TOSHIBA

Industrial Inverter

(For 3-phase induction motors)

Instruction Manual

tosvert™ VF-S11

1-phase 240V class 0.2 to 2.2kW
3-phase 240V class 0.4 to 15kW
3-phase 500V class 0.4 to 15kW
3-phase 600V class 0.75 to 15kW

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

The items described in these instructions and on the inverter itself are very important so that you can use 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

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

A W . Indicates that errors in operation may lead to injury (*1) to people or that these errors may
arnlng cause damage to physical property. (*2)

(*1) Such things as injury, burns or shock that will not require hospitalization or long periods of outpatient
treatment.
(*2) Physical property damage refers to wide-ranging damage to assets and materials.

Meanings of symbols

Marking Meaning of marking

Indicates prohibition (Don't do it).

What is prohibited will be described in or near the symbol in either text or picture form.
Indicates something mandatory (must be done).

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

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

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

M Limits in purpose

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

-

/\ Safety precautions

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

v This product was manufactured under the strictest quality controls but if it is to be used in critical
equipment, for example, equipment in which errors in malfunctioning signal output system would cause
a major accident, safety devices must be installed on the equipment.

v Do not use the inverter for loads other than those of properly applied three-phase induction motors in
general industrial use. (Use in other than properly applied three-phase induction motors may cause an

\ accident.) y
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B General Operation
@ Danger See item
« Never disassemble, modify or repair. 2.
This can result in electric shock, fire and injury. For repairs, call your sales distributor.
Disassembly
prohibited
« Never remove the front cover when power is on or open door if enclosed in a cabinet. 21
The unit contains many high voltage parts and contact with them will result in electric shock.
« Don't stick your fingers into openings such as cable wiring hole and cooling fan covers. 2.
This can result in electric shock or other injury.
Prohibited « Don't place or insert any kind of object into the inverter (electrical wire cuttings, rods, wires etc.). | 2.
This can result in electric shock or fire.
« Do not allow water or any other fluid to come in contact with the inverter. 2.
This can result in electric shock or fire.
« Turn power on only after attaching the front cover or closing door if enclosed in a cabinet. | 2.1
If power is turned on without the front cover attached or closing door if enclosed in a
cabinet, this can result in electric shock or other injury.
0  If 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
local sales agency for repairs.
« Always turn power off if the inverter is not used for long periods of time since there is a 3.
possibility of malfunction caused by leaks, dust and other material. If power is left on with
the inverter in that state, it may result in fire.
A Warnlng See item
« Do not touch heat radiating fins or discharge resistors. 3.
@ These device are hot, and you'll get burned if you touch them.
Prohibited
contact
« Avoid operation in any location where there is direct spraying of the following solvents or 144
other chemicals.
The plastic parts may be damaged to a certain degree depending on their shape, and
® there is a possibility of the plastic covers coming off.
If the chemical or solvent is anything other than those shown below, please contact us in
Prohibited advance.

(Table 1) Examples of applicable chemicals (Table 2) Examples of unapplicable
and solvents chemicals and solvents

Acetic acid (density of 10% or less) Acetone

Hydrochloric acid (density of 10% or less) Benzene

Sulfuric acid (density of 10% or less) Chloroform

Sodium chloride Ethylene chloride

Hexane Ethyl acetate

Triethylene glycol Glycerin
Tetrachloroethylene
Trichloroethylene
Xylene
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B Transportation & installation
@ Danger See item
e 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. Please consult your local sales agency for repairs.
® Call your local sales agency for repairs.
¢ Do not place any inflammable objects nearby. 144
Prohibited If a flame is emitted due to malfunction, it may result in a fire.
* Do not install in any location where the inverter could come into contact with water or 2.
other fluids.
This can result in electric shock or fire.
¢ 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. 14.4
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. This can result in electric shock.
Mandatory Failure to do so can lead to risk of electric shock and can result in death or serious injury. 14.4
e An emergency stop device must be installed that fits with system specifications (e.g. shut
off input power then engage mechanical brake). Operation cannot be stopped immediately | 1.4.4
by the inverter alone, thus risking an accident or injury.
o All options used must be those specified by Toshiba.
The use of any other option may result in an accident. 14.4
A Warnlng See item
« 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 The main unit must be installed on a base that can bear the unit's weight. 1.4.4
If the unit is installed on a base that cannot withstand that weight, the unit may fall
0 resulting in injury.
« If braking is necessary (to hold motor shaft), install a mechanical brake. 144
Mandatory The brake on the inverter will not function as a mechanical hold, and if used for that
purpose, injury may result.
B Wiring
@ Danger See item
« Do not connect input power to the output (motor side) terminals (U/T1,V/T2,W/T3). 22
That will destroy the inverter and may result in fire.
® « Do not connect resistors to the DC terminals (across PA-PC or PO-PC). 2.2
That may cause a fire.
Prohibited Connect a resistor in accordance with 6.13.4.
o Within ten minutes after turning off input power, do not touch wires of devices (MCCB) 2.2

connected to the input side of the inverter.
That could result in electric shock.
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@ Danger See item
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.
o 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. 21
If wiring is done prior to installation that may result in injury or electric shock
0 e The following steps must be performed before wiring. 21
(1) Turn off all input power.
Mandatory (2) Wait at least ten minutes and check to make sure that the charge lamp is no longer lit.
(3) Use a tester that can measure DC voltage (800VDC or more), and check to make sure
that the voltage to the DC main circuits (across PA-PC) is 45V or less.
If these steps are not properly performed, the wiring will cause electric shock.
» Tighten the screws on the terminal board to specified torque. 21
If the screws are not tightened to the specified torque, it may lead to fire. :
e Check to make sure that the input power voltage is +10%, -15% of the rated power 1.4.4
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 Ground must be connected securely. 21
@ If the ground is not securely connected, it could lead to electric shock or fire when a 22
malfunction or current leak occurs.
Be Grounded
A Warning See item
« Do not attach equipment (such as noise filters or surge absorbers) that have built-in 21
® capacitors to the output (motor side) terminals.
That could result in a fire.
Prohibited
B Operations
@ Danger See item
« Do not touch inverter terminals when electrical power is going to the inverter even if the 3.
motor is stopped.
Touching the inverter terminals while power is connected to it may result in electric shock.
® * Do not touch switches when the hands are wet and do not try to clean the inverter with a 3.
damp cloth.
Prohibited Such practices may result in electric shock.
« Do not go near the motor in alarm-stop status when the retry function is selected. 3.
The motor may suddenly restart and that could result in injury.
Take measures for safety, e.g. attaching a cover to the motor, against accidents when the
motor unexpectedly restarts.
e Turn input power on after attaching the front cover. 3.
When installed inside a cabinet and using with the front cover removed, always close the
0 cabinet doors first and then turn power on. If the power is turned on with the front cover or
the cabinet doors open, it may result in electric shock.
Mandatory | o Make sure that operation signals are off before resetting the inverter after malfunction. 3.

If the inverter is reset before turning off the operating signal, the motor may restart
suddenly causing injury.
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A Warning See item
« Observe all permissible operating ranges of motors and mechanical equipment. (Referto | 3.
® the motor's instruction manual.)
Not observing these ranges may result in injury.
Prohibited
When sequence for restart after a momentary failure is selected (inverter)
A Warning See item
« Stand clear of motors and mechanical equipment. 6.12.1
If the motor stops due to a momentary power failure, the equipment will start suddenly
after power recovers. This could result in unexpected injury.
Mandatory o Attach warnings about sudden restart after a momentary power failure on inverters, 6.12.1
motors and equipment for prevention of accidents in advance.
When retry function is selected (inverter)
A Warning See item
e Stand clear of motors and equipment. 6.12.3
If the motor and equipment stop when the alarm is given, selection of the retry function will
0 restart them suddenly after the specified time has elapsed. This could result in
unexpected injury.
Mandatory o Attach warnings about sudden restart in retry function on inverters, motors and equipment | 6.12.3
for prevention of accidents in advance.
Maintenance and inspection
<> Danger See item
¢ Do not replace parts. 14.2
® This could be a cause of electric shock, fire and bodily injury. To replace parts, call the
local sales agency.
Prohibited
¢ The equipment must be inspected every day. 14.
If the equipment is not inspected and maintained, errors and malfunctions may not be
discovered and that could result in accidents.
« Before inspection, perform the following steps. 14.
(1) Turn off all input power to the inverter.
Mandatory (2) Wait at least ten minutes and check to make sure that the charge lamp is no longer lit.
(3) Use a tester that can measure DC voltages (800VDC or more), and check to make
sure that the voltage to the DC main circuits (across PA-PC) is 45V or less.
If inspection is performed without performing these steps first, it could lead to electric
shock.
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Disposal

A Warning See item
 If you throw away the inverter, have it done by a specialist in industry waste disposal(*). 16.

0 If you throw away the inverter by yourself, this can result in explosion of capacitor or

produce noxious gases, resulting in injury.
(*) Persons who specialize in the processing of waste and known as "industrial waste
product collectors and transporters” or "industrial waste disposal persons. "If the
Mandatory 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)

Attach warning 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 If the retry function has been selected, place warning
sequence of momentary power failure, place warning labels in a location where they can be easily seen and
labels in a place where they can be easily seen and read.
read.
(Example of warning label) (Example of warning label)
Warning (Functions Warning (Functions
programmed for restart) programmed for retry)
Do not go near motors and equipment. Do not go near motors and equipment.
Motors and equipment that have stopped Motors and equipment that have stopped
temporarily after momentary power failure will temporarily after an alarm will restart suddenly
restart suddenly after recovery. after the specified time has elapsed.
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Il. Introduction

Thank you for your purchase of the Toshiba "TOSVERT VF-S11” industrial inverter.

This is the Ver.108 / Ver.109 CPU version inverter.

Please be informed that CPU version will be frequently upgraded.

B Features
1. Built-in noise filter
1) All models in both the 240V and 500V series have a noise filter inside. (Except 600V series)
2)  Can be compliant with European CE marking standard
3)  Reduces space requirements and cuts down on time and labor needed in wiring.

2. Simple operation
1)  Automatic functions (torque boost acceleration/deceleration time, function programming)
Just by wiring the motor to the power supply allows instant operation without the need to program
parameters.
2)  The potentiometer dial and the RUN/STOP button allow easy operation.

3. Superior basic performance
1)  200% or more starting torque
2)  Smooth operation : Reduced rotation ripple through the use of Toshiba's unique waveform formation.
3)  Built-in current surge suppression circuit : Can be safely connected even if power load is low.
4)  Maximum 500Hz high frequency output : Optimum for use with high speed motors such as those in
lumber machinery and milling machines.
5)  Maximum carrier frequency : 16kHz quiet operation
Toshiba's unique PWM control reduces noise at low carrier.

4. Globally compatible
1)  Compatible with 240V, 500V and 600V power supplies
2)  Conforms to CE marking and with UL, CSA.
3)  Sink/source switching of control input/output.

5. Options allow use with a wide variety of applications
« Internal communications devices (RS485, Modbus RTU, DeviceNET, LonWorks etc.)
e Extension panel/Parameter writer
o DIN rail kit
e EMC noise reduction filter (Foot mount and side mount installation)
e Other options are common to all models

6. Extended power range
« Wide range of powers up to 15kW for this class of inverter.
« Totally enclosed box type.
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1. ReadM

1.1 Check product purchase

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

A Warning

!

Mandatory

overheating and fire.

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

Rating label

Series name

VF-S11

Power supply
1PH-200/240V-0.75kW/1HP

Motor capacity

)

Name plate

Inverter Type
Inverter rated output
capacity

Power supply
Related input current
Related output
current

EMC plate

Type indication label

| Instruction manual |

This manual

—

Name plate

TOSHIBA

VFS114007PL-WN(1):

TRANSISTOR INVERTER

0.75KW-1 BKVA-THP
INPUT |OUTPUT

Wv) | 3PH 380500
F(Hz) 5060

A 3627

S.CKI5000A FUSE CCAJ 6Amax

\ Cu AWG14:75°C

10.71b-in/1.2 Nm

Serial No. 1234 57000000 0000
Lot No. 101MY60

Made in Japan
Motor Protective Device Class 10

NN

[ Gp

Group | Clos A N>
ISTED 170M c €
IND.CONT EQ.

TOSHIBA CORPORATION
TSI

Warning label

O &

-1, BE. AROBELHBY ET.
CBYBVHREOTEFREBO L,
- BEPRUEEENE 1 05 LRI
SN A—EBIFRNC &,

ADANGER

- Read the instruction manual.

- Do not open the cover while power
is applied or for 10 minutes after
power has been removed

A-1
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1.2  Contents of the product

Explanation of the name plate label.

Type Form
Applicable motor . Default interface ; if ot
Model name Input (AC) voltage capacity Additional functions | logic* Special specification code
None: No filter inside R
TOSVERT 2: 200V to 240V - Builtui y WN, AN: Negative r
VF-stiseries | | [4:380v to 500v M: Bulltin basic fiter WP posive | |ADCFDICNS the number
6 : 525V to 600V high-attenuation
EMI filter
Additional function Il
Number of
power phases None: Standard product
E: Enclosed type
U: Open type
R: With a built-in RS-485
Operation panel circuit board
L] P: Provided

* This code represents the factory default logic setting. You can switch from one input/output logic to the other using
slide switch SW1. (See 2.3.2)

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

A-2
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1.3 Names and functions

1.3.1  Outside view

RUN lamp | Percent (%) lamp

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

Lights when a numeric
value is displayed in %.

PRG lamp

TOSHIBA Hertz (Hz) lamp

Lights when a numeric
value is displayed in Hz.

Lights when the inverter
is in parameter setting
mode.

Blinks when the inverter
is placed in AUH Gr. U

mode. Built-in potentiometer

lamp

Operation frequency can
be changed when the
built-in potentiometer

MON lamp

Lights when the inverter

—F . lamp is lit.

is in monitor mode.

Blinks when the inverter

is placed in trip record

display mode. MODE key

Displays operation
frequency, parameters,
and error causes.

Up/Down key lamp

Enter key
Pressing up or down key
when this lamp is lighted
allows the setting of
operation frequency.
|

Built-in potentiometer

Down key

STOP key

Every pressing of this
key while the RUN key
lamp is lit will cause a

RUN key lamp slowdown to a stop.

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

[Front panel 1]
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Charge lamp

—

L/

Indicates that high voltage is still
present within the inverter. Do not
open the terminal board cover
while this is lit.

Front panel

R
J

The front panel of the inverter or
terminal board

To avoid touching the terminal
board by mistake, be sure to close
the front panel before starting
operation.

—

TOSHIBA

VF-S11

1PH-200V-0.75kW
O K’

(4, BE. XXOBTRHBYET,
RYRLERSOZERALRC L,
BLFRUTHLER 1 0HLAIE
B

Unlock position mark

( Front panel locking screw

The front panel is unlocked when
the dot on the locking screw is on
this (upper) side.

\

The inverter came with this
screw in the locked position.
So from this position, turn the
screw 90° counterclockwise to
unlock the front panel, or turn
it 90° clockwise to lock the
front panel.

The screw does not tum 360°. To
avoid damage to the screw, do
not use excessive force when
turning it.

Lock position mark

The front panel is locked when the
dot on the locking screw is on this
(lower) side.

Control cable port

2 -

Communication
connector hole

Sl
s

LMain circuit cable port

[Bottom]

Note 1)

—

Top warning label

Note1)

Cooling fin

[Right side]

ambient temperature will rise above 40°C.

— Ventilation slit

Remove this seal when installing the inverter side by side with other inverters where the

A-4
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Example of the label

Y >40C

| >?5§r/nm

N

1.3.2  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.
Note 1: EMC plate is supplied as standard.

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 0.9Nm 71lb ein
M4 screw 1.3Nm 10.7Ib  in
M5 screw 2.5Nm 22.3lb *in
M6 screw 4.5Nm 40.1lb «in

VFS11-2002 ~ 2007PM

@ A sz s

@
0| ©)

M3.5 screw

Shorting-bar

\~ Screw hole for EMC plate Grounding terminal
Note 1 (M5 screw)

A-5
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| VFS11-2015 ~ 2037PM

@ Rt si2 A3

M3.5 screw (2015 only)
M4 screw (2022, 2037)

POI PA4 PB  PC~- UM vm2 wrs (D
Shorting-bar 7 .
J— |

1 Q
\ Grounding terminal

(M5 screw)

Screw hole for EMC plate
Note 1

VFS118-2002 ~ 2007PL |

Grounding capacitor @ @ R/L1  S/L2
disconnecting switch 4 M3.5 screw

(See page A-9) o
=) ||

FEEEEEE

0 ®
|

Shorting-bar

Grounding terminal

Screw hole for EMC plate (M5 screw)
Note 1
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| VFS118-2015, 2022PL

Grounding capacitor
disconnecting switchw
(See page A-9) ==

M4 screw

PA+  PB

Shorting-bar

T =i

5

\ Grounding terminal
Screw hole for EMC plate (M5 screw)
Note 1

| VFS11-4004 ~ 4037PL, 6007 ~ 6037P

Grounding capacitor RL1 SL2 T3
disconnecting switch 1 @

(See page A-9) 5

M4 screw

PO/ PA+ PB  PC~ U vm2 wis (D

Shorting-bar

-

5 ge)
¥ Grounding terminal

\ Screw hole for EMC plate (M5 screw)
Note 1

A-7
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VFS11-2055, 2075PM
-4055, 4075PL, 6055, 6075P

> Grounding capacitor

disconnecting tap M4 screw (See page A-9)
(4055, 4075 only) @

M5 screw ]

|
O]

EEREE

R/L1

Shorting-bar

SL2 T3
PO /' PA/
O +

&

PB PC~ UM vm2 w3 (D
o

®f

(]

o)

Grounding terminal

Screw hole for EMC plate (M5 screw)

Note 1

VFS11-2110, 2150PM
-4110, 4150PL, 6110, 6150P

Shorting-bar

Grounding capacitor
disconnecting tap M4 screw (See page A-9)
(4110, 4150 only)

M6 screw

= =

o |

Grounding terminal
(M5 screw)

\

o
A

Screw hole for EMC plate
Note 1

A-8
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2) Grounding capacitor disconnecting switch and taps

A Warning

The grounding capacitor disconnecting tap is provided with a protection cover. To avoid shock hazards,
always attach the cover after connecting or disconnecting the capacitor to or from the tap.

Mandatory

Every single-phase 240V/three-phase 500V model has a built-in high-attenuation noise filter, which is
grounded through a capacitor.

If you want to disconnect the capacitor from the grounding line to reduce the amount of leakage current,
you can do so easily using the switch or tap. Keep in mind, however, that disconnecting the capacitor
from the grounding line causes the inverter to become non-compliant with the EMC directive. Also note
that the inverter must always be turned off before the capacitor is disconnected or reconnected.

Note) In case of three phase 500V-4.0kW model, if you disconnect the capacitor from ground, set the
parameter of carrier frequency £ 3 [ I to 4kHz or less with motor cable length 30m or less.

4.0kW or less : Switch

' ¢ To connect the capacitor to ground, push this switch.

(Factory default position)

=

<—— To disconnect the capacitor from ground, pull up this switch.

5.5kW or more : Tap

O <—— To disconnect the capacitor from ground, connect the lug terminal

to this tap.
\\_
I
=
T To connect the capacitor to ground, connect the lug terminal to

this tap. (Factory default setting)

A-9
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3) Control circuit terminal board
The control circuit terminal board is common to all equipment.

SWi1
SOURCE
LC|
SINK
’P24‘OUT‘ NO ‘ FM ‘ cc ‘ ’FLA‘FLB‘FLC‘ RY ‘ RC‘

@@

===

FM VIA
el OB
QDD
HEHHH
RES

SR UL,
Optional connector

(RJ45)

Factory default settings of slide switches
SW1: SINK (Negative) side (WN, AN type)
SOURCE (Positive) side (WP type)

Wire size
Solid wire: 0.3 ~ 1.5 (mm?)

Stranded wire: 0.3 ~ 1.5 (mm?) FM: V side
(AWG 22~ 16) VIA: V side
Sheath strip length: 6 (mm)

Screwdriver: Small-sized flat-blade screwdriver
(Blade thickness: 0.4 mm or less, blade width: 2.2 mm or less)

See 2.3.2 for details on all terminal functions.
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1.3.3 How to open the front (terminal board) cover

To wire the terminal board, remove the front lower cover in line with the steps given below.

(1)

Turn the locking screw on the right side of the front panel 90°
counterclockwise to align the dot on the screw with the unlock
position mark (upper side). To avoid damage to the screw, do

not apply excessive force to turn the screw more than 90 degrees.

@) (4)

Terminal board cover

Pull the front panel toward you
and swing it open to the left.

Remove the wiring port cover by pulling it down,
pass cables through the wiring port, and connect
the cables to the terminal board.
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1.4  Notes on the application

1.4.1  Motors

When the VF-S11 and the motor are used in conjunction, pay attention to the following items.

A Warning

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-

Mandatory phase induction motor not rotate correctly, but it may cause serious accidents through overheating and
fire.

Comparisons with commercial power operation.
The VF-S11 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 to VF motor
use (JL17).

Adjusting the overload protection level
The VF-S11 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 general purpose motor being used in combination.

High speed operation at and above 60Hz

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

Method of lubricating load mechanisms

Operating an oil-lubricated reduction gear and gear motor in the low-speed areas will worsen the

lubricating effect. Check with the manufacturer of the reduction gear to find out about operable gearing
area.
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Low loads and low inertia loads
The motor may demonstrate instability such as abnormal vibrations or overcurrent trips at light loads of
50 % or under of the load percentage, or when the load's inertia moment is extremely small. If that
happens reduce the carrier frequency.

Occurrence of instability
Unstable phenomena may occur with the load and motor combinations shown below.
Combined with a motor that exceeds applicable motor ratings recommended for the inverter
Combined with special motors
For 600V class or 500V class with long cable
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/stability factor 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. For this kind of situation, you must install a
dynamic braking resistor that complies with the load conditions, or increase deceleration time.




TOSHIBA E6581158

Braking motor
When using a braking motor, if the braking circuit is directly connected to the inverters's output
terminals, the brake cannot be released because of the lowered starting voltage. Therefore, when
using a braking motor, connect the braking circuit to the inverter's power supply side, as shown in the
figure below. Usually, braking motors produce larger noise in low speed ranges.

Note: In the case of the circuit shown on the below, assign the function of detecting low-speed signals
to the RY and RC terminals. Make sure the parameter £ ! 3 [ is set to 4 (factory default

setting).
( Non-excitation activation)
type brake
Mc2 VP
B
Power MC1
supply
F CC
Run/stop

Measures to protect motors against surge voltages
In a system in which a 500V-class inverter is used to control the operation of a motor, very high surge
voltages may be produced. When applied to the motor coils repeatedly for a long time, may cause
deterioration of their insulation, depending on the cable length, cable routing and types of cables used.
Here are some examples of measures against surge voltages.
(1) Lower the inverter’s carrier frequency.
(2) Setthe parameter F 3 { & (Carrier frequency control mode selection) to & or 3.
(3) Use a motor with high insulation strength.
(4) Insert an AC reactor or a surge voltage suppression filter between the inverter and the motor.

1.4.2 Inverters

Protecting inverters from overcurrent
The inverter has an overcurrent protection function. The programmed current level is set to the
inverter's maximum applicable motor. If the motor used has a small capacity, the overcurrent level and
the electronic thermal protection must be readjusted. If adjustment is necessary, see 5-13, 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 trips 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)

o

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 the
MCCB?2 will trip and the MCCB1 will not trip when a short occurs in the inverter (INV1). When you
cannot select the proper characteristics install a circuit interrupting fuse between the MCCB2 and the
INV1.

If power supply distortion is not negligible
If the power supply distortion is not negligible because the inverter shares a power distribution line with
other systems causing distorted 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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H Disposal

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

1.4.3 What to do about the leak current

A Warning

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

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

(1) Effects of leak 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 CRT screen or
display of incorrect current detection with the CT.

ELCB
Power —p—{ () —x o — Inverter anl M
supply N ‘) <

|
(Q) ELCB Inverter < * i ( M )
_— i

A
HH

L

Leakage current path across ground

Remedies:
1.If there is no radio-frequency interference or similar problem, detach the built-in noise filter
capacitor, using the grounding capacitor disconnecting switch or tap. (See 1.3.2-2)
2.Reduce PWM carrier frequency.
The setting of PWM carrier frequency is done with the parameter £ 37 [7.
Although the electromagnetic noise level is reduced, the motor acoustic noise is increased.
3. Use high frequency remedial products for earth leakage breakers.
- J
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(2) Affects of leakage current across lines

Thermal relays
—_—
] i cr *led
Power nverter 4+ T 17
supply - -1 M
" I
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), especially the 500V and 600V class low capacity (3.7kW or less) models,
because the leak current will increase in proportion to the motor rating.

Remedies:

1.Use the electronic thermal built into the inverter. (See 5.13) \
The setting of the electronic thermal is done using parameter &L /7, £ H .

2.Reduce the inverter's PWM carrier frequency. However, that will increase the motor's magnetic
noise.
The setting of PWM carrier frequency is done with the parameter F 37 7. (See 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.

U/m

VIT2

o L] /

Thermal relays
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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 more than 50 meters long, it will be
easy for the high frequency component to pass through the externally connected CT and be
superimposed on and burn the ammeter with models having motors of low rated current (several
A(ampere) or less), especially the 500V and 600V class low capacity (3.7kW or less) models, because
the leak current will increase in proportion to the motor's rated current.

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 TmAdc full scale or a voltmeter of 7.5V-1mA full scale.
0-20mAdc (4-20mAdc) can be also output. (See 5.5)
2.Use the monitor functions built into the inverter.
Use the monitor functions on the panel built into the inverter to check current values. (See 8.1.1)

1.4.4 Installation

M Installation environment

The VF-S11 Inverter is an electronic control instrument. Take full consideration to installing it in the proper

operating environment.
@ Danger

Do not place any inflammable substances near the VF-S11 Inverter.
If an accident occurs in which flame is emitted, this could lead to fire.

Prohibited

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

e

Mandatory

/\ Warning

Do not install the VF-S11 Inverter in any location subject to large amounts of vibration.
This could cause the unit to fall, resulting in bodily injury.

Check to make sure that the input power voltage is +10%, -15% of the rated power 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.

Prohibited

Mandatory
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A Warning

® « Avoid operation in any location where there is direct spraying of the following solvents or other

chemicals. The plastic parts may be damaged to a certain degree depending on their shape, and there
is a possibility of the plastic covers coming off. If the chemical or solvent is anything other than those

Prohibited shown below, please contact us in advance.
((Table 1) Examples of applicable chemicals (Table 2) Examples of unapplicable
and solvents chemicals and solvents
Acetic acid (density of 10% or less) Acetone
Hydrochloric acid (density of 10% or less) Benzene
Sulfuric acid (density of 10% or less) Chloroform
Sodium chloride Ethylene chloride
Hexane Ethyl acetate
Triethylene glycol Glycerin
Tetrachloroethylene
Trichloroethylene
Xylene
Note: The plastic cover has resistance to deformation by the above applicable solvents. They are

not examples for resistance to fire or explosion.

e Do notinstall in any location of high temperature, high humidity,
moisture condensation and freezing and avoid locations where

r there is exposure to water and/or where there may be large
d

amounts of dust, metallic fragments and oil mist.
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 40°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.

@ .

.5cm 5cm
— f—a<
’%gﬁ Measurement position
////// P
X Measurement position

Note: 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 40°C or less.

{

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

1
4 f\ }/ Note: If the VF-S11 Inverter is installed in a location that is subject
Pal 1 to vibration, anti-vibration measures are required. Please
i \ W ,’ consult with Toshiba about these measures.
“ e et
Wy il
———*
. If the VF-S11 Inverter is installed near any of the equipment listed below, provide measures to insure

against errors in operation.

SO M7 soienoi Attach i
L0 = PN olenoids: ach surge suppressor on coil.
A i‘<\\ !{9« o Brakes: Attach surge suppressor on coil.
%3 - dA L4 Magnetic contactors: Attach surge suppressor on coil.
\% léli( )’L{‘v Fluorescent lights: Attach surge suppressor on coil.
\ e o Resistors: Place far away from VF-S11 Inverter.
Resistors

M How to install

@ Danger

Do not install or operate the inverter if it is damaged or any component is missing.
This can result in electric shock or fire. Please consult your local sales agency for repairs. Call your
local sales agency 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).

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 Warning

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

0 If the unit is installed on a base that cannot withstand that weight, the unit 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

A-20
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Install the inverter in a well-ventilated indoor place and mount it on a flat metal plate in portrait orientation.

If you are installing more than one inverter, the separation between inverters should be at least 5 centimeters,
and they should be arranged in horizontal rows. If the inverters are horizontally arranged with no space
between them (side-by-side installation), peel off the ventilation seals on top of the inverter. It is necessary to
decrease the current if the inverter is operated at over 50°C.

eStandard installation eSide-by-side installation
I 10 cm or more I 10 cm or more
| Remove seals on top
5 cm or more VFs11 5 cm or more VESTH VEST1 VESTH

I 10 cm or more I 10 cm or more

The space shown in the diagram is the minimum allowable space. Because air cooled equipment has cooling

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

for air passage.

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

W 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.

Notes

1) The heat loss for the optional external devices (input reactor, DC reactor, radio noise reduction filters,
etc.) is not included in the calorific values in the table

2) Case of 100% Load Continuation operation.

A-21
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Operating motor Calorific Values Amount of forcible air  §  Heat discharge surface
Voltage class capacity Inverter type P Carrier —_Carrier cooling ventilation area required for sealed
(kw) '?::;CY : f’ﬁ‘;‘:j‘;y required (m*/min) storage cabinet(m?)
0.2 T72002PL 21 | 26 0.15 0.52
Single-phase 0.4 | 2004PL 36 1 44 0.25 0.88
240V tlass 0.75 VFS11S-! 2007PL 52 ! 59 0.34 1.18
15 | 2015PL 87 1 99 0.56 1.98
2.2 | 2022PL 16 ! 125 0.71 2.50
0.2 1 2002PM 21 1 26 0.15 0.52
0.4 | 2004PM 36 | 44 0.25 0.88
0.55 1 2005PM 40 1 46 0.26 0.92
0.75 1 2007PM 51 , 58 0.33 1.16
15 1 2015PM 88 1 101 0.58 2.02
Three Fhase 22 VFst1- ' 2022pm | 115 1 125 0.71 2,50
4.0 1 2037PM 171 1 188 1.07 3.76
55 | 2055PM 266 | 281 1.60 5.62
7.5 1 2075PM 349 1 392 2.23 7.84
11 | 2110PM 489 | 549 3.13 10.98
15 1 2150PM 634 1 704 4.01 14.08
0.4 | 4004PL 43 | 60 0.34 1.20
0.75 1 4007PL 51 1 68 0.39 1.36
15 | 4015PL o, 9 0.54 1.90
Three-Phase 22 | 4022PL 8 1 118 0.67 2.36
4.0 VFS11- 1 4037PL 138 | 161 0.92 3.22
500V class 55 I 4055PL 205 1+ 230 1.31 4.60
75 | 4075PL 247 | 324 1.85 6.48
1 I 4110PL 414 1 551 3.14 11.02
15 | 4150PL 501 | 659 3.76 13.18
0.75 1 6007P 48 ' 64 0.36 1.28
15 | 6015P 61 , 83 0.47 1.66
22 ! 6022P 76 1 104 0.59 2.08
Three-Phase 4.0 VES{q. | 6037P 97 ., 19 0.68 2.38
600V class 5.5 ! 6055P 132 1 155 0.88 3.10
7.5 | 6075P 171 216 1.40 4.32
1 ' 6110P 302 1 422 2.41 8.44
15 | 6150P 383 527 3.00 10.54

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

A-22
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o Install EMC plate and use shielded wires.

/=) T 0
oL )
I
I

OO0/ &
%

EMC plate

M 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 40°C.

When using inverters where the ambient temperature will rise above 40°C, leave a space of 5 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.

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

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

Ventilation fan

[==2]

-

4 Inverter

N “/Air deflecting plate

4 Inverter

A-23
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2. Conne

@ Danger

Disassembly

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

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.
e 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.

& Warning

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.

21

Cautions on wiring

@ Danger

N

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

Prohibited
0 « Turn power on only after attaching the front cover or closing door if enclosed in a cabinet.
If power is turned on without the front cover attached or closing door if enclosed in a cabinet. This can
result in electric shock or other injury.
Mandatory | e 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 ten minutes and check to make sure that the charge lamp is no longer lit.

(3) Use a tester that can measure DC voltage (800VDC or more), and check to make sure that the
voltage to the DC main circuits (across PA-PC) is 45V or less.

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

Tighten the screws on the terminal board to specified torque.

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

B-1
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@ Danger

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

/\ Warning

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

(motor side) terminal.
2 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 (R/L1, S/L2, T/L3) 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 the VFS11 are the same. (See 6.19.3)
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.

B Wiring

e Because the space between the main circuit terminals is small use sleeved pressure 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 10.1
and always ground the inverter (240V voltage class: D type ground, 500V class: C type ground).
Use as large and short a ground wire as possible and wire it as close as possible to the inverter.

o For the sizes of electric wires used in the main circuit, see the table in 10.1.

e The length of the main circuit wire in 10-1 should be no longer than 30 meters. If the wire is longer than
30 meters, the wire size (diameter) must be increased.

2.2 Standard connections

@ Danger

® * 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.
e Do not insert a resistor between DC terminals (between PA/+ and PC/-, or between PO and PC/-).
Prohibited It could cause a fire.
See 6.13.4 for the connection of a resistor.
o First shut off input power and wait at least 10 minutes before touching wires on equipment (MCCB) that
is connected to inverter power side.
Touching the wires before that time could result in electric shock.
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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)

DC reactor (DCL)
*2 (option)

/-]

PO PA/+{] PBT PC
Main circuit power supply MCCB
Lo

240V class: three-phase 200-240V_x ]
-50/60Hz Noise -
500V class: three-phase 380-500V % filter Power circuit
-50/60Hz —x =
600V class: three-phase 525-600V I I
-50/60Hz Control :I F @~~~ Forward
circuit
1 Reverse
— 7 Reset
Protective function ¢ Preset >
MCCB(2P) ot reset-spee
Power supply ===y 1 |2CTIVALION OUtpUL —
16 200~240V

-_——1 Preset-speed 2

EUC L ——y QS/L2

— Connector for s2¢
EI common serial

communicationsS3

7] swi M viA

SOQURCE V. \"

Preset-speed 3

Low-speed
signal output
O

Common

*1: The T/L3 terminal is not provided
for single-phase models.
Use the R/L1 and S/L2 terminal P24
as input terminals. 24Vdc input PPLC PLC ouT
: The inverter is supplied with the PO
and the PA/+ terminals shorted by © 9 SINK 1 |
means of a shorting bar.
FM cc via  vie pp °CF
meter
*4: If you are using a 600V model, be sure oamets)
to connect an input reactor (ACL). External potentiometer (1~10k<)

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

*5: 600V models have no noise filter inside. 7.5V-1mA (or input voltage signal across VIB-CC terminals: 0-10V)

(or 4-20mA)

Speed reach
signal output

I

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

s +
T Voltage signal: 0-10V
(Current signal: 4-20mA)
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2.2.2 Standard connection diagram 2

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

DC reactor (DCL)

*2 (option)

Braking resistor (option)

Main circuit power supply MCCB

PO PA/+T PBT PC/-

240V class: three-phase 200-240V ===
-50/60Hz

500V class: three-phase 380-500V X

Noise

filter

*5

Power circuit

Control
circuit

Forward

-50/60Hz
600V class: three-phase 525-600V

-50/60Hz

MEGHP) Protective function ¢
IPower supply === activation output
16200~240V

50/60HZ i © S/L2

*1: The T/L3 terminal is not provided
for single-phase models.
Use the R/L1 and S/L2 terminal
as input terminals.

N

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

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

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

*4: If you are using a 600V model, be sure

to connect an input reactor (ACL).

*5: 600V models have no noise filter inside.

o

(ammeter)

Frequency
meter

7.5V-1mA

(or 4-20mA)

PLI

gl

Reverse

Reset

S19
EI Connector for |
common serial
communications S2

Swi1 FM VIA
SOURCE V \

SINK

* Voltage signal: 0-10V

External potentiometer (1~10kQ)

Preset-speed 1
Preset-speed 2

Preset-speed 3

(Current signal: 4-20mA)

Speed reach signal
output

(or input voltage signal across VIB-CC terminals: 0-10V)
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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

1
Power supply VF-S11 }
|

Power lines are Motor lines are
connected to R/L1, S/L2 and T/L3. ~ connected to U/T1, V/T2 and W/T3. | Motor

Q [Riuifsiefag]  [umdvmejwird @ }
I

l | No-fuse breaker |
J \ J

B Connections with peripheral equipment

noise reduction
No-fuse Magnetic Input AC fiter (Soon to be
braker connector  reactor released)

Surge suppression
filter

Motor

Inverter

Zero-phase
reactor

Braking resistor DC reactor
Note 1: The T/L3 terminal is not provided for any single-phase 240V model. So if you are using a single-
phase 240V model, use the R/L1 and S/L2 terminals to connect power cables.
Note 2: If you are using a 600V model, be sure to connect an input reactor (ACL).
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B Power circuit

Terminal symbol

Terminal function

Grounding terminal for connecting inverter. There are 3 terminals in total. 2 terminals in
the terminal board, 1 terminal in the cooling fin.

R/L1,S/L2,T/L3

240V class: single-phase 200 to 240V-50/60Hz
three-phase 200 to 240V-50/60Hz
500V class: three-phase 380 to 500V-50/60Hz
600V class: three-phase 525 to 600V-50/60Hz
* Single-phase input: R/L1 and S/L2 terminals

U/T1,VIT2W/T3

Connect to a (three-phase induction) motor.

PA/+, PB

Connect to braking resistors.
Change parameters F 34, F 305, F 308, F 305 if necessary.

PC/-

This is a negative potential terminal in the internal DC main circuit. DC common power
can be input across the PA terminals (positive potential).

PO, PA/+

Terminals for connecting a DC reactor (DCL: optional external device). Shorted by a
short bar when shipped from the factory. Before installing DCL, remove the short bar.

The arrangement of power circuit terminals are different from each range.

Refer to 1.3.2.1).

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 1.3.2.3) about the arrangement of control circuit terminals.

B Control circuit terminals

Terminal . Electrical . -—
symbol Input/output Function specifications Inverter internal circuits
Shorting across F-CC causes
F Inout . | forward rotation; open causes slow-
p 2 | down and stop. (When ST is always
c
= [ON)
& | Shorting across R-CC causes o8y swi
S | reverse rotation; open causes slow-
R Input 3 down and stop. (When ST is always No volt_age
@ contact input
g (oN) 24Vdc-5mA or |
g | This inverter protective function is C-omA oriess
E disabled if RES are CC is connected.
RES Input 5, | Shorting RES and CC has no effect o
© | when the inverter is in a normal M
a 4 selectable using
< | condition. SW1
£ [ Shorting across S1-CC causes i
S1 Input 3} ;
£ | preset speed operation.
s2 Input £ | Shorting across S2-CC causes .
P 2 | preset speed operation. '?,?/‘;}OR’Nd?fa“n ;‘m'&g d
s3 Inout Shorting across S3-CC causes » AN type : see
P preset speed operation. WP type : SOURCE side
Inout External 24Vdc power input 24VDC
PLC (cgmmon) When the source logic is used, a common (Insulation
terminal is connected. resistance: DC50V)
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Terminal B Electrical . -—
symbol Input/output Function specifications Inverter internal circuits
cc Common to | Control circuit's equipotential terminal (3 i
Input/output | terminals) CC+
| +24V
10vde
PP Output Analog power supply output (permissible load
current: 10mA)
Multifunction programmable analog input.
Factory default setting: 0~10Vdc and
0~60Hz (0~50Hz) frequency input.
The function can be changed to 10Vdc
4~20mAdc (0~20mA) current input by (internal impedance:
flipping the dip switch to the | position. 30k2)
yiA Input By changing parameter setting, this
terminal can also be used as a 4-20mA
multifunction programmable contact input (intemal impedance:
terminal. When using the sink logic, be 2500)
sure to insert a resistor between P24-VIA
(4.7 kQ-1/2 W). Also move the VIA dip
switch to the V position.
Multifunction programmable analog input.
Standard default setting: 0~10Vdc input
and 0~60Hz (0~50Hz) frequency
, . X 10vde
VIB Input By changlng parameter setting, this (internal
terminal can also be used as a impedance: 30kQ)
multifunction programmable contact input :
terminal. When using the sink logic, be
sure to insert a resistor between P24 and
VIB. (4.7 kQ-1/2 W)
1mAdc full-scale
ammeter or 7.5Vdc
Multifunction programmable analog S:(e)a\lgdsgtr:m’:t{:r”-
output. Standard default setting: output
FM Output frequency. 0-20mA (4-20mA)

The function can be changed to 0-20mAdc
(4-20mA\) current output by flipping the FM
slide switch to the | position.

DC ammeter

Permissible load
resistance:
750Q or less
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Terminal . Electrical . _—
symbol Input/output Function specifications Inverter internal circuits
| +24V
P24 |
P24 Output 24Vdc power output 24Vdc-100mA
I PTC.
Multifunction programmable open collector
output. Standard default settings detect Open collector output
and output speed reach signal output 24Vdc-50mA
frequencies.
Multifunction output terminals to which two | To output pulse
different functions can be assigned. trains,
ouT Outout The NO terminal is an isoelectric output a current of 10mA
NO P terminal. It is insulated from the CC or more needs to
terminal. be passed.
By changing parameter settings, these Pulse frequency
terminals can also be used as range:
multifunction programmable pulse train 38~1600Hz
output terminals.
Multifunction programmable relay contact 250Vac-1A
output. (cosd=1)
FLA Detects the operation of the inverter's : .
y iy : at resistance load
FLB Output protection function. 30Vdc-0.5A
FLC Contact across FLA-FLC is closed and FLB- "
: A - ) 250Vac-0.5A
FLC is opened during protection function —04
operation. (cos¢=04)
Multifunction programmable relay contact 250Vac-1A
output. (cosd=1)
RY Standard default settings detect and - at resistance load
RC Output gté;pl:grl]i\i/;-sspeed signal output 30Vde-0.5A
Multifunction output terminals to which two 250V§8-‘(1).5A !
different functions can be assigned. (cos¢=0.4) |

* PTC (Positive Temperature Coefficient) : Resettable thermal fuse resistor for over current protection
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B SINK (Negative) logic/SOURCE (Positive) logic (When the

inverter's internal power supply is used)

Current flowing out turns control input terminals on. These are called sink logic terminals. (Type: -AN/-WN).

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

on (Typ: -WP).

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.

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

Slide switch SW1:SINK Slide switch SW1:SOURCE

Sink (Negative) logic Source (Positive) logic

24Voc 24Vo0
nput Common | P24 Input
Output F gl
Output  |F
[Common | CC
24V, 24V, k
d Output o Output
Common] P24 P24
ﬁ] Input ouT ouT
NO Ifl:l Input NO
ccy Common] cC{,
Programmable Inverter Programmable Inverter
controller controller
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B SINK (Negative) logic/SOURCE (Positive) logic (When an external power supply
is used)
The PLC terminal is used to connect to an external power supply or to insulate a terminal from other input
or output terminals. As for input terminals, turn the SW1 slide switch to the PLC position.

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

Slide switch SW1:PLC Slide switch SW1:PLC
Sink (Negative) logic Source (Positive) logic
. {24V, 24V
Input Input
Output F Output
Common
2o Output 24oo Output
Common | OUT
S
Input ouT
Input NO
Common | NO
Programmable Inverter Programmable Inverter
controller controller

B Selecting the functions of the VIA and VIB terminals between analog input and
contact input

The functions of the VIA and VIB terminals can be selected between analog input and contact input by
changing parameter settings (- ¢ ). (Factory default setting: Analog input)
When using these terminals as contact input terminals in a sink logic circuit, be sure to insert a resistor
between the P24 and VIA terminals or between the P24 and VIB terminals. (Recommended resistance:
4.7KQ-1/2W)
When using the VIA terminal as a contact input terminal, be sure to turn the VIA switch to the V position. If
no resistor is inserted or the VIA slide switch is not turned to the V position, contact input will be left always
ON, which is very dangerous.
Switch between analog input and contact input before connecting the terminals to the control circuit
terminals. Otherwise the inverter or devices connected to it may be damaged.




TOSHIBA

E6581158

“ The figure on the right shows an example of the P24
connection of input terminals VIA and VIB when they VlAV
are used as contact input terminals. This example 4.7kQ D
illustrates the connection when the inverter is used in VIA(VIB) |

sink (Negative) logic mode.

CC

B Logic switching/Voltage-current output switching (slide switch)

™)

(2)

Logic switching

Use SW1 to switch between logics.

Switch between logics before wiring to the inverter and without supplying power. If switching between
sink, source and PLC is done when power is turned on after switching or when the inverter is supplied
with power, the inverter might become damaged. Confirm it before supplying power.

Voltage-current output switching

Use the FM switch to switch between voltage output and current output.

Switch the FM terminal's voltage-current output before wiring to inverter or without supplying power.

SOURCE
PLC] v A
=R\ SINK I I

Factory default settings of slide switches
SW1 : SINK (Negative) side (WN, AN type)
SOURCE (Positive) side (WP type)
FM:V side
VIA : V side
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3. Operati

@ Danger

® 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.

Prohibited | e 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.

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

0 If power is turned on without the front cover attached or closing door if enclosed in a cabinet, that may
result in electric shock or other injury.

