0 6.18.4
selection 1: Slowdown stop
2: Emergency DC braking
FEOS | F605 0605 Output phase - - 0: Disabled 0 6.18.5
failure detection 1: At start-up (only one time after power
selection on
2: At start-up (each time)
3,4:-
5: Detection of cutoff on output side
FEOT| Feo7 0607 Motor 150% s n 10-2400 300 34
overload detection 6.18.1
time
FLog | Feos 0608 Input phase failure - - 0: Disabled, 1: Enabled 1 6.18.6
detection selection




TOSHIBA

E6582233
Minimum
Title Corg?;gl.catl Function Unit Psae;g:;ggg:n Adjustment range Es’:tft?#gl; SleJ‘s‘;rg Reference
unication
FEOGS | Fe09 0609 Small current % n 1-20 10 6.18.7
detection
hysteresis
FE 0| F610 0610 Small current - - 0: Alarm only 0
trip/alarm 1: Tripping
selection
FE | Fe1 0611 Small current % n 0-150 0
detection current A)
FE (2| F612 0612 Small current s n 0-255 0
detection time
FE ! F613 0613 Detection of - - 0: Each time (standard pulse) 0 6.18.8
output short-circuit 1: Only one time after power on
at start-up (standard pulse)
2: Each time (short pulse)
3: Only one time after power on
(short pulse)
F5 /5| Fo15 0615 Over-torque B B 0: Alarm only 0 6.18.9
trip/alarm 1: Tripping
selection
FE ! F616 0616 Over-torque % 17 0 (disabled) 150
detection level 1-200
FE5 ! F618 0618 Over-torque s 0.1/0.1 0.0-10.0 0.5
detection time
FE (9| F619 0619 Over-torque % n 0-100 10
detection
hysteresis
FL20| F620 0620 Cooling fan - - 0: ON/OFF control 0 6.18.10
ON/OFF control 1: Always ON
FEZ | F621 0621 Cumulative 100 0.1/0.1 0.0-999.0 610.0 6.18.11
operation time hours (=10
alarm setting hours)
FEZE F626 0626 Over voltage stall % n 100-150 136 6.13.4
protection level 6.13.5
FEZT F627 0627 Undervoltage - - 0: Alarm only 0 6.18.12
trip/alarm (detection level 64% or less)
selection 1: Tripping
(detection level 64% or less)
2: Alarm only
(detection level 50% or less, input
AC reactor required)
FL53 1| F631 0631 Factory specific - - - - *1
coefficient 6A
FE32| F632 0632 Electronic-thermal - - 0: Disabled 0 3.4
memory 1: Enabled 6.18.1
FE33| F633 0633 VI analog input % n 0: Disabled, 0 6.18.13
break detection 1-100
level
FE34 | F634 0634 Annual average - - 1:-10 to +10°C 3 6.18.14
ambient 2:11-20°C
temperature (parts 3:21-30°C
replacement 4:31-40°C
alarms) 5: 41-50°C
6: 51-60°C
FE4g | Fe48 0648 Number of starting | 1000 0.1/0.1 0.0-999.9 100.0 6.18.15
alarm Otime
s

*1: Factory specific coefficient parameters are manufacturer setting parameters. Do not change the value of these parameters.
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e Qutput parameters
Minimum
Title Corg?;gl.catl Function Unit Psaentg:;ggr:l:n Adjustment range Es’:tft?#gl; SleJ‘s‘;rg Reference
unication
FGLE55 | F669 0669 Logic output/pulse B B 0: Logic output 0 6.19.1
train output 1: Pulse train output
selection (OUT)
FEI5 | Fe7e 0676 Pulse train output - - 0: Output frequency 0
function selection 1: Output current
(ouT) 2: Frequency reference
3: Input voltage (DC detection)
4: Output voltage (command value)
5t0 11: -
12: Frequency setting value (after
compensation)
13: VI input value
14: -
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
1910 22: -
FE5 77| Fer7 0677 Maximum numbers | kpps 0.01/0.01 | 0.50-1.60 0.80
of pulse train
FETg8 | Fe7s 0678 Factory specific - - - - *1
coefficient 6B
FER ! F681 0681 Analog output - - 0: Meter option (0 to 1 mA) 0 6.19.2
signal selection 1: Current (0 to 20 mA) output
2: Voltage (0 to 10 V) output
FEBY F684 0684 Factory specific - - - - *1
coefficient 6C
FES | F691 0691 Inclination - - 0: Negative inclination (downward 1 6.19.2
characteristic of slope)
analog output 1: Positive inclination (upward slope)
FESZ2 | F692 0692 Analog output bias % 0.1/0.1 -1.0—+100.0 0
FE93| F693 0693 Factory specific - - - - *1
coefficient 6D
* 1 : Factory specific coefficient parameters are manufacturer setting parameters. Do not change the value of these parameters.
o Operation panel parameters
Minimum
Title Communicali Function Unit | seting unit Adjustment range 2:&?:3 sgﬁ;’g Reference
unication
Faoo F700 0700 Parameter write - - 0: Permitted 0 6.20.1
protection 1: Prohibited (Panel and extension
selection panel)
2: Prohibited (1 + RS485
communication)
Faot F701 0701 Current/voltage - - 0: % 0 6.20.2
unit selection 1: A (ampere)/V (volt)
FI02 | Fr02 0702 Free unit display Time 0.01/0.01 0.00: Disabled (display of frequency) 0.00 6.20.3
scale s 0.01-200.0
Fag7| Fro7 0707 Free step Hz 0.01/0.01 0.00: Automatic 0.00 6.20.4
(1-step rotation of 0.01-F H
setting dial)




TOSHIBA E6582233
o Minimum
Title Corg:ﬁgl‘cau Function Unit pﬁgﬂ%gﬂfn Adjustment range E;ft?:g sl:tstﬁ:g Reference
unication

F1ig| F710 0710 Initial panel - - 0: Operation frequency (Hz/free unit) 0 6.20.5
display selection 1: Output current (%/A) 8.3.2

2: Frequency setting value (Hz/free unit)

3t017: -

18: Arbitrary code from communication

1910 33: -

34: Number of starting

35t0 51: -

52: Frequency setting value /
Operation frequency (Hz/free unit)

FTrr] FI1 0711 Status monitor 1 - - 0: Operation frequency (Hz/free unit) 2 8.2.1

1: Output current (%/A) 8.3.2
- 2: Frequency setting value (Hz/free unit)
Frig| Frmz 0712 Status monitor 2 - N 3: Input voltage (DC detection) (%/V) 1
4: Output voltage (command value) (%/V)
F713| Fr13 0713 Status monitor 3 - - 5: Input power (kW) 3
6: Output power (kW)
7: Torque (%)

F7i4| F714 0714 Status monitor 4 - - 8: Torque current (%/A) 4

9to 11: -
- 12: Frequency setting value (after

F11i5 F715 0715 Status monitor 5 - - compens;’tion) (aﬂfree LEnit) 27

13t0 22: -

F£715 F716 0716 Status monitor 6 - - 23: PID feedback value (Hz/free unit) 0

24 t0 26: -

27: Drive load factor (%)

2810 33: -

34: Number of starting

35t0 51: -

52: Frequency setting value /
Operation frequency (Hz/free unit)

FI20 F720 0720 Initial extension - - 0-52 0 6.20.5
panel display (Sameas F 7 () 8.3.2
selection

F730| F730 0730 Panel frequency - - 0: Permitted 0 6.20.1
setting prohibition 1: Prohibited
(FL)

FI131¢ F731 0731 Disconnection - - 0: Permitted 0
detection of 1: Prohibited
extension panel

F132 F732 0732 Local/remote key - - 0: Permitted 1
prohibition of 1: Prohibited
extension panel

F133 F733 0733 Panel operation - - 0: Permitted 0
prohibition 1: Prohibited
(RUN/STOP keys)

FI3q F734 0734 Panel emergency - - 0: Permitted 0
stop operation 1: Prohibited
prohibition

F735 F735 0735 Panel reset - - 0: Permitted 0
operation 1: Prohibited
prohibition

F135 | F736 0736 CRodIFRg - - 0: Permitted 1
change prohibition 1: Prohibited
during operation

F138 F738 0738 Password setting - - 0: Password unset 0
(Froo 1-9998

9999: Password set

F139| F739 0739 Password - - 0: Password unset 0

verification 1-9998
9999: Password set
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Minimum
" Communicati " " setting unit . Default| User
Title on No. Function Unit Panel/Comm Adjustment range setting | setting Reference
unication

FI45 | F746 0746 Factory specific - - B = "2
coefficient 7A

Fa4g | F749 0749 Integrating - - 0:1 2] 6207
wattmeter display 1:1
unit selection 2:1=10,

3: 1=100,000 kWh

Fig 1| F751 0751 Easy setting mode - - 3 Y
parameter 1

FI52 | F752 0752 Easy setting mode - - 4
parameter 2

F753| F753 0753 Easy setting mode - - 9
parameter 3

FIg54 | F754 0754 Easy setting mode - - 10
parameter 4

FI55 | F755 0755 Easy setting mode - - 600
parameter 5

FI55 | F756 0756 Easy setting mode - - 6
parameter 6

FI57| F757 0757 Easy setting mode - - 999
parameter 7

F758 | F758 0758 Easy setting mode - - 999
parameter 8

FI59 | F759 0759 Easy setting mode - - 999
parameter 9

FI&80 | F760 0760 Easy setting mode - - 999
parameter 10

FI& 1| F761 0761 Easy setting mode - - 999
parameter 11

Flg82 | F762 0762 Easy setting mode - - 999
parameter 12 0-999

Fi83 | F763 0763 Easy setting mode - - (Set by communication number) 999
parameter 13