Mandatory o 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 local sales
agency for repairs.

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

Turn input power on after attaching the front cover.

When enclosed inside a cabinet and using with the front cover removed, always close the cabinet
doors first and then turn power on. If the power is turned on with the front cover or the cabinet doors
open, it may result in electric shock.

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

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

injury.
A Warning
« Do not touch heat radiating fins or discharge resistors.
@ These device are hot, and you'll get burned if you touch them.
Contact
prohibited
e 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

C-1
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3.1

Simplified Operation of the VF-S11

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

. (1) Start and stop using the operation panel keys
Start/ Stop (2) Run and stop from the operation panel
] - (1) Setting using the potentiometer on the inverter
Setting the frequency main unit
(2) Setting using the operation panel
(3) Setting using external signals to the terminal board
(0-10Vdc, 4-20mAdc)

Use the basic parameters [ 7/} 4 (Operation command mode selection),
i

F 1111 d (Speed setting mode selection).

Title Function Adjustment range Default setting
Terminal board

Panel

Internal potentiometer setting
VIA

VIB

: Operation panel 0
Serial communication
External contact up/down
VIA+VIB (Override)

cnbd Command mode selection 1

Fhbd Frequency setting mode

QDRWONZOIRO

* Seeb4for Flilid=4,5and 5.
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3.1.1  How to start and stop

Example of a £ /711 o setting procedure]

Key operated LED display Operation
Displays the operation frequency (operation stopped).
0.0 (When standard monitor display selection £ 7 {{i={} [Operation
frequency])
AUH Displays the first basic parameter [History (A L H)].
rhnod Press either the Aor v key to select “I /7 5™

Press ENTER key to display the parameter setting. (Default setting: /).

H Change the parameter to I (terminal board) by pressing the A key.

Dernnd Press the ENTER key to save the changed parameter. /7 o and the
parameter set value are displayed alternately.

Ol ®

(1) Start and stop using the operation panel keys (£ [T 4= !

Use the and keys on the operation panel to start and stop the motor.

: Motor starts. : Motor stops.

¥ To switch between forward run and reverse run from the control panel, the parameter F -
(forward/reverse run selection) needs to be setto = or 3.

(2) RUN/STOP by means of an external signal to the terminal board (£ /15 o=):
Sink (Negative) logic

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

. . Slow down
Shonand termlnals. run forward Frequency and stop

i ON
Open Eland termlnals: slow down and stop FCcC__— OFF

(3) Coast stop
The standard default setting is for slowdown stop. To Motor Coast stop
make a coast stop, assign a "1(ST)" terminal function speed /
to an idle terminal using the programmable terminal \
function. T ON
Changeto F ! {0=0. FCC T 1__ oFF
For coast stop, open the ST-CC when stopping the
motor in the state described at left. The monitor on the sT-CcC _,— 8§F

inverter at this time will display & F F.
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3.1.2 How to set the frequency
Example of a F /7 {1  setting procedure]
Key operated LED display Operation
Displays the operation frequency (operation stopped).
0.0 (When standard monitor display selection 5 7 =7 [Operation
frequency])
ALUH Displays the first basic parameter [History (A L/ H)].
@ @ Fhond Press either the A key or V key to select “F /1 o".
@ o Press ENTER key to display the parameter setting. (Default setting: 7).
@ @ 3 Change the parameter to 7 (Operation panel) by pressing the A key.
JeFn0d Press the ENTER key to save the changed parameter. F /77 & and the
SFI parameter set value are displayed alternately.

*

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

(1) Setting the frequency using the potentiometer on the inverter main unit

(C

o
:;BCI

)

Set the frequency with the notches on the potentiometer.

9

Move clockwise for the higher frequencies.

The potentiometer has hysteresis. So the set value may slightly change
when the inverter is turned off, and then turned back on.

(2) Setting the frequency using the operation panel (

Il
:Luu

od=3)

Set the frequency with the operation panel..

: Moves the frequency up

@ : Moves the frequency down

B Example of operating a run from the panel

Key operated LED display Operation
Displays the operation frequency.
0.0 (When standard monitor display selection 5 7 { = [Operation
frequency])
@ @ 500 Set the operation frequency.
COneEL Press the ENT key to save the operation frequency. # I and the
HuerL frequency are displayed alternately.
500 Pressing the A key or the ¥ key will change the operation frequency
e even during operation.
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(3) Setting the frequency using the operation panel (~ /15 4= { or ')

B Frequency setting

1)  Setting the frequency using external potentiometer

*Potentiometer
ﬂ Setting frequency using the potentiometer (1-10kQ, 1/4W)

For more detailed information on adjustments, see 6.5.

VIiB : Setting frequency
using potentiometer 60Hz
Frequency

0
MIN MAX
* The input terminal VIA can be used in the same way.
F0d=I:VIAeffective, F /10 d=C': VIB effective
For more details, see 6.5.

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

*Voltage signal

+ VIA Setting frequency using voltage signals (0~10V).
For more detailed information on adjustments, see 6.5.
: Voltage signal 0-10mAdc
60Hz
- cc
Frequency
0
ovde 10vde

* The input terminal VIB can be used in the same way.
F0d={:VIAeffective, F 110 d=2: VIB effective
For more details, see 6.5.

i Note: Be sure to turn the VIA slide switch to the V (voltage) position.

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

*Current Signal

Current signal Setting frequency using current signals (4~20mA).For
+ VIA more detailed information on adjustments, see 6.5.
: Current signal 4-20mAdc

60Hz

Frequency

0 Tamade 20mAdc

* Setting of parameters also allow 0-20mAdc.
i Note: Be sure to turn the VIA slide switch to the | (current) position.
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3.2 How to operate the VF-S11

Overview of how to operate the inverter with simple examples.

Setting the operation frequency using built-in potentiometer and
Ex.1 running and stopping using the operation panel.

(1) Wiring

Power circuit

Braking
circuit

g &

Parameter setting (default setting)
Title Function Programmed value
Chod Command mode selection 1
Fhbd Frequency setting mode selection 1 0

(3) Operation

Run/stop: Press the and keys on the panel.

Frequency setting: Set adjusting position of notches on the potentiometer.

* 600V models have no noise filter inside.
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Setting the operation frequency using the operation panel and
Ex.2 running and stopping using the operation panel.

(1)  Wiring

Power circuit

Braking
circuit

e

(2) Parameter settin

Title Function Programmed value
rThod Command mode selection 1
Fnon Frequency setting mode selection 1 3

(3) Operation

Run/stop: Press the and keys on the panel.

Frequency setting: Set with the @ @ keys on the operation panel.
To store the set frequencies in memory, press the @ key.

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

* 600V models have no noise filter inside.
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Setting the operation frequency using built-in potentiometer and
Ex.3 running and stopping using external signals.

(1)  Wiring

Noise ey
filter Power circuit

Braking
circuit

Run forward
signal

Run
backward
signal

cc Common

_ET@

(2) Parameter settin

Title Function Programmed value
rhod Command mode selection 0
Fng Frequency setting mode selection 0

(3) Operation
Run/stop: ON/OFF input to F-CC, R-CC. (Set SW1 to Sink logic)
Frequency setting: Set adjusting position of notches on the potentiometer.

* 600V models have no noise filter inside.
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Operation frequency setting, running and stopping using external
Ex.4 signals.

(1)  Wiring

mccB RIL1
S/L2
TIL3

Power circuit

Run forward signal

Run backward signal

Common

Current signal: 4~20mA

|7 Voltage signat: 0-1ov

External potentiometer
(Otherwise, input voltage signal (0~10V) between the terminals VIA-CC.)

(2) Parameter settin

Title Function Programmed value
cnid Command mode selection 0
Fhod Frequency setting mode selection 1or2

(3) Operation
Run/stop: ON/OFF input to F-CC, R-CC. (Set SW1 to Sink logic)
Frequency setting: VIA and VIB: 0-10Vdc (External potentiometer)
VIA: Input 4-20mAdc.
Use the VIA slide switch to switch between voltage and current to the VIA terminal.
Voltage input: V side
Current input: | side

* 600V models have no noise filter inside.
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4. Basic VF-S11 operations

The VF-S11 has the following four monitor modes.

. The standard inverter mode. This mode is enabled when

(Standard monitor modeJ '
inverter power goes on.

This mode is for monitoring the output frequency and setting the frequency
designated value. In it is also displayed information about status alarms during
running and trips.
« Setting frequency designated values = see 3.1.2
e Status alarm
If there is an error in the inverter, the alarm signal and the frequency will flash
alternately in the LED display.

s When a current flows at or higher than the overcurrent stall level.
F: When a voltage is generated at or higher than the over voltage stall
level.

When a load reaches 50% or higher of the overload trip value.
When the temperature reaches the overheating protection alarm level. )

x=

[ Setting monitor mode ] : The mode for setting inverter parameters.

[How to set parameters = see 4.2

[ Status monitor mode ] : The mode for monitoring all inverter status.

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

| For more on how to use the monitor = see 8.1 |
Pressing the key will move the inverter through each of the modes.

Standard monitor
mode
Status monitor Setting monitor
mode mode

: This mode allows you to jog the motor by controlling the

operation from the operation panel.
This mode is hidden by default.

[ Panel jog mode ]

To use the panel jog mode, set the parameter F 25 7 to /.

Jog run mode = see 6.9
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Flow of status monitor mode

4.1

Flow of monitor as following
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4.2

How to set parameters

The standard default parameters are programmed before the unit is shipped from the factory. Parameters can be
divided into 4 major categories. Select the parameter to be changed or to be searched and retrieved.

The basic parameters that must be programmed
before the first use. (See 4.2.1)

Basic parameters

[ Extended parameters ] : Ih;zr;arameters for detailed and special setting. (See

Indicates parameters that are different from the

[ User parameters ] standard default setting parameters. Use them to

(automatic edit function) check after setting and to change setting.
(Parameter title: [ ~.L{). (See 4.2.3)

This parameter has the function of displaying, in
reverse chronological order, the five parameters that

were changed last. This function comes in very handy

when you adjust the inverter repeatedly using the

same parameter. (Parameter name: A1/ H). (See

4.2.4)

[ History parameter ]

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

—~
[

exceeds the lower limit.
If the above alarm is flashing on and off, no setting can be done of values that are equal to or greater
than H { or equal to or lower than L [J.
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4.2.1  How to set the basic parameters

All of the basic parameters can be set by the same step procedures.

[Steps in key entry for basic parameters] /"% Parameters were N\
factory-set by default
Switches to the setting monitor mode. before shipment.
* Select the parameter to
be changed from "Table
' of parameters".
@ @ Selects parameter to be changed. * If there is something
that you do not
v understand during the
operation, press the
Reads the programmed parameter MODE key to return to
setting. the .7 indication.
* See 11.2 for basic
' \__ Parameters. J

@ @ Changes the parameter setting.

Saves the changed value of the
parameter setting.

Steps in setting are as follows (example of changing the maximum frequency from 80Hz to 60Hz).

Key operated LED display Operation
Displays the operation frequency (operation stopped).
0.0 (When standard monitor display selection £ 7 {[={ [Operation
frequency])
UM The first basic parameter “A L H” (history function) is displayed.

@ @ FH Press either the A or V key to select “F H".

@ 0.0 Pressing the ENTER key reads the maximum frequency.
@ @ 50.0 Press the A key to change the maximum frequency to 60Hz.
EO.OGEH Press the ENT key to save the maximum frequency. F ~ and the
A frequency are displayed alternately.

After this, —Displays the same —Switches to the —Displays names
programmed display in the of other
parameter. status monitor parameters.

mode.
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4.2.2 How to set extended parameters

The VF-S11 has extended parameters to allow you to make full use of its functions.
All extended parameters are expressed with £ and three digits.

Basic parameters
£ F100~F599
Press the MODE key once and use the AV key Press the A key or the ¥ key to
to select F - - - from the basic parameters change the set value. Pressing
. the ENTER key allows the reading
of parameter setting.

[Steps in key entry for extended parameters]

: switches to the setting monitor mode.(Displays A L H) * See 11.3 for extended |
y 1

!

[

| parameters. |
\

: Selects "F - - - " from basic parameters.

: The first extended parameter “F ¢ [I” (Low-speed signal output frequency) is displayed.
: Selects the extended parameter whose setting needs to be changed.

: Reads the programmed parameter setting.

: Changes the parameter setting.

Saves the changed value of the extended parameter setting.

OISO O
@4-@4-@4- ®<- @4@4@

Pressing the key instead of the @ key moves back to the previous status.
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B Example of parameter setting
Steps in setting are as follows
(Example of changing the dynamic braking selection £ 35 4 from 0 to 1.)

Key operated LED display Operation
Displays the operation frequency (operation stopped).
o.o (When standard monitor display selection £ 7 {[={ [Operation
frequency])
AUH The first basic parameter “H Lf H” (history function) is displayed.
£ Press either the A or the V to change to the parameter group
~ T T .
Press the ENTER key to display the first extended parameter
Fioo Fon.
F304 Press the A key to change to the dynamic braking selection F 3 [ 4.
o Pressing the ENTER key allows the reading of parameter setting.
3 Press the Akey to change the dynamic braking selection from [ to
£ i
" Pressing the ENTER key alternately flashes on and off the parameter
IoF 304

and changed value and allows the save of those values.

If there is anything you do not understand during this operation, press the MODE key several times to
start over from the step of A L/ H display.

4.2.3 Search and resetting of changed parameters ({5 r-..{)

Automatically searches for only those parameters that are programmed with values different from the
standard default setting and displays them in the user parameter group { ../ . Parameter setting can also be
changed within this group.

Notes on operation
o If you reset a parameter to its factory default, the parameter will no longer appear in {5 ...
o FI,FHT0-FY 73 are not appeared, if the value of these parameters are changed.

B How to search and reprogram parameters
The operations of search and resetting of parameters are as follows.

Key operated LED display Operation
Displays the operation frequency (operation stopped).
0.0 (When standard monitor display selection 5 7 {{J=[ [Operation
frequency])
AUH The first basic parameter “H Lf H” (history function) is displayed.
@ @ Lt Press A orV key to select { .1
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Key operated LED display Operation
@ boo - Press the ENTER key to enable the user parameter automatic edit
Y function.
@ H--F Searches for parameters that are different in value from the standard
P W--r) default setting and displays those parameters. Press the ENTER key

or the A key to change the parameter displayed. (Pressing the V¥ key
ACr moves the search in the reverse direction).

®
©

Press the ENTER key to display the set value.

®

®
©

5.0 Press the A key andV key to change set value.

Press the ENTER key to save the changed value. The parameter
name and the programmed value will flash on and off alternately.

W
i3
g

x
™
]

After the change has been saved, “Lf - - -“is displayed.
@ (®) U--F Use the same steps as those given above to display parameters that
U--r) you want to search for or change setting with the A key and V key.
@ (@) Ll When [~ . L{ appears again, the search is ended.

e A search can be canceled by pressing the MODE key. Press the
MODE key once while the search is underway to return to the display
= of parameter setting mode.

After that you can press the MODE key to return to the status
monitor mode or the standard monitor mode (display of operation
frequency).

®®

If there is anything you do not understand during this operation, press the key several times to
start over from the step of A L/~ display.

4.2.4  Searching for a history of changes, using the history
function (A LI H)

History function (A 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 ./ H. Parameter setting can also be changed
%, within this group AU

Notes on operation

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

e HEFRd and £~ o are added respectively to the first and last parameters in a history of changes.
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B How to use the history function

Key operated LED display Operation
Displays the operation frequency (operation stopped).
a.0 (When standard monitor display selection £ 7 {[={ [Operation

frequency])

AUH The first basic parameter “A L H" (history function) is displayed.

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

@ 8.0 Press the ENTER key to display the set value.

@ @ 5.0 Press the A key andV key to change set value.

Press the ENTER key to save the changed value. The parameter
name and the programmed value will flash on and off alternately.

Kk

Use the same steps as those given above to display parameters that
you want to search for or change setting with the A key and V key.

]
)

O
@ (®) HERD H E A d: First historic record
(End) £ = o Last historic record
Parameter
display Press the MODE key to return to the parameter setting mode
! R
’e -
F’i"" After that you can press the MODE key to return to the status
Fr-F monitor mode or the standard monitor mode (display of operation
'-i frequency).

Note) Parameter £ 71}

r
¥}
£ (Prohibition of change of parameter settings) is not displaied in this “A L/ H”.
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4.2.5 Parameters that cannot be changed while running

For safety reasons, the following parameters have been set up so that they cannot be reprogrammed while
the inverter is running. Stop operation (“/7.03" or “[1 F F " is displayed) before changing parameter settings.

[Basic parameters]

AL { (Automatic acceleration/deceleration)
AU (Parameter setting macro torque boost)
AU (Parameter setting macro function)
L 115 d(Command moqe selection) X Set £ 735, and they can be changed while
F I d (Frequency setting mode selection 1} the inverter is running
£ 4P (Default setting) ’
FH (Maximum frequency)
ul (Base frequency 1)
wiu (Base frequency voltage1)
Pt (V/F control mode selection 1)
[Extended parameters]
Fios : Priority selection
FUIOR~F 1IE : Input terminal selection parameters
Fi30~F 1358 : Output terminal selection parameters
Fan : Base frequency 2
Fiaud : Base frequency voltage 2
F2oR ! : Jog stopping pattern
Fani-F3 ! : Protection parameters
F31l5 : Carrier frequency control mode selection
FIHZ~FIHE : Braking mode parameters
Fuon : Auto-tuning
FHI5~FY !5 : Motor constant parameters
FHEO~FHSEE : Motor control parameters
FEO3 : Emergency stop selection
FEOS : Output phase failure detection mode selection
FREOR : Input phase failure detection mode selection
FE 13 : Detection of output short-circuit during start-up selection
FECAR : Over-voltage stall protection level
FEZT : Under voltage trip/alarm selection
FRES : Logic output/pulse train output selection (OUT-NO)
Fgio~Fg iz : PM motor parameters

The setting of any parameter other than the above can be changed even during operation.
Keep in mind, however, that when the parameter # 77 {1 (prohibition of change of parameter settings) is setto /
(prohibited), no parameters can be set or changed.
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4.2.6  Returning all parameters to standard default setting

Setting the standard default setting parameter & 4 7 =3, all parameters can be returned to the those factory
default settings.
Note: For more details on the standard default setting parameter 4 F, see 5.6.

{ Notes on operation

* We recommend that before this operation you write down on paper the values of those parameters,
because when setting £ 5 7=, all parameters with changed values will be returned to standard
factory default setting.

e Notethat F /7, FRNSL, F {08, FHI0-FY4 73, FEES and FBE LD will not be reset to their
factory default settings.

B Steps for returning all parameters to standard default setting

Key operated LED display Operation
oo Displays the operation frequency (perform during operation stopped).
AUH The first basic parameter “H Lf H” (history function) is displayed.
@ @ LY/ Press the A key or the V key to change to &£ 5 F.
Pressing the ENTER key displays the programmed parameters.
@ 3 o (£ 4 F will always display " (zero)" on the right, the previous setting
on the left.)
Press theA key or theV key to change the set value.
3 3 To return to standard factory default setting, change to " 3".
L, Pressing the ENTER key displays " /= { " while returning all
in ik parameters to factory default setting.
o.o The monitor returns to the display of setup parameters.

If there is anything you do not understand during this operation, press lhe key several times to
start over from the step of A L/ H display.

4.2.7 How to save/load the user setting parameters

The current settings of all parameters can be stored (saved) in memory at a time by setting the standard
setting mode selection parameter £ 4 F to 7. Also, all parameter settings stored in memory can be restored
(loaded) by setting parameter & 4 7 to . This means that you can use this parameter (£ 5 7= 7 and &) as
the parameter for your own initial settings (default settings).
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5. Basic }/ps/

Before you operate the inverter, the parameters that you must first program are the basic parameters.

5.1  Setting acceleration/deceleration time

: Automatic acceleration/deceleration
: Acceleration time 1

: Deceleration time 1

¢ Function :
1) For acceleration time 1 AL £ programs the time that it takes for the inverter output frequency to go from
OHz to maximum frequency F H.

2) For deceleration time 1 & £ £ programs the time that it takes for the inverter output frequency to got .
from maximum frequency £ H to OHz. :

5.1.1  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 A [ or & £ [, depending on the current rating of the inverter.
7

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

Output . Output -
frequency (Hz) A | When load is small frequency (Hz) A When load is large
* »a A
» L
0 > 0 >
< »] Time < » an| Time
J y "1 [sec] i - - V1 [sec]
Acceleration Deceleration Acceleration Deceleration
time time time time
%Shorten acceleration/deceleration time% %Lengthen acceleration/deceleration timeg

Set A1/ ! (automatic acceleration/deceleration) to { or 2.
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Parameter setting]

Title Function Adjustment range Default setting
0: Disabled (manual)

AU Automatic acceleration/deceleration 1: Automatic 0
2: Automatic (only at acceleration)

Y% 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 requires a fixed acceleration/deceleration time, use the manual settings
(RCC,JED).

% Setting acceleration/deceleration time (A L [ ,d £ ) in conformance with mean load allows optimum
setting that conforms to further changes in load.

Y% 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.

Methods of setting automatic acceleration/deceleration]

Key operated LED display Operation
Displays the operation frequency.
0.0 (When standard monitor display selection = 7 ([ is setto [J

[Operation frequency])

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

AUt Press the A key to change the parameter to A4 {.

Pressing the ENTER key allows the reading of parameter setting.

! Press the /\ key to change the parameter to { or 2.

60600,

A Press the ENTER key to save the changed parameter. 51/ { and the
< parameter are displayed alternately.

5.1.2 Manually setting acceleration/deceleration time

Set acceleration time from 0 (Hz) operation frequency to maximum frequency # H and deceleration time as
the time when operation frequency goes from maximum frequency ~ H to 0 (Hz).

Output frequency (Hz)‘\

AY =0 (Manual)

o >
<> Time [sec]
<4 4—>|

744 F774]
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Parameter setting]

Title Function Adjustment range Default setting
rr Acceleration time 1 0.0-3200 sec. 10.0
JEL Deceleration time 1 0.0-3200 sec. 10.0

Note: When the acceleration/deceleration time is set at 0.0 seconds, the inverter speed increases or reduces
speed within 0.05 seconds.
¥ If the programmed value is shorter than the optimum acceleration/deceleration time determined by load
conditions, overcurrent stall or overvoltage stall function may make the acceleration/deceleration time
longer than the programmed time. If an even shorter acceleration/deceleration time is programmed, there
may be an overcurrent trip or overvoltage trip for inverter protection. (For further details, see 13.1)

5.2 Increasing starting torque

Torque boost setting macro function

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

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

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

Ex[ LT

1) Increasing torque automatically according to the load

| Set F1/c issetto { (automatic torque boost + auto-tuning) |

When A/ is setto { (automatic torque boost + auto-tuning), the inverter keeps track of the load current in
any speed range and automatically adjusts the output voltage to ensure enough torque and stable operation.

Note 1: The same characteristic can be obtained by setting the V/F control mode selection parameter 7 & to
2 (automatic torque boost control) and the auto-tuning parameter F 4 7 to 2 (auto-tuning).
= See 5.12

Note 2: Setting AL/ to { automatically programs 7 £ to 2.

Note 3: The accuracy of auto-tuning can be increased by specifying the rated current of the driven motor,
using the motor rated current setting parameter = 4 5.
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2) When using vector control (increasing starting torque and high-precision
operations)

| Set AL/ to & (vector control + auto-tuning) |

Setting AL/ £ 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 # & to
3 (vector control) and the auto-tuning parameter ~ % {7 [ to &' (auto-tuning). = See 5.12
Note 2: Setting A1/ ' to & automatically programs 7 £ to 3.

3) Energy-saving operation

| Al issetto 3 (energy saving + auto-tuning) |

When A /2 is setto F (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 7 & to

Y (automatic energy saving) and the auto-tuning parameter £ 4 [J [ to & (auto-tuning).
Note 2: When A L2 is setto 3, P £ is automatically set to 4.

Example of parameter setting]

Key operated LED display Operation
Displays the operation frequency. (Perform during operation stopped.)
o (When standard monitor display selection F 7 { [ is setto

[Operation frequency])

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

Auc Press the A key to change the parameter to 5 1/

Pressing the ENTER key allows the reading of parameter setting.

03 Change the parameter setting to 3 (energy saving + auto-tuning),
e using the A key.

JoRuz Press the ENTER key to save the changed parameter. A L/ 2 and the
< TUE | barameter are displayed alternately.

3

60600

If vector control cannot be programmed....

First read the precautions about vector control in 5.11, 8.

1) If the desired torque cannot be obtained = see 6.17.1
2) If auto-tuning error “£ £ =" appears = see 6.17.1
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W A!/Z (Torque boost setting macro function) and F £ (V/F control mode
selection)
Automatic torque boost is the parameter for setting V/F control mode selection (F £ ) and auto-tuning
(F 4T ) together. That is why all parameters related to change automatically when A L{ & is changed.

Automatically programmed parameters
= P FHOD
& | Displays & after resetting - | Check the programmed value of P £ . -

, | Automatic torque boost + 2 | Automatic torque boost Executed
' | auto-tuning q (& after execution)

. Executed
Z | Vector control + auto-tuning 3 | Sensorless vector control (@ after execution)

. . . Executed
3 | Energy saving + auto-tuning Y 1 Energy saving (G after execution)

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 5 L/ ',

Set V/F control mode selection &+ = [J (V/F constant).

= see 5.11
Note 1: To further increase torque, increase the torque boost amount 1. .
How to set the torque boost amount 1. & = see 5.12
Note 2:  V/F control selection F £ = 1 (variable torque) is an effective setting for load such as fans and
pumps. = see 5.11
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5.3

Specifying an operation mode, using parameters

[ALUY]: Parameter setting macro function

¢ Function

Automatically programs all parameters (parameters described below) related to the functions by selecting
the inverter's operating method.
The major functions can be programmed simply.

Parameter setting]

Title Function Adjustment range Default setting
0: Disabled
1: Coast stop
AU Parameter setting macro function 2: 3-wire operation 0:
3: External input UP/DOWN setting
4: 4-20mA current input operation

The number on the left side refers to the number specified previously.

Example [ 1 T |

Automatically programmed functions and parameter set values

Note: When this parameter is invoked after it has been set, {7 is always displayed (on the right side).

Relational Default setting 1: Coast stop 2: 3-wire 3: External input 4:4-20mA
parameter value operation UP/DOWN current input
setting operation
Cnbd 1:25:(;?"0" 0: Terminal board | 0: Terminal board | 0: Terminal board | 0: Terminal board
5:UP/DOWN
Fhbd 0: Potentiometer | 0: Potentiometer | 0: Potentiometer from external 1: VIA
contact
F 10 (Always) | 1:ST 0: Disabled 1: ST 1: ST 1: ST
Fili(F) 2:F 2F 2:F 2:F 2:F
FiiZR) 3R 3 3R 3R 3R
F ! {3 (RES) 10: RES 10: RES 10: RES 10: RES 10: RES
Frid(s1) 6: SS1 6: SS1 6: SS1 41:UP 6: SS1
F 11582 7: 882 7: 882 7: 882 42: DOWN 7: 882
F ! {E(S3) 8: 883 1: 8T 49: HD 43: CLR 38: FCHG
Feot 0 (%) - - - 20 (%)

Note) See K-16 for input terminal functions.

Disabled (A L/ 5=0)

The parameter does nothing. Even if set to 7,
default.

/4 will not return the setting you made to its factory
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| Coast stop (Al H=1{)

Setting for coast stopping. In sink logic mode, closing the circuit between the S3 and CC terminals places
the inverter in standby mode and opening the circuit places it in coast stop mode, because ST (standby
signal) is assigned to the S3 terminal.
Refer to 3.1.1 (3) and 6.3.1 for details.

3-wire operation (A L/ 4=2)

Can be operated by a momentary push-button. HD (operation holding) is assigned to the terminal S3. A self-
holding of operations is made in the inverter by connecting the stop switch (b-contact) to the S3 terminal and
connecting the running switch (a-contact) to the F terminal or the R terminal.

% Three-wire operation (one-touch operation)
You can carry out operation by simply pressing the ON/OFF button.

m Note 1: To carry out three-wire operation, set & { {{ to !
i F (ST)and £ /13 to &I (terminal board).
R To assign HP (operation holding) to input terminal
S3, set parameter £ { {5 to 45 (operation
RES holding).
S1 Note 2: Even if each terminal is ON, any command entered
S2 @ through a terminal is ignored when power is turned
S3 (HD) on (to prevent the load from starting to move
cc @ unexpectedly). Enable to turn the input terminal on
PLC at power on.
PP @ Note 3: When HD is OFF, any attempt to turn on F or Ris
VIA ignored. When R is ON, you cannot start operation
VviB by turning on HD. Even when both R and HD are
cc ON, you cannot start operation by turning on F. To
start operation, turn off F and R temporarily, then

turn them back on.

Selecting HD (operation holding) with the input Note 4 : If select Jog run command during three-wire
terminal selection parameter operation, inverter stops.

Select HD (operation holding) using the input Note 5: Sending out a RUN signal during DC braking has
terminal selection parameter, and turn HD on to no effect in stopping DC braking.

get the inverter ready for operation or turn HD
off to stop operation.
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Output frequency
Forward run Operation
/ frequency
0 \ / command
\l/ / \ / Operation
Reverse run g:ﬁume;‘%
HD ON
OFF
F T————- ON
OFF
R —I -q---Frt----- ON
OFF
Powered ON
on
OFF
—
—

NOte 2 NOte 3

External input UP/DOWN setting (F &/ ¥=3)

Allows setting of frequency with the input from an external contact. Can be applied to changes of
frequencies from several locations.
UP (frequency up signal input from external contact) is assigned to the S1 terminal, and DOWN (frequency
down signal input from external contact) are assigned to the S2 and CLR (frequency up/down clear signal
input from external contact) are assigned to the S3 terminals respectively. Frequencies can be changed by
input to the S1 and S2 terminals.
Refer to 6.5.3 for details.

4-20 mA current input(F L H=4)

Used for setting frequencies with 4-20mA current input. Switching between remote control and manual
control (different frequency commands) can be made by turning on or off the S3 terminal, because FCHG
(forced change of frequency commands) is assigned to the S3 terminal with priority current input.

VIA

2D
S3 (FCHG)
O
PLC

Current signal PP @
VIA

Voltage signal \(/:lg
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5.4

Selection of operation mode

[ 15 4 ] Command mode selection

[FTT5 | Frequency setting mode selection 1

¢ Function
These parameters are used to specify which input device (operation panel or terminal board) takes priority
in entering an operation stop command or a frequency setting command (internal potentiometer, VIA, VIB,
operation panel, serial communication device, external contact up/down, VIA+VIB).

<Command mode selection>

Title Function Adjustment range Default setting

£ 104 | Command mode selection 0: Terminal board 1

1: Operation panel

Programmed value

EZ Termlqal boarg ON and OFF of an external signal Runs and stops operation.
operation
(. Operation panel .
[ Press the and keys on the operation panel to start and stop.

* There are two types of function: the function that conforms to commands selected by £ /7 &, and the function
that conforms only to commands from the terminal board. See the table of input terminal function selection in
Chapter 11.

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

<Frequency setting mode selection>

Title Function Adjustment range Default setting

0: Built-in potentiometer
1: VIA
2:VIB

F Il d |Frequency setting mode selection 1 | 3: Operation panel 0
4: Serial communication
5: UP/DOWN from external contact
6: VIA+VIB (Override)
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[Programmed value

X

LXN]

[X]

The internal potentiometer to the inverter is used for setting frequencies. Turning
the notches clockwise raises the frequency.

A frequency command is set by means of a signal from an external input device
(VIA terminal: 0-10Vdc or 4-20mAdc).

An external signal (VIB terminal: 0-10Vdc) is used to specify a frequency
command.

Press the@ key or the@ key on either the operation panel or the

expansion panel (optional) to set frequency.

Frequencies are set by commands from an external control unit.

Terminals are used to specify an up/down frequency command.

The sum of the values entered through the VIA and VIB terminals is used as a

frequency command value.

No matter what value the command mode selection £ /7 o and the frequency setting mode selection

F 10 d are set to the control input terminal functions described below are always in operative state.

e Reset terminal (default setting: RES, valid only for tripping)

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)

To make changes in the command mode selection £ /7 & and the frequency setting mode selection 1

F 10 d, first stop the inverter temporarily.

(Can be changed while in operation when ~ 735 is setto {J.)

Preset-speed operation
£ d: Setto I (Terminal board).
F 10 d: Valid in all setting values.
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5.5

Meter setting and adjustment

FISL

. Meter selection

[ FIT | Meter adjustment

e Function
The signal output from the FM terminal is an analog voltage signal.
For the meter, use either a full-scale 0-1mAdc ammeter or full-scale 0-7.5Vdc (or 10Vdc-1mA) voltmeter.
Switching to 0-20mAdc (4-20mAdc) output current can be made by turning the FM slide switch to the |
position. When switching to 4-20mAdc current input, make adjustments using = & 5 { (analog output
gradient) and F 5 5 & (analog output bias).
Connected meter selection parameters]
Title Function Adjustment range SuPpcis"t'Offlj,tF:Ut at Default setting
0: Output frequency Maximum frequency (F H)
1: Output current -
2: Set frequency Maximum frequency (F H)
3:DC voltage 1.5 times of rated voltage
4: Output voltage command value 1.5 times of rated voltage
5: Input power 1.85 times of rated power
6: Output power 1.85 times of rated power
7:Torque 2.5 times of rated torque
8: Torque current 2.5 times of rated torque
9: Motor cumulative load factor Rated load factor
Meter 10: Inverter culmulati\l/e load factorl Rated load factor
FRsL . 11: PBR (braking resistor) cumulative Rated load factor 0
selection
load factor
12: Frequency setting value (after PID) | Maximum frequency (F H)
13: VIA/Il Input value Maximum input value
14: VIB Input value Maximum input value
15: Fixed output 1 (Output current: 100%) -
16: Fixed output 2 (Output current: 50%) -
17: Fixed output 3 -
(Other than the output current: 100%)
18: Serial communication data -
19: For adjustments (F /7 set value is -
displayed.)
cn Meter
= adjustment |~ ) )
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H Resolution
All FM terminals have a maximum of 1/1000.

B Example of 4-20mA output adjustment (for details, see 6.20.2)

FES (=1, FE52=0 F65 =1, F552=20
(mA) (mA)
20 20
Output Output
currrent currrent
-a- 4
0 F592.]. -
[0} 100% [0} 100%
Internal calculated value Internal calculated value

Note 1) When using the FM terminal for current output, be sure that the external load resistance is less than 750Q.
Note 2) Note that, if F /75 L is setto 7 (torque), data will be updated at intervals of more than 40 ms.

B Adjustment scale with parameter F [ (Meter adjustment)
Connect meters as shown below.

<Frequency meter> <Ammeter>
Meter: Frequency meter
(default setting)

+

FM

VF-811

cc The reading of the

ammeter will
fluctuate during
scale adjustment.

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

* Optional frequency meter: QS-60T

* Make the maximum ammeter scale at least 150 percent
of the inverter's rated output current.
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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.

Key operated LED display Operation
Displays the operation frequency.
- 0.0 (When standard monitor display selection ~ 7 {{I is set to [i [Operation
frequency])
RUH The first basic parameter “H Lf H” (history function) is displayed.

o
£
£

@ @ F Press either the A or theV key to select “F [7".

Press the ENTER key to display the operation frequency

@ @ Press either the A key or the¥/ key to adjust the meter.

The meter reading will change at this time but be careful because there
will be no change in the inverter's digital LED (monitor) indication.

0.0 [Hint]
m It's easier to make the adjustment if you
push and hold for several seconds.
EoneFrn The adjustment is complete. £ /7 and the frequency are displayed

¥-u ' alternately.

The display returns to its original indications.
+ B0 0 (When standard monitor display selection ~ 7 {{J is set to [J [Operation

frequency])

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

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 # /151 to {5 for fixed output 1 (100% output current), 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 £ /15 to {& for fixed output 2 (output current at 50%), 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 ~ /75 . to { (output current).

o Adjustment of otheritems (F[75L =0, 2 to {4)
If parameter F /7151 issetto { 7: Fixed output 3 (Other than the output current: 100%), a signal that is
sentoutwhen F /15! issetto [, & to {4 (100%) will be output through the FM terminal.
100% standard value for each item is the following:

FnsL=g,¢2, 1 : Maximum frequency (F H)
Fhsl=3.4 : 1.5 times of rated voltage
FNSL=58 1 1.85 times of rated power
FnsL=1.8 : 2.5 times of rated torque
Fn5L=9, !0, { ! :Ratedload factor
FR&L=13, {4 :Maximum input value

E-13
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5.6  Standard default setting
[E 5F | Default setting

e  Function
Allows setting of all parameters to the standard default setting, etc. at one time.
Note that # /7, F 5L, F IS, FHI0~FHY 73, FEES and F 55 will not be reset to their
factory default settings.

Title Function Adjustment range Default setting

0: -

1: 50Hz default setting

: 60Hz default setting
Standard default setting

(Initialization)

: Trip record clear 0

: Cumulative operation time clear

: Initialization of type information

: Save user-defined parameters

: Call user-defined parameters

: Cumulative fan operation time
record clear

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

Example:

W N

EHFP Default setting

!
©oNO O A

* £ Y F cannot be set during the inverter operating. Always stop the inverter first and then program.

Programmed value
Default setting (= 57 = 3) |

Setting £ 4 F to 3 will return all parameters to the standard values that were programmed at the factory.

(Refer to 4.2.6)

¥ When 3 is programmed, < will be displayed for a short time after setting and will then be erased
and displayed the original indication 0.0. Trip history data will be cleared at this time.

| Trip clear (£ 5 F =) |

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

| Cumulative operation time clear (£ 47 = 5) |

Setting £ 4 7 to 5 resets the cumulative operation time to the initial value (zero).

Cumulative operation time clear (= 5 F = &)

Setting £ 4 ' to & clears the trips when an £ £ 4 F format error occurs. But if the £ £ 4 F displayed, call
us.
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| Save user setting parameters (= 57 = 7 |

Setting £ 4 F to 7 saves the current settings of all parameters. (Refer to 4.2.7)

Load user setting parameters (£ 57 = &) |

Setting £ 4 P to & loads parameter settings to (calls up) those saved by setting £ &7 to 7. (Refer to 4.2.7)
Y By setting £ 5 F to 7 or &, you can use parameters as your own default parameters.

| Cumulative fan operation time record clear (£ 57 = &) |

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

5.7 Forward/reverse run selection (Operation panel
operation)

[ F ~ |: Forward/reverse run selection (Operation panel operation)

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

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

B Parameter setting
Title Function Adjustment range Default setting

0: Forward run
1:Reverse run

Forward/reverse run selection 2:Forward run (F/R switching
Fr : . - 2
(Operation panel operation) possible)
3:Reverse run (F/R switching
possible)

* When F  is setto & or 3 and an operating status is displayed, pressing the@ key with the @ key
held down changes the direction of rotation from reverse to forward after displaying the message
“Fr - F. Pressing the@ key again with the @ key held down changes the direction of rotation from
forward to reverse after displaying the message “F -~ - ~.”

% Check the direction of rotation on the status monitor. For monitoring, see8.1
F - F:Forward run
F - ~: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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5.8

* 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 parameter F {5, however, you
can choose between stop and reverse run.

Using the parameter ~ {5, however, you can select between forward run and reverse run.

* This function is valid only when [ /7 o is setto { (operation panel).

Maximum frequency

: Maximum frequency

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

Output frequency
Hz )\ When [F H]=80Hz i This function determines the value;
80Hz in line with the ratings of the motor ;
i and load. i
60Hz » Maximum frequency cannot be
When 60Hz i adjusted during operation.To
i adjust, first stop the inverter.
Ny,
7
0 100%  Frequency setting signal (%)

1o

* If 5 H is increased, adjust the upper limit frequency {{ as necessary.

B Parameter setting
Title Function Adjustment range Default setting
FH Maximum frequency 30.0-500.0 (Hz) 80.0

5.9

Upper limit and lower limit frequencies

[ LT Upper limit frequency
L7 | Lower limit frequency

Function
Programs the lower limit frequency that determines the lower limit of the output frequency and the upper
limit frequency that determines the upper limit of that frequency.
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Upper limit Lower limit
Output frequency (Hz) frequency Output frequency (Hz) frequency

EA A Ed A
//
77 -,
|
gt
N, Z N
0 b 0 oo
Frequency setting signal Frequency setting signal
* Frequencies that go * The output frequency
higher than L/ will not cannot be set at less than
be output. Li.
B Parameter setting
Title Function Adjustment range Factory.default
setting
. 50.0 (WP type)
i _E
e Upper limit frequency 0.5- FH (Hz) 60.0 (WN, AN type)
Le Lower limit frequency 0.0- 4L (Hz) 0.0

5.10 Base frequency

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

il Function
Sets 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 )\
=
[0}
g
2
g
5
¢}
0 >
Output frequency (Hz)
Title Function Adjustment range Factory default setting
ul Base frequency 1 25.0-500.0 (Hz) 50.0 (WP type)

60.0 (WN, AN type)
230 (240V class)
460 (500V class)
575 (600V class)

50-330 (V) : 240V class

wiwu | Basefrequency voltaget 50-660 (V) : 500/600V class
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5.11 Selecting control mode

[FE |: VIF control mode selection

{ '« Function
With VF-S11, the V/F controls shown below can be selected.
O VI/F constant
O Variable torque
O Automatic torque boost control *1
O Vector control *1
O Energy saving *1
O Dynamic energy-saving (for fans and pumps)
O PM motor control
(*1) Parameter setting macro torque boost: A /{2 parameter can automatically set this parameter and auto-tuning
at a time.

B Parameter setting

Title Function Adjustment range Default setting

0: V/F constant

1: Variable torque

2: Automatic torque boost control

PE VI/F control mode selection 3 Vector cont_rol 2

4: Energy-saving

5: Dynamic energy-saving
(for fans and pumps)

6: PM motor control

Steps in setting are as follows
(In this example, the V/F control mode selection parameter F L is set to 3 (Vector control).

Setting V/F control mode selection to 3 (sensorless vector control)]
Key operated LED display Operation

Displays the operation frequency. (Perform during operation stopped.)
o0 (When standard monitor display selection = 7 ([ is setto [J
[Operation frequency])

AUH The first basic parameter “H Lf H” (history function) is displayed.
@ PE Press the A key to change the parameter to ' & (V/F control mode
selection).
@ 5 Press the ENTER key to display the parameter setting. (Standard
default setting: £ (automatic torque boost control)).
@ 3 Press theA key to change the parameter to 5 (vector control).
@ 3 o Press the ENTER key to save the changed parameter. 7 = and
=4
nE parameter set value “3” are displayed alternately.

E-18
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Warning:
When setting the V/F control mode selection parameter (F £ ) to any number between ' and £, be sure
to set at least the following parameters.
F 4 {5 (Motor rated current): See the motor's nameplate.
F 4 !5 (No-load current of motor): Refer to the motor test report.
F 4 {7 (Rated rotational speed of motor): See the motor's nameplate.
Set also other torque boost parameters (F 5  to 5 4 5 &), as required.

1) Constant torque characteristics
| Setting of V/F control mode selection P £ 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 ‘\

;
Lid

° < Output voltage (%)

N
Base frequency [ £ #” Output frequency (Hz)
* To increase the torque further, increase the setting value of the manual torque boost s & .
= For more details, see 5.12.
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 )\

il u 2
D

j=

o)

©

>

5

2

=

o
0

0

>
Output frequency (Hz)

Base frequency

E-19
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3) Increasing starting torque

| Setting of V/F control mode selection P £ 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
il

Output voltage(%.

Im:Automatically
adjusts the

torque

N
>
Base frequency Output frequency (Hz)

boost.

Note: This control system can oscillate and destabilize runs depending on the load. If that should
happen, set V/F control mode selection # £ to {J (V/F constant) and increase torque
manually.

% 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, be sure to set the parameters - 4 {5

to F 4 {7 properly.

Be sure to set F 4 {5 (rated current of motor) and ~ 4 { 7 (rated speed of motor) correctly, as specified on

the motor’s nameplate. For the setting of F 4 {5 (no-load current of motor), refer to the motor test report.

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/ to {. =For details, see 1in 5.2.

2) The motor constant can be automatically set (auto-tuning). Set the extended parameter F 4 [ to 2.
= For details, see selection 2in 6.17.

3) Each motor constant can be set individually. = For details, see selection 3in 6.17.

=

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

Using sensor-less vector control with a Toshiba standard motor 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.
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*

o

2

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, be sure to set the parameters - 4 {5
to F 4 {7 properly.

Be sure to set F 4 {5 (rated current of motor) and F 4 { 7 (rated speed of motor) correctly, as specified on
the motor’s nameplate. For the setting of F 4 {5 (no-load current of motor), refer to the motor test report.
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. = For details, see 1in 5.2.
2) The motor constant can be automatically set (auto-tuning).
Set the extended parameter F 4 [J[J to 2. = For details, see selection 2 in 6.17.

3) Each motor constant can be set individually. = For details, see selection 3 in 6.17.

Energy-saving
Setting of V/F control mode selection P £ 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, be sure to set the parameters F 4 {5 to
F 4 17 properly.
Be sure to set F 4 {5 (rated current of motor) and F 4 { 7 (rated speed of motor) correctly, as specified on
the motor’s nameplate. For the setting of F 4 {5 (no-load current of motor), refer to the motor test report.
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
Aldto3.
= For details, see 1in 5.2.
2) The motor constant can be automatically set (auto-tuning). Set the extended parameter F 45 to 2.
= For details, see selection 2in 6.17.
3) Each motor constant can be set individually. = For details, see selection 3in 6.17.

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

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

2

&

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, be sure to set the parameters F 4 {5 to

F 4 17 properly.

Be sure to set F 4 {5 (rated current of motor) and F 4 { 7 (rated speed of motor) correctly, as specified on
the motor’s nameplate. For the setting of F 4 {5 (no-load current of motor), refer to the motor test report.

For other types of motors, there are two ways to set a motor constant.

1) The motor constant can be set automatically (auto-tuning). Set the extended parameter F < {7} to .
=> For details, see selection 2in 6.17.

2) Each motor constant can be set individually = For details, see selection 3in 6.17.

Operating a permanent magnet motor

| Setting of V/F control mode selection P £ to & (PM motor control) |

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

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

Precautions on vector control

1) When exercising vector control, be sure to set the extended parameters F 4 {5 to 5 4 ! 7 properly. Be
sure to set 7 4 {5 (rated current of motor) and F 4 ! 7 (rated speed of motor) correctly, as specified on
the motor's nameplate. For the setting of = 4 /£ (no-load current of motor), refer to the motor test report.

2) The sensorless vector control exerts its characteristics effectively in frequency areas below the base

frequency (w L ). The same characteristics will not be obtained in areas above the base frequency.

Set the base frequency to anywhere from 40 to 120Hz during vector control (F £ =3).

Use a general purpose squirrel-cage motor with a capacity that is the same as the inverter's rated capacity or

s

one rank below.

The minimum applicable motor capacity is 0.1kW.

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.

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

CRS)

vector control.
However the effects of voltage drop cause motor-generated torque in the vicinity of rated frequency to be
somewhat lower.

8) Connecting a reactor or surge voltage suppression filter between the inverter and the motor may reduce
motor-generated torque. Setting auto-tuning may also cause a trip (£ £ = {) rendering sensorless vector
control unusable.

The following table shows the relationship between the V/F control mode
selection (F &) and the motor constant parameter.

Under normal conditions, be sure to set or adjust the parameters marked with ®.

When making detailed settings, adjust the parameters marked with O as well, if necessary.

Do not adjust the parameters marked with X, because they are invalid.

(For instructions about how to adjust the parameter F 4 [J {7 and later, see section 6.17.)
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B Relationship between V/F control mode selection (F ) and Motor constant

parameter
®@&O : Valid, X : Invalid
Parameter 7 & (V/F control mode selection)

0 1 2 3 4 5

Title Function VIF Variable Automatic Vector Energy- Dynamic

constant torque torque boost control saving energy-

control saving
auz Toqu_Je boost setting macro x " o o o
function

ul Base frequency 1 @® ® ® @® ® ®
v L u | Base frequency voltage 1 @® ® ® @® ® ®
ub Torque boost value 1 @® ® X X X X
F {70 | Base frequency 2 O X X X X X
F {7 ! | Base frequency voltage 2 (e} X X X X X
F {72 | Torque boost value 2 o x X X X X
F Y00 | Auto-tuning X X o o o o
F Y0 ! | Slip frequency gain X X X [¢) X X
F4l2 | Automatic torque boost value X X ® ® @® @®
F 4 !5 | Motor rated current O o @® ® ® ®
F 4 {5 | Motor no-load current X X (@) o o o
F4 {7 | Motor rated speed ) @) ® ® ® ®
£y (8 Sg:%giggtntrol response x 52 o o o o
Fqig ?g:f:iigg?trol stability x % o o o o)
F 4810 | Exciting current coefficient X X (¢] X X
Fugs [Sapeenene | o | o | o | o | o | o
Fuse [Sapmei@id |0 [0 |0 | o | o | o
F 454 | Motor adjustment coefficient ) @) @) O O (@)
Fugs [, | © | © | © | o | o[
F 435 | agusiment coaficent o o o o o o

@© : Be sure to set and adjust the parameters.
O : Adjust the parameters if necessary.
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5.12 Manual torque boost - increasing torque boost at low
speeds

[ /& | Torque boost 1

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

parameter.
Base frequency voltage
[}
g
sg
3s
5
[¢)
¢
N
>
Base frequency Output frequency (Hz)
Parameters
Title Function Adjustment range Default setting
According to model
Torque boost 1 0.0 - 30.0 (%
ub q (%) (See Chapter 11, K-15)

* Valid when P £ is set to 7 (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.

5.13 Setting the electronic thermal

[EH -] : Motor electronic-thermal protection level 1

', Ji| : Electronic thermal protection characteristic selection
: Motor electronic-thermal protection level 2

: Motor 150%-overload time limit

e Function
This parameter allows selection of the appropriate electronic thermal protection characteristics according

to the particular rating and characteristics of the motor.
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B Parameter setting

Title Function Adjustment range Default setting
Motor electronic thermal
L - —_ 0y
EH protection level 1 10-100 (%)/ (A) 100
Setting Overload | Overload
value protection stall
0 O x
1 Standard [¢] [¢)
o Electronic-thermal protection 2 motor x x o
e characteristic selection 3 x [¢)
4 [©] x
5 VF motor o) o)
5 (special < <
7 motor) " 6
(o Motor electronic-thermal o
Fi3 protection level 2 10-100 (%)/ (A) 100
0.2 .
F501 Il}/lrgitlor 150%-overload time 10— 2400 (s) 300

* O :valid, x : invalid

Setting the electronic thermal protection characteristics selection | /! /7 |and
motor electronic thermal protection level 1[ £ H -] 2[F {73

The electronic thermal protection characteristics selection {I 1 /7 is used to enable or disable the motor
overload trip function ({J . ') and the overload stall function.

While the inverter overload trip (£ L. {) will be in constant detect operation, the motor overload trip (L ')
can be selected using the parameter ! /7.

N
—

1 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. This function operates a
motor at frequencies that allow the load current to keep its balance so that the
inverter can continue operation without being tripped.

Note: Do not use the overload stall function with loads having constant torque characteristics (such as

conveyor belts in which load current is fixed with no relation to speed).

[Using standard motors (other than motors intended for use with inverters)]
When a motor is used in the lower frequency range than the rated frequency, that will decrease the cooling
effects for the motor. This speeds up the start of overload detection operations when a standard motor is
used in order to prevent overheating.
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B Setting of electronic thermal protection characteristics selection [ /7

Setting value | Overload protection Overload stall
o ] x
! (¢] o
c x x
3 X O

O :valid, x : invalid

B Setting of motor electronic thermal protection level 1 (Sameas[F [ 73)

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.

Output current reduction factor

[%)/[A]
£ Hr|x1.0
£ H ~]%0.55
0 A
30Hz ’Output frequency (Hz)
Note: The motor overload protection start level is fixed at 30Hz.

Example of setting: When the VFS11-2007PM is running with a 0.4kW motor having 2A rated current]

Key operated LED display Operation
Displays the operation frequency. (Perform during operation
o stopped.)
B (When standard monitor display selection & 7 [ is setto [J
[Operation frequency])
AUH The first basic parameter “A L H” (history function) is displayed.
@ @ CHr Press either the A key or the V' key to change the parameter to
Cor
EHr.
nn Press the ENTER key to display the parameter setting. (Standard
oy default setting: 100%)
Press the A key to change the parameterto 52 %
@ @ He (=motor rated current/inverter output rated current x
100=2.0//4.8x100).
Ya o LH Press the ENTER key to save the changed parameter. £ Hr~ 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 ).

E-26



TOSHIBA E6581158

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

B Setting of electronic thermal protection characteristics selection [ /7
Setting value | Overload protection Overload stall
H o x
[ o o
i x x
7 x O

O :valid, x : invalid
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.

B Setting of motor electronic thermal protection level 1£ 5| (Same as [F_{ 7 J))
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]

7
[EA k08

0

6Hz

Setting the motor overload starting level

2) Motor 150%-overload time limit
Parameter F 5 {7 7 is used to set the time elapsed before the motor trips under a load of 150% (overload trip
4 L 2) within a range of 10 to 2400 seconds.

Output frequency (Hz)

3) Inverter over load characteristics
Set to protect the inverter unit. Cannot be changed or turned off by parameter setting.
To prevent the inverter overload trip function (/L. ) from being activated too easily, lower the stall
prevention level (F 5 5 {) or increase the acceleration time (A £ L) or deceleration time (o £ ).
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Inverter overload
Time [sec]

* _To protect the inverter, overload
(100% = inverter rated output Cu"eng trip or overcurrent trip activate in
a short period of time when
output current reaches 150% or
60 higher.

0.5 ¢ >
o 110% 150% 200% Output current [%] 2

Inverter overload protection characteristics

5.14 Preset-speed operation (speeds in 15 steps)

-[5r 7] Preset-speed operation frequencies 1-7
F 28 7]-[F 25 4] Preset-speed operation frequencies 8-15

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

101
L.

When fire-speed control is assigned to the terminal board, the function of setting fire-speed operation frequencies
is assigned to F & 5 4. See 6.11.2, "Fire-speed control.

[Setting method)]
1) Run/stop

The starting and stopping control is done from the terminal board.
Title Function Adjustment range Setting value

0: Terminal board
1: Operation panel

3

£ 104 | Command mode selection 0

Note: If speed commands (analog signal or digital input) are switched in line with preset-speed operations, select
the terminal board using the frequency setting mode selection ~ /1 4. = See 3)or54

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

Setting from speed 1 to speed 7
Title Funtion Adjustment range Setting value

Sri-5-7 Preset-speed operation frequencies

Li- Ul(Hz) 0.0
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Setting from speed 8 to speed 15

Title Function Adjustment range

Setting value

Preset-speed operation frequencies

Faa1- Fagq |

]
LL

- Ul (Hz)

0.0

Examples of preset-speed contact input signals: Slide switch SW1 set to sink logic
O: ON -: OFF

Speed commands other than preset-speed commands are valid when all are OFF)

X Preset-speed
Terminal
- 1 2 3 4 5 6 7 8 9 [10 | 11 [12 ] 13 [ 14 | 15
| S1-CC | O - [¢] - o - [¢] - o - o - [¢] - [¢]
S2-CC - o | O - - o | O - - o | O - - o | O
- sscc | - | -|-]lo]lo]lo]lo|-|-]-]-]lo|lo|lo]|o
- RESCC| - | - | -|-]1-]T-]1-]J]o]J]o]J]OoO]O]|]O]|]O]O]|O
Y% Terminal functions are as follows.
Terminal S1............. Input terminal function selection 4 (S1)
F 1 I{4=5 (Preset-speed command 1: SS1)
Terminal S2............. Input terminal function selection 5 (S2)
F 1 15=7 (Preset-speed command 2: SS2)
Terminal S3............. Input terminal function selection 6 (S3)
F ! {F=8 (Preset-speed command 3: SS3)
Terminal RES......... Input terminal function selection 3 (RES)

F 1 1 3=5 (Preset-speed command 4: SS4)

Y% SS4 is not allocated to standard default setting. Use the input terminal function selection to allocate SS4

an idle terminal. In the above example the RES terminal is used for SS4.

F (Forward run) - —
R (Reverse run) -_—
CcC 3

[Example of a connection diagram]

(SW1 set to sink logic) S1 - —
82 - —
s3 - ——
RES - —

Forward
Reverse
Common
Preset-speed 1 (SS1)
Preset-speed 2 (SS2)
Preset-speed 3 (SS3)

Preset-speed 4 (SS4)
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3)  Using other speed commands with preset-speed command
Commang_ g%’de selection 0: Terminal board 1: Operation panel
1: VIA 1: VIA
" 0: Built-in 2:VIB . " 4:Comm | 0:Built-in | 2: VIB ) . .
Frequency sefting potentio | 5 UP/DOWN | 3 Operation | i | potentio | 5- upipown | 3 Operation | 4:Commu
mode selection F /7] panel panel nication
meter or on meter or
6: VIA + VIB 6: VIA + VIB
Potentiome Operation  |Communic
" ter Terminal panel ation
Entered Preset-speed command valid Note) command | command valid command | command
Preset-speed valid valid valid
command Potentiomet Operation  |Communi
Not er Terminal panel cation (The inverter doesn't accept Preset-speed command.)
entered | command | command valid command  |command
valid valid valid | |
Note) The preset-speed command is always given priority when other speed commands are input at the
same time.

Below is an example of 7-step speed operation with standard default setting.

Output frequency
[Hz]

A

Time

ON

e — | oFF

ON

si-cC —— OFF

ON
L oFF

ON
sscC — | L oFf

S2-CC

Example of 7-step speed operation
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6. Extend rs

Extended parameters are provided for sophisticated operation, fine adjustment and other special purposes. Modify
parameter settings as required. See Section 11, Table of extended parameters.

6.1 Input/output parameters

6.1.1 Low-speed signal

[F_{I7IT] Low-speed signal output frequency

¢ Function

When the output frequency exceeds the setting of £ [} 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 F { [ is set to 0.0Hz, because an ON

signal is put out if the output frequency exceeds 0.0Hz.

* Relay output (250Vac-1A (cos¢=1), 30Vdc-0.5A, 250Vac-0.5A (cos¢=0.4)
at RY-RC, FLA-FLC-FLB terminals (Default setting: RY-RC).

* If the inverter is so set, the signal will be put out through the open collector OUT and NO output
terminals (24 Vdc-Max. 50 mA).

Parameter setting]
Title Function Adjustment range Default setting

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

Output frequency [Hz] )

7

Set frequency

0 >
. 2
Low-speed signal output Time [s]

P24-OUT terminals

ON
OFF

[RY-RC terminals (Default setting)

FLA-FLC-FLB terminals

Inverted

) - ON
Eow—speed signal output] OFF
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An example of the connection of the open collector OUT terminal An example of the connection of the relay output terminals

+24V

RY<s—
RC

e Output terminal setting
Output of the low-speed signal (ON signal) between the RY and RC terminals is the factory default
setting of the output terminal selection parameter. This setting must be changed to invert the polarity of
the signal.

Parameter setting]
Title Function Adjustment range Default setting

4 (ON signal)

F {30 | Output terminal selection 1A (RY-RC) 0-255

. or
(See Section 11, K-18) 5 (OFF signal)
3 Set £ {3 ! to output to OUT-NO terminals.

6.1.2 Output of designated frequency reach signal
[F {5 7] Speed reach detection band

* Function
When the output frequency becomes equal to the setting by designated frequency +F {72, an ON or
OFF signal is generated.

B Parameter setting of designated frequency and detection band
Title Function Adjustment range Default setting

Fil Speed reach detection band 0.0~ FH (Hz) 25

B Parameter setting of output terminal selection
Title Function Adjustment range Default setting

Output terminal 0-255 6: RCH (designated frequency - ON signal), or

Fi3d (sg'jit_'ﬁf(‘)f“ (See Section 11, K-18) | 7: RCHN (designated frequency - OFF signal)

Note: Select the F { 3 [ parameter to specify RY-RC terminal output, or the £ { 3 2 parameter to specify
FLA-FLC-FLB terminal output.
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Output frequency [Hz]

Designated frequency |+ [F {21 |

Designated frequency
Designated frequency | -
Set frequency speed reach signal 0 } Time [s]
P24-OUT (Default setting)
RY-RC
FLA/FLC/FLB
ON
E— b—OFF
— ON
OFF

Set frquency spped reach signal:
Inverted

6.1.3  Output of set frequency speed reach signal

[F I 1] Speed reach setting frequency

[F {7 2] Speed reach detection band

e Function
When the output frequency becomes equal to the frequency setby F {7 {+F {JZ, an ON or OFF

signal is generated.

B Parameter setting of frequency and detection band

Title Function Adjustment range Default setting
F 10 ! | Speed reach setting frequency 0.0~ FH (Hz) 0.0
F 1012 | Speed reach detection band 0.0~ FH (Hz) 25

B Parameter setting of output terminal selection
Title Function Adjustment range Default setting
. 8: RCHF (designated frequency - ON
Output terminal 0-255 . .

[ = ‘ -

F 131 | Selection 2A (OUT-NO) | (See Section 11, K-18) signal), or 9: RCHFN (designated
frequency - OFF signal)

Note: Select the F { 3 [J parameter to specify RY-RC terminal output, or set the F { 3 & parameter function
No. to 8 or 9 to specify FLA-FLC-FLB terminal output.
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If the detection band value + the set frequency is less than the designated frequency

Set frquency speed reach signal

Output frequency [Hz]

P24-OUT terminals

[RV-RO terminals

FLA-FLC-FLB terminals

[Set frequency speed reach signal:

Inverted

6.2 Input signal selection

0 } Time [s]
ON
OFF
] ON
L | OFF

6.2.1  Priority selection (both F-CC, R-CC are ON)

[F {55 Priority selection (both F-CC, R-CC are ON)

¢ 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.

B Parameter setting

Title

Function

Adjustment range

Default setting

coor
Flibs are ON)

Priority selection (both F-CC, R-CC 0: Reverse

1: Slowdown stop

1
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[F {015 = ! (Stop)]: If an F command and an R command are entered simultaneously,
the motor will slow down to a stop.
Output frequency [Hz] A

Set frequency

Forward run|

0 Timel[s]

Reverse run|

. ON
Run forward signal OFF

Run backward signal 8’:’;

[F {15 = [ (Reverse)]: If an F command and an R command are entered simultaneously,
the motor will run in the reverse direction.
Output frequency [Hz] A
Set frequenc
aeney
0 Time [s]
Set frequency
Run forward signal ON
OFF
Run backward signal ON
OFF
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6.2.2 Changing the functions of VIA and VIB terminals
[F 7L 5] VIAVIB terminal function selection
e Function
This parameter allows you to choose between signal input and contact signal input for the VIA and VIB
terminals.

B Parameter setting

Title

Function

Adjustment range

Default setting

Analog/contact input
function selection
(VIA/VIB terminal)

4:

: VIA-
VIB -
: VIA-
VIB -
: VIA-
VIB -
: VIA-
VIB -
VIA -
VIB -

analog input

anolog input

anolog input

contact input (Sink)
analog input

contact input (Source)
contact input (Sink)
contact input (Sink)
contact input (Source)
contact input (Source)

*  When using the VIA and VIB terminals as contact input terminals in sink logic connection, be sure to
insert a resistor between the P24 terminal and the VIA/VIB terminals. (Recommended resistance: 4.7kQ-

1/2W)

Note: When using the VIA terminal as a contact input terminal, be sure to turn the VIA slide switch to the V
position.

“ The figure on the right shows an example of the connection of input terminals VIA and VIB when they are
used as contact input terminals. This example illustrates the connection when the inverter is used in sink
logic mode.

“ The figure on the right shows an example of the
connection of input terminals VIA and VIB when they
are used as contact input terminals. This example 4.7kQ
illustrates the connection when the inverter is used in
sink (Negative) logic mode.

P24 VIA

D \
VIA(VIB) !
cc
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6.3 Terminal function selection

6.3.1  Keeping an input terminal function always active (ON)

[F_{TE ] Always-active function selection 1
[F_{ [T Always-active function selection 2

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

B Parameter setting

Title Function Adjustment range Default setting
F {15 | Always-active function selection 1 0-65 (See K-16) 0 (No function)
F {10 | Always-active function selection 2 0-65 (See K-16) 1 (Standby)

* Coast stop

The standard default setting is for deceleration stop. Motor Coast stop

To make a coast stop, assign a "1(ST)" terminal speed f %
function to an idle terminal using the programmable . S —
terminal function. H ON
Changeto £ { {0=0. Fee "_'—_l_ OFF
For coast stop, open the ST-CC when stopping the ON
motor in the state described at left. The monitor on the sTcc T L___OFF

inverter at this time will display & F F.

6.3.

N

Modifying input terminal functions

=

! |: Input terminal selection 1 (F)

Input terminal selection 2 (R)

= [
Y

Input terminal selection 3 (RES)

F ! {4 Input terminal selection 4 (S1)
F ! {5 ] Input terminal selection 5 (S2)
[F T {E]: Input terminal selection 6 (S3)
[F {17} Input terminal selection 7 (VIB)
F ! {5 Input terminal selection 8 (VIA)
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Function

Use the above parameters to send signals from an external programmable controller to various control
input terminals to operate and/or set the inverter.

The desired contact input terminal functions can be selected from 66 types (0 to 65). This gives system
design flexibility. (Note, however, for = { { 7 and ~ { { &, a function can be selected from among 13

functions (5 to 17).)

Note that the setting 52 (forced operation) can be enabled only when the inverter is so configured at
the factory. For more information, contact your local Toshiba dealer.

The functions of the VIB and VIA terminals can be selected between analog input and contact input by
changing parameter settings F {7 5.

To use the VIA and VIB terminals as contact input terminals, you need to set £ {5 to the number (1
to 4) that suits your needs, since analog input (voltage signal input) is assigned to the terminals by
default.

B Setting of contact input terminal function

Terminal Title Function Adjustment range Default setting
symbol
= F {08 | Always-active function selection 1 0
- F {1l | Always-active function selection 2 1(ST)
F F 1! | Inputterminal selection 1 (F) 2 (F)
R F ¢ {2 | Inputterminal selection 2 (R) 0-65 3(R)
RES F 13 | Input terminal selection 3 (RES) (See K-16-18) 10 (RES)
S1 F !4 | Input terminal selection 4 (S1) 6 (SS1)
S2 F !5 | Input terminal selection 5 (S2) 7 (SS2)
S3 F !5 | Input terminal selection 6 (S3) 8 (SS3)
VIB F {17 | Input terminal selection 7 (VIB) 9 (SS4)
VIA F {18 | Input terminal selection 8 (VIA) 5-17 (Note 2) 5 (AD2)
Note 1. The function that has been selected using F {5 and F ! [} (always-active function selection

Note 2.

Note 3.

Note 4.

parameter) are always activated.
When using the VIA and VIB terminals as contact input terminals in sink logic connection, be sure to
insert a resistor between the P24 terminal and the VIA/VIB terminals. (Recommended resistance:
4.7kQ-1/2W)
Be sure to turn the VIA slide switch to the V position.
F ¢ {7 (VIB): Enabled only when F {J5={to 4
Disabled and the set value cannot be read out, if # {7 5 is setat .
/& (VIA): Enabled only when ~ {J5=3 or 4
Disabled and the set value cannot be read out, if F {7 5 issetat {J to 2.

£
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Hl Connection method
1) A-contact input

Sink setting

Input terminal :
i * This function is activated when the input
i terminal and CC (common) are short-
i circuited. Use this function to specify
i forwardreverse run or a preset-speed
i operation.
cc

2) Connection with transistor output

Programmable controller
Input i * Operation can be controlled by connecting the
toinal input and CC (common) terminals to the }
output  (no-contacts  switch) of the
programmable controller. Use this function to
specify forward/reverse run or a preset-speed
H operation. Use a transistor that operates at :
cc i 24vde/smA. H

* Interface between programmable controller and inverter

Note 1:  When using a programmable controller with open collector outputs for control, connect it to the
PCL terminal, as shown in the figure below, to prevent the inverter from malfunctioning
because of a current that flows in.

Also, be sure to turn the SW1 slide switch to the PLC position.

Programmable controller Inverter

+24V Slide switch SW1

+24V F-S3
Power |

suppl
cC
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3) Sink logic/source logic input

Sink logic/source logic (input/output terminal logic) switching is possible.
For more details, see 2.3.2.

6.3.3  Modifying output terminal functions
130}

: Output terminal selection 2A (OUT-NO)

Output terminal selection 1A (RY-RC)

: Output terminal selection 3 (FLA, FLB, FLC)

* o Function

Use the above parameters to send various signals from the inverter to external equipment.
By setting parameters for the RY-RC, OUT-NO and FL (FLA, FLB and FLC) terminals on the terminal
board, you can use 58 functions and functions obtained by combining them.

To assign only one function to output terminals, assign the functionto £ {3 and F {3 {

while
leaving £ {3 7to F {35 as they are set by default.

B Examples of application

FLA

Function of FLA, B, C:
Can be set using parameter £ {32

FunctionofRY-RC: & X7
Can be set using parameter £ {33, {37,135

"RC
L OUT
Function of OUT-NO:
Can be set using parameter £ {3 {, {35,385
NO
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B Assigning one function to an output terminal
Jerminal Title Function Adjustment range Default setting
symbol

RY-RC £ i3m0 Output terminal selection 1A 4 (Lo_w—sp-eed
detection signal)

OUT - NO Fia Output terminal selection 2A 0-25_5 6 (Designated
(See section 11.) frequency reach)

FL Output terminal selection 3
Fi3e 10(Failure FL,
aso | FIE ( )

%  When assigning one function to each output terminal, set parameters £ {3 to F {32 only
Do not change but leave parameters 7 {3 7 to £ {35 as they were set by default.
(Standard default setting: F {3 7=255, F {3 £=255, F {35=0)

6.3.4 Assigning two functions to an output terminal

[F 73T: Output terminal selection 1A (RY-RC)

[F_ 13 ]: Output terminal selection 2A (OUT-NO)

[F_{37]: Output terminal selection 1B (RY-RC)

[F 73 Output terminal selection 2B (OUT-NO)

[F 13T Output terminal logic selection (RY-RC, OUT-NO)

{ '« Function
2 different functions can be assigned to the terminal board output terminals RY-RC and OUT-NO.

Signals of 2 functions of the logical product (AND) or logical sum (OR) selected form 58 functions can
be output to 1 output terminal. ]

Note. F {3 F (OUT-NO): Enabled only when F 5 5 9=1.
Disabled and the set value cannot be read out, if F 55 5 is setat {.
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(1) A signal is sent out when the two functions assigned are activated simultaneously.

Terminal Function
: Title s Adjustment range Default setting
symbol
Output terminal selection 1A 4 (Low-speed
RY-RC | F 130 P e
detection signal)
Output terminal selection 2A - 6 (Designated
OUT-NO 131 utpu i i o] 25_5 (Desig
(See section 11.) frequency reach)
RY-RC Fi37 Output terminal selection 1B
- N 255 (Always ON)
OUT-NO F {38 Output terminal selection 2B

%  Two different functions can be assigned to terminals RY-RC and terminals OUT-NO.
% Ifparameter F {35 is setto I (default), a signal will be sent out when the two functions assigned are

activated simultaneously.

Terminals RY-RC: Send out a signal when the functions assigned with # {3/} and F {3 7 are activated

simultaneously.
Terminals OUT-NO: Send out a signal when the functions assigned with = {3 { and = {3 & are activated
simultaneously.

%  Timing chart
F 130
(F137)

Fi3t
(F138)

RY-RC output
(OUT-NO)

I

ON
OFF

%  Only one function can be assigned to terminals FLA-FLB-FLC at a time.

J —
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(2) A signal is sent out when either of the two functions assigned is activated.

Terminal Title Function Adjustment range Default setting
symbol
RY-RC £ i3m0 Output terminal selection 1A 4 (Lo_w—sp-eed
detection signal)
OUT-NO Fi3t Output terminal selection 2A 0~2§5 6 (Designated
(See section 11.) frequency reach)
RY - RC Fi37 Output terminal selection 1B 255 (Always ON)
OUT - NO F 38 Output terminal selection 2B 255 (Always ON)
cFi3fandF (37
Fi{3tandF (38
30 or F I3
= ‘
C’)?J'I:-Rl\(l:é Fi3g Output terminal logic selection : :Z :, 5' Z:j :f_ :';E',’ 0
Fi3torF i35
Fd30or F 3T
Fi3toF 38

%  Two different functions can be assigned to terminals RY-RC and terminals OUT-NO.

% Ifparameter F {35 is setto 3, a signal will be sent out when either of the two functions assigned is
activated.
Terminals RY-RC: Send out a signal when either of the functions setwith £ { 3 and F {3 7 is activated.
Terminals OUT-NO: Send out a signal when either of the functions setwith £ {3 {and 5 {35 is
activated.

Y%  Timing chart

RY-RC output
(OUT-NO)

ON
OFF
ON
OFF
ON
OFF

[

%  Only one function can be assigned to terminals FLA-FLB-FLC at a time.

F-13
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(3) The logical product (AND) or logical sum (OR) of the two functions assigned is put

out as a signal.
Setting of output terminal function

Terminal Title Function Adjustment range Default setting
symbol
) " 4 (Low-speed
g coan
RY-RC F {30 | Output terminal selection 1A detection signal)
. (T ' . 6 (Designated
OUT-NO L Output terminal selection 2A - frequency reach)
T - - - -
FL(AB,C)| F {37 | Outputterminal selection 3 (See Section 11) 125(5Fi|:|4re FL)
] . . . ways
RY-RC F {37 | Output terminal selection 1B active)
OUT-NO Fi38 Output terminal selection 2B Zssaéﬁx)ays
O:Fi{3landF {37
FijtandF {38
1:F {30 or F U7
RY-RC/ . ) ) ) Fi3landF {35
OUT-NO Fi39 Output terminal logic selection STE T and E T 0
Fi3tor Fi3g
3:F {30 or F i3l
Fi3torFi3g
Two different functions can be assigned to the output terminals (RY-RC and OUT-NO), and two logics with

different functions can be selected using = {3 5.
The logical product (AND) or logical sum (OR) of the two functions assigned is put out as a signal, depending
on the setting of parameter £ {3 5.
If £ {35 = [, the logical sum (AND) of F {3 and F {3 7 will be output to RY-RC.
The logical product (OR) of 5 {3 {and F {3 & will be output to OUT-NO.
If £ {35 = !, the logical product (OR) of £ {3 and F {3 7 will be output to RY-RC.
The logical sum (AND) of 7 {3 { and F {3 & will be output to OUT-NO.
If £ {35 =2, the logical sum (AND) of £ {3 and F {3 7 will be output to RY-RC.
The logical product (OR) of 5 {3 { and £ {3 & will be output to OUT-NO.
If £ {35 = 3, the logical product (OR) of £ {3 and F {3 7 will be output to RY-RC.
The logical product (OR) of 5 {3 { and £ {3 & will be output to OUT-NO.

To assign only one function to output terminals, assign the functionto = {3 and £ {3 { while leaving
F 3 7toF {35 asthey are set by default.

Note: £ {35 (OUT-NO): Enable only when F 5 & 5=
Disabled and the set value cannot be read out, if F 5 5 5 is setto 1.

(4) Holding the output of signals in ON status

*

If the conditions for activating the functions assigned to output terminals RY-RC and OUT-NO agree with
and as a result the output of signals is put in ON status, the output of signals is held ON, even if the
conditions change. (Output terminal holding function)

Assign input terminal function 62 or 63 to a contact input terminal available.

F-14
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B Input terminal function
Function No. Code Function Action
ON: Once turned on, RY-RC are held on.

Holding of RY-RC terminal

62 HRDRY OFF: The status of RY-RC changes in real
output : X -
time according to conditions.
" ) ON: Once turned on, OUT-NO are held on.
63 Hpout | Holding of OUT-NO terminal | Grp. e gatus of OUT-NO changes in real

output time according to conditions.

%  Once output terminal RY-RC or OUT-NO is turned on when the contact input terminal to which one of the
above functions (function 62 or 63) is assigned is ON, output terminal RY-RC or OUT-NO is held ON.

6.3.5 Comparing the frequency command values
: Frequency command agreement detection range

[F 775 | Frequency setting mode selection 1

[F 25 7] Frequency setting mode selection 2

¢ Function
If the frequency command value specified using F /7  (or F £} 7) almost agrees with the
frequency command value from the VA terminal with an accuracy of + the setting of # {& 7, an ON
or OFF signal will be sent out.

B Frequency command value and agreement detection range parameter setting

Title Function Adjustment range Default setting
Fi5T Il_:argggency command agreement detection 0.0~ FH (Ho) 25
FRod | Frequency setting mode selection 1 ?SG S on 1. KA 0

ee Section 11, K-1,
F 207 | Frequency setting mode selection 2 5 1

Note: To put out signals to RY-RC, OUT or FLA-FLB-FLC, set F {35, F {3 {,or F {32 respectively to

52 or 53.
Frequency command value
VIA
+ | FIiET T
1 Frod] or
FiET
Frequency command matching signal
Between RY and RC terminals
[Between P24 and OUT lerminals} J ON
FLA-FLC-FLB 8;F
Frequency command
[ma!chmg signal: Inverted OFF

Note: This function can be used, for example, to send out a signal indicating whether the amount of
processing and the amount of feedback agree with each other when the PID function is in use.
For an explanation of the PID function, see 6.16.
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6.4

Basic parameters 2

6.4.1

Switching motor characteristics via terminal input

[F 7] Base frequency 2
[F {7 1] Base frequency voltage 2
[F {72 Torque boost 2
[F_{ 73] Motor electronic-thermal protection level 2

(]
[

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 7 £ (V/F control mode selection) parameter is enabled only for motor1.
If motor 2 is selected, V/F control will be given constant torque characteristics.

B Parameter setting

Title Function Adjustment range Default setting
P " 50.0 (WP type)
F 170 | Base frequency 2 25.0-500.0 (Hz) 60.0 (WN, AN type)
230 (240V class)
50-330 (V) : 240V class
F {7 ! | Base frequency voltage 2 . 460 (500V class)
50-660 (V) : 500 / 600V class 575 (600V class)
Depending on model
[ R o
[ = Torque boost 2 0.0-30.0 (%) (See Section 11, K-15)
7 Motor electronic-thermal . o
Fii3 protection level 2 10-100 (%) / (A) 100
- 0y
F {R5 | Stall prevention level 2 10-199 (%) / (A), 150

200 : Disabled
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B Setting of switching terminals
The terminal for switching to motor 2 needs to be set, since this function is not assigned under the default
setting. Assign this function to an idle terminal.
The parameters to be switched depend on the particular identification number of the input terminal selection

function.
Input terminal function number
5 39 40 58 61 Parameters used and applicable parameters
AD2 VF2 MOT2 AD3 0Cs2
OFF OFF OFF OFF OFF Default setting:
L,UL,ULU,Ub LHI )RLL)&E[)
FSuE’ FEO ¢
ON OFF OFF OFF OFF |ALL =F500,4E0—-F50 0. F507—
FL503
- OFF OFF ON OFF |ARLL —F51i0 . JEL—F511 . F50¢2
—-F5 i
OFF OFF OFF OFF ON FED!—F IB5
OFF ON OFF OFF OFF ‘:E‘:‘: _TE wl = F U0 ulu—
,
(1.
Ub—)F (g EHr—F 173
- - ON OFF - PE=0 . wl—=F 170 . ulu—
Fill . ub—=F 12, EHr —
Fi73 . FEOU!—=F {B5 RLL —
F5O0 . JEL—F501 . F502—
FLid
Note. The parameters { , i o, £, F {70 and F { 7 { cannot be switched during operation. You need

to stop operation when switching them.

6.5 Frequency priority selection

6.5.1  Using a frequency command according to the particular
situation

[F 75 4 Frequency setting mode selection 1

[F 2L 0 Frequency priority selection
[F {7 7] Speed setting mode selection 2

¢ Function
These parameters are used to switch between two types of frequency command signals.
e Setting by parameters
« Switching by frequency
« Switching via terminal board input

F-17
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Parameter setting
Title Function Adjustment range Default setting

0: Built-in potentiometer

1:VIA

2:VIB

3: Operation panel

4: Serial communication

5: UP/DOWN from external
contact

6:VIA + VIB (Override)

0: F 10 o (Switchable to F 2/ 7
by the input terminal)

FZ200 | Frequency priority selection 1:FN04 (F2 07 for output 0
frequencies equal to or lower
than 1.0 Hz)

0: Built-in potentiometer

1:VIA

2:VIB

3: Operation panel

4: Serial communication

5: UP/DOWN from external
contact

6:VIA + VIB (Override)

i
]
£
o

Frequency setting mode selection 1

FZ207 | Frequency setting mode selection 2

1) External switching (Input terminal function 38 : FCHG enabled)

»

| Frequency priority selection parameter F 2 = [ |

Switching between the command specified with /7! 4 and £ 2 {1 7 can be made by entering a command
from a terminal board.

To do so, however, the frequency command forced switching function (input terminal function selection: 38)
needs to be set beforehand to an input terminal board.

If an OFF command is entered to the input terminal board: The command specified with = /7 [ = will be
selected.

If an ON command is entered to the input terminal board: The command specified with F 2 7 will be
selected.

Automatic switching by frequency command

| Frequency priority selection parameter = 21 = { |

The switching between the command specified with F 1} o and F 2 {J 7 is done automatically according to
the frequency command entered.

If the frequency set with F /7 {J o is above 1Hz: The command specified with F /77 o will be selected.

If the frequency set with F /7 o is 1Hz or less: The command specified with F 2 7 will be selected.
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6.5.2 Setting frequency command characteristics
[F 28 1] VIA input point 1 setting

]
[y
[F 2L 2] VIA input point 1 frequency

[x]
L
[x]
L
£ 7 |: VIA input point 2 setting
[x]
L

: VIA input point 2 frequency
: VIB input point 1 setting

F & ! !]:VIBinput point 1 frequency

[F 2 {Z] VIB input point 2 setting

[F2 {3 VIB input point 2 frequency

[F & [ T]: Communication command point 1 setting

[FE {2 ]: Communication command point 1 frequency

[F & 3] Communication command point 2 setting

[FE _4]: Communication command point 2 frequency ﬂ

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

%  To fine adjust the frequency command characteristics for VIA/VIB input, use the parameters £ & 71 to
F 4 73. (See section 6.5.4.)
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B Parameter setting

Title Function Adjustment range Default setting

FZ20 ! | VIAinput point 1 setting 0-100 (%) 0

FZ202 | VIAinput point 1 frequency 0.0-500.0 (Hz) 0.0

F 203 | VIAinput point 2 setting 0-100 (%) 100
F204 | VIAinput point 2 frequency 0.0-500.0 (Hz) gg:g EWEYtﬁmype)
F 2 {0 | VIBinput point 1 setting 0-100 (%) 0

F2 ! | VIBinput point 1 frequency 0.0-500.0 (Hz) 0.0

Fc2 {2 | VIBinput point 2 setting 0-100 (%) 100

F2 {3 | VIBinput point 2 frequency 0.0-500.0 (Hz) gg:g Ewntﬁﬁ{ype)
FH ! ! | Communication command point 1 setting 0-100 (%) 0

FH {2 | Communication command point 1 frequency 0.0-500.0 (Hz) 0.0

FH {3 | Communication command point 2 setting 0-100 (%) 100

F & !4 | Communication command point 2 frequency 0.0-500.0 (Hz) 60.0

Note 1: Don't set the same value between point 1 and point 2.

1) 0-10Vdc voltage input adjustment (VIA, VIB)

If set the same falue, the £ ~ ~ { is displayed.

VIA, VIB terminals

« The output frequency with

respect to the voltage input is
adjusted according to the
selected reference point.

+ Gradient and bias can be set

easily.

FeBu/Fe 13 _

60 (Hz) |
|
|

Output |
frequency ]
|

|

Fage/Fa 11 |
0(Hz) !

Feoure o Fo03/F2 12
00 100 (%)

0 voltage signal

Frequency commnd

2) 4-20mAdc current input adjustment (VIA: VIA slide switch in the | position)

VIA terminal

- The output frequency with respect to

the current input is adjusted
according to the selected reference
point.

+ Gradient and bias can be set easily.
+Set F 28 ito tocreate acurrent

input from 0 to 20mA.

Feoy _
60 (Hz)
|
|
Output |
frequency [}
|
|
|
Fao2 !
0(Hz) l
Feg !
Y F
20eh oot

20mA current signal

Frequency commnd
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6.5.3  Setting of frequency with the input from an external
contact
[F 25 H | External contact input - UP response time
[F 25 5 | External contact input - UP frequency steps
[F 25 F | External contact input - DOWN response time
[F 25 7] External contact input - DOWN frequency steps
: Initial up/down frequency
: Change of the initial up/down frequency

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

Title Function Adjustment range Default setting
FaEY Er)::rnal contact input - UP response 0.0-10.0 (S) 0.1
F355 sEtﬁs;nal contact input - UP frequency 0.0 - FH (Hz) 0.1

External contact input - DOWN
Féss response time 0.0-10.0(S) 0.1
F257 Fxlernal contact input - DOWN 0.0-FH (Hz) 01
requency steps
FZ258 | Initial up/down frequency LL - UL (Hz) 0.0
- 0: Not changed
Fagg | Change of the initial up/down 1: Setting of F & & & changed 1

frequency

when power is turned off
* These functions take effect when parameter ~ /7 [ & (frequency setting mode selection 1) is set to 5 or
parameter £ 2 7 (frequency setting mode selection 2) is set to 5 is enabled.

B Adjustment with continuous signals (Parameter-setting example 1)
Set parameters as follows to adjust the output frequency up or down in proportion to the frequency
adjustment signal input time:
Panel frequency incremental gradient = F & 5 5/F 2 5 Y setting time
Panel frequency decremental gradient = F &5 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:
FobH=FZRE=1
(FHIRCL (or F500)
(FHIGEL (or FEO 1)

(FZE5/F 254 setting time)

>
>(FZ2& 7/F 2R E setting time)

F-21
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<<Sample sequence diagram 1: Adjustment with continuous signals>>

RUN command

Incrementing (UP) signal

Decrementing (DOWN) signal

Set frequency clearing signal

Upper limit frequency .. - . —ico— o = B s ittt okl
Gradient £ 265 /£ 35 4 Grad

Lower limit frequency . _i.

Frequency 0 Hz i
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 O0Hz 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 fc to the lower limit frequency.

B Adjustment with pulse signals (Parameter-setting example 2)
Set parameters as follows to adjust the frequency in steps of one pulse:
FZ2EH, FZ2EE <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 7 2 & 4 or
F 25 5. 12ms or more of clearing signal is allowed.
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<<Sample sequence diagram 2: Adjustment with pulse signals>>

RUN command (such as F) —I

Increasing (UP) signal —’—-I-I_-I-I_ -I—I |_|
Decrementing (DOWN) signal r-I_I I r-|

r

Set frequency clearing signal I
Upper limit frequency -
Command frequency (Hz) [ 3
(The dotted lines represent B
effective output frequencies.) K £251 . =
OHz - @65 ~ teeeeees
e
FPBY FPEE

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 £ 2 5 & (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 & & 3 (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 F 2 & & is changed each time power is turned off.

B Frequency adjustment range
The frequency can be set from 0.0Hz to £ X (Maximum frequency). The lower-limit frequency will be
set as soon as the set frequency clearing function (function number 43, 44) is entered from the input
terminal.

B Minimum unit of frequency adjustment
If # 78 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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6.5.4 Fine adjustment of frequency setting signal

[F5 70 VIA input bias

[F5 7 1] VIAinput gain

[F 4 72| VIB input bias

[F5 73] VIB input gain

¢ Function
These parameters are used to fine adjust the relation between the frequency setting signal input
through the analog input terminals VIA and VIB and the output frequency.

Use these parameters to make fine adjustments after making rough adjustments using the
parameters F 2 {to F 2 (3.

The figure below shows the characteristic of the frequency setting signal input through the VIA and VIB
terminals and that of the output frequency.

Large
FHT L FYT3
Output frequency (Hz) A
Maximum frequency =-=-=-===-=====->-/~----
! Small
)
Large H Default setting
Fyl0.Fee — | :
i
Small ;
0 me —>
0% 100%
ov 10Vdc
4mA 20mAdc

Freguency setting signal (VIA, VIB input value)

*  Bias adjustment of VIA and VIB input terminals (F 4 75 and F 4 7.2)
To give leeway, the inverter is factory-adjusted by default so that it will not produce an output until a
certain amount of voltage is applied to the VIA and VIB input terminals. If you want to reduce the leeway,
set £ 4 70 or F 4 72 to alarger value. Note that specifying a too large value may cause an output
frequency to be output, even though the operation frequency is 0 (zero) Hz.

*  Gain adjustment of VIA and VIB input terminals (- % 7 {and F 4 73)
The inverter is factory-adjusted by default so that the operation frequency can reach the maximum
frequency, even though the voltage and current to the VIA and VIB input terminals are below the
maximum levels. If you want to adjust the inverter so that it will output the maximum frequency at the
maximum voltage and current, set £ 5 7 { or F 4 7 3 to a smaller value. Note that specifying a too small
value may cause the operation frequency not to reach the maximum frequency, even though the
maximum voltage and current are applied.
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6.6  Operation frequency

6.6.1  Starting frequency

{1 ]: Starting frequency setting

e Function
The frequency set with & 4 7 is put out as soon as operation is started.
Use the F £ 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 0.5-10.0 (Hz) 0.5
Output frequency A
(Hz) \
Starting frequency %
0 —>
Time ON
Operation signal (F-CC) OFF

6.6.2 Run/stop control with frequency setting signals

[F 25 [ Operation starting frequency
[F 25 '] Operation starting frequency hysteresis

¢ 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]
The inverter begins accelerating after
the frequency setting signal has reached
point B.
[F75 7]+ [F757] Deceleration begins when the frequency
[Ez91]- (25 setting signal decreases below point A
[FZ- ( A
3>
>
0 A B 100%  Frequency command value
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6.7 DC braking

6.7.1  DC braking

[F 250 DC braking starting frequency
[F 25 ] DC braking current

]
C
]
C

[F 25 2] DC braking time

* 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- 20.0 (sec) 1.0
Output frequency [Hz]
Set frequency
DC braking
ng starting frequency|
o ) Time [s]

0

T M [y e
H U v 9I

DC braking time | £ 25 7

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 is 4kHz or less irrespective of the setting of parameter
F 300 (PWM carrier frequency).
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6.7.2 Motor shaft fixing control
[F 25 5 ]: Motor shaft fixing control

e Function
This function is used to prevent the motor from running unexpectedly because its shaft is not restrained
or to preheat the motor.