FIlE4 | F764 0764 Easy setting mode - - 999
parameter 14

FI&85 | F765 0765 Easy setting mode - - 999
parameter 15

FI1&85 | F766 0766 Easy setting mode - - 999
parameter 16

FI&87 | F767 0767 Easy setting mode - - 999
parameter 17

FI1&68 | F768 0768 Easy setting mode - - 999
parameter 18

FI&859 | F769 0769 Easy setting mode - - 999
parameter 19

F7170| F770 0770 Easy setting mode - - 999
parameter 20

Fi171| FIM 0771 Easy setting mode - - 999
parameter 21

FI172| Fr72 0772 Easy setting mode - - 999
parameter 22

F7173| F773 0773 Easy setting mode - - 999
parameter 23

FI14 | F774 0774 Easy setting mode - - 50
parameter 24

F3585 | F799 0799 Factory specific - - - N D)
coefficient 7B

*1: Default setting values vary depending on the capacity. Refer to section 10.4.
*2: Factory specific coefficient parameters are manufacturer setting parameters. Do not change the value of these parameters.
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o Communication parameters
o Minimum
Title Corg:ﬁgl‘can Function Unit Psaen“e_lv%;r?\l:n Adjustment range E;ft?:g sLeJtSt\irg Reference
unication
FEREOO F800 0800 Baud rate - - 3: 9600bps 4 6.21
4:19200bps
5: 38400bps
FE0 | Feot 0801 Parity B B 0: NON (No parity) 1
1: EVEN (Even parity)
2: ODD (Odd parity)
FEOZ2 | F802 0802 Inverter number - 17 0-247 0
FELO3 | F803 0803 Communication s 0.1/0.1 0.0: Disabled, 0.0
time-out time 0.1-100.0
FEL4 | F8o04 0804 Communication B B 0: Alarm only 0
time-out action 1: Trip (Coast stop)
2: Trip (Deceleration stop)
FELE | F8o08 0808 Communication B B 0: Valid at any time 1
time-out detection 1: Communication selection of
condition Fhidor{hod
2: 1 + during operation
FEBZS | F829 0829 Selection of - - 0: Toshiba inverter protocol 0
communication 1: Modbus RTU protocol
protocol
FEBI0 | F870 0870 Block write data 1 - - 0: No selection 0
1: Command information
2:-
FET! F871 0871 Block write data 2 - - 3: Frequency command value 0
4: Output data on the terminal board
5: Analog output for communication
Fg75 F875 0875 Block read data 1 - - 0: No selection 0
1: Status information
FE75 | F876 0876 Block read data 2 - - 2: Output frequency 0
3: Output current
4: Output voltage
FE77| F877 0877 Block read data 3 - - 5 Alarm information 0
6: PID feedback value
Fgig| Fer 0878 Block read data 4 - N 7: Input terminal board monitor 0
8: Output terminal board monitor
FBI5 | F819 0879 Block read data 5 - - 9: VI terminal board monitor 0
FEEBL | F880 0880 Free notes - n 0-65535 0 6.22
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10.4 Default settings by inverter rating

. Dynamic " Integratiny
Torque Db);zﬁlr:éc b‘/;aking Al::)orgjaetlc Motor rated | Motor rated n’\él.?g;:j wat?mete?
boost value resistance resistor boost value capacity current current display unit
Inverter type capacity selection
ob/ | F308 | FI03 | pupa | Fygs | Fuis | Fuis
% @ (kW) i ) A G4 | Frug
(%) Note 1 Note 1
VFNC3E-4004P 6.0 200.0 0.12 6.2 0.40 1.0 65 0
VFNC3E-4007P 6.0 200.0 0.12 5.8 0.75 1.7 60 0
VFNC3E-4015P 6.0 200.0 0.12 4.3 1.50 24 55 0
VFNC3E-4022P 5.0 200.0 0.12 4.1 2.20 4.5 52 0
VFNC3E-4037P 5.0 160.0 0.12 34 3.70 74 48 1
VFNC3E-4055P 4.0 80.0 0.24 26 5.50 10.5 46 1
VFNC3E-4075P 3.0 60.0 0.44 23 7.50 14.1 43 1
VFNC3E-4110P 2.0 40.0 0.66 22 11.00 20.3 41 1
Note 1: Refer to Note 4 in 2) Optional dynamic braking resistors of section 6.13.4 for the parameter setting of = 3 {1 £

and F305.
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10.5 Input Terminal Function
o Table of input terminal functions 1
Fu’r\\lgtlwon Code Function Action Reference
0,1 - No function Disabled -
2 F Forward run command ON: Forward run, OFF: Slowdown stop, 3.11
3 FN Inversion of forward run command Inversion of F 7.21
4 R Reverse run command ON: Reverse run, OFF: Slowdown stop 3.1.1
5 RN Inversion of reverse run command Inversion of R 7.21
6 ST Standby ON: Ready for operation 3.1.1
OFF: Coast stop (gate OFF) 6.3.2
7 STN Inversion of standby Inversion of ST 6.13.1
8 RES Reset command ON: Acceptance of reset command 12.2
ON — OFF: Trip reset
9 RESN Inversion of reset command Inversion of RES
10 S81 Preset-speed command 1 3.5
" SS1IN Inversion of preset-speed command 1 7.21
12 SS2 Preset-speed command 2
13 SS2N Inversion of preset-speed command 2 Selection of 15-speed SS1 to SS4 (SS1N to SS4N) (4 bits)
14 SS3 Preset-speed command 3
15 SS3N Inversion of preset-speed command 3
16 S84 Preset-speed command 4 3.5
17 SS4N Inversion of preset-speed command 4
18 JOG Jog run mode ON: Jogging mode (fixed at 5Hz) 7.21
OFF: Jog run canceled
19 JOGN Inversion of jog run mode Inversion of JOG
20 EXT Emergency stop by external signal ON: £ trip stop 6.18.4
OFF: After stopped by £ 6.0 3, £_ trip
21 EXTN Inversion of emergency stop by external signal | Inversion of EXT
22 DB DC braking command ON: DC braking, OFF: Brake c: 6.8
23 DBN Inversion of DC braking command Inversion B
24 AD2 2nd acceleration/deceleration ON: Acceleration/deceleration 2 6.4.1
OFF: Acc i ion 1 6.17.1
25 AD2N Inversion of 2nd acceleration/deceleration Inversion
28 VF2 2nd V/F control mode switching ON: 2nd V/F control mode 6.4.1
(VIFfixed, F {78, F 1T L F 172, F113)
OFF: 1st V/F control mode
(PE setting, !, b, b, EHE)
29 VF2N Inversion of 2nd V/F control switching Inversion of VF2
32 0CSs2 2nd stall prevention level ON: Enabled at the value of F {55 6.4.1
OFF: Enal alueof F5 5 ¢ 6.18.2
33 OCS2N Inversion of 2nd stall prevention level Inversion of OCS2
36 PID PID control prohibition ON: PID control prohibited 6.15
QOFF: PID control enabled
37 PIDN Inversion of PID control prohibition Inversion of PID
48 SCLC Forced local from communication Enabled during communication 5.5
ON: Local (Setting of £ 180 d, FIIOd) 6.21
OFF: Communication
49 SCLCN Inversion of forced local from communication | Inversion of SCLC
50 HD Operation hold (hold of 3-wire operation) ON: F (forward run), R: (reverse run) held, 3-wire operation 7.21
d
51 HDN Inversion of operation hold (hold of 3-wire
operation)
52 IDC PID integral/differential clear . 6.15
53 IDCN Inversion of PID integral/differential clear Inversion of IDC
54 PIDSW PID characteristics switching ON: Inverted characteristics of F 7 5 I selection
OFF: Characteristics of £ 3 5[ selection
55 PIDSWN | Inversion of PID characteristics switching Inversion of PIDSW
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o Table of input terminal functions 2
Fu'r\ml;:;.\on Code Function Action Reference

88 UP Frequency UP ON: Frequency increased 6.6.3
OFF: Frequency increase canceled

89 UPN Inversion of frequency UP Inversion of UP

90 DWN Frequency DOWN ON: Frequency decreased
OFF: Frequency decrease canceled

91 DWNN Inversion of frequency DOWN Inversion of DWN

92 CLR Clear frequency UP/DOWN OFF — ON: Clear frequency UP/DOWN

93 CLRN Inversion of clear frequency UP/DOWN Inversion of CLR

96 FRR Coast stop command ON: Coast stop (Gate OFF) 3.1.1
OFF: Coast stop canceled

97 FRRN Inversion of coast stop command Inversion of FRR

106 FMTB Frequency setting mode terminal board VI ON: Terminal board (VI) enabled 55
OFF: Setting of £ 13

107 FMTBN Inversion of frequency setting mode terminal Inversion of FMTB

board VI

108 CMTB Command mode terminal board ON: Terminal board enabled
OFF: Setting of £ 75

109 CMTBN Inversion of command mode terminal board | Inversion of CMTB

110 PWE Parameter editing permission ON: Parameter editing permitted 6.20.1
OFF: Setting of F 755

111 PWEN Inversion of parameter editing permission Inversion of PWE

122 FST Forced deceleration command ON: Forced deceleration command (Automatic deceleration) 5.3.1
OFF: Forced deceleration canceled
(Note that operation is resumed when forced deceleration is
canceled)

123 FSTN Inversion of forced deceleration command Inversion of FST

200 PWP Parameter editing prohibition ON: Parameter editing prohibited 6.20.1
OFF: Setting of £ 145

201 PWPN Inversion of parameter editing prohibition Inversion of PWP

Note 1: Function No. 26, 27, 30, 31, 34, 35, 38 to 47, 50, 51, 56 to 87, 94, 95, 98 to 105, 112 to 121 and 124 to 199 are
assigned "No function".
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o Input terminal function priority

23 |67 |89 |10,11 18 |20 |22 |24,25 |36,37 |48 50 (88,89 |96 [110 [122
a5 1213 [19 |21 |23 [2829 |52,53 |49 51 (90,91 |97 [111 [123
Code | Function 14,15 32,33 54,55 |106 92,93 200
No. 16,17 107 201
108
109
F/ 23
R 75 X x| x o} X X
ST 6,7 © O © ©(O0|© (@] @) (@) © O Oo| O ©
RES 8,9 (O ] (@] O x| O (@] @) (@) (@) (@] Oo| O (@)
SS1/ 10,11
SS2/ 12,13
Ss3/ 1415 Ol x| O X[ X[ X (@] O @) (@) O X O X
Ss4 16,17
JOG 18,19 o|lx|o ©) x| x| o © o | x| o |x]|] ol x
EXT 20,21 elo|e ©) © e| o o o |le| o |o|l o] e
DB 22,23 ©| X|O © O X O © @) © O X O X
(AD2/ 2425
VF2/ 28,29 ololo o olo|o o o]lo| o|o|lo]| o
ocs2 32,33
PID/ 36,37
IDC/ 52,53 OlO|O O X[O| X (@] O @) O Oo| O @)
PIDSW___ |54,55
SCLC/  |48,49
FMTB/ 106,107 O|lO|O (@] oo O (@] @) (@) (@] Oo| O O
cMmTB 108,109
HD 50,51 o|lx|o o X| x| x| o e} o} o | x| of x
UP/ 88,89
DWN/ 90,91 oflolo o olo|o]| o o o |o ol o| o
CLR 92,03
FRR 96,97 ©1O|O © ©|0|© (@] @) (@) © (@] (@] ©
PWE/ 110,111
PWP 200201 o|lo|o o olo|o]| o e} o |lo| o |o o}
FST 122123 | @ | x| o [©) e|x|e| o o o |le| o |x]| o

© Priority O Enabled X Disabled
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10.6 Output Terminal Function
o Table of output terminal functions 1
Fu’r\\‘f)t.\on Code Function Action Reference
0 LL Frequency lower limit ON: Output frequency is more than . 59
OFF: Output frequency is L £ or less
1 LLN Inversion of frequency lower limit Inversion of LL
2 uL Frequency upper limit ON: Output frequency is £/ L or more 5.9
OFF: Output frequency is less than L/
3 ULN Inversion of frequency upper limit Inversion of UL
4 LOW Low-speed detection signal ON: Output frequency is  { I [} or more 6.1.1
OFF: Output frequency is less than £ {85 722
5 LOWN Inversion of low-speed detection signal Inversion of LOW
6 RCH Output frequency attainment signal ON: Output frequency is within command frequency + 6.1.2
(acceleration/deceleration completed) Fige
OFF: gutlp#grequency is more than command frequency +
i
7 RCHN Inversion of output frequency attainment Inversion of RCH
signal
(inversion of acceleration/deceleration
completed)
8 RCHF Set frequency attainment signal ON: Output frequency is within £ ([ {=F {02 6.1.3
OFF: Output frequency is more than F {5 { =F {02
9 RCHFN Inversion of set frequency attainment signal Inversion of RCHF
10 FL Fault signal (trip output) ON: Inverter tripped 722
OFF: Inverter not tripped
" FLN Inversion of fault signal (inversion of trip Inversion of FL
output)
14 POC Over-current detection pre-alarm ON: Output currentis F 5 {7 { or more 6.18.2
OFF: Output current is less than F 5 ¢
15 POCN Inversion of over-current detection pre-alarm | Inversion of POC
16 POL Overload detection pre-alarm ON: 50% or more of calculated value of overload protection 34
level
OFF: Less than 50% of calculated value of overload
protection level
17 POLN Inversion of overload detection pre-alarm Inversion of POL
20 POH Overheat detection pre-alarm ON: Approx. 95°C or more of IGBT element -
OFF: Less than approx. 95°C of IGBT element (90°C or less
after detection is turned on)
21 POHN Inversion of overheat detection pre-alarm Inversion of POH
22 POP Overvoltage detection pre-alarm ON: Overvoltage limit in operation 6.13.5
OFF: Overvoltage detection canceled
23 POPN Inversion of overvoltage detection pre-alarm | Inversion of POP
24 MOFF Power circuit undervoltage detection ON: Power circuit undervoltage (MOFF) detected 6.18.12
OFF: Undervoltage detection canceled
25 MOFFN Inversion of power circuit undervoltage Inversion of MOFF
detection
26 uc Small current detection ON: After output current comes to & { { or less, value of 6.18.7
lessthan F§ { {+F505 for F6 {2 settime
OFF: Output current is more than £ 5 { {
(FE ! {I+F 5T 5 or more after detection turns on)
27 UCN Inversion of small current detection Inversion of UC
28 oT Over-torque detection ON: After torque comes to £ 5 {& or more, value of more 6.18.9
than F & (5-F& {9 for F& {8 settime
OFF: Torque is less than F & (&
FE !5-FE !9 orless after detection turns on)
29 OTN Inversion of over-torque detection Inversion of OT

J-20
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o Table of output terminal functions 2
Fu;\\:{:}t\on Code Function Action Reference
40 RUN Run/stop ON: While operation frequency is output or DC braking is in 3.1.1
operation (o &)

OFF: Operation stopped

41 RUNN Inversion of run/stop Inversion of RU

56 coT Cumulative operation time alarm ON: Cumulative operation time is &2 { or more 6.18.11
OFF: The cumulative operation time is less than £ § & {

57 COTN Inversion of cumulative operation time alarm | Inversion of COT

60 FR Forward/reverse run ON: Reverse run 3.1.1
OFF: Forward run
(Operation command state is output while motor operation is

61 FRN Inversion of forward/reverse run Inversion of FR

68 BR Brake release ON: Brake exciting signal 6.14
OFF: Brake releasing signal

69 BRN Inversion of brake release Inversion of BR

78 COME RS485 communication error ON: Communication error occurred 6.21
OFF: Communication works

79 COMEN Inversion of RS485 communication error Inversion of COME

92 DATA Designated data output ON: bit0 of FA50 is ON 6.21
OFF: bit0 of FA50 is OFF

93 DATAN Inversion of designated data output Inversion of DATA

128 LTA Parts replacement alarm ON: Any one of cooling fan, control board capacitor, or main 6.18.14

circuit capacitor reaches parts replacement time

129 LTAN Inversion of parts replacement alarm Inversion of LTA

146 FLR Fault signal (output also at a retry waiting) ON: While inverter is tripped or retried 6.13.3
OFF: While i er is not tripped and not retried

147 FLRN Inversion of fault signal (output also at a Inversion of FLR

retry waiting)

162 NSA Number of starting alarm ON: Number of starting alarm is ~ & 4 & or more 6.18.15
OFF: Number of starting alarm is less than £ & 4 &

163 NSAN Inversion of number of starting alarm Inversion of NSA

254 AOFF Always OFF Always OFF 7.2.2

255 AON Always ON Always ON 722

Note 1: As function No. 12, 13, 18, 19, 30 to 39, 42 to 55, 58,

59, 62 to 67, 70 to 77, 80 to 91, 94 to 127, 130 to 145 and 148
to 253 are "No function", output signal is always “OFF” at even number, output signal is always “ON” at odd number.

J-21
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11. Specifi
B Standard specifications
Item Specification
Input voltage class 3-phase 400V class
Applicable motor (kW) 04 [ 075 | 15 2.2 37 55 75 [ n
Type VENC3E
Form 4004P 4007P 4015P 4022P 4037P 4055P 4075P 4110P
o Capacity (kVA) Note 1) 11 18 31 42 72 96 13 18
b= 1.5 23 4.1 5.5 9.5 12.6 17 24
T
&| Output current (A) Note 2) (1.2) (1.5) (4.0) 4.2) (©8) (9.5) (16.2) (7
Rated output voltage Note 3) 3-phase 380V to 460V
Overload current rating 150%-60 seconds, 200% -0.5 second
§ Voltage-frequency 3-phase 380V to 460V - 50/60Hz
S
; Allowable fluctuation Voltage 323 to 506V Note 4), frequency +5%
H
& | Required Power supply capacity (kVA) Note 5) 1.5 27 | 4.8 6.4 10.0 15.6 19.7 26.6
Protective method (IEC60529) 1P20
Cooling method Self-cooling | Forced air-cooled
Color RAL 7016

Note 1. Capacity is calculated at 440V for output voltage.
Note 2.

Indicates rated output current setting when the PWM carrier frequency (parameter £ 3 [} [}) is 4kHz or less. Over 4kHz,

the rated output current is indicated in the (). The default setting of the PWM carrier frequency is 4kHz.

Note 3.
Note 4.
Note 5.

the input reactor and cables).

Maximum output voltage is the same as the input voltage.
342V-506V (400V class) when the inverter is used continuously (load of 100%).
Required power supply capacity varies with the value of the power supply side inverter impedance (including those of




TOSHIBA

E6582233

B Common specification

Principal control functions

Item Specification
Control system Sinusoidal PWM control
Output frequency range 0.1 to 400.0Hz, default setting: 0.5 to 50Hz, maximum frequency: 30 to 400Hz
Minimum setting steps of 0.1Hz: analog input (when the max. frequency is 100Hz), 0.01Hz: Operation panel setting and communication
frequency setting.