Parameter setting]
Title Function Adjustment range Default setting

F254 Motor shaft fixing control 0: Disabled, 1: Enabled 0

If the motor shaft fixing control & 5 4 is setto {, half the braking force set with =25 { (DC braking rate)
will be applied to the motor to continue DC braking even after the completion of ordinary DC braking. To stop
motor shaft fixing control, turn off the standby command (ST signal).

Output frequency [Hz] LED display
A “d k" is displayed.
Set frequency \/ - “d & 0 is displayed.
< m
DC injection braking start frequency [F 2 5 0]
0 N,
# Time [s]
Output current [A]
Y
s A
A 2
0 A
Operation signal (F-CC) ON
— OFF
Operation standby signal (ST-CC) ON
- L OFF

Note1: About the same motor shaft fixing control can be exercised by entering a DC braking command from extermal
contacts.

Note2: If a power failure occurs during motor shaft fixing control and the motor starts to coast, motor shaft
fixing control will be canceled.
Also, if the inverter trips during motor shaft fixing control and is restored to working order by the retry
function, motor shaft fixing control will be canceled.

Note 3: During shaft fixing control, the carrier frequency is 4kHz or less irrespective of the setting of
parameter £ 3 {1 [ (PWM carrier frequency).
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6.8 Auto-stop in case of lower-limit frequency continuous

operation

6.8.

1 Auto-stop in case of lower-limit frequency continuous

operation

[F 25 5 | Auto-stop in case of lower-limit frequency continuous operation

Function

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

“L 5t Pis displayed (alternately) on the operation panel.
This function will be canceled if a frequency command above the lower-limit frequency (L L ) +0.2Hz.

Parameter setting]

Adjustment range

Default setting

Title Function
£755 Auto-stop in case of lower-limit 0.0: None 0.0
e frequency continuous operation time 0.1-600.0 (sec.) |
Output frequency [Hz]
L L +0.2Hz S /\
LL
Time [s]
F25st FJosh FJosh
ON
OFF

Operation signal (F-CC)

Note: This function is enabled even at the start of operation and during switching between forward and

reverse run.
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6.9 Jog run mode

£ : Jog run frequency
[FZE 1 Jog run stopping pattern
[F 2 & 2] Panel jog run mode

¢ Function
Use the jog run parameters to operate the motor in jog mode. Input of a jog run signal fenerates a jog
run frequency output at once, irrespective of the designated acceleration time.
Also, you can choose an operation panel start/stop mode between the ordinary start/stop mode and the
jog run start/stop mode.

The jog run function needs to be assigned to an input terminal. When assigning it to the RES terminal, set

FilidtoH.
The motor can be operated in jog mode while the jog run setting terminals are connected (RES-CC ON). (Setting
FilidtoH)
Parameter setting] ﬂ
Title Function Adjustment range Default setting
FZ2ELD | Jog run frequency F2413-20.0 (Hz) 5.0
Jog run stoppin 0: Slowdown stop
F2E ! a?tern pPing 1: Coast stop 0
P 2: DC braking
FZ2EC | Panel jug run mode 0: Disabled 0

1: Panel jog run mode enabled

[Setting of jog run setting terminal (RES-CC)]
Assign control terminal RES ([4: reset signal] in default setting) as the jog run setting terminal.

Title Function Adjustment range Setting
4
F { {3 | Input terminal selection (RES) 0-65 (jog run setting
terminal)

Note 1: During the jog run mode, there is LOW (low speed detection signal) output but no RCH (designated
frequency reach signal) output, and PID control does not work.

Note 2: When the operation panel only is used for operation in jog run mode, the jog run function does not need to
be assigned to any input terminal.

<Examples of jog run>
RES-CC (JOG) ON + F-CC ON: Forward jog run |

| RESCC (JOG) ON +R.CC ON: Reversejogrun |

(| Normal operation frequency signal input + F-CC ON: Forward run
Normal operation frequency signal input + R-CC ON: Reverse run |)
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A
Set frequenc
a Y Forward
Reverse Forward
[ Reverse Y+ N

0 >
st-cc L
Fcc I L_|
R-CC ]
RES- _]

(F {13=H)

Normal operation frequeb
setting signal input
* The jog run setting terminal (RES-CC) is enabled when the operation frequency is below the jog run
frequency.
This connection does not function at an operation frequency exceeding the jog run frequency.
« The motor can be operated in jog mode while the jog run setting terminals are connnected (RES-CC).
« Jog run has priority, even when a new operation command is given during operation.
e Evenfor F 25 { =1{ or {, an emergency DC braking becomes enabled when setting F 51 3 = 7.
« No limits are imposed to the jog run frequency by the upper-limit frequency (parameter /1. ).

B Panel jog mode (if F 25 ' issetto ()

e When the inverter is in panel jog mode, pressing the key displays F ./ {i [, while pressing the

key displays ~ o/ i3 .
e When F /] [; is displayed, the inverter will be placed in forward jog run mode as long as the
key is held down.

o When ~ [ is displayed, the inverter will be placed in reverse jog run mode as long as the
key is held down.
During jog run, the direction of rotation can be changed using the @ and @ keys. Press the @

key to run the motor in the forward direction, or press the key to run it in the reverse direction.
« If you press and hold down the key for 20 seconds or more, the key failure alarm “£ - { 7" will
be displayed.

Here is the sequence in which modes change each time you press the key.
Standard monitor
mode
Status monitor Setting monitor
mode mode
Panel jog mode

Note: When the inverter is in operation (RUN lamp is blinking) or when an operation command is issued (RUN lamp is lit),
the inverter cannot be switched to panel jog mode.
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6.10 Jump frequency - jumping resonant frequencies

[F 2 70T Jump frequency 1
[F 27 ] Jumping width 1
[F 2 72 Jump frequency 2
[F 2 73] Jumping width 2
[F 2 75 Jump frequency 3
[F 2 75 ] Jumping width 3

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 command frequency
N A Y ‘ m
vvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvv b Jumping width 3 (F 2 75)

Jump frequency 3 (F & 74)
b Jumping width 2 (F & 73)
b Jumping width 1 (F2 7 ¢

Frequency setting signal >

Jump frequency 2 (F 2 7¢)

Jump frequency 1 (F 2 78

0

Parameter setting]

Title Function Adjustment range Default setting
F2 10 | Jump frequency 1 0.0-F H (Hz) 0.0
F2 7! | Jumping width 1 0.0-30.0 (Hz) 0.0
F2 72 | Jump frequency 2 0.0-F H (Hz) 0.0
F273 | Jumping width 2 0.0-30.0 (Hz) 0.0
FZ2 74 | Jump frequency 3 0.0-F H (Hz) 0.0
F2 75 | Jumping width 3 0.0-30.0 (Hz) 0.0

Y% Do not set the jump parameters, if multiple jump frequency setting width overlap.
Y% During acceleration or deceleration, the jumping function is disabled for the operation frequency.

F-31



TOSHIBA E6581158

6.11 Preset-speed operation frequencies

6.11.1 Preset-speed operation frequency 8 to 15
F B 1)-|F 25X | Preset-speed operation frequency 8 to 15

See Section 5.14 for details.

6.11.2 Fire-speed control

[F 255 Preset-speed operation frequency 15 (fire-speed)

¢ Function
Fire-speed control is used when operating the motor at the specified frequency in case of an emergency.
If fire-speed control is assigned to the terminal board selection parameter and a fire-speed control signal
is given, the motor will be operated at the frequency specified with 2 5 4 (preset-speed operation
frequency 15). (When the terminal board selection parameter is set to 52 or 53).

6.12 PWM carrier frequency

[F 350 ) PWM carrier frequency
[F 3 {2} Random mode
[F 3 {5 |: Carrier frequency control mode selection

¢ Function

1) The F 31 [l 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 F 3 [ [ 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.

Note: If you are using 600V models by over 40m cable, the carrier frequency (F 3 5 &) should be set
preferably below 4kHz.
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Parameter setting]

Title Function Adjustment range Default setting
F300 PWM carrier frequency 2.0-16.0 (kHz) (*) 12.0
F 3 {2 | Random mode 0: Disabled, 1: Enabled 0

0: Carrier frequency not reduced
automatically
1: Carrier frequency reduced
automatically
Carrier frequency control mode 2: Carrier frequency not reduced
selection automatically
Support for 500V/600V models
3: Carrier frequency reduced
automatically
Support for 500V/600V models.
* Reduction of rated current will be required if the PWM carrier frequency is modified for each applicable motor
model. Refer to the following table.
*  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.”

Reduction of rated current.

240V Class]
VFS11S- Carrier frequency
VFS11- 4kHz or less 12kHz or less 16kHz or less
2002PL/M 1.5A 1.5A 1.5A
2004PL/M 3.3A 3.3A 3.3A
2005PM 3.7A 3.3A 3.3A
2007PL/M 4.8A 4.4A 4.2A
2015PL/M 8.0A 7.9A 7.1A
2022PL/M 11.0A 10.0A 9.1A
2037PM 17.5A 16.4A 14.6A
2055PM 27.5A 25.0A 25.0A
2075PM 33.0A 33.0A 29.8A
2110PM 54.0A 49.0A 49.0A
2150PM 66.0A 60.0A 54.0A
500V Class]
Input
voltage 480V or less more than 480V
VFST- Carrier frequenc Carrier frequenc
4kHz orless |12 kHz orless | 16kHz orless | 4kHz orless | 12kHz or less | 16kHz or less

4004PL 1.5A 1.5A 1.5A 1.5A 1.5A 1.2A

4007PL 2.3A 2.1A 2.1A 2.1A 1.9A 1.9A

4015PL 4.1A 3.7A 3.3A 3.8A 3.4A 3.1A

4022PL 5.5A 5.0A 4.5A 5.1A 4.6A 4.2A

4037PL 9.5A 8.6A 7.5A 8.7A 7.9A 6.9A

4055PL 14.3A 13.0A 13.0A 13.2A 12.0A 12.0A

4075PL 17.0A 17.0A 14.8A 15.6A 14.2A 12.4A

4110PL 27.7A 25.0A 25.0A 25.5A 23.0A 23.0A

4150PL 33.0A 30.0A 26.0A 30.4A 27.6A 24.0A
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600V Class]
Carrier frequency

VEST- 4kHz or less 12kHz or less 16kHz or less
6007P 1.7 1.5 1.4
6015P 2.7 24 2.2
6022P 3.9 3.5 3.1
6037P 6.1 55 4.9
6055P 9 8.1 7.2
6075P 1 9.9 8.8
6110P 17 15.3 13.6
6150P 22 19.8 17.6

6.13

The currents in the above table are used as the basis to make calculations for inverter overload trip (/L ).
Default setting of PWM carrier frequency is 12kHz, but rated output current of rating label display at 4kHz.

If F3 {5 issetto ! or 3, however, the carrier frequency will decrease automatically with increase in current
in order to secure the rated current at frequencies of 4 kHz or less.

If F3 {5 issetto [ or &, I L F trip will occur when the current increases and reaches the level above
which the carrier frequency is decreased automatically.

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

If the carrier frequency (F 37 [}) is set above 7.1 kHz, the random control function will not be performed,
because the level of motor magnetic noise is low at high frequencies.

When the carrier frequency control mode selection (F 3 {5)is setto & or 7, the carrier frequency (F 35 )
should be set preferably below 4 kHz. Otherwise the output voltage may drop.

Trip-less intensification

6.13.1 Auto-restart (Restart of coasting motor)

[F 35 ] Auto-restart control selection

A Caution

Mandatory

« Stand clear of motors and mechanical equipment
If the motor stops due to a momentary power failure, the equipment will start suddenly when power is
restored.
This could result in unexpected injury.

« Attach warnings about sudden restart after a momentary power failure on inverters, motors and
equipment for prevention of accidents in advance.

* Function
The F 3 ! parameter detects the rotating speed and rotational direction of the motor during
coasting ing the event of momentary power failure, and then after power haas 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.
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Title Function Adjustment range Default setting
0: Disabled
Auto-restart control 1: At auto-restart after momentary stop
F30 1 | Solection 2:When turning ST-CC on or off 0
3: At auto-restart or when turning ST-CC on or off
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

A

Ll
Motor speed /_\ [\

A

Ll
F-CC ON

| L orF

* Setting £ 30 {to {,(3): This function operates after power has been restored following detection of an
undervoltage by the main circuits and control power.

2) Restarting motor during coasting (Motor speed search function)

[T\,

ON
F-cc J | OFF

ON
sT-cC ‘ OFF

* Setting 5 3 { to Jor 3: This function operates after the ST-CC terminal connection has been opened
first and then connected again.
Note: The terminal function ST needs to be assigned to an input terminal, using the parameters = { { ! to

Fiig.

Motor speed
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3) DC braking during restart

When

F 30 !issetto Y, 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

extern:

al force.

4 Warning!!

At restart, it takes about 300 ms 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.

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 30 !=0" (Disabled), Do not use the retry function, either.

6.13.2

Regenerative power ride-through control/Deceleration

stop

[F 35 7| Regenerative power ride-through control/Deceleration stop

e Function
1) Regenerative power ride-through control continues the operation of the motor by utilizing motor

regenerative energy in the event of momentary power failure.

2) Slowdown stop in the event of momentary power failure: If a momentary power failure occurs

during operation, the inverter stops forcibly. (Deceleration time varies with control.) When
operation is stopped, the message “5 £ {1 F” is displayed (alternately) 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
F3p2 Regenera}nve power ride-through control / 1: Enabled 0
Deceleration stop .
2: Slowdown stop
Note: Even when this parameter is set, the particular load conditions may cause the motor to coast. In this

case, use the auto-restart function £ 3 I { along with this parameter function.
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[When power is interrupted]

1* The time for which the operation of the motor can be
: continued depends on the machine inertia and load
[
1
1

Input voltage

conditions. Before using this function, therefore.
perform verification tests.

Output frequency

) About 100ms

[If momentary power failure occurs]

Input voltage

Output frequency

{

6.13.3 Retry function

[F 317 7] Retry selection (Selecting the number of times)

A Caution

« 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.

Mandatory

¢ 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

Retry selection (number of .
£an . _
F3ba times) 0: None, 1-10 times 0
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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
failure 1st retry: About 1 sec after tripping once if tripping is caused by an unusual
Overcurrent 2nd retry: About 2 sec after tripping event other than: momentary power
Overvoltage 3rd retry: About 3 sec after tripping failure, overcurrent, overvoltage or
Overload : overload.

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

The retry function is disabled in the following unusual events:

: Arm overcurrent at start-up e £~ ~ 2 : Main unit RAM fault

: Overcurrent on the load side at start-up o £~ ~ 5 : Main unit ROM fault

: Output phase failure e £~ : CPU fault trip

: External thermal trip e £~ - 5 : Remote control error

: Overtorque trip e £~ 7 : Current detector fault

: External trip stop e £~ - B : Control circuit board format error

.
2
3

.
= mrar

"o o
Lau]

o o
L T e e e e L T e
-

UL : Small-current operation trip e EEFP ! : EEPROM fault 1

e /P ! :Undervoltage trip (main circuit) o £ £FZ : EEPROM fault 2

e £FZ :Ground fault trip e £ £ P 3 EEPROM fault 3

o £ FH ! :Input phase failure e £ & {1 Auto-tuning error

e £ 4F :Inverter type error e £ - ! :VIAinput detection error
e £ - {5 :Main unit CPU communication error
e £ - 2 [ : Excessive torque boost
of -7 {:CPUfault2

Protective operation detection relay signals (FLA, FLB, FLC terminal signals) are not sent during use of
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 the function 36 or 37 to £ {3 2.

A virtual cooling time is provided for overload tripping (5L 4L 2, 0L ~).

In this case, the retry function operates after the virtual cooling time and retry time.

In the event of tripping caused by an overvoltage (& 7 { - [i P 3), 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.

Keep in mind that when ~ &5 [ &' is set to ! (trip retained), the retry function will not be performed,
regardless of the settingof 5 3 3.

During retrying, the blinking display will alternate between - £ - 4 and the monitor display specified by
status monitor display mode selection parameter F 7 .

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

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

[F 305 ] Dynamic braking selection
[F 305 ] Dynamic braking resistance

Y |: Dynamic braking resistor capacity

* Function

The VFS11 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 (OP) 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
F 304 | Dynamic braking selection 1. Enabled (Resistor overload protection 0
enabled)
F 308 | Dynamic braking resistance 1.0-1000 (Q) Depengifl‘g on
models
£3ng Dynamlc braking resistor 0.01-30.00 (KW) (See Section
capacity 11, K-15)

1) Connecting an external braking resistor (optional)
Separate-optional resistor (with thermal fuse)

i External braking resistor (optional)

PBR
MccB
U Motor
Three-phase main circuits — = s/L2 \avl
Power supply
— T3 W/T3

Inverter

o
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Connecting thermal relays and

an external braking resistor External braking resistor (optional)

PBR
mccB MC PA B Motor
—x RIL1 urme
Three-phase main circuits ___ 1 RIL2 VT24
Power supply % L
SEpaonn RIL3 W/T3
transformer =
Inverter Forward
Reverse

Power supply

Note 1: A TC (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, but not for any 200V-
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.

Parameter setting]

Title Function Default setting
F 304 | Dynamic braking selection 1
FI3ns Overvoltage limit operation 1
F 308 | Dynamic braking resistance Any value
F 3085 | Dynamic braking resistor capacity Any value

Y%  To connect a dynamic braking resistor, set the overvoltage limit operation parameter ~ 3/ 5 to "1"
(Disabled).

%  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 slowdown
stopping of a machine with a significant load inertial moment, increase the dynamic braking resistor
capacity according to the operation rate required.

Y%  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 £ 37 5
and F 7[5 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.
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2) Optional dynamic braking resistors
Optional dynamic braking resistors are listed below. All these resistors are 3%ED in operation rate

Inverter type Braking resistor/Braking unit _
Type-form Rating
VFA11S-2002PI to 2007PL
VFS11-2002PM to 2007PM PBR-2007 120W-2000
VFS11S-2015PL to 2022PL
VFS11-2015PM to 2022PM PBR-2022 120W-750Q
VFS11-2037PM PBR-2037 120W-40Q
VFS11-2055PM PBR3-2055 240W-20Q (120W-40Qx2P)
VFS11-2075PM PBR3-2075 440W-15Q (220W-30Qx2P)
VFS11-2110PM PBR3-2110 660W-10Q (220W-30Qx3P)
VFS11-2150PM PBR3-2150 880W-7.5Q (220W-30Qx4P)
VFS11-4004PL to 4022PL PBR-2007 120W-200Q
VFS11-4037PL PBR-4037 120W-160Q
VFS11-4055PL PBR3-4055 240W-80Q (120W-160Qx2P)
VFS11-4075PL PBR3-4075 440W-60Q (220W-120Qx2P)
VFS11-4110PL PBR3-4110 660W-40Q (220W-120Qx3P)
VFS11-4150PL PBR3-4150 880W-30Q (220W-120Qx4P)
VFS11-6007 - 62W-2850Q
VFS11-6015 = 124W-1450Q
VFS11-6022 - 186W-950Q
VFS11-6037 - 371W-480Q
VFS11-6055 = 618W-290Q
VFS11-6075 = 928W-190Q
VFS11-6110 - 1237W-140Q
VFS11-6150 - 1546W-115Q
Note 1: The data in Rating above refer to the resultant resistance capacities (watts) and resultant resistance

values (Q).
The numeric values inside parentheses refer to the internal compositions of resistors.
Note 2: Braking resistors for frequent regenerative braking are optionally available. For more information,
contact your nearest Toshiba inverter distributor.
Note 3: Type-form of “PBR-" indicate “with thermal fuse” type.
“PBR3-” indicate “with thermal relay” type”.
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3) 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.

[240V Class] [500V Class] [600V Class]
Inverter rated - — - = - —
output capacity Resistance Minimum Resistance Minimum Resistance Minimum
(kW) of stapdard aIIc_JwabIe of stapdard allz_)wable of stapdard allz_)wable
option resistance option resistance option resistance
0.2 2000 55Q % - - -
0.4 200Q 55Q 200Q 1140 - -
0.55 200Q 55Q - - - -
0.75 200Q 55Q 2000 1140 28500 115Q
1.5 75Q 440 200Q 67Q 14500 68Q
2.2 75Q 33Q 200Q 67Q 950Q 68Q
4.0 400 16Q 160Q 540 4800 540
5.5 20Q 120 80Q 43Q 2900 440
7.5 15Q 120 60Q 280 190Q 28Q
11 10Q 5Q 40Q 16Q 140Q 16Q
15 7.5Q 5Q 30Q 16Q 115Q 16Q
Note: Be sure to set £ 3 I & (Dynamic braking resistance) at the resistance of the dynamic braking resistor
m connected.

6.13.5 Avoiding overvoltage tripping

[F 3 I/ 5 |: Overvoltage limit operation

[F & 2 & | Overvoltage stall protection level

¢ 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

A

Output
Frequency

3
>

DC VoltagsA

3
>

[FE 5 Over-voltage stall protection level
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Parameter setting]

Title Function Adjustment range Default setting
0: Enabled
1: Disabled
rins Overvoltage limit operation 2: Enabled (Quick 2
i (Slowdown stop mode selection) deceleration)
3: Enabled (Dynamic quick
deceleration)
s . 240V/600V: 134%
cca - 0/
FEZE | Overvoltage limit operation level 100-150% 500V models: 140%

Y% If F 305 is setto £ (quick deceleration), the inverter will increase the voltage to the motor (over-
excitation control) to increase the amount of energy consumed by the motor when the voltage reaches the
overvoltage protection level, and therefore the motor can be decelerated more quickly than normal
deceleration.

Y% If F 305 is setto 7 (dynamic quick deceleration), the inverter will increase the voltage to the motor
(over-excitation control) to increase the amount of energy consumed by the motor as soon as the motor
begins to slow down, and therefore the motor can be decelerated still more quickly than quick
deceleration.

6.13.6  Output voltage adjustment/Supply voltage correction
: Base frequency voltage 1

[F 35 7] Supply voltage correction (output voltage adjustment)

e Function

Base frequency voltage1

The F 30 7 parameter adjusts the voltage corresponding to the base frequency 1 L. so that no
voltage exceeding the v . s set value is put out. (This function is enabled only when £ 3 7 is set
to either "0" or "1".)

|Supp|y voltage correction |

The F 5 7 parameter maintains a constant V/F ratio, even when the input voltage decreases. The
torque during low-speed operation is prevented from decreasing.

Maintains a constant V/F ratio, even when the input voltage fluctuates.
Output voltage adjustment............. 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
. 230 (240V class)

ulu Base frequency voltage1 gg:ggg %g . ggg\//%%ss olies 460 (500V class)
. 575 (600V class)

0: Supply voltage uncorrected,
output voltage limited

1: Supply voltage corrected,

Supply voltage correction output voltage limited 2 (WP, WN)

(output voltage limited) 2: Supply voltage uncorrected, 3 (AN)
output voltage unlimited

3: Supply voltage corrected,
output voltage unlimited

i
(XN}
£
-~
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[0: Supply voltage uncorrected, output voltage limited]

’
ulu

Rated voltage

[2: Supply voltage uncorrected, output voltage unlimited]

,
wlu

Rated voltage

% If 30 Tissetto"J" or "2, the output voltage will change in proportion to the input voltage.

Y Even if the base frequency voltage (. .. s« 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 & 30 7 to"" or" {" prevents the output voltage from increasing, even if the input voltage
changes when operation frequency exceeds the base frequency.

% When the V/F control mode selection parameter (F £ ) is set to any number between 2 and &, the supply

voltage is corrected regardless of the setting of # 311 7.

[1: Supply voltage corrected, output voltage limited]

Input voltage A Input voltage
xinput voltage| *** s+ sseeeseesaes ¢ngh ulu /_ High
R - — 4 - §
S Low o ow
£ el
S 5
52 )
o =1
3 =3
°© IS
0 > 0 : )

Output frequency ut Output frequency ul
* The above applies when V/F control mode selection
parameter P [ is set to "0" or "1".

)
L >1 the output voltage can be prevented

Rated voltage from exceeding the input voltage.

[3: Supply voltage corrected, output voltage unlimited]
Input voltage

Input voltage

High C High
XINpUt voltage|ssesseseeeressssernanns ulu R ity
Low ¥ LOW
) ©
B g
S — =
Z2 s
5 =
2 5
3 =3
o =3
o
0 > 0 >
Output frequency wi Output frequency wil
T:;;tg;rePa;ép\‘\sess:{r:jqaﬂlzﬁa?tro\ mode selection * Evenif u L v is set for an output voltage lower than the input
R ! voltage, the output voltage will exceed the voltage adjusted
ol by w L s when the output frequency is higher than the base
>1 the output voltage can be prevented from frequency 1 sl .

Rated voltage exceeding the input voltage.
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6.13.7 Canceling the operation command
[F 3 1] Reverse-run prohibition

¢ 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 ! ! | Reverse-run prohibition 1: Reverse run prohibited 0
2: Forward run prohibited

6.14 Droop control

[F 32 Droop gain

[F 32 3 Droop insensitive torque band

¢ Function
Droop control has the function of preventing loads from concentrating at a specific motor because of

a load imbalance when multiple inverters are used to operate one machine.
These parameters are used to allow the motor to “slip” according to the load torque current. Using
these parameters, the insensitive torque band and the gain can be adjusted.

Parameter setting]

Title Function Adjustment range Default setting
F 3280 | Droop gain 0-100% 0%
F 323 | Droop insensitive torque band 0-100% 10%

P .
Output frequency (Hz) A [Power running]

Command frequency: fo l
Operation frequency: f: Af

3>
>

0 F3c3 T 100%

Torque current (%)
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% The droop control function refers to the function of operating the power-running motor at operating
frequency f; (Hz) that is lower than command frequency f, (Hz) by droop frequency Af (Hz) when the
torque current is T4 (%). (See the above figure.)

e The droop frequency Af can be calculated, using the following expression.
Droop frequency Af (Hz)=base frequency [ i | x £ 3 2 % (Torque current Ty~ F 32 3)

¢ When the torque current is above the specified droop insensitive torque band (F 3 2 3), the frequency is
reduced during power running or increased during regenerative braking. The above figure shows an
example of the operating frequency during power running. During regenerative braking, control is
performed in such a way as to increase the frequency.

e The droop function is activated above the torque current set with 5 32 3.

e The amount of droop frequency Af varies depending on the amount of torque current T.

Note: If the base frequency .. exceeds 100Hz, count it as 100Hz.
Control is exercised between the starting frequency (F & 4 ) and the maximum frequency (F H).

[An example of calculation]
Parameter setting:Base frequency s .. =60 (Hz), droop gain F 3 2 =10 (%)
Droop insensitive torque band F 3 & 3=30 (%)

Droop frequency Af (Hz) and operating frequency f; when command frequency f, is 50 (Hz) and torque
current T4 is 100 (%) are as follows.
Droop frequency Af (Hz)=ul x F 320 x(Ty-F323)

=60 (Hz) x 10 (%) x (100 (%) - 30 (%))

=4.2 (Hz)
Operation frequency f; (Hz) = f, - Af = 50 (Hz) - 4.2 (Hz)=45.8 (Hz)

6.15 Braking setting functions

[F 35 2] Braking mode selection
[F 35 3| Release frequency

[F I5H ] Release time

[F 355 | Creeping frequency

Y 5 |: Creeping time

¢ Function
Setting functions to control braking timing.

Note: For these parameters, contact your nearest Toshiba inverter distributor.
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6.16

Conducting PID control

[F 35 5] PID control waiting time
[FIE T PID control

[F 35 2| Proportional gain

[F 35 3 Integral gain

[F 3L E | Differential gain

¢ Function
Using feedback signals (4 to 20mA, 0 to 10V) from a detector, process control can be exercised, for
example, to keep the airflow, amount of flow or pressure constant.

Parameter setting]

Title Function Adjustment range Default setting
F 355 | PID control waiting time 0-2400 [sec] 0
F3EL0 | PID control 0: Disabled, 1: Enabled 0
F 352 | Proportional gain 0.01-100.0 0.30
F3E3 | Integral gain 0.01-100.0 0.20
F3EE | Differential gain 0.00-2.55 0.00

1) External connection

(1) Potentiometer
setting

@) O
OOO

(2) Panel setting

Pressure
transmitter

(4) External analog setting|
DC :0-10V

(3) Internal preset-speed
tting

Feedback signals (1) DC: 4-20mA (2) DC: 0-10V
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2) Types of PID control interfaces

3

4

~

~

Process quantity input data (frequency) and feedback input data can be combined as follows for the PID
control of the VF-S11:

Process quantity input data (frequency setting) Feedback input data

. Frequency setting mode selection 1
Setting method FROd/F201/F208
(1) Internal potentiometer setting | & External analog input

- . VIA (DC:4-20V / DC:0-10V)

(2) Panel input setting Ej
(3) Internal preset-speed setting -(L N d=0)
(4) External analog setting <

VIB (DC: 0-10V) =

Note 1: About the setting of /75, F 25 7 and F 2 I Do not enable VIA using these parameters,
because the VIA terminal is used for feedback signals.

Note 2: To make the inverter send out a signal that indicates whether the amount of feedback agree with (or
reaches) the amount of processing, assign the function 52 or 53 to an unassigned output terminal.
You can also specify a frequency agreement detection range (£ & 7). For more information, see
6.3.4.

Setting PID control

Set" !"in the extended parameter F 35 [ (PID control).

(1) Set parameters A [ [ (acceleration time), and o £ £ (deceleration time) to the system fitting values.

(2) To limit the output frequency, set parameters /L (upper limit frequency) and L L (lower limit
frequency). If process quantities are set from the operation panel, however, the process quantity setting
range will be limited by the settings of L/, and L L .

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:
Parameter Setting range Default setting
F 352 (P-gain) 0.01-100.0 0.30
F 35 3 (-gain) 0.01-100.0 0.20
F 355 (D-gain) 0.00-2.55 0.00
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F 352 (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 set frequency and the feedback value) is obtained
by multiplying this deviation by the parameter setting.
A larger P-gain adjustment value gives faster response. Too large an adjustment value, however,
results in an unstable event such as hunting.

Feedback amount
& Process quantity setting value

Fast response
(F36¢ = Large gain)

Slow response (F 35 2 = Small gain)

- Time

F 35 3 (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).

A larger |-gain adjustment value reduces residual deviations. Too large an adjustment value, however,
results in an unstable event such as hunting.

Feedback amount (F 35 3 = Small gain)

Process quantity
R setting value

Residual deviation
(F 35 3 = Large gain) - Vet

—m  Time

Y%  If one of input terminals is assigned input terminal function 65 (PID control integral value clear), integral
value is always 0 (zero) during the input terminal on.
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F 355 (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 frequency setting and the amount of

feedback).
Note that setting the gain more than necessary may cause great fluctuations in output frequency, and

thus operation to become unstable.

Previous deviation - current deviation |----------

Feedback amount

Small differential gain
—>»Time

5) Adjusting analog command voltages
To use external analog setting (VIB) or feedback input (VIA), perform voltage-scaling adjustments (input point

m setting) as required. See Section 6.5.2 for further details.

If the feedback input data is too small, voltage-scaling adjustment data can also be used for gain adjustment.

Example of VIA terminal setting

Example of VIA terminal setting
(current input)

Example of VIB terminal setting
(voltage input)

Fei3 Foou Faou
(60Hz) (60Hz) (60Hz)
- >
5 g 5
S Fa ! o Faie 3
(0Hz) (0Hz) Fage
ov 10V oV 10V (OHz) 4mA 20mA
Feig Feie Fegi £ea3 Feot F2o3
0% 100% 0% 100% 20% 100%
VIA input value

VIB input value VIA input value

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.
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6.17 Setting motor constants

6.17.1 Setting motor constants 1

[FH 7] Auto-tuning

[F5 T 1] Slip frequency gain

[F 4 I &' ]: Autmatic torque boost value
[FH 5]
[F 5 {E ] Motor no-load current
[F5 7] Motor rated speed

IF Y {5 ]: Speed control response coefficient

[F5 5] Speed control stable coefficient

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 (f L/ ) for setting the V/F control mode selection (¥ £ ) and
auto-tuning (F 4 I [7) at the same time

2)  Setting V/F control mode selection (£ ) and auto-tuning (F 4 I i) independently

3)  Combining the V/F control mode selection (F £ ) and manual tuning

Motor rated current

* Check to be sure that the setting of the parameter ., .. and that of the parameter ., . ., agree with the base
frequency (rated rotational speed) and base frequency voltage (rated voltage) of the motor to be operated,
respectively. If not, set the parameters correctly.

%  When using the inverter to control the operation of a motor smaller in capacity by one grade or more, be
sure to set the motor rated current setting parameter (F 4 {5) properly.

%  Vector control may not operate properly if the motor capacity differs from the applicable rated capacity of
the inverter by more than two grades.

If current waveforms oscillate during operation, increase the speed control stability factor (F & {5). This is
effective in suppressing oscillation.
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[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.

Set Alicto {
(Automatic torque boost + auto-tuning)

SetAlidto
(Vector control + auto-tuning).

Set Alic to 7
(Energy-saving + auto-tuning)

See Section 5.2 for details of the setting method.

[Selection 2: Setting vector control and auto-tuning independently]

This method sets sensorless vector control or automatic torque boost, and auto-tuning independently.

Specify the control mode selection parameter (7 £ ) and then set auto-tuning.

Set the auto-tuning parameter F 457 to &
(Auto-tuning enabled)

Parameter setting]

Title Function Adjustment range

Default setting

execution: 0)
2: Auto-tuning enabled (after execution: 0)

0: Auto-tuning disabled (use of internal parameters)
X o S " cuna
Fyoo | Autotuning 1: Application of individual settings of ~ 4 [ 2 (after
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Set F 4 {1 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,

“AE~ {"is displayed on the operation panel.

(3) Tuning is performed when the motor starts for the first time after F 4 [J [ is setto 2.

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.

(7) If the inverter is tripped during auto-tuning because of an output phase failure (£ 7 H [I), check if
the inverter is connected to the correctly. A check for output phase failures is made during auto-
tuning, regardless of the setting of the output phase failure detection mode selection parameter

(FEO5).

[Selection 3: Setting vector control and manual tuning independently]
If an "£ £ =" tuning error is displayed during auto-tuning or when vector control characteristics are to be
improved, independent motor constants can be set.

Title Function Adjustment range Default setting
FH ! | Slip frequency gain 0-150 (%) 50
F402 | Automatic torque boost value | 0.0-30.0 (%) Depends on

p N the capacity
Ful Motor rated current 0.1-100.0 (A) (See Section
FY {5 | Motor no-load current 10-90 (%) 11, K-15)

17 i _ L1 1410 (WP)
Fuald Motor rated rotational speed 100-32000 (min™’) 1710 (WN, AN)

Speed control response
Cou _
FY B coefficient 1-150 40

P Speed control stability R

F4 8 coefficient 1-100 20
EH- Motor electronic thermal 10-100 (%) / (A) 100

protection level 1
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Setting procedure Adjust the following parameters:

FyO
FHOc
FYi5:
FyiG:
Fyit
FYiE:
Fyig:
EHF

Set the compensation gain for the slipping of the motor. A higher slip frequency reduces motor
slipping correspondingly. After setting F 4 { 7, set F 4 {7 { to adjust in detail.
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.
(Perform adjustments according to the actual operation.)
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.
Set the rated rotational speed of the motor. For the rated current, see the motor's nameplate or
test report.
Using this parameter along with 7 % {5, adjust the speed of response to the frequency command.
Using this parameter along with 7 % { &, adjust the speed of response to the frequency command.
* How to make adjustments according to the moment of inertia of the load
The moment of inertia of the load (including that of the motor shaft) was set at the factory on the
assumption that it would be three times as large as that of the motor shaft.
If this assumption does not hold, calculate the values to be entered in 418 and F 419, using
the following equations.

FY {8=40x [a/3
FY {59=20x [a/3

Where a is the times by which the moment of inertia of the load is larger than that of the motor.
After the above adjustments, if necessary, make fine adjustments as described below.

e To increase the response speed: Increase the setting of F 4 5.

« To reduce the response speed: Decrease the setting of # & {&.

o If overshooting or hunting occurs: Increase the setting of £ 4 (5.

o If reduction gears or the like squeak: Increase the setting of £ 4 (5.

o If an over-voltage trip occurs on completion of acceleration: Increase the setting of # 4 (5.
When making the above adjustments, increase or decrease settings in steps of 10% or so while
checking how things change.

Note also that, depending on the settings of F 4 {5 and F 4 {5, the frequency may exceed
the upper-limit frequency if the inverter is set so as to accelerate the load in the shortest
possible time.

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.

6.17.2 Setting motor constants 2 (Details)

[F 5 5 [T']: Exciting current coefficient

[F 4 5 5 ] Stall prevention control coefficient 1

: Stall prevention control coefficient 2

[F 55 5] Motor adjustment coefficient
[F 555 ] Maximam voltage adjustment coefficient
[F 5 5 & ] Waveform switching adjustment coefficient
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*  The following parameters enables you to make adjustments more finely.

Title Function Adjustment range Default setting
FHY80 | Exciting current coefficient 100-130 (%) 100
Stall prevention control
FHE5 coefficient 1 10-250 100
Stall prevention control
[ 3 R
FHEc coefficient 2 50-150 100
. . Depends on
F 454 | Motor adjustment coefficient 0-200 the capacity
Maximam voltage adjustment
[ R
FH55 coefficient 90-110 (%) 104
Fygg Waveform switching 0.1-14.0(kHz) 0.2

adjustment coefficient

F4ELD: Used to fine adjust the magnetic field increase rate in low-speed range. To increase the torque in
low-speed range, specify a larger value for £ 4 5 [i. Note that this parameter should be adjusted
only when enough torque cannot be obtained, even though auto-tuning (F 4 7 §=2') was made
after the setting of the parameters £ 4 { through £ 4 { 5. Note also that adjusting this
parameter may cause an increase in the no-load current in low-speed range. If the no-load current
exceeds the rated current, do not adjust this parameter.

F Y85 Using this parameter along with F 4 5§ 2 adjusts characteristics in a region in which the frequency
is above the base frequency (region where the field is weak).

F 457 Using this parameter along with 4 £ 5 adjusts characteristics in a region in which the frequency
is above the base frequency (region where the field is weak).

* How to make adjustments in a region (region where magnetic field is weak) above the base
frequency
If a heavy load is applied instantaneously (or transiently), the motor may stall before the load
current reaches the current set with the stall prevention level 1 parameter (F 5 /). In many
cases, this kind of stall can be avoided by gradually reducing the setting of 4 &5 5.
A drop in supply voltage may cause fluctuations of the load current or vibration of the motor. In
some cases, such phenomena can be eliminated by changing the setting of F 4 5 & to between
80 and 90. However, this may cause an increase in load current, so that it is also necessary to
adjust the setting of the electronic thermal protective level 1 parameter (= H - ) properly
according to the motor capacity.

F Y54 Thereis no need to adjust this parameter under normal conditions. (Do not change the setting,
unless otherwise instructed by Toshiba technical staff)

F 455 Specify alarger value for 7 4 5 5 to secure as high an output voltage as possible in a region
(region where magnetic field is weak) above the base frequency. Setting ~ % 5 5 to a larger value
may cause the motor to vibrate or gears to squeak. If such a phenomenon occurs, do not adjust
this parameter.

F Y55 Specify alarger value for F 4 5 & if switching from a waveform to another results in a considerable
increase in vibration and noise in middle-speed range (region between the start frequency and the
base frequency). If no improvement can be made by specifying a larger value, do not adjust this
parameter.
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6.18 Acceleration/deceleration patterns 2 and 3

6.18.1 Selecting an acceleration/deceleration pattern

[F 55 ] Acceleration/deceleration 1 pattern
[FETE | S-pattern lower-limit adjustment amount
[F55 7] S-pattern upper-limit adjustment amount

e Function
These parameters allow you to select an acceleration/deceleration pattern that suits the intended use.

Title Function Adjustment range Default setting
F 5072 | Acceleration/ deceleration 1 pattern 0: Linear, 1: S-pattern 1, 2: S-pattern 2 0
S-pattern lower-limit adjustment
1 -509 0,
F5808 | Jmount 0-50% 10%
F5ot S-pattern upper-limit adjustment 0-50% 10%
amount
1)  Linear acceleration/deceleration
A general acceleration/ Output frequency
deceleration pattern. [HZ]
This pattern can usually be Maximum frequency
used.
0
l—> 4_,| Time [s]
FIT
2)  S-pattern acceleration/deceleration 1
Select this pattern to Output frequency
accelerate/decelerate the [Hz] ! .
. . Maximum frequency |---4---=---c-cococ---
mot.or raFldIy to a high-speed i i
region with an output Set frequency i |
frequency of 60Hz or more or 1 |
1 1
to minimize the shocks [ !
applied during |
1
acceleration/deceleration. !
This pattern is suitable for 0 i -
neumatic transport > T
i ° FEZE<AC — | ) it [<]
machineg; F507-ECD
Actual acceleration time
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3)  S-pattern acceleration/deceleration

Select this pattern to obtain Output frequency
slow acceleration in a ) [Hz]
L. . X Maximum frequency |---=--—=-—--- oo JEE—
demagnetizing region with a _ -
small motor acceleration Set frequency /
torque. This pattern is
suitable for high-speed Base frequency
spindle operation.
0 >
Time [s]
Actual acceleration time

6.18.2 Selecting an acceleration/deceleration pattern

[FETT ] Acceleration time 2

[F5 5 ] Deceleration time 2

[F 55 3] Acceleration/deceleration 2 pattern

[F 5] Selecting an acceleration/deceleration pattern
[F5 (] Acceleration time 3

[F5 { {] Deceleration time 3

[F5 I Acceleration/deceleration 3 pattern

: Acceleration/deceleration 2 and 3 switching frequency

. Acceleration/deceleration 1 and 2 switching frequency

e Function
Three acceleration times and three deceleration times can be specified individually. A method of
selection or switching can be selected from among the following:
1) Selection by means of parameters
2) Switching by changing frequencies
3) Switching by means of terminals
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Title Function Adjustment range Default setting
FESOO | Acceleration time 2 0.0-3200 [sec] 10.0
F50 ! | Deceleration time 2 0.0-3200 [sec] 10.0
Fooy Selecting an acceleration/deceleration c_"' ﬁgg 5 ggz ; 1

pattern 3:Acc/dec 3
F5 !0 | Acceleration time 3 0.0-3200 [sec] 10.0
F5 ! ! | Deceleration time 3 0.0-3200 [sec] 10.0

1)  Selection using parameters

Output frequency [Hz] A

0 ;
1A [JED] Time [s]
F504=1 < >

Fsau=2 < >

A

& »
hl >

A

Acceleration/deceleration time 1 is initially set as the default. Acceleration/deceleration time 2 and 3 can
be selected by changing the setting of the £ 5 0 4.
Enabled if £ /15 &= ! (panel input enabled)

2)  Switching by frequencies - Switching the acceleration/deceleration time automatically at the frequency
settingof F 50 5.

Title Function Adjustment range Default setting
Acceleration/deceleration 1 and 2
ccrn T
F505 switching frequency 00-iL 00
F5 3 Acceleration/deceleration 2 and 3 0.0-LiL 0.0

switching frequency

Note: Acceleration/deceleration patterns are changed from pattern 1 to pattern 2 and from pattern 2 to
pattern 3 in increasing order of frequency, regardless of the order in which frequencies are
changed. (For example, if 7 5[ 5 islargerthan 5 {3, F 5 ! 3 pattern 1 is selected in the
frequency range below the frequency set with F 57 5.)
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Output frequency [Hz]
Set frequency
F51i3
F505
o | “ Time [s]

) @ (©)]
(1) Acceleration at the gradient corresponding
to acceleration time AL [
(2) Acceleration at the gradient corresponding
to acceleration time £ 500
(3) Acceleration at the gradient corresponding
to acceleration time £ 5 {0

@) (5) (6)
(4) Deceleration at the gradient corresponding
to deceleration time F 5 { {
(5) Deceleration at the gradient corresponding
to deceleration time F 57 {
(6) Deceleration at the gradient corresponding
to deceleration time o £ £

3)  Switching using external terminals - Switching the acceleration/deceleration time via external

terminals

Output frequency [Hz]

Set frequency

Acceleration/deceleration switching signal 1

Time [s]

(4) (8) :(6)

Acceleration/deceleration switching signal 2

(1) Acceleration at the gradient corresponding
to acceleration time AL L

(2) Acceleration at the gradient corresponding
to acceleration time £ 500

(3) Acceleration at the gradient corresponding
to acceleration time F 5 !

(4) Deceleration at the gradient corresponding
to deceleration time F 5 { {

(5) Deceleration at the gradient corresponding
to deceleration time F 5 {

(6) Deceleration at the gradient corresponding
to deceleration time o £ £
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M How to set parameters
a) Operating method: Terminal input
Set the operation control mode selection £ /75 d to .

b) Use the S2 and S3 terminals for switching. (Instead, other terminals may be used.)