Frequency accuracy

Digital setting: within £0.1% of the max. frequency (-10 to +60°C)
Analog setting: within +1.0% of the max. frequency (25°C +10°C)

Voltage/frequency
characteristics

VIf constant, variable torque, automatic torque boost, vector control, automatic energy-saving, V/F 5-point setting,
Auto-tuning. Base frequency (20-400Hz) adjusting to 1 & 2, torque boost (0-30%) adjusting to 1 & 2, adjusting
frequency at start (0.1-10Hz)

Frequency setting signal

Setting dial on the front panel, external frequency potentiometer (connectable to a potentiometer with a rated
impedance of 1k-10kQ), 0-10Vdc / 0-5Vdc (input impedance: VI=40kQ), 4-20mAdc (Input impedance: 250Q).
Note 1)

Terminal board base
frequency

The characteristic can be set arbitrarily by two-point setting. Possible to set: analog input (V).

Frequency jum

Setting of the jump frequency and the range.

Upper- and lower-limit
frequencies

Upper-limit frequency: 0 to max. frequency, lower-limit frequency: 0 to upper-limit frequency

PWM carrier frequency

Adjustable range of 2k to 12kHz (default: 4kHz).

PID control

Setting of proportional gain, integral gain, differential gain and control waiting time. Checking whether the amount of
processing amount and the amount of feedback agree.

Operation specifications

Acceleration/d: ion
time

I ble from among acceleration/deceleration times 1 & 2 (0.0 to 3000 sec.). Automatic
acceleration/deceleration function. S-pattern acceleration/deceleration 1 & 2. Control of forced rapid deceleration.

DC braking

Braking start-up frequency: 0 to maximum frequency, braking rate: 0 to 100%, braking time: 0 to 20 seconds,
emergency DC braking.

Dynamic Braking Drive
Circuit

Control and drive circuit is built in the inverter with the braking resistor outside (optional).
VFENC3E-4004P to 4007P models cannot be used with the braking resistor.

Input terminal function
(programmable)

Possible to select from among about 60 functions, such as forward/reverse run signal input, jog run signal input,
operation base signal input and reset signal input, to assign to 5 input terminals. Logic selectable between sink and
source.

Output terminal functions
(programmable)

Possible to select from among about 40 functions, such as upper/lower limit frequency signal output, low speed
detection signal output, specified speed reach signal output and failure signal output, to assign to FL relay output,
open collector output terminals.

Forward/reverse run

The RUN and STOP keys on the operation panel are used to start and stop operation, respectively.
Forward/reverse run possible through communication and logic inputs from the terminal block.

Jog run

Jog mode, if selected, allows jog operation from the terminal board.

Preset speed operation

Frequency references + 15-speed operation possible by changing the combination of 4 contacts on the terminal
board.

Retry operation

Capable of restarting automatically after a check of the main circuit elements in case the protective function is
activated. 10 times (Max.) (selectable with a parameter)

Various prohibition settings
/ Password setting

Possible to write-protect parameters and to prohibit the change of panel frequency settings and the use of operation
panel for operation, emergency stop or resetting. Possible to write-protect parameters by setting 4 digits password
and terminal input.

Regenerative power ride-
through control

Possible to keep the motor running using its regenerative energy in case of a momentary power failure (default:
OFF).

Auto-restart operation

In the event of a momentary power failure, the inverter reads the rotational speed of the coasting motor and outputs
a frequency appropriate to the rotational speed in order to restart the motor smoothly. This function can also be
used when switching to commercial power.

Failure detection signal

1c- contact output Note 2)
Maximum switching capacity : 250Vac-2A , 30Vdc-2A (At resistive load cos®=1),
250Vac-1A (cos®=0.4) , 30Vdc-1A (L/R=7ms)

Minimum permissible load : 5Vdc-100mA, 24Vdc-5mA

<Continued overleaf>

K-2
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<Continued>

Iltem Specification
< | Protective function Stall prevention, current limitation, over-current, output short circuit, over-voltage, over-voltage limitation,
2 undervoltage, ground fault detection, input phase failure, output phase failure, overload protection by electronic
§ thermal function, armature over-current at start-up, load side over-current at start-up, over-torque, undercurrent,
; overheating, cumulative operation time, life alarm, emergency stop, various pre-alarms
2 | Electronic thermal Switching between standard motor and constant-torque VF motor, switching between motors 1 & 2, setting of
§ characteristic overload trip time, adjustment of stall prevention levels 1 & 2, selection of overload stall
O | Reset function Function of resetting by closing contact 1a or by turning off power or the operation panel. This function is also used
o to save and clear trip records.

Alarms Stall prevention, overvoltage, overload, under-voltage, setting error, retry in process, upper/lower limits

Causes of failures Over-current, overvoltage, overheat, output short-circuit, ground fault, overload on inverter, arm overcurrent at start-
up, overcurrent on the load side at start-up, CPU fault, EEPROM fault, RAM fault, ROM fault, communication error.
(Selectable: emergency stop, under-voltage, small current, over-torque, motor overload, input phase failure, output
phase failure)

Monitoring function Operation frequency, operation frequency command, forward/reverse run, output current, input voltage (DC
detection), output voltage, torque, torque current, load factor of inverter, input power, output power, information on
input terminals, information on output terminals, logic input terminals setting, version of CPU1, version of CPU2,
PID feedback value, frequency command (after compensation), causes of past trips 1to 4, parts replacement alarm,

5 cumulative operation time
l’é Past trip monitoring Stores data on the past four trips: number of trips that occurred in succession, operation frequency, forward/reverse
2 | function run, output current, input voltage (DC detection), output voltage, information on input terminals, information on
z output terminals, and cumulative operation time when each trip occurred.
§ Output for frequency Analog output for meter: 1mA dc full-scale dc ammeter
A | meter 0 - 20mA (4 to 20mA) output: DC ammeter (allowable load resistance: Less than 750Q)
0 - 10V output: DC voltmeter (allowable load resistance: Over 1kQ)
Resolution: Maximum of 1/255
4-digit 7-segments LED Frequency: inverter output frequency.
Alarm: stall alarm “C”, overvoltage alarm “P”, overload alarm “L”, overheat alarm “H”.
Status: inverter status (frequency, cause of activation of protective function, input/output voltage, output
current, etc.) and parameter settings.
Free-unit display: arbitrary unit (e.g. rotating speed) corresponding to output frequency.

Indicator Lamps indicating the inverter status by lighting, such as RUN lamp, MON lamp, PRG lamp, % lamp, Hz lamp. The
charge lamp indicates that the main circuit capacitors are electrically charged.

» | Location of use Indoors; not exposed to direct sunlight, corrosive gas, explosive gas, flammable gas, oil mist, or dust; and vibration
H of less than 5.9m/s2 (10 to 55Hz).

E | Altitude 3000 m or less (current reduction required above 1000 m) Note 3)

£ | Ambient temperature -10 to +60°C_Note 4)

E Storage temperature -25 to +70°C (Temperature applicable for a short term)

Relative humidity 5 to 95% (free from condensation and vapor).

Note 1. Be careful, if 4-20mA is selected, when the inverter's power is ON, the internal impedance is 250Q, but when the power
is OFF, the internal impedance increases very much to approximately 40kQ.

Note 2. 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.

Note 3. Current must be reduced by 1% for each 100 m above 1000 m. For example, 90% at 2000m and 80% at 3000m.

Note 4. Above 50°C: Remove the protective seal from the top of the inverter.

Above 55°C: Remove the seal from the top of the inverter and use the inverter with the output current reduced.

Side by side installation (with no space between inverters): Remove the seal from the top of each inverter. When
installing the inverter where the ambient temperature will rise above 50°C, remove the seal from the top of the inverter
and use the inverter with the output current reduced.

(Refer to section 6.12 for details)

K-3
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11.2 Outside dimensions and mass

M Outside dimensions and mass

Applicable motor Dimensions (mm) . Approx. weight

(kW) Inverter type W ] D W1 o 2 Drawing (kg)

0.4 VFNC3E-4004P 72 130 130 60 18 13 A 08

0.75 VFNC3E-4007P 140 )

1.5 VFNC3E-4015P
1 1 151 1 1 B 1.2

Voltage class 20 VENC3E-4022P 05 30 5 93 8 3

3.7 VENCSE 40379 140 171 151 126 157 13 [} 1.9

55 VFNC3E-4055P 2.0

75 VFNC3E-4075P 3.6
1 22 171 1 21 12 D

11 VFNC3E-4110P 50 0 30 0 3.8

Note 1. To make it easier to grasp the dimensions of each inverter, dimensions common to all inverters in these
figures are shown with numeric values but not with symbols.
Here are the meanings of the symbols used.
W: Width
H: Height
D: Depth
W1: Mounting dimension (horizontal)
H1: Mounting dimension (vertical)
H2: Height of Grounding terminal area

Note 2. The models shown in Fig. A to Fig. B are fixed at two points: in the upper left and lower right corners.
Note 3. The model shown in Fig. A is not equipped with a cooling fan.

Note 4. Height measurements do not include the protuberance for installation.
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H Outline drawing
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12. Before yo shiba distributor
- Trip information and remedies

12.1 Trip causes/warnings and remedies

When a problem arises, diagnose it in accordance with the following table.
If it is found that replacement of parts is required or the problem cannot be solved by any remedy described in the
table, contact your Toshiba distributor.

Trip information]

Error code F:;I;;e Problem Possible causes Remedies
£ E 0011 Emergency stop o During automatic operation or remote « Reset the inverter.
operation, a stop command is entered « If the emergency stop signal is input, reset
from the operation panel or a remote after releasing this signal.
input device.
E-73 E-13 0045 Over speed fault e The input voltage fluctuates abnormally. [ e Check the input voltage.
« Over speed fault due to the overvoltage | e Install an optional braking module.

limit operation.

* E-18 0032 Brea in analog signal | e The input signal from VI is equal to or o Check the VI signal cable for breaks. Also, check
E- 18 cable less than the F 5 3 3 setting. the input signal value or setting of F 5 3 3.
£-1i5 E-19 0033 CPU communications | « A communications error occurs between | e Contact your Toshiba distributor.

error control CPUs.
E-70 E-20 0034 Excessive torque « The automatic torque boost parameter « Set a lower automatic torque boost
boosted F 4112 setting is too high. parameter F 4 [ 2 setting.
e The motor has too small impedance. * Make an auto-tuning.

E-21 E-21 0035 CPU fault 2 e The control CPU is defective. « Contact your Toshiba distributor.

£-78 E-26 003A [ CPU fault 3 o The control CPU is defective. « Contact your Toshiba distributor.

EEF EEP1 0012 | EEPROM fault 1 o The EEPROM is writing error. o Turn off the inverter, then turn it again. If it
does not recover from the error, contact
your Toshiba distributor.

EEFC EEP2 0013 EEPROM fault 2 e 4P operation was aborted by power « Turn the power off temporarily and turn it

supply off etc. back on, and then try £ 4 7 operation
again.
e The EEPROM is reading error. « Write the data again. Contact your Toshiba
distributor when it happening frequently.

EEFT EEP3 0014 | EEPROM fault3 o The EEPROM is defective. o Turn off the inverter, then turn it again. If it
does not recover from the error, contact
your Toshiba distributor.

EFZ EF2 0022 Ground fault trip e Aground fault occurs in the output cable [e Check the cable and the motor for ground
or the motor. faults.

* EPHI 0008 | Input phase failure o Aphase failure occured in the input line | e Check the main circuit input line for phase
EPH I of the main circuit. failure.

« The capacitor in the main circuit lacks « Set input phase failure detection selection
capacitance. 08=0.

e Check the capacitor in the main circuit for
exhaustion.

* EPHO 0009 Output phase failure | e A phase failure occurred in the output e Check the main circuit output line, motor,
EPHE line of the main circuit. etc. for phase failure.

« Set output phase failure detection
selection F 5 55=0.

Errcd ERR2 0015 Main unit RAM fault | ¢ The control RAM is defective. « Contact your Toshiba distributor.

Errd ERR3 0016 Main unit ROM fault | ¢ The control ROM is defective. * Contact your Toshiba distributor.

ErrH ERR4 0017 CPU fault 1 e The control CPU is defective. « Contact your Toshiba distributor.

ErrS ERR5 0018 Remote control error | ¢ The communication was broken off. » Check the remote control device, cables, etc.

* You can select a trip ON/OFF by parameters.

(Continued overleaf)
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(Continued)
Error code F:(;';;e Problem Possible causes Remedies
Err ERR7 001A Current detector fault | ¢ The current detector is defective. « Contact your Toshiba distributor.
Etn ETN 0028 Auto-tuning error e The motor parameter v L, uil wu, e Set the left column parameters correctly
Eknl ETN1 0054 FYO5, FY !5 FY4 {7 arenot set as a motor name plate and make an auto-
EEnd ETN2 0055 correctly. tuning again.
Etnd ETN3 0056 « The motor with the capacity of 2 classes |[e Set the left column parameters correctly
or less than the inverter is used. as a motor name plate and make an auto-
« The output cable is too thin. tuning again.
o The inverter is used for loads other than | Then set 5 4 [ {i= {, when trip occurs.
those of three-phase induction motors.
e The motor is rotating. « Make an auto-tuning again after the
rotation of the motor stops.
[ 1 ETYP 0029 Inverter type error o It may be a breakdown failure. «_Contact your Toshiba distributor.
ori 0oC1 0001 Overcurrent during e The acceleration time A7 [ is too short. | e Increase the acceleration time AL L.
acceleration e The VIF ng.is improper. o Check the V/F parameter.
 Arestart signal is imput to the rotating e Use £ 30 ! (auto-restart) and £ 35 2
.. tor aft 1t t tC. (ride-through control).
« Aspecial motor (e.g. motor with a small e Incaseof L=, /, decrease uh.
impedance) is used. e Incaseof PE=2, 3, 4,setF4 {5
(Motor rated current) and make an auto-
tuning.
Ground fault trip e Aground fault occurs in the output cable [e Check the cable and the motor for ground
or the motor. faults.
ore oc2 0002 | Overcurrent during e The deceleration time o £ [ is too short. | e Increase the deceleration time o £ .
deceleration
Ground fault trip e Aground fault occurs in the output cable | e Check the cable and the motor for ground
or the motor. faults.
or3 oc3 0003 | Overcurrentduring [ e The load fluctuates abruptly. « Reduce the load fluctuation.
constant speed e The load is in an abnormal condition. e Check the load (operated machine).
operation
Ground fault trip ¢ Aground fault occurs in the output cable | e Check the cable and the motor for ground
or the motor. faults.
OrR OCA 0005 | Arm overcurrent at « Amain circuit elements is defective. « Contact your Toshiba distributor.
start-up
ore OocCL 0004 Overcurrent (An e The insulation of the output main circuit * Check the secondary wiring and insulation
overcurrent on the or motor is defective. state.
load side at start-up) | e The motor has too small impedance. e SetFf i3=2, 3
OH OH 0010 Overheat e The cooling fan is life or fault « The cooling fan requires replacement if it
does not rotate during operation.
Contact your Toshiba distributor.
« The ambient temperature is high or low | e Operate at a specified ambient temperature.
outside a specified ambient temperature.
¢ The vent of the cooling fan is blocked up. | e Secure sufficient space around the inverter.
« Aheat generating device is installed « Do not place any heat generating device
close to the inverter. near the inverter.
e The load is large. e Reduce the load.
o Reduce F 3 [: PWM carrier frequency.
e SetF 3 (5= { (Carrier frequency with
automatic reduction).
* The temperature sensor is fault. « Contact your Toshiba distributor.
(Even if it resets after much time, When
always generating)
oo oLl 000D Inverter overload e The acceleration time ACC is too short. « Increase the acceleration time AL L.
e The DC braking amount is too large. o Reduce the DC braking amount F 25
and the DC braking time F 25 2.
e The V/F setting is improper. e Check the V/F parameter setting.
o Arestart signal is input to the rotating e Use F 30 ! (auto-restart) and F 352
motor after a momentary stop, etc. (ride-through control).
e The load is too large. e Use an inverter with a larger rating.

(Continued overleaf)
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(Continued)

Error code F;;';;e Problem Possible causes Remedies
oL oL2 000E Motor overload « The V/F setting is improper. e Check the V/F parameter setting.

e The motor is locked up. e Check the load (operated machine).

¢ Low-speed operation is performed o Adjust {1 [7 to the overload that the
continuously. motor can withstand during operation in a

« An excessive load is applied to the motor low speed range.
during operation.

ors oL3 003E Main module o The carrier frequency is high and load « Raise the operation frequency.
overload current has increased at low speeds o Reduce the load.
(mainly at 15Hz or less). « Reduce the carrier frequency.

e When an operating motor is started up at
0OHz, use the auto-restart function.

« Set carrier frequency control mode
selection £ 3 {5 to {. (carrier frequency
with automatic reduction).

OF 1 OP1 000A Overvoltage during e The input voltage fluctuates abnormally. | e Insert a suitable input reactor.
acceleration (1) The power supply has a capacity of
200kVA or more.
(2) A power factor improvement capacitor is
opened or closed.

(3) Asystem using a thyrister is connected
to the same power distribution line.

o Arestart signal is input to the rotating e Use F 3{ { (auto-restart) and F 352
motor after a momentary stop, etc. (ride-through control).

OrZ OoP2 000B Overvoltage during o The deceleration time o £ [ is too short. | e Increase the deceleration time o £ .
deceleration (Regenerative energy is too large.)

« Overvoltage limit operation F 37 5 is « Decrease the overvoltage stall protection
setto J, 2, level FEZ5.

e F305issetto {.(Disabled). o SetF3b5t0f0. 2. 3.

e The input voltage fluctuates abnormally. [ e Insert a suitable input reactor.

(1) The power supply has a capacity of

200kVA or more.

(2) A power factor improvement capacitor is

opened and closed.

(3) Asystem using a thyrister is connected

to the same power distribution line.
OF3 OP3 0ooC Overvoltage during e The input voltage fluctuates abnormally. | e Insert a suitable input reactor.
constant-speed (1) The power supply has a capacity of
operation 200kVA or more.

(2) A power factor improvement capacitor is

opened or closed.

(3) Asystem using a thyrister is connected

to the same power distribution line.

e The motor is in a regenerative state o Install an optional brake resister.
because the load causes the motor to (4004P and 4007P models cannot be used
run at a frequency higher than the brake resister.)
inverter output frequency.

* oT 0020 Over-torque trip » Over-torque reaches to a detection level |« Enable F & /5 (over-torque trip
S during operation. selection).

e Check system error.

* uc 001D Low-current « The output current decreased to a low- e Enable F & I (low-current detection).
yr op_eration current detection level during operation. | ¢ Check the suitable detection level for the
Trip system (FGOS, FE6 ! I, FE i)
* Contact your Toshiba distributor if the
setting is correct.
* UP1 001E Undervoltage trip e The input voltage (in the main circuit)is [ e Check the input voltage.
- (main circuit) too low. e Enable F 52 7 (undervoltage trip
selection).

« To take measures to momentary power
failure, set £ & 2 7=0 or 2, Regenerative
power ride-through control £ 3 2 and
Auto-restart control selection £ 37 {.

*You can select a trip ON/OFF by parameters.
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[Alarm information] Each message in the table

is displayed to give a warning but does not cause the inverter to trip.