S2: Acceleration/deceleration switching signal 1
S3: Acceleration/deceleration switching signal 2

Title Function Adjustment range Setting value
5 (the second
F 1 !5 | Input terminal selection 5 (S2) 0-65 acceleration/deceleration

mode selection)

58 (the third
F { {F | Input terminal selection 6 (S3) 0-65 acceleration/deceleration
mode selection)

B Acceleration/ deceleration pattern
Acceleration/deceleration patterns can be selected individually, using the acceleration/deceleration 1, 2
and 3 parameters.
1) Linear acceleration/deceleration
2) S-pattern acceleration/deceleration 1
3) S-pattern acceleration/deceleration 2

Title Function Adjustment range Setting value
F502 | Acceleration/ deceleration 1 pattern 0: Linear 0
F 503 | Acceleration/ deceleration 2 pattern 1: S-pattern 1 0
F5 12 | Acceleration/ deceleration 3 pattern 2: S-pattern 2 0

* For an explanation of acceleration/deceleration patterns, see 6.18.1.
* Both the settings of the S-pattern lower-limit and upper-limit adjustment parameters (F 5 & and
F 510 7) are applied to any acceleration/deceleration S-pattern.
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6.19 Protection functions

6.19.1 Setting motor electronic thermal protection

[£ H ~ |: Motor electronic thermal protection level 1
[F_{ 73] Motor electronic thermal protection level 2
[FE L 7] Motor 150%-overload time limit

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

M Parameter setting

Title Function Adjustment range Default setting
LM llxgsgqelectronlcthermal protection 10-100 (%) / (A) 100
£33 ll\g\c/);crrzelectronlc thermal protection 10-100 (%) / (A) 100
FEDT Motor 150%-overload time limit 10-2400 (s) 300

For more details, see 5.13.
Note. The 100% standard value is the rated output current indicated on the nameplate.

6.19.2 Setting current stall
[FEL ] Stall prevention level 1

5 5 | Stall prevention level 2

A Caution

® o Do not set the stall prevention level (F &5} ) extremely low.

If the stall prevention level parameter( /) 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 (F 5 I {) 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 [ {-specified level.

B Parameter setting

Title Function Adjustment range Default setting
FE&LD | | Stall prevention level 1 10-199 (%) / (A), 150
F {85 | Stall prevention level 2 200: Deactivated
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[Display during operation of the stall prevention]

During an {J [ 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, " " is displayed flashing

on and off.

Example of display
7]

* The switching from 5[} { to F {55 can be performed by entering a command through terminals.

For more details, see 6.4.1.

Note. The 100% standard value is the rated output current indicated on the nameplate.

6.19.3 Inverter trip retention

[F &L 2] 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
0: Cleared if power is turned off
FE&OZ2 | Inverter trip retention selection 1: Retained even if power is 0
turned off

* The causes of up to four trips that occurred in the past can be displayed in status monitor mode.
% Data displayed in status monitor mode when the inverter is tripped is cleared when power is turned off.

Past trip records can be displayed.
% Trip records are retained even if power is turned off and turned back on during retry operation.

W Flow of operation when F 5 2= !

Occurrence of a
trip

Reset the

inverter by
panel or
terminal
operation.

Completion of reset ﬁl Normal operation

Turn power off,
then turn it back
on to reset the
inverter.

The relay trips again.

If.th‘e cause of the - Display of the cause
trip is not « Failure signal FL
eliminated activated

Trip state is retained
- Display of the cause
« Failure signal FL not

If the cause of the
trip is eliminated

activated
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6.19.4 Emergency stop

[F &L 3] Emergency stop
[F &5 Emergency DC braking time

¢ Function
These parameters allow you to specify how to stop operation using an external control device when
an external trip occurs. When operation is stopped, the trip £ and the FL relay also are activated.
When setting F & I 3 to & (emergency DC braking), setalso £ 75  (DC braking rate) and
F £ 04 (emergency braking time)

1) External trip stop via terminals
The external trip stop function can be executed via the a-contact. Proceed as follows to assign an
external stopping terminal and select the stopping method:

Parameter setting]

Title Function Adjustment range Default setting
0: Coast stop
FEL 3 | Emergency stop selection 1: Slowdown stop 0
2: Emergency DC braking
FELO4 | Emergency DC braking time 0.0 ~ 20.0 [sec] 1.0
FZ25 { | DC braking current 0-100 (%) 50

(Example of terminal assignment): Assigning the trip stop function to the RES terminal

Title Function Adjustment range Setting
F i ¢3 | Inputterminal selection 3 (RES) 0-65 " (E’;‘tz:‘)a' trip

Note 1) Emergency stopping via the specified terminal is possible, even during panel operation.
Note 2) If DC braking is not needed to bring the motor to a stop under normal conditions, although * 5 {7 3 is
set to 2 (emergency DC braking), set the DC braking starting frequency (F &5 ) at 0.0 Hz.

n

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 ......ccceueueiniieennnne. "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
ofthe F 5L 3 parameter.
After this, "£ " will be displayed and a failure detection signal
generated (FL relay deactivated).
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6.19.5 Output phase failure detection

[FE D5 | Output phase failure detection mode selection

* Function
This parameter detects inverter output Phase failure. If the Phase failure status persists for one
second or more, the tripping function and the FL relay will be activated. At the same time, a trip
information £ 7 H [ will also be displayed.
Set 5 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 &L 5=0: No tripping (FL relay deactivated).
& {1 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 &1 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 & [l 5=3: The inverter checks for output phase failures during operation. The inverter will trip if the Phase
failure status persists for one second or more.

F & [l 5=4: The inverter checks for output phase failures at the start of and during 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.
Note: A check for output phase failures is made during auto-tuning, regardless of the setting of this
parameter.
Title Function Adjustment range Default setting

Disabled

At start-up (Only one time after
power is turned on)

At start-up (each time) 0
During operation

At start-up + during operation
Detection of cutoff on output
side

-0

F5O05 Output phase failure detection mode
selection
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6.19.6 Input phase failure detection
[FELDE ] Input phase failure detection mode 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.
Therefore, input phase failures cannot always be detected. A trip information £ 7 5 { will be
displayed.
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 or DC reactor .

F £ 8=0: No tripping (Failure signal FL not activated)
&0 8= !: Phase failure detection is enabled during operation. The inverter will trip if the abnormal voltage
status of main circuit capacitor persists for ten minutes or more. (Failure signal FL activated)

Title Function Adjustment range Default setting
F50 Input phase failure detection mode 0: Disabled, 1: Enabled 1
selection

Note1: Setting F & [ & 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: Parameter F & [ & is invalid for single-phase input model.

6.19.7 Control mode for small current

[FE D5 | Small current detection current hysteresis
[FE (I Small current trip/alarm selection
[FE [ ] Small current detection current

[FE {2 ] Small current detection time

¢ Function
The F & ! parameter allows the inverter to be tripped if a current smaller than the F 5 { -
specified value flows for more than the F 5 {Z'-specified time. When tripping is selected, enter the
detection time to tripping. Trip information is displayed as "&/ "

"

& 10=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=!:Theinverter will trip (Failure signal FL activated) if a current below the current set with £ & ¢ {
flows for the period of time specified with F 5 2.
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Title Function Adjustment range Default setting
FEL5 | Small current detection current hysteresis 1-20 (%) 10
o : H 0: Alarm only
F& !0 | Small current trip/alarm selection 1: Tripping 0
F & {{ | Small current detection current 0-100 (%) / (A) 0
F & {2 | Small current detection time 0-255 [sec] 0

< Example of operation>
Output terminal function: 24 (UC) Low current detection

F& 10 =10 (Alarm only)

Low current OFF T OFF
signal output

Output current (%)A F& 12 oriless FE 2

-

*  When setting # & I to ! (Trip), trip after low current detection time setting of F & { 2. After tripping,

Time [sec]

the low current signal remains ON.

6.19.8 Detection of output short-circuit

[FE {3 Detection of output short-circuit during start-up

¢ 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, the short-

time pulse should be selected.

: 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.

F & {3=2: Detection is executed with the short-time pulse every time you start up the inverter.

F & {3=3: Detection is executed with the short-time pulse only for the first time after putting power on or

after resetting.

F5 3=
FE 3=

- K2
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Title Function Adjustment range Default setting
: Each time (standard pulse)

: Only one time after power is
Detection of output short-circuit during turned on (standard pulse) 0
start-up Each time (short-time pulse)
Only one time after power is
turned on (short-time pulse)

- O

F& i3

6.19.9 Over-torgue trip

[F 5 {5 ]: Over-torque trip/alarm selection
[FE {E | Over-torque detection level

[FE _{H ] Over-torque detection time

[FE 5] Over-torque detection level hysteresis

¢ Function
Use the 5 {5 parameter to trip the inverter or to output the alarm if a torque currrent exceeding the
F £ 1R -specified level flows for more than the F & { £ -specified time. Trip information is displayed

as"OL".
FEI5=0: No tripping (FL relay deactivated).
An over-torque alarm can be put out by setting the output terminal function selection
parameter.
FGIS=1 The inverter is tripped (FL relay activated) only after a torque current exceeding the
F 5 !5 -specified level has been detected for more than the F 5 { & -specified time.
Title Function Adjustment range Default setting
. : 0: Alarm only
(- g
F & {5 | Over-torque trip/alarm selection 1: Tripping 0
FFE !5 | Over-torque detection level 0-250 (%) 150
F & !5 | Over-torque detection time 0.0-10.0 [sec] 0.5
F & !9 | Over-torque detection level hysteresis | 0-100 (%) 10
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<Example of operation>

1) Output terminal function: 12 (OT) Over-torque detection

F & {5=0 (Alarm only)

Over-torque

OFF

ON| OFF

signal output

lessithan Fif {

FEIE
F&IE—FE 1T

Torque current (%)

m When F 5 {

Time [sec]

= { (tripping), the inverter will trip if over-torque lasts for the period of time set with
F & {H.Insuch a case, the over-torque signal remains ON.

2) Output terminal function: 20 (POT) Over-torque detection pre-alarm

Over-torque pre-alarm OFF ON

OFF

Signal output

FG 16 x07
FGE 5 x07-F5 {9

Torque current
(%)

ON

Time [sec]

6.19.10 Cumulative operation time alarm setting

[F 5 &[] Cumulative operation time alarm setting
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¢ 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 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)

Title Function Adjustment range Default setting
FE3 1 Cumulallvg operation time 0.0-9.999 610.0
alarm setting

B Setting of output signal |
Ex.: When assigning the cumulative operation alarm signal output function to the OUT terminal

itle Function Adjustment range Setting
Output terminal selection 2A 42 (negative
=gy ‘ -
Fi3i (OUT-NO) 0-255 logic 43)

6.19.11 Over-voltage stall protection level

[FE 2 & | Over-voltage stall protection level

* For more details, see 6.13.5.

6.19.12 Undervoltage trip
[FE 2 7] Undervoltage trip/alarm selection

¢ Function

This parameter is used for selecting the control mode when an undervoltage is detected. Trip
information is displayed as "I/ 7 {".

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 60 % or less of its rating.

{: Inverter is stopped. It is also tripped (Failure signal FL activated), only after detection of a

voltage not exceeding 60% 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 DC reactor specified in 10.4.

FE2T

Title Function Adjustment range Default setting
0: Alarm only (detection level below 60%)
FEo Undervoltage trip/alarm 1: Tripping (detection level below 60%) 0
THEE T selection 2: Alarm only (detection level below 50%,
DC reactor needed)
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6.19.13 Trip at VIA low level input mode

[F& 33 Trip at VIA low level input mode

* Function
The inverter will trip if the VIA value remains below the specified value for about 0.3 seconds. In such
acase, "£ - {5"is displayed.

F & 3 3=0: Disabled ........ The detection function is disabled.

FE33=1-100 .o The inverter will trip if the VIA value remains below the specified value for about
0.3 seconds.
Title Function Adjustment range Default setting
0: Disabled
F Trip at VIA low level input mode 0
F533 | Trip W levelinpd 1-100%

Note : The VIA input value may be judged earlier to be abnormal, depending on the degree of deviation of
the analog data detected.

6.19.14 Parts replacement alarms

[F & 35| 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.

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
(parts replacement alarms)

FEIH

SNhWN 2

Y%  Display of part replacement alarm information
Part replacement alarm information (See page H-3) in the Status monitor mode allows you to check on
the time of replacement.
An example of display: :'-:' o d
%  Output of part replacement alarm signal
Assign the part replacement alarm function (function No. 44 or 45. See page K-20) to an output terminal.
An example of setting: To assign the function to the RY-RC terminal
Fi30=44
Note 1: Using F & 3 4 enter the annual average temperature around the inverter. Be careful not to enter the
annual highest temperature.
Note 2: Set F £ 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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6.20 Adjustment parameters

6.20.1 Pulse train output for meters

[F & & 5| Logic output/pulse train output selection (OUT-NO)
[F 5 75 ] Pulse train output function selection (OUT-NO)

[FE 7 7] Maximum nembers of pulse train

¢ Function

Pulse trains can be sent out through the OUT-NO output terminals.
To do so, it is necessary to select a pulse output mode and specify the number of pulses.

Ex.: When operations frequencies (0 to 60Hz) are put out by means of 0 to 600 pulses
FH=60.0, F555=1,FE 15=0, F5 7 7=600

Reference Default
Title Function Adjustment range of max. 3
setting
value
- Logic output/pulse train 0: Logic output
655 output selection (OUT-NO) | 1: Pulse train output - 0
0: Output frequency FH
1: Output current 185%
2: Set frequency FH
3: DC voltage 150%
4: Output voltage command value 150%
5: Input power 185%
6: Output power 185%
7: Torque 250%
8: Torque current 250%
_‘ Pulse train output function | 9: Motor cumulative load factor 100%
F5175 | selection (OUT-NO) 10:Inverter cumulative load factor 100% 0
11:PBR (braking reactor) cumulative 100%
load factor
12:Frequency setting value (after PID) FH
13:VIA Input value 10V/20mA
14:VIB Input value 10V
15:Fixed output 1 (Output current: 100%) 185%
16:Fixed output 2 (Output current: 50%) 185%
17:Fixed output 3 100%
(Other than the output current: 100%)
577 :\)/Ijz;rr;t!?nnumbers of 500-1600 (pps) _ 800

Note 1: When item of F 5 75 reachs “Reference of max. value”, the number of pulse train setby F 5 7 7 are
sent to output terminals (OUT-NO)

Note 2: The ON pulse width is maintained constant.
The ON pulse width is fixed at a width that causes the duty to reach 50% at the maximum pulse
number setwith F 5 7 7.
Therefore, the duty is variable.
For example, the ON pulse width is approximately 0.6 ms when F 5 7 7=5 [ [I, approximately 0.5
ms when F5 7 7= {000, orapproximately 0.3 ms when F 5 7 7= {500,

Note 3: The minimum pulse output rate is 38 pps. Keep in mind that no pulses can be put out at any rate
smaller than 38 pps.
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6.20.2 Calibration of analog outputs
[F&5 [ Inclination characteristic of analog output

' | Bias of analog output

¢ Function
Output signals from FM terminals are analog voltage signals. Their standard setting range is from 0
to 7.5Vdc.
Using the FM slide switch in the inverter, you can switch to 0-20mA output. Also, using these
parameters, you can calibrate the output to 4-20mAdc or 20-4mAdc.

Title Function Adjustment range Default setting
0: Negative inclination (downward
, | Inclination characteristic of analog slope)
- output 1: Positive inclination (upward 1
slope)
F 552 | Bias of analog output 0-100% 0
m Note: To switch to 0-20mAdc (4-20mAdc), turn the FM slide switch to the | position.

B Example of setting
FE5 =1, F552=0 F&65 i=1,F552=20

(mA) (mA)
20 20
€ €
e e
5 5
o o
= =
g g .
s Srega] [
0 100% 0 100%
Internal calculated value Internal calculated value
FE&5 (=0, F552=100 F&5 =0, F552=100
(mA) (mA)
sams 20 Rgmmmemego oo -a-- 20
€ n €
@ : Large gain | g
=3 3
©FES2 O F&372
= =]
Qo o
= 5 4
(] N (]
0 100%
Internal calculated value Internal calculated value

%  The analog output inclination can be adjusted using the parameter F /7.
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6.21 Operation panel parameter

6.21.1 Prohibition of key operations and parameter settings

[F 71 IT]: Prohibition of change of parameter setting

[F 73] Prohibition of panel operation (FC)

[F 73 3] Prohibition of panel operation (RUN/STOP keys)

[F T34 ] Prohibition of panel emergency stop operation

[F 735 ] Prohibition of panel reset operation

[F 73 E | Prohibition of change of £ /75 o/F 1 o during operation

¢ Function
These parameters allow you to prohibit the operation of the RUN and STOP keys on the operation
panel and the change of parameters. Using these parameters, you can also prohibit various key
operations.

[Parameter setting]

Title Function Adjustment range Default setting
60 :éﬁmzm"” of change of parameter 0: Permitted, 1: Prohibited 0
F 7380 | Panel operation prohibition (FC) 0: Permitted, 1: Prohibited 0
F133 fé%“?g?g;szaygfl operation 0: Permitted, 1: Prohibited 0
F134 E;:r‘:::gﬁn of panel emergency stop | . oo itted, 1: Prohibited 0
FI135 Prohibition of panel reset operation 0: Permitted, 1: Prohibited 0
£ 735 | Pronibition of change of 0: Permitted, 1: Prohibited 1

L0 d1F 0 d during operation

B Resetting method

Only the £ 75 [ parameter is designed so that its setting can be modified even if 1 (prohibited) is selected.

F-73



TOSHIBA E6581158

6.21.2 Changing the display unit to A/V/min™
[F 75 {]Current/voltage display mode

e Function
These parameters are used to change the unit of monitor display.

% < A (ampere)/V (volt)

Bl Example of setting
During the operation of the VFS11-2037PM (rated current: 17.5A) at the rated load (100% load), units are

displayed as follows:

1) Display in percentage terms 2) Display in amperes/volts

r Output current:

L 17.5A
DC voltage:
200V (val

Y200 | Lnencdmo
AC)

Title Function Adjustment range Default setting
FI0 Current/voltage 0: % 0
'~ ' | display mode 1: A (ampere)/V (volt)

* The F 71 { converts the following parameter settings:
e Adisplay Current monitor display
Motor electronic-thermal protection level 1 and 2

EHF F LT
DC braking current F2s !l
Stall prevention level 1 and 2 FGO U FIRS
Small current detection current FE
Step-out detection current level Fgun

(for PM motors)
e Vdisplay Voltage monitor display
Note) Base frequency voltage 1and 2 (L w, F { 7 {)s always displayed in the unit of V.
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6.21.3 Displaying the rotational speed of the motor or the line
speed
[F 75 2] Frequency free unit magnification
[F 755 ] Inclination characteristic of free unit display
[F 75 E | Bias of free unit display

¢ 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 7 &'-set value will be displayed as
follows:

[Value displayed] = [Monitor-displayed or parameter-set frequency | x [F 75 2]

1)  Displaying the motor speed
To switch the display mode from 60Hz (default setting) to 1800min™ (the rotating speed of the 4P
motor)
S
Fi0e=8. 800 F102=30.00|

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

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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Title Function Adjustment range Default setting
. 0.00: Free unit display disabled (display of
Fane zfg;zgg’i;;ee unit frequency) 0.00
0.01-200.0

Inclination . P

F105 | charscisstcor o | Negale nntn (dovmuya sope 1
unit display : P P
Bias of free unit

- -

FI0E display 0.00-F H 0.00

* The F 702 to F 705 converts the following parameter settings:

e Free unit Frequency monitor display Operation frequency command, Operation

frequency, PID feedback, Frequency command
value (PID-computed), Operation frequency
command at trip

Frequency-related parameters FHOULLL, 57 157 7,
FAaoo, Fio L FiDe, FIET,
FE‘ 2oF20M, F2 1,
S FIHD FEH L FEHE,
FE‘SE,FE‘EE, FZES, F2ET,
FOERE, F2I10-F2I5 F2BT-F254,
F343, FB’-fS FLRO5,F513,
Fg 2, FB I
B An example of setting when ~ 4 is 80 and F 77 is 10.00
[F305=1, Fi0E=0.00 [F385=1, F 755=20.00
Operation Operation
panel display panel display
800 f[r-mmmmmmmmmmmmeeeo ] 1000
‘\F w0 200
0 . 0
0 (Hz) (Hz)
Output frequency Output frequency
[F705=0, F 10 5=80.00
Operation
panel display

800

Output frequency
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6.21.4 Changing the steps in which the value displayed
changes

[F 75 7] Free step 1 (pressing a panel key once)
[F 75 EH | Free step 2 (panel display)

* Function
These parameters are used to specify steps in which the command value or standard monitor output
frequency displayed on the panel changes each time you press the up or down key to set a
frequency on the operation panel.

Note 1: The settings of these parameters have no effect when the free unit selection (F 7 ') is enabled.

Note 2: If you press the Up key on the panel repeatedly to increase the frequency while = 711 7 is set to any
value other than 0, the “HI"” alarm will appear immediately before the frequency exceeds the F H
(maximum frequency) and the frequency will stop increasing. Similarly, if you press the Down key on
the panel repeatedly to decrease the frequency, the “LO” alarm will appear immediately before the
frequency decreases below the ! .. (lower-limit frequency) and the frequency will stop decreasing.

B When F 7[! 7isnot0.00, and F 75 is not O (disabled)

Under normal conditions, the frequency command value from the operation panel increases in steps of 0.1
Hz each time you press the key. If £ 70 7 is not 0.00, the frequency command value will increase by
the value with £ 71 7 each time you press the @ key. Similarly, it will decrease by the value set with

70 7 each time you press the @ key.
In this case, the output frequency displayed in standard monitor mode changes in steps of 0.1 Hz, as usual.

B When F 7 7isnot 0.00, and £ 7[ & is not O (disabled)
The value displayed on the panel also can also be changed in steps.

[Output frequency displayed in standard monitor mode | =[ Internal output frequency] X £ 158
Faon
Title Function Adjustment range Default setting
107 Free step 1 (pressing a panel key 0.00: Disabled 0.00
Y " | once) 0.01-F H (Hz) )
F 108 | Free step 2 (panel display) (1):_2|35'§ab|8d 0

B Example of setting 1
When £ 75 7=10.00 (Hz):
The frequency (£ [ ') set on the operation panel changes in steps of 10.0 Hz: 0.0 — 20.0 — ... 60.0 (Hz),
each time you press the @ key. This function comes in very handy when operating the load at limited
frequencies that change in steps of 1Hz, 5Hz, 10Hz, and so on.
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Bl Example of setting 2
When F 78 7=1.00 (Hz), and F 70 8=1:
Each time you press the @ key, the frequency setting ~ £ changes in steps of 1Hz: 0> 1 —>2 — ... - 60
(Hz) and also the value displayed on the operation panel changes in steps of 1. Use these settings to hide
decimal fractions and also the value displayed on the operation panel changes in steps of 1. Use these
settings to hide decimal fractions.

6.21.5 Changing the item displayed by default
[F 7 (] Standard monitor display selection

e 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 ".0" or " F F". This format can be changed to any other monitor display format by setting
7 11, This new format, however, will not display an assigned prefix such as £ or .

M Parameter setting
Title Function Adjustment range Default setting

0: Operation frequency (Hz/free unit/step)
1: Frequency command (Hz/free unit/step)
2: Output current (%/A)
3: Inverter rated current (A)
F1in Standard monitor display 4: Inverter load factor (%) 0
selection 5: Output power (kW)
6: Frequency command after PID control
(Hz/free unit/step)
7: Optional item specified from an external
control unit
%  For more information on the = 7 {{J option “ 7,” refer to “Communications Function Instruction
Manual.”
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6.21.6 Canceling the operation command

[F 7 {5 Canceling of operation command when standby terminal (ST) is turned
off

¢ Function
When the standby (ST) terminal is turned off during panel operation, the inverter will restart operation
if the ST terminal is turned back on. Using this parameter, you can also set the inverter so that, even
if the ST is turned back on, it will not restart operation until you press the RUN key.

Title Function Adjustment range Default setting
Canceling of operation . .
£715 | command when standby O: Operat!on command canr;eled (cleared) 1
. ¥ 1: Operation command retained
terminal (ST) is turned off

6.21.7 Selection of operation panel stop pattern

[F 72 1] Selection of operation panel stop pattern

* Function
This parameter are used to select a mode in which the motor started by pressing the key on
the operation panel is stopped when the (STOP) key is pressed.

1)  Slowdown stop
The motor slows down to a stop in the deceleration time set with &£ (or F 55 for F5 ¢ 1)

2) Coast stop
The inverter cuts off power supply to the motor. The motor comes to a stop after coasting for a while by

inertia. Depending on the load, the motor may keep running for a good long time.

Parameter setting]

Title Function Adjustment range Default setting
- 3 « | Selection of operation panel stop | 0: Slowdown stop
r L~ . 0
pattern 1: Coast stop
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6.22 Communication function (Common serial)

6.22.1 Setting of common function

: Communication rate

: Selection of communication
protocol

: Block write data 1
: Block write data 2
Block read data 1
: Block read data 2
: Block read data 3

: Parity
: Inverter number

= [T T !
O O O 10
D e D Dt

My |~ I3

: Communication error trip time

: Communication waiting time

[T
e [
23 =3
b

: Setting of master and slave for
communication between inverters

{ {]: Communication commmand point [F & 75 |: Block read data 4
1 setting

F & {Z]: Communication commmand point [F & 79 |
1 frequency

: Communication commmand point [F § & T |: Free notes
2 setting

Block read data 5

{ |: Communication commmand point
2 frequency

* Function
Function The VFS11 Series allows a data communication network to be constructed for exchanging data
between a host computer or controller (referred to collectively as the computer) and the inverter by
connecting an optional RS232C or RS485 communication conversion unit.
<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
<RS232C communication>
Data can be exchanged between one computer and one inverter.
<RS485 communication>
Data can be exchanged between the computer and each of the inverters connected.

% The following are available as common serial optional units:

e RS232C communications conversion cable (Model: RS20035)

e RS485 communication conversion unit with terminal board (Model: RS4001Z, RS4002Z)
Communication cable (Model: CAB0011 (1m), CAB0013 (3m), CAB0015 (5m))

Internal RS485 communication circuit board ( Model: RS4003Z)

Internal DeviceNet communication circuit board ( Model: DEV001Z)

Internal LONWORKS communication circuit board ( Model: LIU005Z)

These internal products require no interconnect cables, because of built-in type.
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B Communication function parameters (Common serial options)
The data transfer speed, parity type, inverter number, and communication error trip time can be set/edited by
operation panel operation or communication function.

Title Function Adjustment range Default setting
0: 1200bps
1: 2400bps
FE0L | Communication rate 2: 4800bps 3
3: 9600bps
4: 19200bps
0: NON (No parity)
FE0 ! | Parity 1: EVEN (Even parity) 1
2: ODD (Odd parity)
FEL0Z | Inverter number 0-255 0
n — L 0: Desabled (*)
FED Communication error trip time 1-100 (s) 0
I % ol 0.00: Regular communication
con
FEED Communication waiting time 0.01-2.00 (s) 0.00
0: Slave (0 Hz command issued in
case the master inverter fails)
1: Slave (Operation continued in
Setting of master and slave P g&:se jhe master Inverter fallg)
con o : Slave (Emergency stop tripping
FEOER | for communication between ; N . 0
= in case the master inverter fails)
inverters \ L.
3: Master (transmission of
frequency commands)
4: Master (transmission of output
frequency signals)
o Communication command point 1 . o
FE setting 0-100 (%) 0
1N fCommunlcatlon command point 1 0-500.0 (Hz) 0.0
requency
P Communication command point 2 | - o
FE i3 setting 0-100 (%) 100
Communication command point 2 50.0 (WP type)
- "
Fg i frequency 0-500.0 (Hz) 60.0 (WN, AN type)
Fgag Selection of communication 0: Toshiba inverter protocol 0
protocol 1: ModbusRTU protocol
0: No selection
Tn . 1: Command 1
FH 0 | Block write data 1 2° Gommand 2 0
3: Frequency command
4: Output data on the terminal
T . board
F&7 ! | Block write data 2 5: Analog output for 0
communications

F-81




TOSHIBA E6581158

Title Function Adjustment range Default setting
0: No selection
-
F875 | Blockread data 1 1: Status information 0
2: Output frequency
FH 75 | Block read data 2 3: Output current 0
4: Output voltage
FH 77 | Block read data 3 5: Alarm information 0
6: PID feedback value
FH 75 | Block read data 4 7: Input terminal board monitor 0
8: Output terminal board monitor
- 9: VIA terminal board monitor
F8 73 | Blockread data 5 10: VIB terminal board monitor 0
FEEL | Free notes 0-65535 0
* Disabled............ Indicates that the inverter will not be tripped even if a communication error occurs.
TAP oo The inverter trips when a communication time-over occurs.

In this case a trip information £ ~ ~ 5 flashes on and off on the operation panel.

6.22.2 Using the RS232C/RS485

B Setting the communication functions
Setting commands and frequencies by communications has priority over sending commands from the
m operation panel or the terminal board. Command/frequency setting by communications can therefore be

enabled, irrespective of the setting in the command mode (£ /7 o) or the frequency setting mode (F /710 ).

When inverters are connected to each others, however, in order for slave inverters to recognize frequency
signals from the master inverter as frequency commands, the frequency setting mode selection 1 parameter
(F 10 d) provided for each slave inverter needs to be set to 4 (serial communications). Refer to the
COMMUNICATIONS EQUIPMENT USER'S MANUAL for details.

However, when the input terminal function selection parameter is set to 48: SC/LC (Serial/Local selection),
the inverter can be operated with the settings of the command mode (£ /7 o) or the frequency setting mode

(F 10 &) by external input.

B Transmission specifications
ltem Specifications

Transmission scheme Half-duplex

Connection scheme

Centralized control

Synchronization scheme

Asynchronous

Transmission rate

Default: 9600 baud (parameter setting)
Option: Either 1200, 2400, 4800, 9600, or 19200baud

Character transmission

ASCII code: JIS X 0201 8, 8-bit (fixed)
Binary code: Binary, 8-bit (fixed)

Stop bit length

Inverter receiving: 1 bit, Inverter sending: 2 bits

Error detection

Parity: Even, Odd, or None selectable by parameter setting;
check sum method

Character transmission format

Receiving: 11-bit, Sending: 12-bit

Order of bit transmission

Least significant bit first

Frame length

Variable to a maximum of 17 bytes
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B Example of connection for RS485-communication
<Example of connection>

Host computer

Option

VNN )\
LT [T [

VF-S11 VF-811 VF-811 | === 7777777~ VF-811

<Independent communication>
Perform computer-inverter connection as follows to send operation frequency commands from the host

computer to inverter No. 3:
Host computer

=0T

Response data INV R host)

11 Nooo [W| 511 No0t [W| 511 Noo2 [ W[ 511 Noo3 11 No29 [W| 511 No30 [W
M ~ > > 4
© [y o) © ©
s S s s s
© © © © ©
c i c c <
[ o [ (3 (3
g 2 2 2 2
g 5 g g 5

"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.

* 1 Use the terminal board to branch the cable.

Data is sent from the host computer.
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.

%  For details of the communication function, refer to the separate instruction manual, “VF-S11 Serial
Communication Function” (E6581156).
Note 1.: Limit the distance between the common serial optional units and the inverter to 5m.
2.: Set Data transfer speed to 9600 bps or less if data exchange between RS4001Z and the
inverter.
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6.23

Parameters for options

6.24

/ | Parameter for option 1

: Parameter for option 2
: Parameter for option 3
: Parameter for option 4
: Parameter for option 5

These parameters can be used only when specific optional parts are installed. Do not use these parameters
unless such parts are installed.

Permanent magnetic motors

[F 9 7] Step-out detection current level
[F 9 7 ] Step-out detection time
[F 5§ {7 High-speed torque adjustment coefficient

¢ Function H
If the permanent magnet motor (PM motor) steps out and if the exciting current increases (it increases
in such a case) and remains above the value set with 7 5 {[J for the period of time set with # 5 { {,
the inverter will judge the motor to be stepping out and trip it. At that time, the trip message

"5 0L E"is displayed.
Title Function Adjustment range Default setting
F 49 {0 | Step-out detection current level 10 ~ 150 (%) / (A) 100
F49 ¢! | Step-out detection time 0.0 ~ 25.0 [sec] 1.0
F 5 {2 | High-speed torque adjustment coefficient | 0.0 ~ 650.0 0.00

Note 1: When using an PM motor, consult your Toshiba dealer, since the inverter is not compatible with all
types of PM motors.

Note 2: The inverter may fail to detect step-out in some cases, because it uses an electrical method to detect
step-out. To avoid detection failures, you are recommended to install a mechanical step-out detector.

Note 3: There is no need adjust F § {Z under normal conditions. (Do not change the setting, unless
otherwise instructed by Toshiba technical staff.)
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7. Applied operation

7.1 Setting the operation frequency

Applied operation can be performed by selecting the inverter frequency setting. To make settings for applied
operation, use the basic parameter F /7 o (selection of frequency setting mode 1), and the extended
parameters F £ 7 I (frequency priority selection) and F &I 7 (selection of frequency setting mode 2).

(1) Internal potentiometer setting (2) Operation panel key setting
F F
R R
RES RES
S1 S1

5 O s O
s3 s3
Pl O Pl O
PLC PLC
PP
Y Y
VIB VIB

Fhnod.o Fnod:3
Fooo.o Feoo:o

Enter the number with the operation panel
keys, then press the ENT key to conform.
(Save the setting)
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External potentiometer setting

n Fhdd: 2
2000
con: b

Use the parameters F 2 {{ito F 2

setting.

rn

{ 3 for this

(5) Input current setting (4 to 20 mAdc)
F
R
RES I
S1
= Q
S3
= O
PLC
Y
Current VIA
signal viB
CC

Fhbd: !
Fooo: o

Use parameters F &' [J
(F2 0 !:20%)

! to F 20 Y for this setting.

(4) Input voltage setting (0 to 10 Vdc)

VIA
7 \%
R
RES
S1
e
S3
L o
PLC
Y
VIA
Voltage signal VIB
oo

l ll o d l’

l_l e

U e
Use the parameters F 2/ {J { to F 20 ¥ for this
setting.

(Touse VIB, set F 110 4 at &)

(6) External contact UP/DOWN

F

R

RES

S1(UP)

S2 (Down)@
S3 (CLR)

ce O
PLC

- ©
Vi

cc

FROG: 5 F20Oo: 0

Use the parameters F 25 4 to F
setting.

To change the frequency when power is off, set
FoRg: ! (Rewriting of £ 2 & & when power

£ 5 B for this

! (Allocation of UP)
S 2 (Allocation of DOWN)
5 “15' (Allocation of CLR)
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Preset-speed (8a) Voltage/current switching 1

VIA
F F
R R
RES RES !
$1 S1 (FCHG)
) 2O
S3 S3
= O ce
PLC PLC
PP @ Current signal PP @
VIA VIA
VIB

£ N0 d: I (Terminal board) F 200 I (Forced switching of FCHG)
S ito 5 ~ 1:1-7-speed run F ! !4 38 (Allocation of FCHG)
FZ28 7toF254: 8-15-speed run Fhbd: 2
To select 7-speed run, use the terminals S1 to S3. Feot
To select 15-speed run, allocate the input terminal
function SS4.

(8b) Voltage/current switching 2 (9) Analog addition setting

VIA
F F
R R
RES | RES
S1 st
S0 LB
S3 s3
= O :
PLC Voltage/current PLC
Current signal PP @ signal PP @
VIA VIA
o e

]
"

]
u
n
ch

(Automatic switching) d: 5(VIA+VIB)
e
[ )

C3E3C3
P
JNL) NP

haTant
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(10) Switching between external contact UP/DOWN and  (11) Switching between analog setting and preset

VIA input speed setting
VIA
F v F
R R
RES (FCHG) RES
S1 (Up) S1
S2 (Down) s2 @
S3 (Clear) S3
= O = O
PLC Voltage/current PLC
PP @ signal PP @
VIA VIA
ViB Volt VIB
signal

FhOd:5 F200:0,F207: 1 Fhbd: { (VIA)or 2 (VIB)

F t!3: 38 (Alocation of FCHG) £ 110 d: O (Terminal board)

To switch to VIA setting, enter the command 2000

through FCHG. To switch to preset-speed setting, use the

Foiiy: L}' (Allocation of UP) external terminals S1 to S3

F {15 42 (Allocation of DOWN)

F A “15' (Allocation of CLR)
(12) Switching between analog setting and terminal (13) Setting by means of a remote input device

setting from the operation panel

F

R

RES (FCHG) RES

st P

S2 I | @

Voltage/current |
signal P | 1 @
VIA | |
Vot VIB o~
signal
Connector for remote control
£ F 10 d: 3 (Operation panel) Communication command fa00h 14bit: 1
F t!3: 38 (Allocation of FCHG) Pnonty on remote input device
To switch to £ 2 7 setting, enter the (FRbd:H)
command through FCHG.
F2oo: o
F2a87 {(VIA)yor 2 (VIB).
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(14) Switching between remote control and local control

Communication command fa00Oh 14bit: 1
F ¢ !4 48 (Alocation of SL/LC)

F Switched to local when a command is entered

R through SC and LC during operation by means
of a remote input device

RES Activated if the parameter ~ /15 o, F 200 or

S1(SC/LC) F 207 is soset

e
S3
O
PLC
 Q
VIA

VIB

2

Connector for remote control

7.2  Setting the operation mode

Applied operation can be performed by selecting the operation mode. To set the operation mode, use the basic
parameter £ /711 & (command mode selection) and the input terminal selection parameter.

(1) Operation panel operation (2) Terminal board operation
F F
R R
RES RES
S1 S1

e 0
s3 s3

cc cc
PLC PLC

) )

VIA VIA

VIB VIB

cc cc
[0 d: ! (Operation panel) L0 g O (Terminal board)
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®)

©®)

Operation from an external input device

Oy
O,

Connector for remote control

Priority is given to an external input device

when the remote command fa00h 15-bit is setat 1.

Switching from the operation panel to the terminal

board

F

R
RES
S1

SZ(CMTP)@
s3

= 0
PLC

o Q
PIA

VIB N 1
cc i) €

]

Od: !

{ 15:50 (Allocation of CMTP)

To switch to terminal board operation, use the
external CMTP input.

i

lal

Switching from an external input device to the
terminal board

F

R

RES
$1(SCILC)
s2

0O

ce O
PLC

PP

VIA

VI8
cc

Connector for remote control

£ 110 d: O (Terminal board)

F { 14: 4 F (Allocation of SL/LC)

Remote control can be switched forcefully

to local control from the external SC/LC by
setting the remote command fa0O0h 15-bit at 1.
Operation is controlled from the terminal board.
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8. Monith%Mtus

Refer to 4.1 about flow of monitor.

8.1 Status monitor mode
8.1.1  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 key twice.

Setting procedure (eg. operation at 60Hz)
Key LED Communic
operated display ation No.

Item displayed Description

The operation frequency is displayed (Operation at
&0.0 60Hz). (When standard monitor display selection
F 7 10 is set at 0 [operation frequency])

The first basic parameter “A L H” (history function)

Parameter setting

AUH Lo
mode is displayed.
Direction of r__r FEO1 The direction of rotation is displayed.
rotation e (F - - F:forward run, £ - - - : reverse run)
Note 1 Operation The operation frequency command value (Hz/free
frequency F&O.0 FEO2 unit) is displayed.
command
= S =
Note 2 | Load current roagn FEO03 T_he inverter output current (load current) (%/A) is
displayed.
Note 3 | Input voltage snn FEO4 | The inverter input (DC) voltage (%/V) is displayed.
Output voltage FEO5 The inverter output voltage (%/V) is displayed.
Torque 9 &0 FE18 The torque (%) is displayed.

L ]

£

Torque current FE20 The torque current (%/A) is displayed.

Ll

-
£

FE27 The inverter load factor (%) is displayed.

~~

Inverter load factor

PBR cumulative The cumulative load factor of the braking resistor

0 0/00/0/0/0/0CON0 L))

r
load factor r 50 FE25 | (%) is displayed.
Input power L OBO FE29 The inverter input power (kW) is displayed.
Output power H 75 FE30 The inverter output power (kW) is displayed.
Operation nn The operation frequency (Hz/free unit) is
frequency o600 FDO0 displayed.

(Continued overleaf)
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Note 4

Note 5

Note 6

Note 6

Note 7

Note 7

Note 7

E6581158
(Continued)
. Key LED Communic -
ltem displayed operated display ation No. Description
The ON/OFF status of each of the control signal
input terminals (F, R, RES, S1, S2, S3, VIB and
VIA) is displayed in bits.
ON: | ool ol
Input terminal @ ol FEO6 oFRg I/III\\\\\
nput termina cocd ol VIA i/ \_F
VIB R
S3 RES
S2 S1
The ON/OFF status of each of the control signal
output terminals (RY, OUT and FL) is displayed in
bits.
’ FR ON: ! o P
Output terminal @ ooodd FEO7 OFF: , L)
FL -I \l. RY-RC
OUT-NO
CPU1 version @ w il FEO8 The version of the CPU1 is displayed.
CPU2 version @ wel ! FE73 The version of the CPU2 is displayed.
Memory version @ wED ! FEO09 The version of the memory mounted is displayed.
PID feedback @ d 50 FE22 The PID feedback value is displayed. (Hz/free unit)
Frequency @ !
command value @ 5 1o FE15 '(Ij'ir;e I:Ilzgjco(m;z);::: Hr?i?)uency command value is
(PID-computed) @ played.
Intearal input The integrated amount of power (kWh) supplied to
gl P @ A BS FE76 | the inverter is displayed.
P (0.01=1kWh, 1.00=100kWh)
Integral outout The integrated amount of power (kWh) supplied
ow?er P @ H 75 FE77 from the inverter is displayed.
P (0.01=1kWh, 1.00=100kWh)
Rated current @ A IG5 FE70 The rated current of the inverter (A) is displayed.
Past trip 1 @ Ol3iel FE10 Past trip 1 (displayed alternately)
Past trip 2 @ OH o7 FE11 Past trip 2 (displayed alternately)
Past trip 3 @ OP3 o3 FE12 Past trip 3 (displayed alternately)

(Continued overleaf)
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Note 7

Note 8

Note 9

E6581158
(Continued)
. Key LED Communic -
Item displayed operated display ation No. Description
Past trip 4 @ ~Er-r o4 FE13 Past trip 4 (displayed alternately)
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: {
Parts replacement @ " . OFF:
alarm information il awdl FET9
Cumulative Cooling fan
operation time Control circuit board capacitor
Main circuit capacitor
Cumulative @ Ln o FE14 The cumulative operation time is displayed.
operation time e (0.01=1 hour, 1.00=100 hours)
Default display 5on The operation frequency is displayed (Operation at
e

mode

60Hz).

H-3




TOSHIBA E6581158

8.1.2 Display of detailed information on a past trip

Details on a past trip (of trips 1 to 4) can be displayed, as shown in the table below, by pressing the @ key
when the trip record is selected in the status monitor mode.

Unlike the "Display of detailed trip information at the occurrence of a trip" in 8.2.2, details on a past trip can be
displayed, even after the inverter is turned off or reset.

Item displayed opgr?;ed LED display Description
Note 11 | Past trip 1 O ! ! | Pasttrip 1 (displayed alternately)
Continuous trips a2 The number of time the same trip occurred in succession is
displayed. (Unit: times)
Note 1 Operation oE00 The operation frequency when the trip occurred is
frequency : displayed.
Direction of Fr-F The direction of rotation when the trip occurred is displayed.
rotation (F ~ - F:Forward run, F - - ~: Reverse run)
Operation The operation command value when the trip occurred is
frequency FEOD displayed.
command

The inverter output current when the trip occurred is

Note 2 | Load current i50 displayed. (%/A)
Note 3 | Input voltage Hi20 Z,Z;:;,/:(;te(rn/l,r;s;“ voltage (DC) when the trip occurred is
Output voltage Fioo The inverter output voltage when the trip occurred is

O CONCOCOe

displayed. (%/V)

The ON/OFF statuses of the control input terminals (F, R,
RES, S1, S2, S3, VIB and VIA) are displayed in bits.

ON: | Ly
OFF:

[}
{

/~-

Note 4 | Input terminal

]
[
\ 1\

Vi

Vi

] | \
B
S3
S2

®

The ON/OFF statuses of the control output terminals (R
OUT and FL) are displayed in bits.

A
[\

FL -I \} RY-RC

OUT-NO

The cumulative operation time when the trip occurred is
EB5E displayed.
(0.01=1 hour, 1.00=100 hours)

ON: { Il
Note 5 | Output terminal @ 0ot OFF: v

Note 9 | Cumulative
operation time

Past trip 1 Press this key to return to past trip 1.

®®
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8.2 Display of trip information
8.2.1  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.

B Display of trip information

Error code F:o”;;e Description
nErr() 0000 No error
ar i 0001 Overcurrent during acceleration
ore 0002 Overcurrent during deceleration
oE3 0003 Overcurrent during constant speed operation
gl 0004 Load-side overcurrent during start-up
JC AR 0005 Armature-side overcurrent during start-up
EFPH I 0008 Input phase failure or exhaustion of main circuit capacitor
EFPHEO 0009 Output phase failure
ar 000A | Overvoltage during acceleration
rc 000B | Overvoltage during deceleration
or3 000C Overvoltage during constant-speed operation
[ 000D Inverter overload trip
gL 000E Motor overload trip
gL r 000F Dynamic braking register overload trip
OH 0010 Overheating trip or thermal detector failure
£ 0011 Emergency stop
EEF ! 0012 | E°PROM fault 1 (writing error)
I T:F 0013 EQPI;OM fault 2 (initialization error) or power-off during the setting of
EEF3 0014 E’PROM fault 3 (reading error)
Err?d 0015 Inverter RAM fault
Err3d 0016 Inverter ROM fault
ErrH 0017 CPU fault trip 1
Errs 0018 Communication error
Err 001A | Current defector fault
Err8 001B Optional circuit board format error
UL 001D Small-current trip
L 001E Undervoltage trip
Ok 0020 Over-torque trip
EFZ 0022 Ground fault

(Continued overleaf)
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(Continued)
Error code Failure Description
code
arf iF 0025 Overcurrent flowing in element during acceleration
OL2F 0026 Overcurrent flowing in element during deceleration
grar 0027 Overcurrent flowing in element during constant-speed operation
EEn ! 0054 Auto-tuning error
EEYP 0029 Inverter type error
OHZ 002E External thermal input
£-1!8 0032 VIA cable break
£-18 0033 Communication error between CPUs
E-20 0034 V/F control error
£E-21 0035 | CPU fault 2
SOUE 002F Step-out (for PM motors only)

(Note) Past trip records (trip records retained or trips that occurred in the past) can be called up.
(Refer to 8.1 "Status monitor mode" for the call-up procedure.)
(*) Strictly speaking, this code is not an error code; this code is displayed to show the absence of error
when the past trip monitor mode is selected.

8.2.2 Display of trip information at the occurrence of a trip

Note 1

Note 2

Note 3

At the occurrence of a trip, the same information as that displayed in the mode described in 8.1.1, "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 8.1.2, "Display of
detailed information on a past trip."

B Example of call-up of trip information
Key LED Communic
operated display | ation No.

Item displayed Description

Status monitor mode (The code blinks if a trip
Cause of trip ar2 occurs.)

The motor coasts and comes to a stop (coast stop).
The first basic parameter “A Lf H” (history function)

Parameter setting AUH
(4]

mode is displayed.
Direction of The direction of rotation at the occurence of a trip
- @ Fr-F FEO1 is displayed. (F ~ - F: forward run, F - - ~:
rotation
reverser run).
Operation @ The operation frequency command value (Hz/free
frequency FRO.D FE02 unit) at the occurrence of a trip is displayed.
command
The output power of the inverter at the occurrence
o r
Load current @ L1130 FEO3 | of a trip (%/A) is displayed.
u e The inverter input (DC) voltage (%/V) at the
Input voltage @ g FE04 occurrence of a trip is displayed.
Output voltage @ 7o FEO5 The output voltage of the inverter at the

occurrence of a trip (%/V) is displayed.

(Continued overleaf)
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Note 4

Note 5

E6581158
(Continued)
. Key LED Communic -
Item displayed operated display ation No. Description
n The torque at the occurrence of a trip (%) is
Torque @ 9 &0 FE18 displayed.
n The torque current (%/A) at the occurrence of a
Torque current @ c 50 FE20 trip is displayed.
T The inverter load factor (%) at the occurrence of a
Inverter load factor @ Lo FE27 trip is displayed.
PBR cumulative oo FE25 The cumulative load factor (%) of the resistor at
load factor i Y the occurrence of a trip is displayed.
- The inverter input power (kW) at the occurrence of
Input power @ L B FE29 atrip is displayed.
9 The inverter output power (kW) at the occurrence
Output power @ H 15 FE30 of a trip is displayed.
Operation @ 500 FE0O The inverter output frequency (Hz/free unit) at the
frequency 9Py occurrence of a trip is displayed.
The ON/OFF statuses of the control input
terminals (F, R, RES, S1, S2, S3, VIB and VIA) are
displayed in bits.
L | l’ l’ ‘ l’ l’
on: ! J 4y Ny
Input terminal @ s FEO06 OFF: 7 \
e 'V|A—/ \_F
VIB R
S3 RES
S2 S1
The ON/OFF status of each of the control signal
output terminals (RY, OUT and FL) at the
occurrence of a trip is displayed in bits.
Output terminal @ Ooii | FEO7T | o s 0 ol
s
OFF: . j -
FL \} RY-RC
OUT-NO
CPU1 version @ w il ! FEO8 The version of the CPU1 is displayed.
CPU2 version @ wel ! FE73 The version of the CPU2 is displayed.
Memory version @ wED ! FE09 The version of the memory mounted is displayed.
- The PID feedback value at the occurrence of a trip
PID feedback @ d 50 FE22 is displayed. (Hz/free unit)
Frequency The PID-computed frequency command value at
command value @ & 10 FE15 the occurrence of a trip is displayed. (Hz/free unit)
(PID-computed)
Intearal input The integrated amount of power (kWh) supplied to
gral inp @ h 85 FE76 | the inverter is displayed.

power

(0.01=1kWh, 1.00=100kWh)

(Continued overleaf)
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(Continued)
. Key LED Communic L
Item displayed operated display ation No. Description
The integrated amount of power (kWh) supplied
lrgjv%';al output H 15 FE77 from the inverter is displayed.
P (0.01=1kWh, 1.00=100kWh)
P The inverter rated current (A) at the occurrence of
Rated current AR5 FE70 a trip is displayed.
Note 7 | Past trip 1 P! FE10 Past trip 1 (displayed alternately)

Note 7 | Past trip 2 OH o7 FE11 Past trip 2 (displayed alternately)

Note 7 | Past trip 3 0PI o3 FE12 Past trip 3 (displayed alternately)

00 00CIO,

Note 7 | Past trip 4 ~Er-r o4 FE13 Past trip 4 (displayed alternately)

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 8 | Parts replacement OFF:

alarm information

®

FE79

L
|\
Cumulative J \_\. Cooling fan

operation time Control circuit board capacitor
Main circuit capacitor

Note 9 Cumul_ative_ @ cooin FE14 The cumulative operation time is displayed.
operation time . (0.01=1 hour, 1.00=100 hours)
E\ifda: It display @ ars The cause of the trip is displayed.

Note 1: Items displayed can be changed by pressing @ or@ key in the each monitor mode.

Note 2:  You can switch between % and A (ampere)/V (volt), using the parameter & 717 ! (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: The number of bars displayed varies depending on the setting of £ £ 5 (analog input/logic input
function selection). The bar representing VIA or VIB is displayed only when the logic input function is
assigned to the VIA or VIB terminal, respectively.

If F {55 = I Neither the bar representing VIA nor the bar representing VIB is displayed.
If £ {05 = !orZ: The bar representing VIA is not displayed.

The bar representing VIB is displayed.
If # {05 = 3 or 4: Both the bar representing VIA and VIB are displayed.

Note 5: The number of bars displayed varies depending on the setting of 5 5 & 5 (logic output/pulse train output
selection). The bar representing the OUT-NO terminal is displayed only when logic output function is
assigned to it.

If F555 = I: The bar representing OUT-NO is displayed.
If FE &5 = !: The bar representing OUT-NO is not displayed.
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Note 6:

Note 7:

Note 8:

Note 9:
Note 10:

Note11:

The integrated amounts of input and output power will be reset to zero, if you press and hold down the
key for 3 seconds or more when power is off or when the input terminal function CKWH (input

terminal function: 51) is turned on or displayed.

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 key when past trip 1, 2, 3 or 4 is displayed. For

more information, see 8.1.2.

Parts replacement alarm is displayed based on the value calculated from the annual average ambient

temperature, the ON time of the inverter, the operating time of the motor and the output current ( load

factor) specified using ~ & 3 4. Use this alarm as a guide only, since it is based on a rough estimation.

The cumulative operation time increments only when the machine is in operation.

At the occurrence of a trip, maximum values are not always recorded and displayed for reasons of

detecting time.

If there is no trip record, = £ - ~ is displayed.

%  Of the items displayed on the monitor, the reference values of items expressed in percent are listed below.

Load current: The current monitored is displayed. The reference value (100% value) is
the rated output current indicated on the nameplate. That is, it
corresponds to the rated current at the time when the PWM carrier
frequency (F 37 1) is 4kHz or less. The unit can be switched to A
(amperes).

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 200 volts for 240V models, 400 volts for 500V models or
575 volts for 600V models. The unit can be switched to V (volts).

Torque: The torque generated by the drive motor is displayed. The reference value
(100% value) is the rated torque of the motor.
Torque current: The current required to generate torque is calculated from the load current

by vector operations. The value thus calculated is displayed. The
reference value (100% value) is the value at the time when the load
current is 100%.

Load factor of inverter: Depending on the PWM carrier frequency (F 3 I ) 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 {).

PBR cumulative load factor: The load factor of the braking resistor that may come up to the level at
which an overload trip (i L. ~) occurs is indicated in percent. An overload
trip occurs when it reaches 100%.
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9. Measur i t andards

9.1  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,
make it obligatory to put the CE mark on every applicable product to prove that it complies with the directives.
Inverters do not work alone but are designed to be installed in a control panel and always used in combination
with other machines or systems which control them, so they themselves are not considered to be subject to the
EMC directive. However, the CE mark must be put on all inverters because they are subject to the low-voltage
directive.

The CE mark must be put on all machines and systems with built-in inverters because such machines and
systems are subject to the above directives. It is the responsibility of the manufacturers of such final products to
put the CE mark on each one. If they are "final" products, they might also be subject to machine-related
directives.

It is the responsibility of the manufacturers of such final products to put the CE mark on each one. In order to
make machines and systems with built-in inverters compliant with the EMC directive and the low-voltage
directive, this section explains how to install inverters and what measures should be taken to satisfy the EMC
directive.

We have tested representative models with them installed as described later in this manual to check for
conformity with the EMC directive. However, we cannot check all inverters for conformity because whether or not
they conform to the EMC direction depends on how they are installed and connected. 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.

9.1.1  About the EMC directive

| Inverters themselves are not subject to approval for CE marking. |

The CE mark must be put on every final product that includes an inverter(s) and a motor(s). The VF-S11 series of
inverters complies with the EMC directive if an EMI filter recommended by Toshiba is connected to it and wiring is
carried out correctly.

W EMC directive 89/336/EEC
The EMC standards are broadly divided into two categories; immunity- and emission-related standards, each of
which is further categorized according to the operating environment of each individual machine. Since inverters
are intended for use with industrial systems under industrial environments, they fall within the EMC categories
listed in Table 1 below. The tests required for machines and systems as final products are almost the same as
those required for inverters.
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Table 1 EMC standards

Category Subcategory sgr?c?:rﬁs Test standard and level
Emission Radiation noise EN55011 Class A Group 1
Transmission noise EN55011 Class A Group 1
Static discharge IEC61000-4-2
Radioactive radio-frequency IEC61000-4-3
magnetic contactor field
mmunity | EISLUnsient burst IEC 61800-3  EC61000-4-4
Lightning surge IEC61000-4-5
Radio-frequency IEC61000-4-6
induction/transmission interference
\oltage dip/Interruption of power IEC61000-4-11

Emission standards other than the above are applied to inverters when used in a commercial environment but not
an industrial environment.

Product
Category Subcategory standards Test standard and level
Radiation noise EN55011 Class B Group 1
Emission 1 issionTioice IEC61800-3  "EN55011 Class B Group 1

9.1.2 Measures to satisfy the EMC directive

This subsection explains what measures must be taken to satisfy the EMC directive.

(1) Insert a recommended EMI filter (Table 2) on the input side of the inverter to reduce and transmission noise
and radiation noise from input cables.
In the combinations listed in Table 2, Inverters are tested in these combination to see if they comply with
transmission noise standards. For inverters used in Japan, it is recommended to use the NF series of noise

filters.

Table 2 lists noise filters recommended for the inverters.

Table 2 Combinations of inverter and EMI filter

Three-phase 240V class

Combination of inverter and filter
Inverter Transmission noise Transmission noise
EN55011 Class A Group 1 EN55011 Class B Group 1
Applicable filters Applicable filters
(Length of motor connecting cable: | (Length of motor connecting cable:
Max. 5 m) ax. 1 m)

VFS11-2002PM EMFS11-2007AZ
VFS11-2004PM EMFS11-2007AZ
VFS11-2005PM EMFS11-2007AZ
VFS11-2007PM EMFS11-2007AZ
VFS11-2015PM EMFS11-4015B.

VFS11-2022PM EMFS11-4015BZ
VFS$11-2037P EMFS11-4025CZ
VFS$11-2055P EMFS11-4047DZ
VFS$11-2075P EMFS11-4047DZ
VFS11-2110P| EMFS11-2083EZ
VFS$11-2150PM EMFS11-2083EZ
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Three-phase 500V class

Combination of inverter and filter
Inverter Transmission noise Transmission noise Transmission noise
EN55011 Class A Group 1 EN55011 Class B Group 1 EN55011 Class A Group 1
Applicable filters Applicable filters Applicable filters
(Length of motor connecting cable: | (Length of motor connecting cable: | (Length of motor connecting cable:
Max. 5 m) Max. 20 m) Max. 50 m)
VFS$11-4004PL With a built-in filter EMFS11-4015BZ
VFS$11-4007PL With a built-in filter EMFS11-4015BZ
VFS11-4015PL With a built-in filter EMFS11-4015BZ
VFS11-4022PL With a built-in filter EMFS11-4025CZ
VFS11-4037PL With a built-in filter EMFS11-4025CZ
VFS11-4055PL With a built-in filter EMFS11-4047DZ
VFS11-4075PL With a built-in filter EMFS11-4047DZ
VFS11-4110PL With a built-in filter EMFS11-4049EZ
VFS11-4150PL With a built-in filter EMFS11-4049EZ
Single-phase 240V class
Combination of inverter and filter
Inverter Transmission noise Transmission noise Transmission noise
EN55011 Class A Group 1 EN55011 Class B Group 1 EN55011 Class A Group 1
Applicable filters Applicable filters Applicable filters
(Length of motor connecting cable: | (Length of motor connecting cable: | (Length of motor connecting cable:
Max. 5 m) ax. 20 m) ax. 50 m)

VF: -2002PL With a built-in filter EMF: -2009AZ
VF: -2004PL With a built-in filter EMF: -2009AZ
VF: -2007PL With a built-in filter EMF: -2009AZ
VF: -2015PL With a built-in filter EMF: -2016BZ
VF: -2022PL With a built-in filter EMFS11S-2022CZ

Note : For 600V models compliant with EU standards, contact your nearest Toshiba inverter distributor.

(2)

(4)
(5)

(6)

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.
Install the inverter and the filter on the same metal plate. It is more effective in limiting the radiation noise to
install the inverter in a sealed steel cabinet. Using wires as thick and short as possible, earth the metal plate
and the control panel securely with a distance kept between the earth cable and the power cable.

Route the EMI filter input and output wires apart from each other.
To suppress radiation noise from cables, ground all shielded cables through a noise cut plate.

It is effective to earth shielded cables in the vicinity of the inverter, cabinet and filter (within a radius of 10cm
from each of them). Inserting a ferrite core in a shielded cable is even more effective in limiting the radiation

noise.

To further limit the radiation noise, insert a zero-phase reactor in the inverter output line and insert ferrite
cores in the earth cables of the metal plate and cabinet.
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[Example of wiring]

VF-S11

f FL relay wiring

To relay

Power supply wiring Q L Control wiring (Shielded cables)
Motor wiring (Shielded cables)
Braking resistor wiring (Shielded cables)

Note 1: Strip and earth the shielded cable, following the example shown in Fig.

Shielded cable Strip the cable and fix it to the metal plate by means

of a metal saddle for electrical work or equivalent.

9.1.3  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: EN50178
Electronic equipment for use in power installations
Electronic equipment for use in power installations
Pollution level: 2 (5.2.15.2)
Overvoltage category: 3
240V class - 3.0mm (5.2.16.1)
500V class - 5.5mm (5.2.16.1)
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EN 50178 applies to electrical equipment intended specially for use in power installations, and sets out the
conditions to be observed for electric shock prevention when designing, testing, manufacturing and installing
electronic equipment for use in power installations.

9.1.4 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) Do not connect two or more wires to the main circuit earth terminal of the inverter. If necessary, install an
additional earth terminal on the metal plate on which the inverter is installed and connect another cable to it.
Or install the EMC plate (attached as standard) and another cable connect to earth terminal on the EMC
plate. Refer to the table 10.1 for earth cable sizes.

(3) Install a non-fuse circuit breaker or a fuse on the input side of the inverter.

9.2 Compliance with UL Standard and CSA Standard

The VF-S11 models, that conform to the UL Standard and CSA Standard have the UL/CSA mark on the
nameplate.

9.2.1  Compliance with Installation

The VF-S11 inverter must be installed in a panel, and used within the ambient temperature specification. (See
section 1.4.4)

9.2.2 Compliance with Connection

Use the UL conformed cables (Rating 75 °C or more) to the main circuit terminals (R/L1, S/L2, T/L3, U/T1, V/T2,
WI/T3, PA/+, PB, PC/-, PO).
Refer to the table of next page about wire sizes.

9.2.3 Compliance with Peripheral devices

Use the UL listed fuses at connecting to power supply.
Short circuit test is performed under the condition of the power supply short-circuit currents in below.
These interrupting capacities and fuse rating currents depend on the applicable motor capacities.
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M AIC, Fuse and Wire sizes

Voltage ap;():liacgitl:iet):nooftor Inverter model (IntAelgu(S?ng Fuse dlags and Wire sizgs c.)f
class (kW) capacity) current (A) power circuit

0.2 VFS11S-2002PL AIC 1000A CC/J 6A max. AWG14
0.4 VFS11S-2004PL AIC 1000A CC/J 10A max. AWG14

Single-phase
240V class 0.75 VFS11S-2007PL AIC 1000A CC/J 15A max. AWG14
1.5 VFS11S-2015PL AIC 1000A CC/J 20A max. AWG12
2.2 VFS11S-2022PL AIC 1000A CC/J 30A max. AWG10
0.4 VFS11-2004PM AIC 5000A CC/J 6A max. AWG14
0.55 VFS11-2005PM AIC 5000A CC/J 10A max. AWG14
0.75 VFS11-2007PM AIC 5000A CC/J 10A max. AWG14
1.5 VFS11-2015PM AIC 5000A CC/J 15A max. AWG14
Three-phase 2.2 VFS11-2022PM AIC 5000A CC/J 20A max. AWG12
240V class 4.0 VFS11-2037PM AIC 5000A J 35A max. AWG10
5.5 VFS11-2055PM AIC 22000A J 50A max. AWG8
7.5 VFS11-2075PM AIC 22000A J 60A max. AWG6E
1" VFS11-2110PM AIC 22000A J 80A max. AWG4

15 VFS11-2150PM AIC 22000A J 110A max. AWG6 x 2

0.4 VFS11-4004PL AIC 5000A CC/J 3A max. AWG14
0.75 VFS11-4007PL AIC 5000A CC/J 6A max. AWG14
1.5 VFS11-4015PL AIC 5000A CC/J 10A max. AWG14
2.2 VFS11-4022PL AIC 5000A CC/J 15A max. AWG14

Three-phase
500V dlass 4.0 VFS11-4037PL AIC 5000A CC/J 20A max. AWG12
5.5 VFS11-4055PL AIC 22000A CC/J 30A max. AWG10
7.5 VFS11-4075PL AIC 22000A J 35A max. AWG8
" VFS11-4110PL AIC 22000A J 50A max. AWG8
15 VFS11-4150PL AIC 22000A J 70A max. AWGE
0.75 VFS11-6007P AIC 5000A CC/J 6A max. AWG14
1.5 VFS11-6015P AIC 5000A CC/J 6A max. AWG14
2.2 VFS11-6022P AIC 5000A CC/J 10A max. AWG14
Three-phase 4.0 VFS11-6037P AIC 5000A CC/J 15A max. AWG14
600V class 5.5 VFS11-6055P AIC 22000A CC/J 20A max. AWG10
7.5 VFS11-6075P AIC 22000A CC/J 25A max. AWG10
" VFS11-6110P AIC 22000A J 30A max. AWG8
15 VFS11-6150P AIC 22000A J 45A max. AWG8

9.2.4 Motor thermal protection

Selects the electronic thermal protection characteristics that fit with the ratings and characteristics of the motor. In

case of multi motor operation with one inverter, thermal relay should be connected to each motor.
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10. Periph

@ Danger

o « 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.

Mandatory
« Connect earth 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
leak.

Prohibited

10.1 Selection of wiring materials and devices

Capacity of Wire size (See Note 4)
Voltage class applicable Inverter model Povger,\j: |rtcm1t ?.C relactor 2 Br;klr;(g rs&s};ﬁ v/ Egrih cg}ble
motor (kW) (mm’) (Note 1.) (optional) (mm?) raking unit (mm?)
(optional) (mm®)

0.2 VF: -2002PL .0 (2.0) .0 .0 3.

. 0.4 VF: -2004PL .0 (2.0) .0 .0 3.
i‘{éﬁ}il"ah::e 0.75 VFS115-2007PL 0(2.0) 0 0 3.
1.5 VF: -2015PL .0 (2.0) .0 .0 3.

2.2 VF: -2022PL .0 (2.0) .5 .0 3.
0.4 FS11-2004PM .0 (2.0) 1.25 .0 3.5
0.55 VFS11-2005PM .0 (2.0) 2.0 .0 3.5
0.75 VFS11-2007PM .0 (2.0) 2.0 .0 3.5
1.5 VFS11-2015PM 2.0 (2.0) 2.0 2.0 3.5
Three-phase 2.2 VFS11-2022P! 2.0(2.0) .0 .0 3.5
240V class 4.0 VFS11-2037P! 2.0 (2.0) .5 .0 3.5
55 VFS11-2055P 5.5 (2.0) 0 0 55
75 VFS11-2075P 8.0 (5.5) 14 5 55
1" VFS11-2110P! 14 (8.0) 14 55 8.0

15 VFS11-2150PM 22 (14) 22 14 8.0

0.4 VFS11-4004PL .0 (2.0) .0 .0 3.5

0.75 VFS11-4007PL .0 (2.0) .0 .0 3.5

5 VFS11-4015PL .0 (2.0) .0 .0 3.

22 VFS11-4022PL .0 (2.0) 0 .0 3.

;gg?,e‘c‘l’:::e 2.0 VFS11-4037PL 0(2.0) 0 0 3.
55 VFS11-4055PL .0 (2.0) .5 .0 3.

75 VFS11-4075PL .5 (2.0) 5.5 .0 3.

1 VFS11-4110PL 5.5(2.0) 8.0 .0 5.

1 VFS11-4150PL 8.0 (5.5) 14 .5 5.

0.75 VFS11-6007P 20 2.0 2.0 3.5

1.5 VFS11-6015P 2.0 2.0 2.0 3.5

2.2 VFS11-6022P .0 .0 .0 .5

Three-phase 4.0 VFS11-6037P .0 .0 .0 .5
600V class 5.5 VFS11-6055P .0 .0 .0 .5
75 VFS11-6075P .0 .0 .0 .5

1" VFS11-6110P .5 .5 .0 .5

15 VFS11-6150P 55 55 .0 55

Note 1: Sizes of the wires connected to the input terminals R/L1, S/L2 and T/L3 and the output terminals U/T1,
VIT2 and W/T3 when the length of each wire does not exceed 30m.
The numeric values in parentheses refer to the sizes of wires to be used when a DC reactor is connected.
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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 wire sizes specified in the above table apply to HIV wires (cupper wires shielded with an insulator
with a maximum allowable temperature of 75°C) used at an ambient temperature of 50°C or less.

Note 5: If there is a need to bring the inverter into UL compliance, use wires specified in Chapter 9.

B Selection of wiring devices

Capa_city of ggﬁﬁg:::geeucﬁs&:’;::g::\AE(I:_%?) Magnetic contactor Overload relay
applicable Note 3) (MC) (THR)
Voltage class motor Inverter model Rated current (A) Rated current (A) Adjusted current (A)
(kw) Without reactor | With DC reactor | Without reactor | With DC reactor | (For reference)
0.2 VFS118-2002PL 5 5 9 9 1.3
Single-ph 0.4 VFS11S-2004PL 10 5 9 9 23
a0y e [075 VFS115-2007PL 15 10 9 9 3.
15 VFS11S-2015PL 20 15 18 12 6.
2.2 VFS11S8-2022PL 30 30 25 18 9.
0.4 VFS11-2004P! 5 5 9 .3
0.55 VFS11-2005P! 10 5 9 7
0.75 VFS$11-2007P 10 5 9
15 VFS$11-2015P 5 0 9 .
Three-phase [2.2 VFS11-2022P! 0 5 12 2 9.
240V class 4.0 VFS11-2037P! 0 0 25 8 15
55 VFS11-2055P! 0 40 3. 5 22
75 VFS11-2075P! 60 50 3 8 28
" VFS11-2110P! 100 75 6! 0 44
15 VFS11-2150P! 125 100 80 5 57
0.4 VFS11-4004PL 5 5 9 1.0
0.75 VFS11-4007PL 5 5 9 1.6
1.5 VFS11-4015PL 10 10 9 3.6
Three-phase  [2.2 VFS11-4022PL 15 10 9 9 5.0
500V class 4.0 VFS11-4037PL 0 15 12 9 6.8
(Note 4) 55 VFS11-4055PL 0 20 18 18 1
75 VFS11-4075PL 0 30 25 18 5
1 VFS11-4110PL 50 40 32 25 22
15 VFS11-4150PL 60 50 38 38 8
0.75 VFS11-6007P 5 5 9 9 1.0
1.5 VFS$11-6015P 10 0 9 9 1.6
2.2 VFS$11-6022P 0 0 9 9 3.6
Three-phase 75 VFS11-6037P 5 5 12 2 5.0
600V class =
(Note 4) _.5 V: -6055P 20 0 18 8 6.
5 VFS11-6075P 0 0 25 5
1 VFS11-6110P 30 0 25 5
15 VFS11-6150P 40 40 33 3 2

Note 1: Be sure to attach a surge Kkiller 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: 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, THR and ELCB in this table were selected, on the assumption that a
power supply with a normal capacity would be used.

Note 4: 500/ 600V class: For the operation and control circuits, regulate the voltage at 240V or less with a step-

down transformer.
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10.2 Installation of a magnetic contactor

If using the inverter without installing a magnetic contactor (MC) in the primary circuit, use an MCCB (with a
power cutoff device) to open the primary circuit when the inverter protective circuit is activated.

If using a braking resistor or braking resistor unit, install a magnetic contactor (MC) or non-fuse circuit breaker
with a power cutoff device to the power supply of the inverter, so that the power circuit opens when the failure
detection relay (FL) in the inverter or the external overload relay is activated.

B 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 or braking resistor unit is used

When using the inverter with no magnetic contactor (MC) on the primary side, install a non-fuse 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.
VF-S11
MCCB Thermal relay
/ Motor
Power supply%</—U
v

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.
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.

.

10.3 Installation of an overload relay

1) The VF-S11 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.
* 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 the VF-S11 inverter to operate a constant-torque motor, such as the Toshiba VF motor, adjust
the protection characteristic of the electronic thermal protection unit (£ L. /7) to the VF motor use.
3) Itis recommended to use a motor with a thermal relay embedded in the motor coil to give sufficient
protection to the motor, especially when it runs in a low-speed range.
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10.4 Optional external devices

The following external devices are optionally available for the VF-S11 series of inverters.

Power supply

Non-fuse breaker
mccB

Magnetic contactor
MC

(1) Input AC reactor

(ACL)
{8) High-sttenustion (10) Parameter writer
(5) radio noise
EMC noise reduction filter reduction filter (11) Extension panel
(Compliant with European 4) Zero-ph: f Y . . N
standards) ¢ ),;,"fepwﬁiyrzzc o (12) Internal PS485 communication circuit board
radio noise (13) Internal DeviceNet communication circuit board
reduction filter
®) (14) Internal LONWORKS communication circuit board
EMC plate : ; .
(attached as standard) (15) RS485 communication converter unit
(9) DIN rail kit (16) RS232C communication converter cable

(2) DC reactor

(oCL) (17) Remote panel

(18) Application control unit
(19) Conduit pipe attachment kit

@)
Braking resistor

@)
Zero-phase reactor
ferrite core-type
radio noise
reduction filter

®)

Motor-end surge voltage
suppression filter

(for 500V models only)

Motor
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Optional external devices

Device

Function and purpose

Input AC reactor

DC reactor

Used to improve the input power factor, reduce the harmonics, and suppress external
surge on the inverter power source side. Install when the power capacity is 200 kVA or
more and 10 times or more than the inverter capacity or when a distorted wave
generation source such as a thyristor unit or a large-capacity inverter is connected in the
same distribution system.

Effect
Reactor type Improvement of zf(’)lif.zrgi\s/:/on of harmonic Suppression of
power factor . Other model | external surge
or less
Input AC reactor o) o) o) [e)
DC reactor O Large o O Large x

O Large : Large effective. O : effective. x : ineffective
Improves the power factor more than the input reactor. When the facility applying the
inverter requires high reliability, it is recommended to use the DC reactor with an input re-
actor effective for external surge suppression.

Radio noise reduction filter

High-attenuation
(NF type)

These types of filters are not necessary because all single-phase 200V or 3-phase 400V
models have a built-in EMI noise filter, conforming to Class A, as standard. But install
these filters if necessarily of noise reduction move and more.

Effective to prevent interference in audio equipment used near the inverter.

Install on the input side of the inverter.

Provided with wide-range attenuation characteristics from AM radio bands to near
10MHz.

Use when equipment readily affected by noise is installed in the peripheral area.

Zero-phase reactor
ferrite core-type

« Effective to prevent interference in audio equipment used near the inverter.

« Effective in noise reduction on both input and output sides of the inverter.

Provided with attenuation characteristics of several dB in frequencies from AM radio
bands to 10MHz.

For noise countermeasures, insert on the secondary side of the inverter.

EMC

Noise reduction filter
(Compliant with
European standards)

A high-attenuation compact EMI noise filter that can be Foot-mounted and Side-mounted.
With this filter on, the inverter complies with the following stndards.

Three-phase 240V model:
EN55011: Class A, Group 1 (Motor connecting cable length: 5 m or less)
And EN55011: Class B, Group 1 (Motor connecting cable length: 1 m or less)

Single-phase 240V, three-phase 500V models:
And EN55011: Class A, Group 1 (Motor connecting cable length: 50 m or less)
EN55011: Class B, Group 1 (Motor connecting cable length: 20 m or less)

EMC plate
(attached as standard)

A steel plate used to connect shielded earth wires from inverter's power cables or to
connect earth wires from external devices.

Braking resistor

Use when rapid deceleration or stop is frequently required or when it is desired to reduce
the deceleration time with large load. This resistor consumes regenerative energy during
power generation braking.

o Braking resistor - With (resistor + protective thermal relay) built in.

Motor - end surge voltage

suppression filter
(500V class only)

Use an insulation-reinforced motor or install the surge voltage restraint filter to prevent
degrading motor insulation caused by surge voltage generation depending on cable length
and wiring method, or use of a 500V class motor driven with an inverter.
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No. Device Function and purpose
(9) | DIN rail kit Available for 2.2kW or 1.5kW models and lower. (Model: DINO03Z, DIN005Z)
(10) Parameter writer Note 1)| Use this unit for batch read, batch copy, and batch writing of setting parameters.
(Model: PWU001Z)
Extension panel  Note 1) [ Extended operation panel kit provided with LED indication section, RUN/STOP key,
11) UP/DOWN key, Monitor key, and Enter key.
(Model: RKP001Z)
Internal RS485 This unit allows you to connect a upper controller to multiple inverters for data transfer.
(12) | communication circuit (Model: RS4003Z)
board
Internal DeviceNet This unit allows you to connect a upper controller to multiple inverters for data transfer.
(13) | communication circuit (Model : DEV001Z)
board
Internal LONWORKS This unit allows you to connect a upper controller to multiple inverters for data transfer.
(14) | communication circuit (Model : LIU005Z)
board
(15) RS485 communication This unit allows you to connect a upper controller to multiple inverters for data transfer.
converter unit Note 1) [ (Models: RS4001Z, RS40022)
(16) RS232C communication This unit allows you to connect a personal computer to inverters for data communications.
converter cable (Model: RS20035)
Remote panel This panel includes a frequency meter, a frequency regulator and RUN/STOP
(17) (forward/reverse run)switches.
(Model: CBVR-7B1)
(18) Application control unit The AP series of control units is available for the inverter to allow it to perform various
kinds of applied control. Contact your Toshiba representative for further information.
(19) E:)nduil pipe attachment Attachment kit used for conformance to NEMA TYPE1.
i
Note 1:  Dedicated cables are needed to connect inverters to a personal computer.

Cable models: CAB0011 (1m)
CAB0013 (3m)
CABO0015 (5m)
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Table for selection of optional external devices

Capacity of Radio noise reduction fiter Motor-end EMC noise filter
Voltage | applicable | oo Input AC DC High- Core type Braking | surge voltage | EMCoplate | on EREUEE | o e
class motor reactor reactor attenuation (Note 1) resistor suppression (Note 2) European standards)
(kW) type - filter
0.2 |VFS11S2002PL] PFL-2002S | DCLS-2002 E RC507¢ PBR-2007 - EMP003Z 11S-2009AZ | _DIN003Z
Single- 0.4 VFS11S-2004PL | _PFL-2005S | DCL-2007 - RC507: PBR-2007 - EMP003Z 115-2009A2 DIN003Z
"z'fosve 0.75 | VFS115-2007P DCL-2022 - RC507¢ PBR-2007 - EMP003Z 115-2009AZ | _DIN003Z
lass VFST15-2015PL DCL-2037 - RC507¢ PBR-2022 - EMP004; -2016BZ | _DIN005Z
VFS115-2022PL | DCL-2037 - RC5078 | PBR-2022 - EMP004Z_| -2022C; -
VFS11-2002P! DCL-2002 RC5078 | PBR-2007 EMPO03; -2007A; DIN003Z_|
o VFS11-2004P! DCL-2007 RC507¢ PBR-2007 - EMPO03; -2007A; DIN003Z_|
0.55__| VFS11-2005P! DCL-2007 RC507¢ PBR-2007 - EMPO03; -2007A; DIN003Z_|
0.75 | VFS11-2007P DCL-2007 RC507¢ PBR-2007 - EMPO03; 200742 DIN003Z
Thrée- 5 VFS11-2015P DCL-2022 RC507¢ PBR-2022 . EMPO04: -40158Z 0052
Z'j,%sve 2 VFS11-2022P DCL-2022 RC507¢ PBR-2022 - EMPO04; -40158Z 0052
class 7 VFS11-2037P! DCL-2037 RC507¢ PBR-2037 - EMPO04; 11-4025CZ -
VFS11-2055P! DCL-2055 BR3-2055 - EMP005Z ~4047DZ -
- VFS11-2075P DCL-2110 PBR3-2075 - EMP005Z 11-4047DZ .
1 VFST1-2110P] DCL-2110 PBR3-2110 - EMPO06Z -2083EZ -
1 VFS11-2150P! DCL-2220 PBR3-2150 EMPO06Z -2083EZ -
04 VFS11-4004PL | PFL-4012S | DCL-2007 [ PBR-2007 | MSF-4015Z | EMPOO: -4015BZ | _DIN005Z
075 VFS11-4007PL | PFL-4012S | DCL-2007 PBR-2007 | MSF-4015Z_| EMPOO: -4015BZ | _DIN005Z
PFL-4012S | DCL-2007 PBR-2007 | MSF-4015Z_| EMPOO: -4015BZ | _DIN00SZ
Three- PFL-4012S | DCL-2022 PBR-2007 | MSF-4037. -4025C. -
Frase PFL-40125 | DCL-2022 PBR-4037 | MSF-4037Z | ~4025C -
dlass PFL-40255 | DCL-4110 BR3-4055 | MSF-4075Z | Z | -4047D -
: VFS11-4075PL | PFL-40255 | DCL-4110 PBR3-4075 | MSF-40752 | EMPO0SZ | -2047D -
1 VFST1-4110PL | PFL40255 | DCL-4110 PBR3-4110 | MSF-4150Z_| EMP006Z 11-4049EZ E
1 VFS11-4150PL | PFL4050S | DCL-4220 PBR3-4150 | MSF-4150Z_| EMP006Z 11-4049EZ .
VFS11-6007P [ - EMP004Z_| DIN005Z
VFST1-6015P | - EMP004Z_| DIN005Z
Three- VFS11-6022P Fngzsony ! . EMP004Z_| -
Phase VFS11-6037P . EMP004Z .
= Note 3 Note 3 -150-28  — Note 3 =~ Note 3
600V VFST1-6055P ( ) ( ) by Schafener ( ) - EMP005Z_| ( ) -
class . VFST1-6075P - EMP005Z_| -
1 VFST1-6110P - EMP006Z -
1 VFS11-6150P - EMP006Z -
Note 1:  This filter is used wound around the input-side power line. (Number of turns: 4 or more) This filter can
be installed on the output side, as well.
Note 2:  EMC plate is attached as standard.
Note 3:  For 600V models, contact your nearest Toshiba inverter distributor.
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Devices External dimensions and connections
Input AC re-
actor VFs11
(ACL) Torminalbox with cover AC reactor
- u X
Power V] o LY Y
E= | EEC s = C
T Wi
[
NP VFS11S
AC reactor
| [v] X
N 7 T t n \Lj I:
 E— s} —=f — E | D " - E
N : 4_“ 2 j 4-§F holes Y Y w
Fig. A Fig. B
Dimensions (mm) £ Approx.
Model Rating Inverter type 5 Terminals weight
AlB|c|Dp|E|F|G|] (kg)
PFLS2002S | 1¢$-240V-2.0A-50/60Hz | VFS11S-2002PL 80 | 55 | 115 | 63 | 45 5 45 Harmonica terminal M3.5 0.85
PFL2001S 3¢-240V-1.7A-50/60Hz | VFS11-2002PM 105| 65 [ 115 | 90 | 55 5 40 Harmonica terminal M3.5 1.0
VFS$11-2004 ~ 2007PM
PFL2005S 3¢-240V-5.5A-50/60Hz VES115-2004PL 105 | 65 [ 115 90 [ 55 5 40 Harmonica terminal M3.5 12
PFL2011S 3¢-240V-11A-50/60Hz ﬁg::sz%géufzpm 130 | 70 | 140 [ 115 [ 60 5 50 A |Harmonica terminal M4 23
VFS11-2037PM
PFL2018S 3¢-240V-18A-50/60Hz | VFS11S-2015, 130 | 70 [ 140 [ 115 [ 60 5 50 Harmonica terminal M4 25
2022PL
PFL2025S 3¢-240V-25A-50/60Hz__| VFS11-2055PM 7 - Harmonica terminal M4 26
PFL2050S8 3¢-240V-50A-50/60Hz | VFS11-2075, 2110PM 7 - B Harmonica terminal M6 34
PFL2100S 3¢-240V-100A-50/60Hz | VFS11-2150PM 8 - Harmonica terminal M8
PFL4012S 3¢-500V-12.5A-50/60Hz | VFS11-4004 ~ 4037PL 7 - Harmonica terminal M4
PFL40258 3¢-500V-25A-50/60Hz | VFS11-4055 ~ 4110PL 7 - B
PFL4050S 3¢-500V-50A-50/60Hz [ VFS11-4150PL 7 - Harmonica terminal Mé
* PFLS2002S has 4 terminals.
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Devices External dimensions and connections
DC reactor
(DCL) Terminal box
O with cover
1 9 ﬁ } N Name plate

Name plate

D

4.5 x 6 slotted hole (DCLS-2002)
4.4 6 slotted hole (DCL-2007)

Fig. A
Terminal box
with cover
N =]
w:;ge @n (d@)
|
| Power source
T |
X Y
o T
Fig.C
Rated Dimensions (mm) £ Approx.
Model | current Inverter type % |  Terminals weight
(A) w|H|D|[Xx|vY]|a|D2|Z8 (kg)
DCL-2002 2 |VFS11-2002PM 59 [ 37 [ 35 [ 51 | - [ - | - V1.25-3.5 02
VFS11-2002PM A
DCLS-2002 | 25 |\rdiiso00opL 79|50 | 44 [e6 | - | - | - V1.25-3.5 06
VFS11-2004 ~ 2007PM
DCL-2007 7 |Veatiaat0ant 92 |65 |70 |82 - . V2:35 1.2
VFS11-2015, 2022PM
DCL-2022 14 |Uretio0007PL 86 | 10| 80 | 71 [ 64 | - | - M4 22
VFS11-2037PM
DCL-2037 225 |\rs115.2015, 2022pL 8 | 10| 8 [ 71 [ 70| - | - . M4 25
38 |VFS11-2055PM 75 | 130 | 140 85 | 85 | 55 M5
75 |VFS11-2075 ~ 2110PM 100 | 150 | 150 85 | 95 | 55 M6
150 _|VFS11-2150PM 117 | 170 | 190 90 | 130 | 60 M8
7___|VFS11-4004 ~ 4015PL (Note) 92 [ 65 | 70 [ - -TA V2:35
DCL2022 14__|VFS11-4022, 4037PL (Note) 86 | 110 | 80 64 | - | - M4
DCL-4110 38 |VFS11-4055 ~ 4110PL 95 | 150 | 165 [ 70 | 90 | 105 | 60 E M5 30
DCL-4220 75 | VFS11-4150PL 105 | 160 | 185 | 80 | 100 | 130 | 65 M8 37
Note: Use 240V class for VFS11-4004PL-4037PL DC reactor.
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Devices External dimensions and connections
High-
attenuation
radio noise P (Earth terminal)
reduction
filter
Notes: (1) Noise filter should be connected to the
inverter main circuit and the
control circuit primary-side.
(2) Output cable should be kept away from
the input cable.
Rated Dimensions (mm) Approx.
Reactor model | current Inverter type weight
(A) A |B|C|E|F[G[H|U]K]|M|N K
_NF3005A- 5 VFS11-2002PM ~ VFS11-2007PM
NF3015A-| VFS$11-2015PM, VFS11-2022PM
“NF3020A- VFS11-2037P 174.5 | 160 | 145 110 [ 80 | 32 70 | 20 45 5.5 M4 e 16
_NF3030A-| VFS11-2055P!
_NF3040A-| VFS11-2075P! 217.5 1200 185|120 | 90 44 43 M5
_NF3050A-| 5 VFS11-2110P| 267.5 | 2501 235|170 | 140 90 30 60 6.5 | M6
_NF3080A-| 80 VFS11-2150P! 294.5 | 280260170150 | 37 | 100 65 ~ M6
_NF3010C-| VFS11-4004 ~ 4037PL
_NF3015C-| VFS11-4055PL 174.5 | 160 | 145|110 | 80 | 32 45 M4
_NF3020C-| VFS11-4075PL 70 | 20 $5.5 M4 1.6
NF3030C-| VFS11-4110P| 177.5
_NF3040C-| VFS11-4150PL 2175 200185120 90 43 M5 27
Note: Every inverter with a model number ending in -PL comes standard with a built-in noise filter
almost equal in size and performance to this filter.
Zero-phase
ferrite core- 180+2 87
type radio = 160+1 |
p | o
noise —E:-E)‘ Ai% =
. ™ Zero-phase reactor
reduction
filter 7 X14 slotted hole VF-S11
tR U
Power source S Vv
PT W
Motor

Model: RC9129

Model: RC5078

Input or output cable should be coiled over

4-times. RC5078 is recommended for the
models 3.7kW or less.

Unit :mm
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Devices External dimensions and connections
EMC Foot t installati Sid t installati
noise filter oot mount installation ide mount installation
(Compliant i V\g b
with (Mounting dimension), :
European {B djﬁ fﬁ—@
Standards) :
i
i
i
< T !
S S i
[} ) i
5 & i
£ £ |
© N 5 I
o | VFSH - o o VF-S11
Elx 9] TS ]
c = = =
3 = 3 =
I
= 3 S| 18
= ) b= io
* z T 3
!
LN [E
v
[ - N —fi)
X : Leakage current
Rated Dimensions (mm) (mA) Note 1)
RFI filter type form current Inverter type form
() wl|H|Do|w|H|[E]|]F]G Power Pt
system A system B
EMFS11S-2009AZ 9 VFS118-2002~2007PL 72 195 37 52 180 5 8.5 10 |3 47
EMFS11-2007AZ 7 VFS$11-2002~2007PM 72 195 37 52 180 5 8.5 10 |7 45
EMFS11S-2016BZ 16 VFS11S8-2015PL 105 | 195 35 85 180 5 8.5 10 |3 47
VFS$11-2015,2022PM 48
EMFS11-4015BZ 15 VFS11-4004-4015PL 105 | 195 42 85 180 5 85 10 5 6
EMFS118-2022CZ 22 VFS118-2022PL 140 | 235 35 120 | 215 5 85 10 03
Vi -2037PM 25
EMFS11-4025CZ 25 Vi ~2022,4037PL 140 | 235 50 120 | 215 5 8.5 10 49
Vi -2055,2075P! 47
EMFS11-4047DZ 47 Vi ~2055.4075PL 180 | 305 60 140 | 285 55 95 1" 7 293
EMFS11-2083EZ 83 VFS11-2110,2150l 245 | 395 80 205 | 375 | 55 95 il 104
EMFS11-4049EZ 49 VFS11-4110,4150P 245 | 395 60 205 | 375 | 55 95 11|47 293

Note 1) These values are referential ones of single piece of RFI filter. For 240V class, 60Hz/200V power
source. For 500V class, 60Hz/400V power source. For power system A and B, refer to table

below.