Error code Problem Possible causes Remedies

A-05 A-05 Output frequency upper | An attempt was made to operate at a « Operate at a frequency within 10 times the

limit frequency higher than 10 times the base base frequency.
frequency (w i or £ 170).

A-17 A-17 Operation panel key e The RUN or STOP key is held down for * Check the operation panel.
alarm more than 20 seconds.

e The RUN or STOP key is faulty.

A-30 A-30 Carrier frequency « The carrier frequency(F 37 ) settingis [ e Check the parameter £ 37 and F 3 5.
setting error alarm higher than 4kHz when £ 3 {5=2o0r 3.

Atn ATN Auto-tuning e Auto-tuning in process « Normal if it the message disappears after a
few seconds.
Tir CLR Clear command « This message is displayed when pressing | e Press the STOP key again to clear the trip.
acceptable the STOP key while an error code is
displayed.
db DB DC braking e DC braking in process * The message goes off in several tens of
seconds if no problem occurs. Note)
£-4g E-49 External power supply | « The input terminal was switched to sink * Check the wiring, and set the appropriate
input logic of external power supply input logic.
logic switching check (+24V). o Check to make sure that the wiring is
alarm normal, and reset or turn the power off and

E-50 E-50 Source logic switching e The input terminal was switched to source then back on again. This switches the logic.
check alarm logic.

E-510 E-51 Sink logic switching  The input terminal was switched to sink
check alarm logic.

[ E1l Flowing out of excess « The number of digits such as frequencies |e Lower the frequency free unit magnification
Eg E2 number of digits is more than 4. 02,
£3 E3 (The upper digits have a priority.)
EASY/ EASY/ Switching display of e The EASY key was pushed in the e When £ A5 Y is displayed, setting mode
STD Easy setting mode / standard monitor mode. becomes easy setting mode. When 5 £ o
Std Standard setting mode is displayed, it becomes standard setting
mode.

EOFF EOFF Emergency stop « The operation panel is used to stop the * Press the STOP key for an emergency

command acceptable operation in automatic control or remote stop.
control mode. To cancel the emergency stop, press any
other key.

Erri ERR1 Frequency point setting | « The frequency setting signals at points 1 * Set the frequency setting signals at points 1
error alarm and 2 are set too close to each other. and 2 apart from each other.

HERGI HEAD/ Display of first/last data | e The first and last data item in the A L « Press MODE key to exit the data group.

End END items data group is displayed.
H HI/ Setting error alarm / « An error is found in a setting when datais | e Check whether the setting is made
Lo LO An error code and data reading or writing. correctly.
are displayed
alternately twice each.
in ik INIT Parameters in the « Parameters are being initialized to default [ Normal if the message disappears after a
process of initialization values. while (several seconds to several tens of
seconds).

L5EF LSTP Auto-stop because of e The automatic stop function selected with | e This function is cancelled, when frequency
continuous operation at F 25§ was activated. reference reaches LL+0.2Hz or operation
the lower-limit command is OFF.
frequency

NOFF MOFF Undervoltage in main « The supply voltage between R, Sand Tis |e Measure the main circuit supply voltage
circuit under voltage. (between the terminal PA and PC).

If the voltage is at a normal level, the
inverter requires repairing.

Note) When the ON/OFF function is selected for DC braking (DB), using the input terminal selection parameter,
you can judge the inverter to be normal if “4 & ” disappears when opening the circuit between the terminal and CC.

(Continued overleaf)
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[Alarm information] Each message in the table

is displayed to give a warning but does not cause the inverter to trip.

Error code Problem Possible causes Remedies
R N--- No detailed information | e The detailed information of past trip is « Normal operation.
of past trip read by pushing the center of setting dial To be returned by pressing MODE key.
during blinking = £ ~ = © number.
nErr NERR No trip of past trip « No new record of past trip, after past trips | e Normal operation.
were clear.
OFF OFF ST terminal OFF o The ST-CC circuit is opened. o Close the ST-CC circuit.
PRSS PASS/ Password verification o After the password setting (F 73 &), the |[e If the password is correct, PH55 is
A FAIL result password was input to F 7 3 5 (password displayed and if it is incorrect, F A L is
e verification). displayed.
reErd RTRY Retry in process « The inverter is in process of retry. « The inverter restarts automatically. Be
* Amomentary stop occurred. careful of the machine because it may
The motor speed is being detected. suddenly restart.
REOF STOP Deceleration stop « The deceleration stop during power failure | e To restart operation, power supply reset or
during power failure with £ 37 2 is activated. input an operation signal again.
function activated.

[Pre-alarm information] Each message in the table is displayed to give a warning but does not cause the inverter to trip.

The following error code and the frequency will flash alternately.

Error code Name Description Remedies
r c Overcurrent pre-alarm * When a current flows at or higher than the over current stall Same as {J £ (overcurrent)
prevention level.
H H Overheat pre-alarm « When the overheat protection pre-alarm level is reached. Same as {J H (overheat)
L L Overload pre-alarm * When the cumulative amount of overload reaches 50% or Same as [J{ (overload)
more of the overload trip value.
* When the main circuit element temperature reaches the
overload pre-alarm level.
f=] P Overvoltage pre-alarm * When a voltage is generated at or higher than the over voltage | same as {7 (overvoltage)
stall prevention level.
« When a voltage is generated at or higher than the over voltage
stall prevention level.
« Even if it was lower than the over voltage stall prevention level,
when a voltage is generated at sharp increse.
L T Communication pre-alarm | ® When the communication was broken off at or higher than the | Same as £~ ~ 5 (communication
over parameter £ 5 i 3 setting. fault)

LR PLDFPL

If two or more problems arise simultaneously, one of the following pre-alarms appears and blinks.
(The blinking alarms £, P, L, H, & are displayed in this order from left to right.)
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12.2 Restoring the inverter from a trip

Do not reset the inverter when tripped because of a failure or error before eliminating the cause. Resetting the
tripped inverter before eliminating the problem causes it to trip again.

The inverter can be restored from a trip by any of the following operations:

By turning off the power (Keep the inverter off until the LED turns off.)

Note) See inverter trip hold selection F 5 £ 2 for details.

By means of an external signal (Short circuit across RES and CC on control terminal block — Open): The
reset function must be assigned to the input terminal block. (function number 8, 9)

By panel keypad operation

By inputting a trip clear signal from communication

(Refer to communication manual (E6581657) for details.)

To reset the inverter by panel keypad operation, follow these steps.
1.  Pressthe STOP key and make sure that [ . ~ is displayed.
2. Pressing the STOP key again will reset the inverter if the cause of the trip has already been eliminated.

% When any overload function [{/{ {:inverter overload, . ': motor overload] is active, the inverter
cannot be reset by inputting a reset signal from an external device or by operation panel operation
before the virtual cooling time has passed.

Virtual cooling time ... JL { : about 30 seconds after the occurrence of a trip
0L £ : about 120 seconds after a occurrence of a trip

% Incase of a trip due to overheat (£ H), the inverter checks the temperature within. Wait until the
temperature in the inverter falls sufficiently before resetting the inverter.
% The inverter cannot be reset while the emergency stop signal is being input from the terminal.

[Caution]
Turning the inverter off then turning it on again resets the inverter immediately. You can use this mode of
resetting if there is a need to reset the inverter inmediately. Note, however, that this operation may damage
i the system or the motor if it is repeated frequently.
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If the motor does not run while no trip message is

displayed

The motor does not run,

Is the 7-segment LED

extinguished? .

Check the power supply and the MCCB
Is power being supplied normally?

Supply the power
normally.

Is D F F displayed? |_>

The ST-CC circuit is opened. Close the circuit between CC and the terminal to which
the ST (standby) function on the control circuit terminal is assigned.

The FRR and CC circuit is closed. Open across CC and the terminal that is assigned
the FRR (coast) on the control terminal block.

Check the always active functions selection parameter (£ {
section 6.3.2)

18) setting. (Refer to

lgnnnn

Is any failure message
displayed?
(Refer to section 12.1)

Track down and eliminate the cause of the failure and then reset the inverter.
Refer to section 12.2 for the way to reset.

A/

Are - £ - 4 and a failure
message displayed alternately?

The inverter is in the process of retrying. The retry function can be disabled by normal or
emergency stop operation, or by turning off the inverter.

v

Is the LED of the RUN/STOP
key lighted?

When operation panel operation is selected ... Press the RUN key to start the operation.
Check whether the operation panel operation frequency is set properly.

(Refer to section 3.1.2.)

When another control mode is selected ... Change the setting of the operation control
mode selection £ /78 . (Refer to section 3.1.1)

Is the LED of the RUN/STOP
key off?

« When operation panel is selected: Change the run operation selection parameter
L 10 d setting to 1. (Refer to section 3.1.1)

You can check the setting of each input terminal on the monitor. (Refer to section 8.2.1)
When another control mode is selected ... Check whether the external operation
command is entered.

0.0 displayed? —r

Check to see that the frequency setting signal is not set at zero.
Check the settings of the frequency setting signal parameters £ /75 d.

(Refer to section 3.1.2)

Check the settings of frequency setting signal points 1 and 2. (Refer to section 6.6.2)
Check the operation start frequency setting to see if it is larger than the operation
frequency. (Refer to section 6.7.2)

Check that the frequency setting (preset-speed operation frequency, etc.) is not set at

Check that the motor is not under a too large load or not locked up.
— Reduce the load if necessary.

s snnnnnnnnnn

Determine the cause, using the parameter display function and the status monitoring function.
Refer to chapter 11 for the parameter display function or chapter 8 for the status motoring function.

If the motor does not run while no trip message is displayed, follow these steps to track down the cause.
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12.4 How to determine the causes of other problems

The following table provides a listing of other problems, their possible causes and remedies.

Problems Causes and remedies

The motor runs in the Invert the phases of the output terminals U, V and W.

wrong direction. Invert the forward/reverse run-signal terminals of the external input device.

(Refer to section 7.2.1 "Assignment of functions to control terminals")

Change the setting of the parameter F ~ in the case of panel operation.

The load is too heavy. Reduce the load.

The soft stall function is activated. Disable the soft stall function. (Refer to section 3.4)
The maximum frequency # H and the upper limit frequency 1/ are set too low.
Increase the maximum frequency ~ H and the upper limit frequency L1 .

The frequency setting signal is too low. Check the signal set value, circuit, cables, etc.
Check the setting characteristics (point 1 and point 2 settings) of the frequency setting
signal parameters. (Refer to section 6.6.2)

If the motor runs at a low speed, check to see that the stall prevention function is
activated because the torque boost amount is too large.

Adjust the torque boost amount (w &) and the acceleration time (4 £ ).

(Refer to section 5.12 and 5.3)

The motor does not The acceleration time (A £ ) or the deceleration time (d £ ) is set too short.
accelerate or decelerate Increase the acceleration time (5 £ L) or the deceleration time (o £ ).

smoothly.

Atoo large current flows
into the motor.

The motor runs but its
speed does not change
normally.

The load is too heavy. Reduce the load.

If the motor runs at a low speed, check whether the torque boost amount is too large.
(Refer to section 5.12)

The motor runs at a higher The motor has an improper voltage rating. Use a motor with a proper voltage rating.
or lower speed than the The motor terminal voltage is too low.

specified one. Check the setting of the base frequency voltage parameter (u L. /) . (Refer to section
5.10)

Replace the cable with a cable larger in diameter.

The reduction gear ratio, etc., are not set properly. Adjust the reduction gear ratio, etc.
The output frequency is not set correctly. Check the output frequency range.

Adjust the base frequency. (Refer to section 5.10)

The load is too heavy or too light. Reduce the load fluctuation.

The inverter or motor used does not have a rating large enough to drive the load.

Use an inverter or motor with a rating large enough.

Check whether the frequency setting signal changes.

If the V/F control selection parameter # & is set at 3, check the vector control setting,
operation conditions, etc. (Refer to section 5.11)

Parameter settings cannot Change the setting of the parameter setting selection prohibited parameter £ 7 [ to
be changed. [ (enabled) if it is setto { or 2 (prohibited).

For reasons of safety, some parameters cannot be reprogrammed while the inverter is
running. (Refer to section 6.20.1)

The motor speed fluctuates
during operation.

*

How to cope with parameter setting-related problems

If you forget parameters e You can search for all reset parameters and change their settings.

which have been reset * Refer to section 4.3.1 for details.

If you want to return all e You can return all parameters which have been reset to their default settings.
reset parameters to their * Refer to section 4.3.2 for details.

respective default settings
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13. Inspecti

intenance

& Warning

o

Mandatory
action

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

« Before inspection, perform the following steps.
(1) Shut off all input power to the inverter.

(2) Wait at least 15 minutes and check to make sure that the charge lamp is no longer lit.

Performing an inspection without carrying out these steps first could lead to electric shock.

Be sure to inspect the inverter regularly and periodically to prevent it from breaking down because of the environment
of use, such as temperature, humidity, dust and vibration, or deterioration of its components with aging.

13.1

Regular inspection

Since electronic parts are susceptible to heat, install the inverter in a cool, well-ventilated and dust-free place.
This is essential for increasing the service life.
The purpose of regular inspections is to maintain the correct environment of use and to find any sign of failure or
malfunction by comparing current operation data with past operation records.

Inspection procedure

Subject of ~ - .
inspection Inspection item Insg/eccl:;lon Inspection method Criteria for judgement
1)Dust, temperature | Occasionally | 1)Visual check, check | 1)Improve the environment if
and gas by means of a it is found to be
thermometer, smell unfavorable.
1. Indoor check
environment | 2)Drop of water or Occasionally | 2)Visual check 2)Check for any trace of
other liquid water condensation.
3)Room temperature | Occasionally 3)§T§ecl<mbgmn;?;ns of 3)Max. temperature: 60°C
Is something unusual is
found, open the door and
R . check the transformer,

2 gggisgg nts 1) Vibration and noise | Occasionally ;I'gg:;l]ztcheck of the reactors, contactors, relays,
cooling fan, etc., inside. If
necessary, stop the
operation.

1)Load current Occasionally | Moving-iron type AC To be within the rated
. ammeter current, voltage and

3. ((j)aptzratlon 2)Voltage (*) Occasionally | Rectifier type AC temperature.

(output side) voltmeter No significant difference
3) Temperature Occasionally | Thermometer from data collected in a
normal state.

*)  The voltage measured may slightly vary from voltmeter to voltmeter. When measuring the voltage,
always take readings from the same circuit tester or voltmeter.
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B Check points

1. Something unusual in the installation environment

2. Something unusual in the cooling system

3. Unusual vibration or noise

4. Overheating or discoloration

5. Unusual odor

6. Unusual motor vibration, noise or overheating

7. Adhesion or accumulation of foreign substances (conductive substances)

B Cautions about cleaning

To clean the inverter, wipe dirt off only its surface with a soft cloth but do not try to remove dirt or stains from any
other part. If stubborn stains persist, remove them by wiping gently with a cloth dampened with neutral detergent
or ethanol.

Never use any of the chemicals in the table below; the use of any of them may damage or peel the coating away
from molded parts (such as plastic covers and units) of the inverter.

Acetone Ethylene chloride Tetrachloroethane
Benzene Ethyl acetate Trichloroethylene
Chloroform Glycerin Xylene

13.2 Periodical inspection

Make a periodical inspection at intervals of 3 or 6 months depending on the operating conditions.

& Warning
eBefore inspection, perform the following steps.
(1) Shut off all input power to the inverter.
(2) Wait at least 15 minutes and check to make sure that the charge lamp is no longer lit.
Ma;:;:;fry Performing an inspection without carrying out these steps first could lead to electric shock.
» Do not replace parts.
® This will result in electric shock, fire and other injury. Please call your Toshiba distributor for repairs and
replacement of expendable parts.
Prohibited
» Estimated time of replacement of parts with life span varies depending on frequency of use and
® conditions.
* The above are only guidelines and do not promise to fail or repair free of charge. In addition, parts
Imi replacement (charged) is required even if it is used for a long time, such as continuous use, depending
portant - Y -
on usage conditions at an early stage or within the product warranty period.
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B Check items

1.

6.

Check to see if all screwed terminals are tightened firmly. If any screw is found loose, tighten it again
with a screwdriver.

. Check to see if all caulked terminals are fixed properly. Check them visually to see that there is no trace

of overheating around any of them.

. Check all cables and wires for damage. Check them visually.
. Remove dirt and dust. With a vacuum cleaner, remove dirt and dust. When cleaning, clean the vents

and the printed circuit boards. Always keep them clean to prevent an accident due to dirt or dust.

. If no power is supplied to the inverter for a long time, the performance of its large-capacity electrolytic

capacitor declines.
When leaving the inverter unused for a long time, supply it with electricity once every two years, for 5
hours or more each, to recover the performance of the large-capacity electrolytic capacitor. And also
check the function of the inverter. It is advisable not to supply the commercial power directly to the
inverter but to gradually increase the power supply voltage with a transformer, etc.
If the need arises, conduct an insulation test on the main circuit terminal board only, using a 500V
insulation resistance tester. Never conduct an insulation resistance test on control terminals other than
terminals on the printed circuit board or on control terminals. When testing the motor for insulation
performance, separate it from the inverter in advance by disconnecting the cables from the inverter output
terminals U/T1, V/T2 and W/T3. When conducting an insulation resistance test on peripheral circuits
other than the motor circuit, disconnect all cables from the inverter so that no voltage is applied to the
inverter during the test.
If it is 5 MQ or more, there is no problem.

(Note) Before an insulation test, always disconnect all cables from the main circuit terminal board and test
the inverter separately from other equipment.

RIL1 SiL2 TL3 U1 VIT2 W3

500V
(megger)

7. Never test the inverter for pressure. A pressure test may cause damage to its components.
8. Voltage and temperature check

Recommended voltmeter : Input side ... Moving-iron type voltmeter (i)

Output side ... Rectifier type voltmeter (_”_)

It will be very helpful for detecting a defect if you always measure and record the ambient temperature
before, during and after the operation.
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B Replacement of expendable parts

Inverters include lifetime parts (aluminum electrolytic capacitors, cooling fans, etc.). These parts age
because of the configurations or the physical properties. If they are left unused for a long time, the
performance of the inverter will deteriorate, thus resulting in a failure. Be sure to perform periodical
inspection for preventive maintenance.

For replacement of each replacement part, contact your Toshiba distributor. Do not replace the parts on
your own for safety.

1) Cooling fan inspection
The inspection items for the cooling fans are as follows:
Are the cooling fans rotating stably?
Is any unusual sound or vibration found?
Estimated time of replacement of the cooling fans that cool down the heat-generating parts are 10
years.

* Average ambient temperature 40°C, relative humidity 65%, load factor 80%, 24-hour operation per day
However, do not have corrosive gas, oil mist, dust, metal powder and so on.

Also, replace the fans when unusual sound or vibration is found.

For replacement of the cooling fans, contact your Toshiba distributor.

2) Smoothing aluminum electrolytic capacitor inspection
The inspection items for the smoothing aluminum electrolytic capacitor are as follows:
Is liquid leak found?
Is the safety valve lifted?
Estimated time of replacement of the smoothing aluminum electrolytic capacitor is 10 years.
* Average ambient temperature 40°C, relative humidity 65%, load factor 80%, 24-hour operation per day
However, do not have corrosive gas, oil mist, dust, metal powder and so on.
The replacement of the smoothing aluminum electrolytic capacitor is replaced the inverter itself.
Contact your Toshiba distributor.