Select an earth leakage breaker with consideration of leakage current above and leakage current

from the inverter unit.
How to wire

RFIFILTER VF-S11

Power system A Power system B
Q
@ =
s =
-
Q
[Z2]
©
=
@
o

contact your nearest Toshiba inverter distributor.
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Devices External dimensions and connections
Braking _
resistor s
§ ]
E
i E (Installation di
: (Installation dimension) e VE-811
F
2 ® R 1)
s s D oo g e\
500
! oo | D
E] Braking resistor
Fig. C

el
A

o |

M5)

Power source

Wire opening n,
27 <
—
=
=
B i
i /
[}
1
J@. (Note 1)
Q]:
Earth terminal

oN

OFF E---

> —of
]

P8 P+

v,
W)

B PA

Braking resistor

T ° e

Do ot fail to connect o the operation circuit

Fig. B Fig. D
Dimensions (mm) Approx.
Model Rating Inverter type Ex‘e'":g::{;’i‘;‘j"s"s and | eight
Als|c|o|Ee]|e (kg)
VFS11-2002 ~ 2007PM
PBR-2007 | 120W-2000 VFS115-2002 ~ 2007PL
VFS11-2015, 2022PM | 42 | 182 | 20 | 42 | 172 - AandC 028
PBR2022 | 120W-750 VFSHS-2015, 2022PL
PBR-2037__| 120W-400 VFS11-2037P
TPBR3-2055 | 240W-200 (400x2P) VFS11-2055P 320 | 115 50 Z
PBR3-2075 | 440W-150 (3002x2P) VFS11-2075P 45
"PBR3-2110__|660W-100 (300x3P) VFS11-2110P 1201 350 [ 190 | 110 [ 23| 150 BandD
PBR3-2150_|880W-7.50 (300x4P) VFST1-2150P 55
PBR-2007__[120W-2000 VFS11-4004 ~ 4022PL
T ETTAT N L 42 |182] 20 |42 [172] - AandC 028
PBR3-4055 | 240W-800 (1600x2P) VFST1-4055PL 320 | 115 50
PBR3-4075 | 440W-600 (1200%2P) VFST1-4075PL
660W-400 (1200%3P) VFSTI-4110PL 1201 350 | 190 | 110 [ 23| 150 BandD
880W-300) (1200%4P) VFST1-4150PL

Note1: Use the same type of braking resistor of VFS11-2002 ~ 2007PM for those of VFS11-4004 ~
4022PL.
Note2: The data in Rating above refer to the resultant resistance capacities (watts) and resultant re-
sistance values (Q).
The numeric values inside parentheses refer to the internal compositions of resistors.

The resistances in the Rating column are combined resistances. The numeric values inside parentheses refer to the composi-
tions of resistors (resistance of each resistor x number of resistors).
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Devices External dimensions and connections
Motor—end | £,iormal dimensions
surge 4412 holes Connections
voltage | VE-S11 Motor-end surge voltage
g . 1 suppression filter

suppression (IR
filter Cotmonriaond,

QHONE 0N Power source

A00daecesoror

8
Wire opening

m Measures to protect motors against surge voltages

In a system in which a 400V-class general-purpose motor is operated with a voltage PMW inverter

that uses an ultra high-speed switching device (such as an IGBT), surge voltages may be produced

and deteriorate the insulation of motor coils, depending on the cable length, wiring method, cable
constant, and so on. Here are some examples of measures against surge voltages.

(1) Use motors with a high dielectric strength.

(2) To suppress surge voltages, install an AC reactor (an input reactor may be used instead. For the
application, contact your Toshiba dealer) or a surge suppression filter on the output side of the
inverter.

Di mm)
AlBJclDIJ]ETFIG
MSF-4015Z 04,0.75.15 255 | 300 | 200 | 270 | 55 | 189 14
MSF-4037Z 22,40 255 | 300 | 200 | 270 | 55 | 209 14
MSF-4075Z 5575 315 | 350 | 200 | 320 | 55 | 249
MSF-4150Z 11,15 330 | 350 | 400 | 200 | 370 | 65 | 289
DIN rail kit DIN003Z DIN005Z
72 105
[€)
©
6
A
gl - 7
1 . : DrE T
il
[ !
3 h
o !
. d
d [T S i
77 110
Model Inverter type Approx. weight (kg)
VFS11S-2002PL~2007PL
DIN003Z 0.2
VFS11-2002PM~2007PM
DIN005Z VFS11S-2015PL, VFS11-2015PM, 2022PM 0.3
VFS11-4004PL~4015PL, VFS11-6007P, 6015P
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Devices External dimensions and connections
Parameter Parameter writer type: PWU001Z
writer Cable type (1m): CAB0011 ‘,;3234 20
(3m): CAB0013 E; asmesﬂg"f“w Jio

5.0~{1—

(5m): CAB0015

112.0
900
880

Nl

/3.2 holes
d 189, zﬁe>
L] ¥

fi= %80 A,

Extension Extension panel type: RKP001Z
panel Cable type (1m): CAB0011
(3m): CAB0013
(5m): CAB0015

88.0

o

20

RS485 « 2-port type: RS4001Z « 8-port type
communicati 107 ) 25
on converter Lkzn—»«zz.s» 85 || 8 (Installation dimension)
unit 2051557 iR
oI [135 =T D

”ﬁ

1120

180

B <l{eh

Cable type (1m): CAB0011, (3m): CAB0013, (5m): CAB0015

J-15
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Devices External dimensions and connections
RS232C RS232C cable type: RS20035
communicati
D-subg pin connetor (socket)
on converter
cable JR4S connector
Remote Panel hole
panel (installation screw Md) Installation hole
CBVR-7B1 i (M3 screw)
—— | -y 3
Frequency meter R + F
Frequency regulator l ' ! i I j
JIS mark N15__ ’ | ‘ ’
Remote ‘ | 8 . ‘ :
| - it T8 : ‘
STOP fLOW HIGH i \ \ $
[CONTROL BOX 8 | | | __}
P H H P
5 holes | TR | s e L P/Pane\
E—]
E h_ VF-S11
Rubber bushing ($34)
L oo
- 2 3% Main cirut vie
4 O = i 0
{ options
30 35 Earth terminal (M5) LA
s
fLo
Painting: JIS mark 5Y7/1 ; —
(Panel front N1.5) oCo—)
Weight: 0.7kg - Mo
N o
T
Note: The wire length should be 30m or less between the inverter and the remote panel.
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11. Table o sa ata

11.1  User parameters

Minimum
Title Function Unit PZ?::&‘S 0"::'[:] Adjustment range Default setting sg;;rg Ref:;en
unication
£ | Operation Hz 0.1/0.01 LUl 0.0 32
frequency of
operation panel
11.2 Basic parameters
e Four navigation functions
Minimum
Title Comm’:nlcatlon Function Unit setting unit Adjustment range Defgult Us_er Reference
0. IPanel/Commun| setting setting
ication
AUH - History function - - Displays parameters in groups of five - 414
in the reverse order to that in which
their settings were changed.
* (Possible to edit)
AUt 0000 Automatic - - 0: Disabled (manual) 0 5.1.1
acceleration/ 1: Automatic
deceleration 2: Automatic (only at acceleration)
AUz 0001 Torque boost - - 0: Disabled 0 5.2
setting macro 1: Automatic torque boost + auto-
function tuning
2: Vector control + auto-tuning
3: Energy saving + auto-tuning
AU 0040 Parameter setting - - 0: Disabled 0 53
macro function 1: Coast stop
2: 3-wire operation
3: External input UP/DOWN setting
4: 4-20 mA current input operation
e Basic parameters
Minimum
Title Comm’:nlcatlon Function Unit setting unit Adjustment range Defgult Us_er Reference
0. IPanel/Commun| setting setting
ication
rnod 0003 Command mode - - 0: Terminal board 1 54
selection 1: Operation panel 7.2
Fnod 0004 Frequency setting - - 0: Built-in potentiometer 0 54
mode selection 1 1: VIA 6.5.1
2:VIB 71
3: Operation panel
4: Serial communication
5: UP/DOWN from external contact
6: VIA + VIB (Override)

K-1
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Communication
No.

Function

Unit

Minimum
setting unit
Panel/Commun|
ication

Adjustment range

Default
setting

User
setting

Reference

0005

Meter selection

239NN O

N

13

o

~

18:
19:

Output frequency

Output current

Set frequency

DC voltage

Output voltage command value

Input power

Output power

Torque

Torque current

Motor cumulative load factor

Inverter cumulative load factor

PBR (braking reactor) cumulative

load factor

: Frequency setting value (after
PID)

: VIA Input value

: VIB Input value

: Fixed output 1 (Output current:
100%

o
: Fixed output 2 (Output current:
50%;

Fixed output 3 (Other than the
output current: 100%)

Serial communication data

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

0

55

Fn 0006

Meter adjustment

55

0007

Default setting

OCONOPARXN2O

50Hz default setting

60Hz default setting

Default setting (Initialization)
Trip record clear

Cumulative operation time clear
Initialization of type information
Save user setting parameters
Load user setting parameters

. Cumulative fan operation time

record clears

426
427
5.6

Fr 0008

Forward/reverse
run selection
(Operation panel)

N=2o

w

: Forward run

Reverse run

: Forward run (F/R switching

possible)

: Reverse run (F/R switching

possible)

5.7

0009

Acceleration time

0.1/0.1

0.0-3200

10.0

512

0010

Deceleration time
1

0.1/0.1

0.0-3200

10.0

512

0011

Maximum
frequency

0.1/0.01

30.

.0-500.0

80.0

58

0012

Upper limit
frequency

0.1/0.01

0.5-

FH

50.0 (WP)
60.0

59

0013

Lower limit
frequency

0.1/0.01

0.0- i

(WN, AN)
0.0

59

0014

Base frequency 1

0.1/0.01

25.

-500.0

50.0 (WP)

(WN, AN)

5.10

o 0409

Base frequency
voltage 1

1/0.1

50-
50-

-330 (240V class)
-660 (500/600V class)

*3

5.10
6.13.6

*3: 230 (240V class), 460 (500V class), 575V (600V class)

K-2
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Minimum
Title Communication Function Unit setting unit Adjustment range Default User Reference
No. IPanel/Commun| setting setting
ication
Pr 0015 VIF control mode - - 0: V/F constant 2 511
selection 1: Variable torque
2: Automatic torque boost control
3: Vector control
4: Energy-saving
5: Dynamic energy-saving
(for fans and pumps)
6: PM motor control
ub 0016 Torque boost % 0.1/0.1 0.0-30.0 *1 5.12
value 1
EHrA 0600 Motor electronic- % mn 10-100 100 5.13
thermal protection (A) 6.19.1
level 1
aLn 0017 Electronic-thermal - - Setting Overload protection { OL stall | 0 513
protection 0 o x
characteristic ; Standard 5] S
i x x
selection *2 3 ” 5
4 o x
5 v ot ——0 °
7 x [
Sr ! 0018 Preset-speed Hz 0.1/0.01 LL-uL 0.0 514
operation
frequency 1
&2 0019 Preset-speed Hz 0.1/0.01 LL-uL 0.0
operation
frequency 2
&3 0020 Preset-speed Hz 0.1/0.01 LL-UL 0.0
operation
frequency 3
SrY 0021 Preset-speed Hz 0.1/0.01 LL-uL 0.0
operation
frequency 4
&r5 0022 Preset-speed Hz 0.1/0.01 LL-uL 0.0
operation
frequency 5
SrE 0023 Preset-speed Hz 0.1/0.01 LL-uL 0.0
operation
frequency 6
Sr 7 0024 Preset-speed Hz 0.1/0.01 LL-uL 0.0
operation
frequency 7
F--- - Extended - - - - - 4.1.2
parameters
O - Automatic edit - - - - - 413
function

*1 : Default values vary depending on the capacity. See the table of the page K-15.

*2 . O :valid, x : invalid

K-3
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11.3 Extended parameters
e Input/output parameters 1
Minimum
Title Comm’:ugfcatlon Function Unit p. asneetlt/lg%;rr::tun Adjustment range 2:{;'1"3 sgiﬁ:g Reference
ication
Fh8 0100 Low-speed signal Hz 0.1/0.01 0.0-FH 0.0 6.1.1
output frequency
Fiot 0101 Speed reach Hz 0.1/0.01 0.0-FH 0.0 6.1.3
setting frequency
Fioe 0102 Speed reach Hz 0.1/0.01 0.0-FH 25 6.1.2
detection band
Fi0s 0105 Priority selection - - 0: Reverse 1 6.2.1
(Both F-CC and 1: Slowdown Stop
R-CC are ON)
Fi0g 0108 Always active - - 0-65 (No function) 0 6.3.1
function selection 1
Fi0g 0109 Analog/contact _ - 0: Analog input for communications 0 6.2.2
input function VIB - analog input
selection (VIAVIB 1: VIA - analog input
terminal) VIB - contact input (Sink)
2: VIA - analog input
VIB - contact input (Source)
3: VIA - contact input (Sink)
VIB - contact input (Sink)
4: VIA - contact input (Source)
VIB - contact input (Source)
Fiig 0110 Always-active - - 0-65 (ST) 1 6.3.1
function selection 2
Fret 0111 Input terminal - - 0-65 (F) 2 6.3.2
selection 1 (F)
Fiiz 0112 Input terminal - - 0-65 (R) 3
selection 2 (R)
Fii3 0113 Input terminal - - 0-65 (RES) 10
selection 3 (RES)
Foiy 0114 Input terminal - - 0-65 (SS1) 6
selection 4 (S1)
Fii5 0115 Input terminal - - 0-65 (SS2) 7
selection 5 (S2)
FilE 0116 Input terminal - - 0-65 (SS3) 8
selection 6 (S3)
FireT 0117 Input terminal - - 5-17 (SS4) 9
selection 7 (VIB)
Input terminal 5-17 (AD2) 5
Fiig 0118 selection 8 (VIA) - -
Output terminal 0-255 (LOW) 4 6.3.3
Fi3n 0130 selection 1A - -
(RY-RC)
Fi3t 0131 Output terminal - - 0-255 (RCH) 6
selection 2A
(OUT-NO)
Fi3z 0132 Output terminal - - 0-255 (FL) 10
selection 3 (FL)
Fi37 0137 Output terminal - - 0-255 (always ON) 255 6.3.4
selection 1B
(RY-RC)
F 38 0138 Output terminal - - 0-255 (always ON) 255
selection 2B
(OUT-NO)
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Minimum
Title Comm’:nlcatlon Function Unit setting unit Adjustment range Defgult Us_er Reference
0. IPanel/Commun| setting setting
ication
£ 139 0139 Output terminal - - 0:F (30andF {37 0 6.3.4
logic selection Fi3ilandF {38
(RY-RC, OUT- 1 F {30or F i3
NO) Fi3iandF (38
22F {dandF 137
Fi3ilor F {38
3 F i30or FidT
Fi3lor Fi38
FIiE7 0167 Frequency Hz 0.1/0.01 0.0-FH 25 6.3.5
command
agreement
detection range
Fiag 0170 Base frequency 2 Hz 0.1/0.01 25.0-500.0 50.0 (WP) 6.4.1
(WN, AN)
Fiat 0171 Base frequency \% 1/0.1 50-330 (240V class) *3
voltage 2 50-660 (500/600V class)
Fiiz 0172 Torque boost % 0.1/0.1 0.0-30.0 *1
value 2
Fi73 0173 Motor electronic- % n 10-100 100 5.13
thermal protection (A 6.4.1
level 2
F i85 0185 Stall prevention % n 10-199, 150 6.4.1
level 2 (A) 200 (disabled) 6.19.2
*1 : Default values vary depending on the capacity. See the table of page K-15.
*3: 230 (240V class), 460 (500V class), 575 (600V class)
i Frequency parameters
Minimum
. Communication . " setting unit " Default User
Title No. Function Unit IPanel/Commun| Adjustment range setting setting Reference
ication
F200 0200 Frequency priority - - 0: F /1Ll d (Switchable to F 2 7 by 0 6.5.1
selection terminal input) 71
10 F I d (Switchable to & 2/ & 7 at
less than 1.0Hz of designated
frequency)
EN 0201 VIA input point 1 % 7 0-100 0 652
setting
FENE 0202 VIA input point 1 Hz 0.1/0.01 | 0.0-500.0 0.0
frequency
ELE] 0203 VIA input point 2 % 7 0-100 100
setting
Fo0d 0204 VIA input point 2 Hz 0.1/0.01 | 0.0-500.0 50.0 (WP)
frequency 60.0
(WN, AN)
F207 0207 Frequency setting - - 0: Built-in potentiometer 1 6.3.5
mode 1: VIA 6.5.1
selection 2 2:ViB 71
3: Operation panel
4: Serial communication
5: UP/DOWN from external contact
6: VIA + VIB (Override)
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Minimum
Title Comm’snlcatlon Function Unit setting unit Adjustment range Defgult Us_er Reference
0. IPanel/Commun| setting setting
ication
F2 0 0210 VIB input point 1 % 17 0-100 0 6.5.2
setting
F2 it 0211 VIB input point 1 Hz 0.1/0.01 0.0-500.0 0.0
frequency
F2i2 0212 VIB input point 2 % n 0-100 100
setting
F2 i3 0213 VIB input point 2 Hz 0.1/0.01 0.0-500.0 50.0 (WP)
frequency 60.0
(WN, AN)
FZ4g 0240 Starting frequency Hz 0.1/0.01 0.5-10.0 0.5 6.6.1
setting
Faqt 0241 Operation starting Hz 0.1/0.01 0.0-FH 0.0 6.6.2
frequency
Fa4e 0242 Operation starting Hz 0.1/0.01 0.0-FH 0.0 6.6.2
frequency
hysteresis
FZ2580 0250 DC braking Hz 0.1/0.01 0.0-F H 0.0 6.7.1
starting frequency
Fo5 | 0251 DC braking %(A) 71 0-100 50
current
FZ252 0252 DC braking time s 0.1/0.1 0.0-20.0 1.0
FZ25Y4 0254 Motor shaft fixing - - 0: Disabled 0 6.7.2
control 1: Enabled (after DC braking)
FZ258 0256 Time limit for s 0.1/0.1 0: Disabled 0.0 6.8
lower-limit 0.1-600.0
frequency
operation
F250 0260 Jog run frequency Hz 0.1/0.01 F24E-200 5.0 6.9
FZ2E ¢ 0261 Jog run stopping - - 0: Slowdown stop 0
pattern 1: Coast stop
2: DC braking
FZEZ 0262 Panel jog run - - 0: Invalid 0
operation mode 1: Valid
FZ2EH 0264 Input from s 0.1/0.1 0.0-10.0 0.1 6.5.2
external contacts -
UP response time
FZ2ES 0265 Input from Hz 0.1/0.01 0.0-F H 0.1
external contacts -
UP frequency step
width
F2EE 0266 Input from s 0.1/0.1 0.0-10.0 0.1
external contacts -
DOWN response
time
F2E7 0267 Input from Hz 0.1/0.01 0.0-FH 0.1
external contacts -
DOWN frequency
step width
FPER 0268 Initial value of Hz 0.1/0.01 LL-0L 0.0
UP/DOWN
frequency
FZE9 0269 Saving of changed - - 0: Not changed 1
value of 1: Setting of £ 2 & & changed when
UP/DOWN power is turned off
frequency
F2I0 0270 Jump frequency 1 Hz 0.1/0.01 0.0-FH 0.0 6.10
Fa11 0271 Jumping width 1 Hz 0.1/0.01 0.0-30.0 0.0
F22 0272 Jump frequency 2 Hz 0.1/0.01 0.0-FH 0.0




TOSHIBA E6581158
Minimum
Title Comm’:nlcatlon Function Unit setting unit Adjustment range Defgult Us_er Reference
0. IPanel/Commun| setting setting
ication
F213 0273 Jumping width 2 Hz 0.1/0.01 0.0-30.0 0.0 6.10
F24 0274 Jump frequency 3 Hz 0.1/0.01 0.0-F H 0.0
F25 0275 Jumping width 3 Hz 0.1/0.01 0.0-30.0 0.0
F287 0287 Preset-speed Hz 0.1/0.01 LL-uL 0.0 5.14
operation frequency
8
F288 0288 Preset-speed Hz 0.1/0.01 LL-UL 0.0
operation frequency
9
F289 0289 Preset-speed Hz 0.1/0.01 LL-uL 0.0
operation frequency
10
F290 0290 Preset-speed Hz 0.1/0.01 [ 0.0
operation frequency
"
£29 ¢ 0291 Preset-speed Hz 0.1/0.01 LL-uL 0.0
operation frequency
12
F292 0292 Preset-speed Hz 0.1/0.01 [ 0.0
operation frequency
13
F293 0293 Preset-speed Hz 0.1/0.01 [ 0.0
operation frequency
14
LD 0294 Preset-speed Hz 0.1/0.01 LL-uL 0.0 5.14
loperation frequency 6.11.2
15
(Fire-speed)
e Operation mode parameters
Minimum
N Communication " " setting unit " Default User
Title No. Function Unit IPanel/Commun| Adjustment range setting setting Reference
ication
Faog 0300 PWM carrier kHz 0.1/0.1 2.0-16.0 12.0 6.12
frequency
Faot 0301 Auto-restart - - 0: Disabled 0 6.13.1
control selection 1: At auto-restart after momentary
stop
2: ST terminal on or off
3: At auto-restart or when turning ST-
CC on or off
4: At start-up
Fage 0302 Regenerative - - 0: Disabled 0 6.13.2
power ride- 1: Automatic setting
through control 2: Slowdown stop
(Deceleration
stop)
= 0303 Retry selection Times 11 0: Disabled 0 6.13.3
(number of times) 1-10
Faoqy 0304 Dynamic braking - - 0: Disabled 0 6.13.4
selection 1: Enabled (Resistor overload
protection enabled)
F3gs 0305 Overvoltage limit - - 0: Enabled 2 6.13.5
operation 1: Disabled
(Slowdown stop 2: Enabled (Quick deceleration)
mode selection) 3: Enabled (Dynamic quick
deceleration)




TOSHIBA E6581158
Minimum
Title Comm’:nlcatlon Function Unit setting unit Adjustment range Defgult Us_er Reference
0. IPanel/Commun| setting setting
ication
F3onT 0307 Supply voltage - - 0: Supply voltage uncorrected, output |2 6.13.6
correction imi | (WP, WN)
(limitation of 1: Supply voltage corrected, output 3 (AN)
output voltage) voltage limited
2: Supply voltage uncorrected, output
voltage unlimited
3: Supply voltage corrected, output
voltage unlimited
F308 0308 Dynamic braking Q 0.1/0.1 1.0-1000 1 6.13.4
resistance
Faog 0309 Dynamic braking kW 0.01/0.01 0.01-30.00 *1 6.13.4
resistor capacity
Fait 0311 Reverse-run - - 0: Forward/reverse run permitted 0 6.13.7
prohibition 1: Reverse run prohibited
2: Forward run prohibited
Fai2 0312 Random mode - - 0: Disabled 0 6.12
1: Automatic setting
FI1E 0316 Carrier frequency - - 0: Carrier frequency not reduced 1 6.12
control mode automatically
selection 1: Carrier frequency reduced
automatically
2: Carrier frequency not reduced
automatically
Support for 500V/600V models
3: Carrier frequency reduced
automatically
Support for 500V/600V models
F3eo 0320 Droop gain % 7 0-100 0 6.14
F323 0323 Droop insensitive % n 0-100 10 6.14
torque band
FIyz 0342 Braking mode - - 0: Disabled 0 6.15
selection 1: Enabled (forward run)
2: Enabled (reverse run)
3: Enabled (operating direction)
FELE] 0343 Release Hz 0.1/0.01 FZ&HD-200 3.0
frequency
FIvy 0344 Release time s 0.01/0.01 0.00-2.50 0.05
F34g 0345 Creeping Hz 0.1/0.01 F240-20.0 3.0
frequency
FIYE 0346 Creeping time s 0.01/0.01 0.00-2.50 0.10
F35g 0359 PID control s n 0-2400 0 6.16
waiting time
FIE0 0360 PID control - - 0: Disabled, 1: Enabled 0
FIE2 0362 Proportional gain - 0.01/0.01 0.01-100.0 0.30
F353 0363 Integral gain - 0.01/0.01 0.01-100.0 0.20
F3EE 0366 Differential gain - 0.01/0.01 0.00-2.5 0.00

*1 : Default values vary depending on the capacity. See the table of K-15.




TOSHIBA

E6581158
e Torque boost parameters 1
Minimum
Title Comm’slnlcatlon Function Unit setting unit Adjustment range Defgult Us_er Reference
0. IPanel/Commun| setting setting
ication
FHOo 0400 Auto-tuning A - 0: Auto-tuning disabled 0 651'1711
1: Initialization of £ 4 2 (reset to 0)
2: Auto-tuning enabled
(after execution: 0)
Funt 0401 Slip frequency % 17 0-150 50
gain
Funz 0402 Automatic torque % 0.1/0.1 0.0-30.0 *1
boost value
F4i5 0415 Motor rated A 0.1/0.1 0.1-100.0 *1
current
FY 1B 0416 Motor no-load % 7 10-90 *1
current
Fu 7 0417 Motor rated speed | min-1 7 100-32000 1410(WP)
1710
(WN, AN)
Fy g 0418 Speed control - 7 1-150 40
response
coefficient
Fy g 0419 Speed control - 7 1-100 20
stability coefficient
*1 : Default values vary depending on the capacity. See the table of page K-15.
o Input/output parameters 2
Minimum
N Communication " " setting unit " Default User
Title No. Function Unit IPanel/Commun| Adjustment range setting setting Reference
ication
Fyaig 0470 VIA input bias - - - - 6.5.4
FuTt 0471 VIA input gain - - - -
Fyaz 0472 VIB input bias - - - -
Fy13 0473 VIB input gain - - - -
e Torque boost parameters 2
Minimum
Title Comm’:lnlcatlon Function Unit setting unit Adjustment range Defgult Us_er Reference
0. IPanel/Commun| setting setting
ication
FYBD 0480 Exciting current % 17 100-130 100 5.1
coefficient 6.17.2
0485 Stall prevention - 17 10-250 100
Fugs control coefficient 1
Fygz 0492 Stall prevention - 17 50-150 100
control coefficient 2
Fygy 0494 Motor adjustment - 1 0-200 *1
coefficient
FYygg 0495 Maximum voltage % 17 90-110 104
adjustment
coefficient
F48E 0496 Waveform kHz 0.1/0.01 0.1-14.0 0.2
switching
adjustment
coefficient

*1 : Default values vary depending on the capacity. See the table of page K-15.

K-9



TOSHIBA

E6581158
o Acceleration/deceleration time parameters
Minimum
Title Comm’snlcatlon Function Unit setting unit Adjustment range Defgult Us_er Reference
0. IPanel/Commun| setting setting
ication
FEOo 0500 Acceleration time s 0.1/0.1 0.0-3200 10.0 6.18
2
FEo ¢t 0501 Deceleration time s 0.1/0.1 0.0-3200 10.0
2
FEOZ2 0502 Acceleration/decel - - 0: Linear 0
eration 1 pattern 1: S-pattern 1
FEO3 0503 Acceleration/decel - - 2: S-pattern 2 0
eration 2 pattern
FEoY 0504 Acceleration/decel - - 1: Acceleration/deceleration 1 1
eration selection 2: Acceleration/deceleration 2
(1,2,3) 3: Acceleration/deceleration 3
F5og 0505 Acceleration/decel Hz 0.1/0.01 0.0-4/L 0.0
eration 1 and 2
switching
frequency
F506 0506 S-pattern lower- % 17 0-50 10
limit adjustment
amount
Fso7 0507 S-pattern upper- % 17 0-50 10 6.18
limit adjustment
amount
FE 0 0510 Acceleration time s 0.1/0.1 0.0-3200 10.0
Fe it 0511 Deceleration time s 0.1/0.1 0.0-3200 10.0
3
Fg 2 0512 Acceleration/decel - - 0: Linear 0
eration 3 pattern 1: S-pattern 1
2: S-pattern 2
F5 i3 0513 Acceleration/decel Hz 0.1/0.01 0.0-4/L 0.0
eration 2 and 3
switching
frequency
o Protection parameters
Minimum
Title Comm’\liu(r:catlon Function Unit Pasneet:/l?:%nlf\rr‘vl:un Adjustment range Eeetft?#g sgtiﬁ\rg Reference
ication
FEO ! 0601 Stall prevention % 17 10-199, 150 6.19.2
level 1 (A) 200 (disabled)
FEOZ 0602 Inverter trip - - 0: Canceled with the power off 0 6.19.3
retention selection 1: Still retained with the power off
FEOI 0603 Emergency stop - - 0: Coast stop 0 6.19.4
selection 1: Slowdown stop
2: Emergency DC braking
FEOY 0604 Emergency DC s 0.1/0.1 0.0-20.0 1.0 6.19.4
braking time
FEOS 0605 Output phase - - 0: Disabled 0 6.19.5
failure detection 1: At start-up (only one time after
mode selection power is turned on)
2: At start-up (each time)
3: During operation
4: At start-up + during operation
5: Detection of cutoff on output side
F507 0607 Motor 150%- s 11 10-2400 300 6.19.1
overload time limit
FEOE 0608 Input phase failure - - 0: Disabled, 1: Enabled 1 6.19.6
detection mode
selection
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Minimum
Title Comm’snlcatlon Function Unit setting unit Adjustment range Default User Reference
0. IPanel/Commun| setting setting
ication
FEDS 0609 Small current % n 1-20 10 6.19.7
detection current
hysteresis
FE 0 0610 Small current - - 0: Alarm only 0
trip/alarm 1: Tripping
selection
FE 1! 0611 Small current % 171 0-100 0
detection current (A)
FE 2 0612 Small current s 17 0-255 0
detection time
FE 3 0613 Detection of - - 0: Each time (standard pulse) 0 6.19.8
output short-circuit 1: At start-up (only one time after
during start-up power is turned on)
(standard pulse)
2: Each time (short-time pulse)
3: At start-up (only one time after
power is turned on)
(short-time pulse)
FE IS 0615 Over-torque - - 0: Alarm only 0 6.19.9
trip/alarm 1: Tripping
selection
FEIE 0616 Over-torque % n 0-250 150
detection level
F5 8 0618 Over-torque s 0.1/0.1 0.0-10.0 0.5
detection time
FE !9 0619 Over-torque % 17 0-100 10 6.19.9
detection level
hysteresis
£52 ¢ 0621 Cumulative 100 0.1/0.1 0.0-999.9 610 6.19.10
operation time Time | (=10 hours)
alarm setting
FEZE 0626 Over-voltage stall % 11 100-150 *1 6.13.5
protection level
FEZT 0627 Undervoltage - - 0: Alarm only 0 6.19.12
trip/alarm (detection level below 60%)
selection 1: Tripping
(detection level below 60%)
2: Alarm only
(detection level below 50%,
DC reactor necessary)
FE33 0633 Trip at VIA low % n 0: Disabled, 1-100 0 6.19.13
level input mode
FEIY 0634 Annual average - - 1:-10 to +10°C 3 6.19.14
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

*1 : Default values vary depending on the capacity. See the table of K-15.
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e Output parameters
Minimum
Title Comm’:lnlcatlon Function Unit setting unit Adjustment range pefault User Reference
0. IPanel/Commun| setting setting
ication
FEG9 0669 Logic output/pulse - - 0: Logic output 0 6.20.1
train output 1: Pulse train output
selection (OUT-
NO)
FE5 0676 Pulse train output - - 0: Output frequency 0 6.20.1
function selection 1: Output current
(OUT-NO) 2: Set frequency
3: DC voltage
4: Output voltage command value
5: Input power
6: Output power
7: Torque
8: Torque current
9: Motor cumulative load factor
10: Inverter cumulative load factor
11: PBR (braking reactor) cumulative
load factor
12: Frequency setting value (after
PID)
13: VIA/Il Input value
14: VIB Input value
15: Fixed output 1 (Output current:
100%)
16: Fixed output 2 (Output current:
50%)
17: Fixed output 3
(Other than the output current:
100%)
FET17 0677 Maximum numbers | pps n 500-1600 800 6.20.1
of pulse train
FE9 ! 0691 Inclination - - 0: Negative inclination (downward 1 6.20.2
characteristic of slope)
analog output 1: Positive inclination (upward slope)
F592 0692 Meter bias % 11 0—100 0 6.20.2
o Operation panel parameters
Minimum
Title Comm’\liu:canon Function Unit P asnest};g%nlf\rr‘vl:u n Adjustment range [s)eetft?r':gl; sgtiﬁ]rg Reference
ication
Fioo 0700 Prohibition of - - 0: Permitted 0 6.21.1
change of 1: Prohibited
parameter settings
Fa0t 0701 Unit selection - - 0: % 0 6.21.2
1: A (ampere)/V (volt)
Fa02 0702 Free unit selection | Times 0.01/0.01 0.00: Free unit display disabled 0.00 6.21.3
(display of frequency)
0.01-200.0
FI05 0705 Inclination - - 0: Negative inclination (downward 1
characteristic of slope)
free unit displa 1: Positive inclination (upward slope)
FI05 0706 Free unit display Hz 0.01/0.01 0.00-F H 0.00
bias
FI07 0707 Free step 1 Hz 0.01/0.01 0.00: Disabled 0.00 6.21.4
(pressing a panel 0.01-F H
key once)
FI08 0708 Free step 2 (panel - 11 0: Disabled 0
display) 1-255
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o Minimum
Title Comm’\liu(r:catlon Function Unit Pasnee_t}/lg%rlrj\rr‘#un Adjustment range Eeetft?#g sgtiﬁ\rg Reference
ication
FI11i8 0710 Standard monitor - - 0: Operation frequency (Hz/free unit) 0 6.21.5
display selection 1: Frequency command (Hz/free unit)
2: Output current (%/A)
3: Inverter rated current (A)
4: Inverter load factor (%)
5: Output power (%)
6: Frequency command after PID
control (Hz/free unit)
7: Optional item specified from an
external control unit
EENE] 0719 Canceling of - - 0: Operation command canceled 1 6.21.6
operation (cleared)
command when 1: Operation command retained
standby terminal
(ST) is turned off
T2 0721 Panel stop pattern - - 0: Slowdown stop 0 6.21.7
1: Coast stop
130 0730 Prohibition of - - 0: Permitted 0 6.21.1
frequency setting 1: Prohibited
on the operation
panel (F L)
F133 0733 Panel operation - - 0: Permitted 0
prohibition 1: Prohibited
(RUN/STOP keys)
F73q 0734 Prohibition of - - 0: Permitted 0
panel emergency 1: Prohibited
stop operation
F135 0735 Prohibition of - - 0: Permitted 0
panel reset 1: Prohibited
operation
F138 0736 Prohibition of - - 0: Permitted 1
change of £ 700 1: Prohibited
/ F 0 d during
operation
o Communication parameters
o Minimum
Title Commﬁg.lcatlon Function Unit Pasneet}/lg%#’\rr‘vl:un Adjustment range Seetft?r?gl; sgiﬁ:g Reference
ication
FEOO 0800 Communication - - 0: 1200bps 3 6.22
rate 1: 2400bps
2: 4800bps
3: 9600bps
4: 19200bps
FRD ! 0801 Parity - - 0: NON (No parity) 1
1: EVEN (Even parity)
2: ODD (Odd parity)
FEOZ 0802 Inverter number - 11 0-255 0
FEO3 0803 Communication s n 0: (disabled) 0
error trip time 1-100
FEOS 0805 Communication s 0.01/0.01 0.00-2.00 0.00
waiting time
FEOE 0806 Setting of master - - 0: Slave (0 Hz command issued in 0
and slave for case the master inverter fails)
communication 1: Slave (Operation continued in case
between inverters the master inverter fails)
2: Slave (Emergency stop tripping in
case the master inverter fails)
3: Master (transmission of frequency
commands)
4: Master (transmission of output
frequency signals)
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E6581158
Minimum
Title Comm’snlcatlon Function Unit setting unit Adjustment range Defgult Us_er Reference
0. IPanel/Commun| setting setting
ication
FE !t 0811 Communication % 7 0-100 0 6.5.2
command point 1 6.22.1
setting
FE 2 0812 Communication Hz 0.1/0.01 0.0-500.0 0.0
command point 1
frequency
FE!3 0813 Communication % n 0-100 100
command point 2
setting
FB Y4 0814 Communication Hz 0.1/0.01 0.0-500.0 50.0 (WP)
command point 2 60.0
frequency (WN, AN)
FEZS 0829 Selection of - - 0: Toshiba inverter protocol 0 6.22
communication 1: Modbus RTU protocol
protocol
FEIO 0870 Block write data 1 - - 0: No selection 0
1: Command information 1
2: Command information 2
FET! 0871 Block write data 2 - - 3: Frequency command 0
4: Output data on the terminal board
5: Analog output for communications
FBI5 0875 Block read data 1 - - 0: No selection 0
1: Status information
F875 0876 Block read data 2 - - 2: Output frequency 0
3: Output current
4: Output voltage
FE11 0877 Block read data 3 - - 5 A 0
6: PID feedback value
FE8 0878 Block read data 4 - - 7: Input terminal board monitor 0
8: Output terminal board monitor
FE79 0879 Block read data 5 - - 9: VIA terminal board monitor 0
10: VIB terminal board monitor
FRED 0880 Free notes - 17 0-65535 0
FESD 0890 Parameter for - 17 0-65535 0 6.23
option 1
FES ! 0891 Parameter for - 7 0-65535 0
option 2
FRS?Z 0892 Parameter for - 17 0-65535 0 6.23
option 3
FES3 0893 Parameter for - 17 0-65535 0
option 4
FESY 0894 Parameter for - 7 0-65535 0
option 5
e PM motor parameters
Minimum
Title Comm’snlcatlon Function Unit setting unit Adjustment range Defgult Us_er Reference
0. IPanel/Commun| setting setting
ication
F9!g 0910 Step-out detection % 17 10-150 100 6.24
current level (A)
Fg it 0911 Step-out detection s 171 0.0: No detection 0.0
time 0.1-25.0
Fgi2 0912 High-speed torque - 0.01/0.01 0.00-650.0 0.00
adjustment
coefficient




TOSHIBA E6581158
B Default settings by inverter rating
Inverter type Tovrg |LI|J ee bﬁg st I?));g :i'r?glgc brallzﬁgarg];?stor toé; Loembe:)tg:st Moctl:)'r';tted Motgl r:\;);‘ltoad adjhlfgtt:\rent s?a‘l,le;: rggst?: n
resistance capacity value coefficient level
uhb/F 172 F3ane F308 Fupe F4 5 FY b FHEY FEZE

(%) (Q)(Note) (kW) (%) (A) (%) (%)

VFS11S-2002PL 6.0 200.0 0.12 8.3 1.2 70 90 134
VFS11S-2004PL 6.0 200.0 0.12 6.2 2.0 65 90 134
VFS11S-2007PL 6.0 200.0 0.12 5.8 3.4 60 80 134
VFS11S-2015PL 6.0 75.0 0.12 4.3 6.2 55 70 134
VFS118-2022PL 5.0 75.0 0.12 4.1 8.9 52 70 134
VFS11-2002PM 6.0 200.0 0.12 8.3 1.2 70 90 134
VFS11-2004PM 6.0 200.0 0.12 6.2 2.0 65 90 134
VFS11-2005PM 6.0 200.0 0.12 6.0 27 62 80 134
VFS11-2007PM 6.0 200.0 0.12 5.8 3.4 60 80 134
VFS11-2015PM 6.0 75.0 0.12 4.3 6.2 55 70 134
VFS11-2022PM 5.0 75.0 0.12 4.1 8.9 52 70 134
VFS11-2037PM 5.0 40.0 0.12 3.4 14.8 48 70 134
VFS11-2055PM 4.0 20.0 0.24 3.0 21.0 46 70 134
VFS11-2075PM 3.0 15.0 0.44 25 28.2 43 70 134
VFS11-2110PM 2.0 10.0 0.66 23 40.6 41 60 134
VFS11-2150PM 2.0 7.5 0.88 2.0 54.6 38 50 134
VFS11-4004PL 6.0 200.0 0.12 6.2 1.0 65 90 140
VFS11-4007PL 6.0 200.0 0.12 5.8 1.7 60 80 140
VFS11-4015PL 6.0 200.0 0.12 4.3 3.1 55 70 140
VFS11-4022PL 5.0 200.0 0.12 4.1 4.5 52 70 140
VFS11-4037PL 5.0 160.0 0.12 3.4 7.4 48 70 140
VFS11-4055PL 4.0 80.0 0.24 26 10.5 46 70 140
VFS11-4075PL 3.0 60.0 0.44 23 14.1 43 70 140
VFS11-4110PL 2.0 40.0 0.66 22 20.3 41 60 140
VFS11-4150PL 2.0 30.0 0.88 1.9 27.3 38 50 140
VFS11-6007P 3.0 285.0 0.06 3.8 1.1 61 80 134
VFS11-6015P 3.0 145.0 0.12 3.8 2.1 59 70 134
VFS11-6022P 3.0 95.0 0.18 3.2 3.0 54 70 134
VFS11-6037P 3.0 48.0 0.37 3.5 4.9 50 70 134
VFS11-6055P 2.0 29.0 0.61 2.0 7.3 55 70 134
VFS11-6075P 2.0 29.0 0.61 1.5 9.5 51 70 134
VFS11-6110P 2.0 19.0 0.92 1.9 14.5 55 60 134
VFS11-6150P 1.0 14.0 1.23 1.7 19.3 53 50 134

Note: Be sure to set £ 31 5 (Dynamic braking resistance) at the resistance of the dynamic braking resistor connected.