% You can check the parts replacement alarm and output signals in [Monitor mode].
For details, refer to [6. 18. 14].

% Estimated timing of replacement of the smoothing aluminum electrolytic capacitor becomes shorter at
high ambient temperature, and becomes longer at low ambient temperature.
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W Estimated time of replacement of the other principal parts
The estimated parts replacement cycles are shown in the following table. They are based on the
assumption that they will be used under normal use conditions (average ambient temperature of 40°C,
relative humidity 65%, load factor of 80%, 24-hour operation per day, with no corrosive gas, oil mist, dust,
metal powder, etc. present). Estimated time of replacement of lifetime parts are not the lives of the parts.
They are based on the assumption that more parts will become abnormal when they are used over these

cycles.
Estimated time of
Part name replacement Replacement method
%1, %9 *3
Relays - To be determined by inspection
Aluminum electrolytic capacitor Replacement with a new inverter itself
mounted on the printed circuit 10 years *4 (To be determined by inspection)
board

*1 Estimated time of replacement of lifetime parts varies depending on usage frequency and conditions.

*2 The above are only guidelines and do not promise to fail or repair free of charge. In addition, parts
replacement (charged) is required even if it is used for a long time, such as continuous use, depending
on usage conditions at an early stage or within the product warranty period.

*3 The condition of Estimated time of replacement are average ambient temperature 40°C, relative humidity
65%, 24-hour operation per day.

However, do not have corrosive gas, oil mist, dust, metal powder and so on.
*4 |t is based on the case where the inverter output current is 80% of the inverter rated current.

13.3 Contacting with your Toshiba distributor

For the Toshiba distributor, refer to the back cover of this instruction manual. If defective conditions are
encountered, please contact the Toshiba service section in charge via your Toshiba distributor.

When making a call for servicing, please inform us of the contents of the name plate on the side of the inverter,
the presence or absence of optional devices, etc., in addition to the details of the failure.
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13.4 Keeping the inverter in storage

If you store the inverter temporarily or for a long time after purchase, follow the instructions below.

1.  Storage location
Store the inverter indoors. Avoid to be exposed to direct sunlight, corrosive, explosive or flammable gases,
salt, oil mist, dust, metal powder, vapor or condensation.
Storage temperature and Relative humidity are shown in the table below.

2. Periodical check
If no power is supplied to the inverter for a long time, the performance of its main circuit smoothing
aluminum electrolytic capacitor declines.
When leaving the inverter unused for a long time, energize it for an hour or more each without load in
accordance with the table below, to recover the performance of the electrolytic capacitor.
Then check the function of the inverter.

Storage X -, How to recover the performance
Relative humidity . q
temperature [°C] of the electrolytic capacitor

Short-term Storage
(within one month such as -25t0 70 within 95%
during transportation)

Supplying power without load
is not required.

Long-term Storage Supply power once
g-ter 9 10 t0 40 Within 90% |~ PP POW
(exceeding one month) every two years for an hour or more.
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14. Warran

EWarranty period
This product's warranty period is 12 months after the purchase, or 18 months from the date of manufacture printed on the

rating plate, whichever precedes the other.
The warranty period of repaired products will not exceed the warranty period before the repair takes place.

B Scope of warranty

If a product failure is found during the warranty period due to our negligence, please return the product to Toshiba

distributor of purchase, for a replacement or repair of the defective component.

The warranty shall only cover the purchased or delivered product itself.

The following circumstances will incur paid service even before the warranty period expires.

- Product replacement or repair when the product is not returned.

- Product failure or damage due to misuse, inappropriate repair or modification of the product.

- Product failure or damage for reasons such as but not limited to a fall after purchase, an accident during transport, or
handling (e.g. smoking) during transport.

- Product failure or damage by natural disasters or unforeseeable external causes such as but not limited to fire, salt
exposure, gas exposure, earthquakes, storms, floods, lightning and abnormal voltage.

- Product failure or damage by use under inappropriate circumstances, environments or use not suggested in the product
catalog or instruction manual, or use not complying with the original use intended for the product.

- Product failure or damage by the lack of proper maintenance or replacement of expiring parts suggested in the
instruction manual.

- In case the product is embedded in your equipment, product failure or damage by causes irrelevant to the product, such
as the design of your equipment and software.

- In case the product is embedded in your equipment, product failure that could have been avoided if your equipment had
featured a safety device in compliance with the law that governs your equipment, or any feature or structure that is
considered the norm by the industry standard.

- Any product failure or damage by accidents that were unforeseeable with the technological standard at shipment.

EWarranty exemptions

Irrespective of the warranty period, the warranty shall not cover the following conditions.

- Compensation for any damage not attributed to our negligence.

- Compensation for any loss of business opportunity or income caused by failure of the product.

- All liabilities and compensations for any damage, secondary damage, accidents, damage to any entity that is not the
product and damage to any other operations that arise from special circumstances, that we may or may not foresee.

- Any compensations for the results of your product replacement, readjustment of the local equipment after replacement,
launch test, inspections, or any other operations.

M Service after the stop production
Please ask Toshiba distributor of purchase about the stop of production and repair work for each product.

N-1
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15. Dispos | ery;l/

A Caution

« If you dispose of the inverter, have it done by a specialist in industry waste disposal(*). If you dispose

0 of he inverter by yourself, this can result in explosion of capacitor or produce noxious gases, resulting
ininjury.

(*) Persons who specialize in the processing of waste and known as "industrial waste product collectors

Mand_atory and transporters" or "industrial waste disposal persons. "If the collection, transport and disposal of
action industrial waste is done by someone who is not licensed for that job, it is a punishable violation of the

law. (Laws in regard to cleaning and processing of waste materials)

For safety’s sake, do not dispose of the disused inverter yourself but ask an industrial waste disposal agent.
Disposing of the inverter improperly could cause its capacitor to explode and emit toxic gas, causing injury to persons.
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16. Appen

B How to cope with the CE directive

In Europe, the EMC directive and the low-voltage directive, which took effect in 1996 and 1997, respectively,
made it obligatory to put the CE mark on every applicable product to prove that it complies with the directives.
Inverters do not work alone but are designed to be installed in a control panel and always used in combination
with other machines or systems which control them, so they themselves are not considered to be subject to the
EMC directive. However, the CE mark must be put on all inverters because they are subject to the low-voltage
directive.

The CE mark must be put on all machines and systems with built-in inverters because such machines and
systems are subject to the above directives. It is the responsibility of the manufacturers of such final products to
put the CE mark on each one. If they are “final" products, they might also be subject to machine-related directives.
It is the responsibility of the manufacturers of such final products to put the CE mark on each one. In order to
make machines and systems with built-in inverters compliant with the EMC directive and the low-voltage directive,
this section explains how to install inverters and what measures should be taken to satisfy the EMC directive.

We have tested representative models with them installed as described later in this manual to check for
conformity with the EMC directive. However, we cannot check all inverters for conformity because whether or not
they conform to the EMC direction depends on how they are installed and connected. In other words, the
application of the EMC directive varies depending on the composition of the control panel with a built-in
inverter(s), the relationship with other built-in electrical components, the wiring condition, the layout condition, and
so on. Therefore, please verify yourself whether your machine or system conforms to the EMC directive.

1. About the EMC directive

The CE mark must be put on every final product that includes an inverter(s) and a motor(s). In the VF-nC3E
series of inverters, complies with the EMC directive if wiring is carried out correctly. (Notel)

M EMC directive

2014/30/EU

The EMC standards are broadly divided into two categories; immunity- and emission (Notel)-related standards,
each of which is further categorized according to the operating environment of each individual machine. Since
inverters are intended for use with industrial systems under industrial environments, they fall within the EMC
categories listed in Table 1 below. The tests required for machines and systems as final products are almost the
same as those required for inverters.

Notel: But, Limited to the immunity level. No compliance to the emission level.

P-1



TOSHIBA E6582233

Table 1 EMC standards

Category Subcategory Sgﬁg;f(;s Test standard
Static discharge IEC61000-4-2
Radioactive radio-frequency
magnetic contactor field IEC61000-4-3

) First transient burst IEC61000-4-4

IMMUNItY 7o htning surge IEC 61800-3 I\ EC61000-45
Radio-frequency
induction/transmission interference IEC61000-4-6
Voltage dip/Interruption of power IEC61000-4-11

2. About the low-voltage directive

The low-voltage directive provides for the safety of machines and systems. All Toshiba inverters are CE-marked
in accordance with the standard EN 50178 specified by the low-voltage directive, and can therefore be installed in
machines or systems and imported without problem to European countries.

Applicable standard: IEC61800-5-1

Pollution level: 2
Overvoltage category: 3

3. Measures to satisfy the low-voltage directive

When incorporating the inverter into a machine or system, it is necessary to take the following measures so that

the inverter satisfies the low-voltage directive.

(1) Install the inverter in a cabinet and ground the inverter enclosure. When doing maintenance, be extremely
careful not to put your fingers into the inverter through a wiring hole and touch a charged part, which may
occur depending on the model and capacity of the inverter used.

(2) Refer to the table in 9.1 for details about earth cable sizes.

(3) Install a non-fuse circuit breaker or a fuse on the input side of the inverter. (Refer to section 9.1)

(4) Use shielded power cables, such as inverter output cables, and shielded control cables. Route the cables
and wires so as to minimize their lengths. Keep a distance between the power cable and the control cable
and between the input and output wires of the power cable. Do not route them in parallel or bind them
together, instead cross at right angle.

© Toshiba Schneider Inverter Corporation 2019
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