K-15



11

TOSHIBA

E6581158

B Table of input terminal functions 1

Fu:ﬁ;"on Code Function Action
0 - No function is assigned Disabled
1 ST Standby terminal ON: Ready for operation
OFF: Coast stop (gate off)
2 F Forward run command ON: Forward run _ OFF: Slowdown stop
3 R Reverse run command ON: Reverse run _OFF: Slowdown stop
4 JOG Jog run mode ON: Jog run, OFF: Jog run canceled
5 AD2 Acceleration/deceleration 2 pattern selection ON: Acceleration/deceleration 2
OFF: Acceleration/deceleration 1 or 3
6 1 Preset-speed command 1 Selection of 15-speed with SS1 to SS4 (4 bits)
7 2 Preset-speed command 2
8 3 Preset-speed command 3
9 4 Preset-speed command 4
10 RES Reset command ON: Acceptance of reset command
ON — OFF: Trip reset
11 EXT Trip stop command from external input device ON: £ Trip stop
12 CFMOD Switching of command mode and frequency ON: Forced switching from command mode to
setting mode terminal input mode, forced switching from
frequency setting mode to the mode
commanded between F /1 d and F 20 7.
(fF2G0=0
13 DB DC braking command ON: DC braking
14 PID PID control prohibited ON: PID control prohibited
OFF: PID control permitted
15 PWENE Permission of parameter editing ON: Parameter editing permitted
OFF: Parameter editing prohibited (If £ 755 = {)
16 ST+RES Combination of standby and reset commands ON: Simultaneous input from ST and RES
17 ST+CFMOD | Combination of standby and command/frequency ON: Simultaneous input from ST and CFMOD
setting mode switching
18 F+JOG Combination of forward run and jog run ON: Simultaneous input from F and JOG
19 R+JOG Combination of reverse run and jog run ON: Simultaneous input from R and JOG
20 F+AD2 Combination of forward run and ON: Simultaneous input from F and AD2
acceleration/deceleration 2
21 R+AD2 Combination of reverse run and ON: Simultaneous input from R and AD2
acceleration/deceleration 2
22 F+SS1 Combination of forward run and preset-speed ON: Simultaneous input from F and SS1
command 1
23 R+SS1 Combination of reverse run and preset-speed ON: Simultaneous input from R and SS1
command 1
24 F+SS2 Combination of forward run and preset-speed ON: Simultaneous input from F and SS2
command 2
25 R+SS2 Combination of reverse run and preset-speed ON: Simultaneous input from R and SS2
command 2
26 F+SS3 Combination of forward run and preset-speed ON: Simultaneous input from F and SS3
command 3
27 R+SS3 Combination of reverse run and preset-speed ON: Simultaneous input from R and SS3
command 3
28 F+SS4 Combination of forward run and preset-speed ON: Simultaneous input from F and SS4
command 4
29 R+SS4 Combination of reverse run and preset-speed ON: Simultaneous input from R and SS4
command 4
30 F+SS1+AD2 | Combination of forward run, preset-speed ON: Simultaneous input from F, SS1 and AD2
command 1 and acceleration/deceleration 2
31 R+SS1+AD2 | Combination of reverse run, preset-speed ON: Simultaneous input from R, SS1 and AD2
command 1 and acceleration/deceleration 2
32 F+SS2+AD2 | Combination of forward run, preset-speed ON: Simultaneous input from F, SS2 and AD2
command 2 and acceleration/deceleration 2
33 R+SS2+AD2 | Combination of reverse run, preset-speed ON: Simultaneous input from R, SS2 and AD2
command 2 and acceleration/deceleration 2
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B Table of input terminal functions 2

Fu:‘%"on Code Function Action
34 F+SS3+AD2 | Combination of forward run, preset-speed ON: Simultaneous input from F, SS3 and AD2
command 3 and acceleration/deceleration 2
35 R+SS3+AD2 | Combination of reverse run, preset-speed ON: Simultaneous input from R, SS3 and AD2
command 3 and acceleration/deceleration 2
36 F+SS4+AD2 | Combination of forward run, preset-speed ON: Simultaneous input from F, SS4 and AD2
command 4 and acceleration/deceleration 2
37 R+SS4+AD2 | Combination of reverse run, preset-speed ON: Simultaneous input from R, SS4 and AD2
command 4 and acceleration/deceleration 2
38 FCHG Frequency command forced switching ON:FZOT(fFZ00=0)
OFF: FR T
39 VF2 No.2 Switching of V/F setting ON: No.2 V/F setting
(PE=0,F {70, FITLF 12, F173)
OFF: No.1 V/F setting
(Setvalueof P, i, wlw,ub, EHF)
40 MOT2 No.2 motor switching ON: No.2 motor
(VF2+AD2+0CS2) (PE=0,F {70, F T LF 2, F 173,
F U85, F500,F50 1 F503)
OFF: No.1 motor (Setvalue of P&, i, ul u,
wb, EH- ACD, JEC FS02,FE0 1)
41 UP Frequency UP signal input from external contacts ON: Increase in frequency
42 DOWN Frequency DOWN signal input from external ON: Reduction in frequency
contacts
43 CLR Frequency UP/DOWN cancellation signal input OFF—ON: Resetting of UP/DOWN frequency by
from external contacts means of external contacts
44 CLR+RES Combination of frequency UP/DOWN cancellation | ON: Simultaneous input from CLR and RES
and reset by means of external contacts
45 EXTN Inversion of trip stop command from external OFF: £ Trip stop
device
46 OH Thermal trip stop signal input from external device | ON: £/ 5 2 Trip stop
47 OHN Inversion of thermal trip stop command from OFF: § H 2 Trip stop
external device
48 SC/LC Forced switching from remote to local control Enabled when remote control is exercised
ON: Local control (setting of £ /15 o, F /1l d and
Faoo
OFF: Remote control
49 HD Operation holding (stop of 3-wire operation) ON: F (forward run)/R: (reverse run) held, 3-wire
operation
OFF: Slowdown stop
50 CMTP Forced switching of command mode and terminal ON: Terminal board operation
board command OFF: Setting of £ /17
51 CKWH Display cancellation of the cumulative power ON: Monitor display cancellation of the cumulative
amount (kWh) power amount (kWh)
52 FORCE Forced operation (factory configuration required) ON: Forced operation mode in which operation is
not stopped in the event of the occurrence of
a soft fault (preset speed operation frequency
15) To use this function, the inverter needs to
be so configured at the factory.
OFF: Normal operation
53 FIRE Fire-speed control ON: Fire-speed operation (preset speed operation
frequency 15)
OFF: Normal operation

Note. When function 1, 10-12, 15-17, 38, 41-45 or 48 is assigned to an input terminal board, the input terminal

roan Il

board is enabled even if the parameter command mode selection /717 o is setat { (panel).
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H Table of input terminal functions 3

Fu:‘%"on Code Function Action
54 STN Coast stop (gate off) ON: Coast stop (gate off)
55 RESN Inversion of RES ON: Acceptance of reset command
OFF—> ON: Trip reset
56 F+ST Combination of forward run and standby ON: Simultaneous input from F and ST
57 R+ST Combination of reverse run and standby ON: Simultaneous input from R and ST
58 AD3 Acceleration/deceleration 3 selection ON: Acceleration/deceleration 3
OFF: Acceleration/deceleration 1 or 2
59 F+AD3 Combination of forward run and ON: Simultaneous input from F and AD3
acceleration/deceleration 3
60 R+AD3 Combination of reverse run and ON: Simultaneous input from R and AD3
acceleration/deceleration 3
61 0Cs2 Forced switching of stall prevention level 2 ON: Enabled at the value of F {55
OFF: Enabled at the value of FE 5 ¢
62 HDRY Holding of RY-RC terminal output ON: Once turned on, RY-RC are held on.
OFF: The status of RY-RC changes in real time
according to conditions.
63 HDOUT Holding of OUT-NO terminal output ON: Once turned on, OUT-NO are held on.
OFF: The status of OUT-NO changes in real time
according to conditions.
64 PRUN Cancellation (clearing) of operation command from | 0: Operation command canceled (cleared)
panel 1: Operation command retained
65 ICLR PID control integral value clear ON: PID control integral value always zero

OFF: PID control permitted

B Table of output

terminal functions 1

Function Code Function Action
No.
0 LL Frequency lower limit ON: The output frequency is above the . . set
value.
OFF: The output frequency is equal to or less than
the L L set value.
1 LLN Inversion of frequency lower limit Inversion of LL setting
2 uL Frequency upper limit ON: Output frequency is equal to or higher than
UL value.
OFF: Output frequency is lower than {/{ value.
3 ULN Inversion of frequency upper limit Inversion of UL setting
4 Low Low-speed detection signal ON: Output frequency is equal to or higher than
F 100 value.
OFF: Output frequency is lower than F {50
value.
5 LOWN Inversion of low-speed detection signal Inversion of LOW setting
6 RCH Designated frequency attainment signal ON: The output frequency is equal to or less than
(completion of acceleration/deceleration) ?e‘s’ggcified frequency + frequency set with
e,
OFF: The output frequency is above the specified
frequency = frequency set with £ {2,
7 RCHN Inversion of designated frequency attainment Inversion of RCH setting
signal (inversion of completion of
acceleration/deceleration)
8 RCHF Set frequency attainment signal ON: The output frequency is equal to or less than
the frequency setwith 7 (T {+ F {02,
OFF: The output frequency is above the frequency
setwith £ {5 (+F {02
9 RCHFN Inversion of set frequency attainment signal Inversion of RCHF setting
10 FL Failure signal (trip output) ON: When inverter is tripped
OFF: When inverter is not tripped
11 FLN Inversion of failure signal (inversion of trip output) Inversion of FL setting
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B Table of output terminal functions 2

Fur’:‘%{on Code Function Action
12 oT Over-torque detection ON: Torque current is equal to or larger than
FE {5 setvalue and longer than F & /&
set time.
OFF: The torque current is equal to or less than
(F& !5 setvalue- F§ {5 setvalue).
13 OTN Inversion of over-torque detection Inversion of OT
14 RUN Start/Stop ON: When operation frequency is output or during
db
OFF: Operation stopped
15 RUNN Inversion of RUN/STOP Inversion of RUN setting
16 POL OL pre-alarm ON: 50% or more of calculated value of overload
protection level
OFF: Less than 50% of calculated value of
overload protection level
17 POLN Inversion of OL pre-alarm Inversion of POL setting
18 POHR Braking resistor overload pre-alarm ON: 50% or more of calculated value of F 305
set overload protection level
OFF: Less than 50% of calculated value of
F 308 setoverload protection level
19 POHRN Inversion of braking resistor overload pre-alarm Inversion of RCHR setting
20 POT Over-torque detection pre-alarm ON: Torque current is equal to or larger than 70%
of FE 15 setvalue.
OFF: The torque current is below (F 5 {5 set
value x 70% - F & 5 setvalue).
21 POTN Inversion of over-torque detection pre-alarm Inversion of POT setting
22 PAL Pre-alarm One of the following is turned on:
ON POL, POHR, POT, MOFF, UC, OT, LL
stop, COT, and momentary power failure
slowdown stop.
orf, P, 0~ Hissuesan alarm
All the following are turned off:
OFF POL, POHR, POT, MOFF, UC, OT, LL
stop, COT, and momentary power failure
slowdown stop.
orf, P, O- Hissuesnoalarm
23 PALN Inversion of pre-alarm Inversion of PAL setting
24 uc Small-current detection ON: The output current is equal to or less than
FE& ! !setvaluefor F§ {2 settime.
OFF: The output current is equal to or larger than
FE ! setvalue + 10%.
25 UCN Inversion of small-current detection Inversion of UC setting
26 HFL Significant failure ON: LR, OCL, O, E,
EEP I, Ekn, EPHD, Errc-
S, OHZ, upi EFZ, UL,
YFP, Or EFPH)
OFF: Failure other than the above
27 HFLN Inversion of significant failure Inversion of HFL setting
28 LFL Insignificant failure ON: (5[ -3, OF 1-3, OH,
qri-2, olr)
OFF: Failure other than the above
29 LFLN Inversion of insignificant failure Inversion of LFL setting
30 RDY1 Ready for operation (including ST/RUN) ON: Ready for operation (ST and RUN are also
ON)
OFF: Others
31 RDY1N Inversion of ready for operation (including Inversion of RDY1 setting
ST/RUN)
32 RDY2 Ready for operation (excluding ST/RUN) ON: Ready for operation (ST and RUN are not
ON
OFF: Others
33 RDY2N Inversion of ready for operation (excluding ST/RUN) | Inversion of RDY2
34 FCVIB Frequency VIB selection ON: VIB selected as frequency command
OFF: Terminal other than VIB selected as
frequency command

K-19
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H Table of output terminal functions 3

Fu’r\\‘t(:)tfon Code Function Action
35 FCVIBN Inversion of frequency VIB selection Inversion of FCVIB
36 FLR Fault signal (put out also at the time of a retry) ON: When inverter trips or retries
OFF: When inverter does not trip or retry
37 FLRN Inversion of failure signal (put out also at the time Inversion of FLR
of aretry)
38 ouTo Specified data output 1 ON: Specified data from remote control FA50:
BITO=1
OFF: Specified data from remote control FA50:
BITO=0
39 OUTON Inversion of specified data output 1 Inversion of OUTO setting
40 ouT1 Specified data output 2 ON: Specified data from remote control FA50:
BIT1=
OFF: Specified data from remote control FA50:
BIT1=0
41 OUTIN Inversion of specified data output 2 Inversion of OUT1 setting
42 CcoT Cumulative operation time alarm ON: Cumulative operation time is equal to or
longer than F5 2 ¢
OFF: Cub_méjlzitive operation time is shorter than
H
43 COTN Inversion of cumulative operation time alarm Inversion of COT
44 LTA Parts replacement alarm ON: Calculation for parts replacement time is
equal to or longer than the preset time
ON: Calculation for parts replancement time is
shorter than the preset time
45 LTAN Inversion of replacement alarm Inversion of LTA
46 BR Braking sequence output ON: Braking retention signal
OFF: Braking release signal
47 BRN Inversion of braking sequence output Inversion of BR
48 L F terminal input signal ON: The signal input to F terminal is ON
OFF: The signal input to F terminal is OFF
49 LIMTN Inversion of F terminal input signal Inversion of LI1
50 LI2 R terminal input signal ON: The signal input to R terminal is ON
OFF: The signal input to R terminal is OFF
51 LI2N Inversion of R terminal input signal Inversion of LI2
52 PIDF Signal in accordance of frequency command ON: Frequency commanded by F /7 o or
F 28 7 and that by VIA show the same
value.
OFF: Frequency commanded by F /75 4 or
F 28 7 and that by VIA show different
values.
53 PIDFN Inversion of signal in accordance of frequency Inversion of PIDF setting
command
54 MOFF Undervoltage detection ON: Undervoltage detected
OFF: Other than undervoltage
55 MOFFN Inversion of undervoltage detection Inversion of MOFF
56-253 Disabled Invalid settings, always OFF (ignored) Invalid settings, always OFF (ignored)
254 AOFF Always OFF Always OFF
255 AON Always ON Always ON
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B Order of precedence of combined functions

XX: Impossible combination, X: Invalid, + : Valid under some conditions, O: Valid, @: Priority

1123 |4 6/9|10| 11|50 (13 (14 (15|46 |48 |41|43|49|38

/42

o N
w
©
IS
o
&
¢
IS}
@

Function No. / Function
Standby

a1 o

o

ee|e

2 Forward run command X

3 Reverse run command @

o

4 Jug run command

4
+
4

®@|o|o|(®
X
X

o|+|Oo|O|®

O[lO0O|O|O|O]|O

5/58 Accelerationldgceleralio .
n 2 or 3 selection
Preset-speed run
commands 1to 4

Reset command

6~9

X | X | X[ X|X|X|O

o|lolo|ofo|OoO|O|O

Trip stop command from
1 ; )
external input device
Forced switching of o
command mode and
13 DC braking command

O|l@|Oo| X |x|x|x|x|®
®|o|l®@|o|lo|lo|®@|o|0O|O
o|lo|o|o|o|o|o|]o|o|o|oO

O X | X|O| X | X|[X|[X|[X]|X]|X]|]O

PID control prohibited

Permission of
parameter editing
Thermal trip stop
46
command from external
48 Remote/local control
forced switching
41/4 | Frequency UP/DOWN
2 |signal input from
Clearing of UP/DOWN
43 -
frequency with external
49 Operation holding
(cancellation of 3-wire
Frequency commands
38 A
forced switching
No.2 Switching of V/F
39 :
setting
40 No.2 motor switching

oOflo|o|o|O0oO|]O|O|O|O]|]O|O|O]|O
o|®|o|lo|l®@|o|®|o|o|lo|o|o|O
oOjlo|o|j]o|lO0oO|]O0O|O0O|]O|O|O|O|O|O|O]|O
o|lo|lo|®@|o|o|®|o|®|oco|O|O
o|j]olo|]o|fo|O0O|fO0O|O|]O|O|]O|O|O|O|O|O|O

olo|l|o|J]o|lOo|]O0O|lO0O|]O|O|O|]O|O|O|O]|O|O|O]|O

oOjlo|o|@®|O|x|[®|O0|@®|O|Xx]|Xx

o|o|o|Oo|O|O©O
ojlo|o|o|jo|o|Oo|OoO|@®|O|O|@®@|O0O|®|O|O|O

+
=
x

X|o|jJ]o|l|o|lO|]O|O|J]Of[O|O|]O|O|O|O|X|O|O|O|O
o|lo|lo|o|o|o|]o|x|o|o|o|o|®|o|o|o|]o|O|O|O

Forced operation

oO|lo|O]|O
olo|o|l|o|o|lo|o|o|®|o|lo|®|o|®|O|O]|O
®|ofo|o|O
o|l®@|o|l|o|o|lo|o|]o|®@|o|lo|®|o|®|O|O
oOl|o|ofo|ofOo|O|O|@®|O|O|®|OC|@®|O
olo|o|o|o|lo|o|]o|®|o|o|Oo|O|®
X|Oo|Oo|O|x|O|x|O|®|O|XxX|X]|O
oO|lo|o|Oo|x|Oo|[x|Oo|®|O|X
olo|o|l|o|o|lo|o|o|®|O
O|l|0o|O0o|]O|lO|J]O|O|O]|O
@|o|o|lo|x|O|x]|O

O|l0|O0O|O|O]|O|O

O|lO0O|O|O|O]|O

oO|lo|O0O|O|O

oO|lOo|O]|O

O|O| O

®

OO0 |Oo|X|Xx|X|[x|]Oo|Oo|O|XxX|X|O|@®@|O|XxX|O|Xx|Xx|Xx]|X

52 (0]

@|@|0|0|0|@|@|@|@|O0|O0|O

For the functions of combined terminals (combined functions), refer to the table of their respective functions.

o

o|l|olo|]o|jo|J]Oo|]Oo|lO|]O|O|O|O|O

53 Fire-speed control ele|le ol@|o]|x
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12. Specifi

12.1 Models and their standard specifications

B Standard specifications

Item Specification
Input voltage 3-phase 240V
Applicable motor (kW) 02 [ 04 [ 055 [ 075 | 15 [ 22 | 40 [ 55 [ 75 [ 11 T 15
Type VFS11
Form 2002PM | 2004PM | 2005PM | 2007PM | 2015PM | 2022PM | 2037PM | 2055PM | 2075PM | 2110PM | 2150PM
2 Capacity (kVA) Note 1) 0.6 1.3 1.4 1.8 3.0 4.2 6.7 10 13 21 25
5 Rated output/current 1.5 3.3 3.7 4.8 8.0 1.0 17.5 27.5 33 54 66
© (A) Note 2) (1.5) (3.3) (3.3) (4.4) (7.9) | (10.0) | (16.4) | (25.0) (33) (49) (60)
Output voltage Note 3) 3-phase 200V to 240V
Overload current rating 150%-60 seconds, 200%-0.5 second
g,_z Voltage-frequency 3-phase 200V to 240V - 50/60Hz
g
&3 Allowable fluctuation Voltage + 10%, -15% Note 4), frequency +5%
Protective method IP20 Enclosed type (JEM1030)
Cooling method Self-cooling Forced air-cooled
Color Munsel 5Y-8/0.5
Built-in filter Basic filter
Item Specification
Input voltage 1-phase 240V 3-phase 500V
Applicable motor (kW) 02 [ 04 Jo75 [ 15 | 22 04 [ 075 ] 15 [ 22 [ 40 [ 55 [ 75 [ 11 [ 15
Type VFS11S VFST
Form 2002PL [2004PL[2007PL|2015PL|2022PL [4004PL [4007PL [4015PL [4022PL [4037PL|4055PL |4075PL|4110PL |4150PL
2 Capacity (kVA) Note 1) 0.6 1.3 1.8 3.0 4.2 1.1 1.8 3.1 4.2 7.2 " 13 21 25
5 Rated output current 1.5 3.3 4.8 8.0 11.0 1.5 23 4.1 55 9.5 14.3 17.0 | 27.7 33
x (A) Note 2) (1.5) | (3.3) | (44) | (7.9) |1 (10.0) | (1.5) | (2.1) | (3.7) | (5.0) | (8.6) [ (13.0) [ (17.0) | (25.0) | (30)
Rated output voltage Note 3) 3-phase 200V to 240V 3-phase 380V to 500V
Overload current rating 150%-60 seconds, 200%-0.5 second 150%-60 seconds, 200% -0.5 second
5> Voltage-current 1-phase 200V to 240V — 50/60Hz 3-phase 380V to 500V - 50/60Hz
S
8 . Voltage + 10%. -15% Note 4),
T3 Allowable fluctuation 9 frequ“enc 1520 ) Voltage + 10%, -15% Note 4), frequency +5%
Protective method, 1P20 Enclosed type (JEM1030) 1P20 Enclosed type (JEM1030)
Cooling method Self-cooling Foroed air- Forced air-cooled
cooled
Color Munsel 5Y-8/0.5 Munsel 5Y-8/0.5
Built-in filter EMI filter EMI filter
Item Specification
Input voltage 3-phase 600V
Applicable motor (kW) 0.75 | 1.5 | 2.2 | 4.0 5.5 | 7.5 | 11 | 15
Type VFS11-
Form 6007P 6015P 6022P 6037P 6055P 6075P 6110P 6150P
2 Capacity (kVA) Note 1) 1.7 27 3.9 6.1 9 " 17 22
5 Rated output/current 1.7 27 3.9 6.1 9.0 1.0 17.0 22.0
© (A) Note 2) (1.5) (2.4) (3.5) (5.5) (8.1) (9.9) (15.3) (19.8)
Output voltage Note 3) 3-phase 525V to 600V
Overload current rating 150%-60 seconds, 200%-0.5 second
g,_z Voltage-frequency 3-phase 525V to 600V - 50/60Hz
g
&3 Allowable fluctuation Voltage + 10%, -15% Note 4), frequency +5%
Protective method IP20 Enclosed type (JEM1030)
Cooling method Forced air-cooled
Color Munsel 5Y-8/0.5
Built-in filter No filter
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Note 1.
Note 2.

Note 3.
Note 4.
Note 5.

Capacity is calculated at 220V for the 240V models, at 440V for the 500V models and at 575V for the 600V models.
Indicates rated output current setting when the PWM carrier frequency (parameter F300) is 4kHz or less. When

exceeding 4kHz, the rated output current setting is indicated in the parentheses. It needs to be further reduced for
PWM carrier frequencies above 12 kHz.

The rated output current is reduced even further for 500V models with a supply voltage of 480V or more.

The default setting of the PWM carrier frequency is 12kHz.

Maximum output voltage is the same as the input voltage.
+10% when the inverter is used continuously (load of 100%).
If you are using 600V model, be sure to connect an input reactor (ACL).

B Common specification

Iltem Specification
Control system Sinusoidal PWM control
Rated output voltage Adjustable within the range of 50 to 600V by correcting the supply voltage (not adjustable above the input voltage)
Output frequency range 0.5 to 500.0Hz, default setting: 0.5 to 80Hz, maximum frequency: 30 to 500Hz
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 +0.01% of the max. frequency (-10 to +60°C)
2 Analog setting: within +0.5% of the max. frequency (25°C +10°C)
‘g’ Voltage/frequency VIf constant, variable torque, automatic torque boost, vector control, automatic energy-saving, dynamic automatic
= | characteristics energy-saving control, PM motor control. Auto-tuning. Base frequency (25 - 500Hz) adjusting to 1 or 2, torque boost
£ (0 - 30%) adjusting to 1 or 2, adjusting frequency at start (0.5 - 10Hz)
§ Frequency setting signal Potentiometer on the front panel, external frequency potentiometer (connectable to a potentiometer with a rated
5 impedance of 1 - 10kQ), 0 - 10Vdc (input impedance: VIA/VIB=30kQ, 4 - 20mAdc (Input impedance: 250Q).
g Terminal board base The characteristic can be set arbitrarily by two-point setting. Possible to set individually for three functions: analog
£ | frequency input (VIA and VIB) and communication command.
Q. | Frequency jump Three frequencies can be set. Setting of the jump frequency and the range.
Upper- and lower-limit Upper-limit frequency: 0 to max. frequency, lower-limit frequency: 0 to upper-limit frequency
frequencies
PWM carrier frequency Adjustable within a range of 2.0 to 16.0Hz (default: 12kHz).
PID control Setting of proportional gain, integral gain, differential gain and control wait time. Checking whether the amount of
processing amount and the amount of feedback agree.
Acceleration/deceleration | Selectable from among acceleration/deceleration times 1, 2 and 3 (0.0 to 3200 sec.). Automatic
time acceleration/deceleration function. S-pattern acceleration/deceleration 1 and 2 and S-pattern adjustable. Control of
forced rapid deceleration and dynamic 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, motor shaft fixing control
Dynamic braking Control and drive circuit is built in the inverter with the braking resistor outside (optional).
Input terminal function Possible to select from among 66 functions, such as forward/reverse run signal input, jog run signal input, operation
(programmable) base signal input and reset signal input, to assign to 8 input terminals. Logic selectable between sink and source.
Output terminal functions | Possible to select from among 58 functions, such as upper/lower limit frequency signal output, low speed detection
(programmable) signal output, specified speed reach signal output and failure signal output, to assign to FL relay output, open
2 collector output and RY output terminals.
% Forward/reverse run The RUN and STOP keys on the operation panel are used to start and stop operation, respectively. The switching
< between forward run and reverse run can be done from one of the three control units: operation panel, terminal
3 board and external control unit.
2 | Jog run Jog mode, if selected, allows jog operation from the operation panel or the terminal board.
S Preset speed operation Base frequency + 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
‘g activated. 10 times (Max.) (selectable with a parameter)
O | Various prohibition Possible to write-protect parameters and to prohibit the change of panel frequency settings and the use of operation
settings panel for operation, emergency stop or resetting.
Regenerative power ride- | Possible to keep the motor running using its regenerative energy in case of a momentary power failure (default:
through control 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.
Drooping function When two or more inverters are used to operate a single load, this function prevents load from concentrating on one
inverter due to unbalance.
Override function The sum of two analog signals (VIA/VIB) can be used as a frequency command value.
Failure detection signal 1c-contact output: (250Vac-0.5A-cos¢@=0.4)

<Continued overleaf>
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<Continued>

Item Specification
Protective function Stall prevention, current limitation, over-current, output short circuit, over-voltage, over-voltage limitation,
_5 undervoltage, ground fault, power supply phase failure, output phase failure, overload protection by electronic
g’ thermal function, armature over-current at start-up, load side over-current at start-up, over-torque, undercurrent,
2 overheating, cumulative operation time, life alarm, emergency stop, braking resistor over-current/overload, various
o pre-alarms
G | Electronic thermal Switching between standard motor and constant-torque VF motor, switching between motors 1 and 2, setting of
% characteristic overload trip time, adjustment of stall prevention levels 1 and 2, selection of overload stall
@ | Reset function Function of resetting by closing contact 1a or by turning off power or the operation panel. This function is also used
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, overheating, short-circuit in load, ground fault, overload on inverter, over-current through
arm at start-up, over-current through load at start-up, CPU fault, EEPROM fault, RAM fault, ROM fault,
communication error. (Selectable: Overload of braking resistor, emergency stop, under-voltage, low voltage, over-
torque, motor overload, output open-phase)

Monitoring function Operation frequency, operation frequency command, forward/reverse run, output current, voltage in DC section,
output voltage, torque, torque current, load factor of inverter, integral load factor of PBR, input power, output power,
information on input terminals, information on output terminals, version of CPU1, version of CPU2, version of

= memory, PID feedback amount, frequency command (after PID), integral input power, integral output power, rated
2 current, causes of past trips 1 through 4, parts replacement alarm, cumulative operation time
§ Past trip monitoring Stores data on the past four trips: number of trips that occurred in succession, operation frequency, direction of
*Z. | function rotation, load current, input voltage, output voltage, information on input terminals, information on output terminals,
% and cumulative operation time when each trip occurred.
@ | Output for frequency Analog output: (TmAdc full-scale DC ammeter or 7.5Vdc full-scale DC ammeter / Rectifier-type AC voltmeter, 225%
O | meter current Max. 1mAdc, 7.5Vdc full-scale), 4 to 20mA/0 to 20mA output
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,
frequency setting potentiometer lamp, UP/DOWN key lamp and RUN key lamp. The charge lamp indicates that the
main circuit capacitors are electrically charged.

£ | Use environments Indoor, altitude:  1000m (Max.), not exposed to direct sunlight, corrosive gas, explosive gas or vibration (less than
g 5.9m/s’) (10 to 55Hz)

S [ Ambient temperature -10 to +60°C_Note)1.2.

B Storage temgerature -20 to +65°C ;

ui | Relative humidity 20 to 93% (free from condensation and vapor).

Note 1. Above 40°C : Remove the protective seal from the top of VF-S11.
If the ambient temperature is above 50°C: Remove the seal from the top of the inverter and use the inverter with the
rated output current reduced.

Note 2. If inverters are installed side by side (with no sufficient space left between them): Remove the seal from the top of

each inverter.

When installing the inverter where the ambient temperature will rise above 40°C, remove the seal from the top of the
inverter and use the inverter with the rated output current reduced.

L-3
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12.2 Outside dimensions and mass

M Outside dimensions and mass

Applicable motor Dimensions (mm) . Approx. weight
Voltage class Inverter type W " D W1 | HT 2 T D2 Drawing (ka)
0.2 VFS11S-2002PL 130 1.0
0.4 VFS11S-2004PL | 72 | 130 60 |95 15 A 1.0
1-phase 240V 0.75 VFS11S-2007PL 40 : 8 .2
1.5 VFS11S-2015PL 105 | 130 50 | 93 13 B 4
2.2 VFS11S-2022PL | 140 | 170 [ 150 [ 126 | 157 | 14 C 2.
0.2 FS11-2002PM 0.
= 120
0.4 VFS11-2004PM 0.
055 VFS11-2005PM 72 | 130 — 60 215 15 A
0.75 VFS11-2007PM 130 : .
1.5 VFS11-2015PM .
3-phase 240V 22 vFstt-2022em | 1% | 130 [0 % Bl s B }
4.0 VFS11-2037PM_| 140 [ 170 [ 150 | 126 | 157 | 14 C 2.2
55 VFS11-2055PM 4.
75 VFST1-2075PM 180 | 220 | 170 | 160 | 210 | 12 D Y
1" VFS11-2110PM 9.
15 VFS11-2150PM 245 | 310 | 190 | 225 | 295 | 19.5 E 9
0.4 VFS11-4004PL 1.4
0.75 VFS11-4007PL | 105 | 130 | 150 | 93 |121.5] 13 B 1.5
1.5 VFS11-4015PL .5
22 VFS11-4022PL .3
3-phase 500V 2.0 VFSTi4037PL | 140 | 170 | 150 | 126 | 157 | 14 | ¢ c 5
5 VFS11-4055PL .0
75 VFSTi4075PL ] 180 | 220 | 170 | 160 | 210 | 12 D 3
11 VFS11-4110PL 9.
5 VFSTI4150PL ] 245 | 310 | 190 | 225 | 295 | 19.5 E o)
0.75 VFS11-6007P 1.
5 VFS1160158 105 | 130 | 150 | 93 [121.5| 13 B T
2.2 VFS11-6022P 2.1
70 VFSTTG05TF 140 | 170 | 150 | 126 | 157 | 14 [¢] 57
3-phase 600V 55 VFS11-6055P 8 47
75 VES11-6075P 180 | 220 | 170 | 160 | 210 [ 12 D 27
1" VFS11-6110P 8.8
15 VFS11-6150P 245 | 310 | 190 | 225 | 295 | 19.5 E 88
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B Outline drawing

5
[N = = [ [
i ” HHHHHHHHHHHHHM Sanll I
z c@g))| ¢ (]
Iy oofy 41 ¢ M| g
L L) bl
% b — o <Ol | e
° ‘ © 93(nstalation dimension) R2.5
lpoelon ‘ 25 105 .
Jéi'”, T VFS11 T T T 77
E [ 1 . =
= = LN E=-G
= = o = 2
o o & g
€ 3 @
rER aEn o ° ®/O ) M5/ aw4
e GBMM EMC plate ° ’A‘\—EMC plate
Fig.A Fig.B
Note 1. To make it easier to grasp the dimensions of
B 8 each inverter, dimensions common to all inverters in
7 ) K i these figures are shown with numeric values but not
cod)| 11 d) e
00 E HHHHHHH Here are the meanings of the symbols used.
1
§ ll W: Width
H: Height
I HHH u D: Depth
s =57 T* s L T — W1: Mounting dimension (horizontal)

H1: Mounting dimension (vertical)
H2: Height of EMC plate mounting area
D2: Depth of frequency setting knob

126(Installation dimensiony ‘ 2-R25
140

Note 2. Here are the avaiable EMC plate

Fig.A : EMP003Z (Approx. weight : 0.1kg)

Fig.B, Fig.C: EMP004Z (Approx. weight : 0.1kg)
MG plte Fig.D : EMP005Z (Approx. weight : 0.3kg)

Fig.E : EMP006Z (Approx. weight : 0.3kg)

Note 3. The models shown in Fig. A and Fig. B are
fixed at two points: in the upper left and lower right
corners.

Note 4. The model shown in Fig. A is not equipped with
a cooling fan.
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13. BefortM&(Ni}/e{{ll

- Trip information and remedies

13.1

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 dealer.

Trip information]

Error code Failure code Problem Possible causes Remedies
ori 0001 Overcurrent during | The acceleration time AL £ is too short. | e Increase the acceleration time 5 L.
B 'l_' iy 0025 acceleration ) o The V/F setting is improper. e Check the V/F parameter.
Overcurrent flowing | A restart signal is imput to the rotating e Use £ 30 { (auto-restartyand F 32
in elemeqt during motor after a momentary stop, etc. (ride-through control).
acceleration « A special motor (e.g. motor with a small « Adjust the carrier frequency F 30 17.
impedance) is used. « Set the carrier frequency control mode
selection parameter £ 3 {5 to1or3
(carrier frequency decreased
automatically).
ore 0002 Overcurrent during o The deceleration time o £ [ is too short. | e Increase the deceleration time o £ .
B L" EI =) 0026 deceleration * Set the carrier frequency control mode
Overcurrent flowing selection parameter £ 3 {5 to10r3
in element during (carrier frequency decreased
decelearion automatically).
or3 0003 Overcurrent during o The load fluctuates abruptly. « Reduce the load fluctuation.
norar 0027 constant speed e The load is in an abnormal condition. o Check the load (operated machine).
operation X « Set the carrier frequency control mode
Overcurrent flowing selection parameter £ 3 {5 to 1or3
in element during (carrier frequency decreased
operation automatically).
oEsP 0025 Ground fault trip o A current leaked from an output cable or | ¢ Check cables, connectors, and so on for
nrop 0026 Arm overcurrent at the motor to ground. ground faults.
uLc 0027 start-up « A main circuit elements is defective. * Make a service call.
g," 5',0 (for 11 and 15 kW
- models only)
,‘:,' ,‘_' L 0004 Overcurrent (An o The insulation of the output main circuit or [ e Check the cables and wires for defective
overcurrent on the motor is defective. insulation.
load side at start-up) | e The motor has too small impedance. « When using a 11 or 15 kW model, check
e A 11 or 15 kW model was started, cables, connectors, and so on for ground
although a current is leaked from an faults.
output cable or the motor to ground.
o 0005 Arm overcurrent at * A main circuit elements is defective. * Make a service call.
start-up
* 0008 Input phase failure o A phase failure occured in the input line of |  Check the main circuit input line for phase
£ oMot the main circuit. failure.
o The capacitor in the main circuit lacks e Enable F 5[5 (input phase failure
capacitance. detection).
e Check the capacitor in the main circuit for
exhaustion.
* 0009 Output phase failure | e A phase failure occurred in the output line | ¢ Check the main circuit output line, motor,
g P L{ Inl of the main circuit. etc. for phase failure.
L « Enable £ 55 (Output phase failure
detection).

* You can select a trip ON/OFF by parameters.

(Continued overleaf)

M-1
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(Continued)
Error code Failure code Problem Possible causes Remedies
B =l 000A Overvoltage during e The imput voltage fluctuates abnormally. | 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) A system using a thyrister is connected
to the same power distribution line.

o A restart signal is input to the rotating e Use F 30 ! (auto-restart) and F 35 2
motor after a momentary stop, etc. (ride-through control).

,‘_',' = E' 000B Overvoltage during o The deceleration time o £ [ is too short. | e Increase the deceleration time o £ [ .
deceleration (Regenerative energy is too large.) o Install a dynamic braking resistor.

e F 304 (dynamic braking resistor) is off. | e Enable £ 3 4 (dynamic braking
o F 305 (overvoltage limit operation) is resistor).

off. « Enable £ 35 (overvoltage limit
e The input voltage fluctuates abnormally. operation).
(1) The power supply has a capacity of o Insert a suitable input reactor.

200kVA or more.

(2) A power factor improvement capacitor is

opened and closed.
(3) A system using a thyrister is connected

to the same power distribution line.

B = 3 000C Overvoltage during * The input voltage fluctuates abnormally. « 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) A system using a thyrister is connected
to the same power distribution line.
* The motor is in a regenerative state o Install a dynamic braking resistor.
because the load causes the motor to run
at a frequency higher than the inverter
output frequency.

oL 000D Inverter overload e The acceleration time ACC is too short. | e Increase the acceleration time AL .

« The DC braking amout is too large. « Reduce the DC braking amount £ 25 {
e The V/F setting is improper. and the DC braking time F 2 5.
o A restart signal is input to the rotating e Check the V/F parameter setting.

motor after a momentary stop, etc. e Use F 30 ! (auto-restart)and F 35 2
e The load is too large. (ride-through control).

*_Use an inverter with a larger rating.
oL e 000E Motor overload o The V/F setting is improper. o Check the V/F parameter setting.

e The motor is locked up. e Check the load (operated machine).
o Low-speed operation is performed o Adjust L /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.

,‘_',' Lr 000F Dynamic braking o The deceleration time is too short. « Increase the deceleration time o £ .
resistor * Dynamic braking is too large. * Increase the capacity of dynamic braking
overload trip resistor (wattage) and adjust PBR

capacity parameter £ 31 5.

* 0020 Over-torque trip « Over-torque reaches to a detection level | e Enable 75 /5 (over-torque trip

" = during operation. selection).

o _Check system error.

,‘_',' H 0010 Overheat The cooling fan does not rotate. « Restart the operation by resetting the

The ambient temperature is too high.

The vent is blocked up.

A heat generating device is installed close
to the inverter.

The thermistor in the unit is broken.

inverter after it has cooled down enough.
The fan requires replacement if it does
not rotate during operation.

Secure sufficient space around the
inverter.

Do not place any heat generating device
near the inverter.

Make a service call.

*

(Continued overleaf)

You can select a trip ON/OFF by parameters.
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(Continued)
Error code Failure code Problem Possible causes Remedies

B H E’ 002E External thermal trip | e An external thermal trip is input. * Check the external thermal input.

- 0011 Emergency stop « During automatic operation or remote * Reset the inverter.
operation, a stop command is entered
from the operation panel or a remote
input device.

EEF 0012 EEPROM fault 1 « A data writing error occurs. « Turn off the inverter, then turn it again. If it
does not recover from the error, make a
service call.

EEFPS 0013 EEPROM fault 2 « Power supply is cut off during £ 4 P « Turn the power off temporarily and turn it

operation and data writing is aborted. back on, and then try £ 4 7 operation
again.

EEFS 0014 EEPROM fault 3 A data reading error occurred. o Turn off the inverter, then turn it again. If it
does not recover from the error, make a
service call.

= 0015 Main unit RAM fault | e The control RAM is defective. * Make a service call.

_:,' 0016 Main unit ROM fault | e The control ROM is defective. * Make a service call.

L 0017 CPU fault 1 « The control CPU is defective. * Make a service call.

5 0018 Remote control error | e An error arises during remote operation. | e Check the remote control device, cables,
etc.

Err 7 001A Current detector fault | « The current detector is defective. « Make a service call.

Errl 001B Optional circuit board | e An optional circuit board in a different * Check again to be sure that the circuit

format error format is installed. board is connected correctly, and then
reset the power supply.

« Replace the circuit board with a correctly
formatted one.

* 001D Low-current * The output current decreased to a low- e Enable 5 & ! (low-current detection).

Vo operation current detection level during operation. e« Check the suitable detection level for the

L Trip system (F& { {,F5 {2)

* Make a service call if the setting is
correct.

* 001E Undervoltage trip o The input voltage (in the main circuit) is o Check the input voltage.

= (main circuit) too low. e Enable 5 57 7 (undervoltage trip

ur s selection).

« To cope with a momentary stop due to
undervoltage, enable F 32 (ride-
through control) and £ 35 / (auto-
restart).

E F '_j 0022 Ground fault trip « A ground fault occurs in the output cable | e Check the cable and the motor for ground

or the motor. faults.

EFm ! 0054 Auto-tuning error o Check the motor parameter F 4{J {to F 45 4.

« The motor with the capacity of 2 classes or less than the inverter is used.

« The output cable is too thin.

e The motor is rotating.

e The inverter is used for loads other than those of three-phase induction motors.

EEHFP 0029 Inverter o Circuit board is changed. « Make a service call.

type error (Or main circuit/drive circuit board)
* 0032 Brea in analog signal | e The signal input via VIA is below the e Check the cables for breaks. And check
E - 5, cable analog sinal detectio level set with the setting of input signal or setting value
L FE33. of FE33.
FE- 15 0033 CPU « A communications error occurs between | e Make a service call.
communications control CPUs.
error
E-20 0034 Excessive torque o The torque boost parameter 7 4 [ ' is « Decrease the setting of the torque boost
boosted set too high. parameter £ 40 2.
*_The motor has too small impedance.

E-21 0035 CPU fault 2 « The control CPU is defective. « Make a service call.

SouE 002F Step-out « The motor shaft is locked.  Unlock the motor shaft.

(For PM motor only) | e One output phase is open. « Check the interconnect cables between
¢ _Animpact load is applied. the inverter and the motor.

* You can select a trip ON/OFF by parameters.

M-3
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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
OFF ST terminal OFF o The ST-CC circuit is opened. « Close the ST-CC circuit.
NOFF Undervoltage in main [ e The supply voltage between R, S and Tis | ¢ Measure the main circuit supply voltage.
circuit under voltage. If the voltage is at a normal level, the
inverter requires repairing.
rErY Retry in process « The inverter is n the process of retry. e The inverter is normal if it restarts after
« A momentary stop occurred. several tens of senconds.
The inverter restarts automatically. Be
careful of the machine because it may
suddenly restart.
E - 4 Frequency point « The frequency setting signals at points 1 * Set the frequency setting signals at points
setting error alarm and 2 are set too close to each other. 1 and 2 apart from each other.
,’_' Lr Clear command o This message is displayed when pressing | e Press the STOP key again to clear the
acceptable the STOP key while an error code is trip.
displayed.
EOFF Emergency stop « The operation panel is used to stop the o Press the STOP key for an emergency
command operation in automatic control or remote stop.
acceptable control mode. To cancel the emergency stop, press any
other key.
Hl Setting error alarm /| e An error is found in a setting when data is | ¢ Check whether the setting is made
) An error code and reading or writing. correctly.
Lo data are displayed
alternately twice
each.
HERA Display of first/last o The first and last data item in the A 1/ « Press MODE key to exit the data group.
Ernd data items data group is displayed.
ok DC braking « DC braking in process « The message goes off in several tens of
seconds if no problem occurs. Note)
D‘ }_—, o Shaft fixing control * Motor shaft fixing control is in process. * Normal if the message disappears when

a stop command is entered (or the
operation command is canceled).

£l Flowing out of « The number of digits such as frequencies | Lower the fequency free unit

EZ excess number of is more than 4. magnification F 15 &

[agie] digits (The upper digits have a priority.)

3

5 }: g P Momentary power o The slowdown stop prohibition function « To restart operation, reset the inverter or

failure slowdown
stop prohibition
function activated.

set with £ 372 (momentary power
failure ride-through operation) is
activated.

input an operation signal again.

L S I3 A Auto-stop because of | e The automatic stop function selected with |  To deactivate the automatic stop function,
continuous operation F 25§ was activated. increase the frequency command above
at the lower-limit the lower-limit frequency (LL) + 0.2 Hz or
frequency turn off the operation command.

Im E Parameters in the « Parameters are being initialized to default | ¢ Normal if the message disappears after a
process of values. while (several seconds to several tens of
initialization seconds).

E-11 Operation panel key | e The RUN or STOP key is held down for | e Check the operation panel.
fault more than 20 seconds.

¢ The RUN or STOP key is faulty.
H el Auto-tuning e Auto-tuning in process « Normal if it the message disappears after

a few seconds.

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 o & ” disappears when opening the circuit between the terminal and CC.

Prealarm display]
r Overcurrent alarm Same as [J L (overcurrent)
o
!

Overvoltage alarm
Overload alarm
H Overheat alarm

-~

Same as [ F (overvoltage)

Same as [ H (overheat)

Sameas {J. {and [ 2 (overload)
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If two or more problems arise simultaneously, one of the following alarms appears and blinks.
I_F o I_Pl
L R S N L

The blinking alarms £, F, L, H are displayed in this order from left to right.

13.2 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:

(1

By turning off the power (Keep the inverter off until the LED turns off.)

Note) Refer to 6.15.3 (inverter trip retention selection F & ) for details.

(2) By means of an external signal (Short circuit between RES and CC on terminal board — Open)
(3) By operation panel operation

(4) By inputting a trip clear signal from a remote input device

(Refer to the remote input device operating manual for details.)

To reset the inverter by operation panel operation, follow these steps.
1. Press the 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 [ L ! inverter overload, {J{ £': motor overload, [ .. - : braking resistor
overload] is active, the inverter cannot be reset by inputting a reset signal from an external device or
by operation panel operation before the virtual cooling time has passed.

oL ! : about 30 seconds after the occurrence of a trip
1L £ : about 120 seconds after a occurrence of a trip
L ~ : about 20 seconds after a occurrence of a trip

Virtual cooling time ...

Y% Incase of a trip due to overheating (I H), the inverter checks the temperature within. Wait until the
temperature in the inverter falls sufficiently before resetting the inverter.

[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 immediately. Note, however, that this operation may damage
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 ...

If the motor does not run while

no tri

The motor does not run.

Is the 7-segment LED
extinguished? .

Check the power supply and the MCCB. Supply the power
Is power being supplied normally? P! normally.

\/

Make a service call.

Is OF 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.
« Check the setting of # { /I (always active function selection). (See 6.3.1.)

Is any failure message
displayed?
(See 1.3.1)

Track down and eliminate the cause of the failure and then reset the inverter.
See 13.2.

v

Are r &~ 4 and a failure
message displayed alternately?

The inverter s in the process of retrying. The retry function can be disabled by normal
or emergency stop operation, or by turning off the inverter.

A/

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. (See 3.2.2.)
When another control mode is selected ... Change the setting of the operation control
mode selection £ /10d. (See 3.2.1)

v

Is the LED of the RUN/STOP
key off?

« When operation panel operation is selected ... Change the setting of the operation
control mode selection parameter £ /75 d to 1. (See 5.4)

You can check the setting of each input terminal on the monitor. (See 8.1.)

When another control mode is selected ... Check whether the external operation

command s entered.

« Check to see that the frequency setting signal is not set at zero.

Check the settings of the frequency setting signal parameters F10d, F@00, F20 7.

(See 6.5)

Check the frequency setting signal points 1 and 2 settings.(See 6.5)

Check that the start-up frequency is not higher than the operation frequency.(See 6.6.)

« Check that the frequency setting (preset-speed operation frequency, etc.) is not set at
zero.

« Check that the motor is not under a too large load or not locked up.
»>Reduce the load if necessary.

Y

message is displayed, follow these steps to track down the cause.

Determine the cause, using the parameter display function and the status monitoring function.
Refer to Section 11 for the parameter display function or Section 8 for the status motoring function.
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13.4 How to 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
wrong direction.

.

Invert the phases of the output terminals U, V and W.

Invert the forward/reverse run-signal terminals of the external input device.
(See 6.3 "Assignment of functions to control terminals".)

Change the setting of the parameter F - in the case of panel operation.

The motor runs but its
speed does not change
normally.

The load is too heavy. Reduce the load.

The soft stall function is activated. Disable the soft stall function. (See 5.14.)

The maximum frequency ~ H and the upper limit frequency /L are set too low.
Increase the maximum frequency F H and the upper limit frequency £/ .

The frequency setting signal is too low. Check the signal set value, circuit, cables, etc.
Check the setting characteristics (point 1 and point 2 settings) of the frequency setting
signal parameters. (See 6.5.)

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 (.s &) and the acceleration time (AL ).

(See 5.12and 5.1.)

The motor does not
ac-celerate or decelerate
smoothly.

The acceleration time (A L ) or the deceleration time (o £ ) is set too short.
Increase the acceleration time (A £ L) or the deceleration time (o £ ).

A too large current flows
into the motor.

e 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.
(See 5.12.)

The motor runs at a higher
or lower speed than the
specified one.

e The motor has an improper voltage rating. Use a motor with a proper voltage rating.

e The motor terminal voltage is too low.

Check the setting of the base frequency voltage parameter (L /) . (See 6.13.6.)
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. (See 5.10.)

The motor speed fluctu-ates
during operation.

The load is too heavy or too light. Reduce the load fluctuation.
The inverter or motor used does not have a rating large enough to drive the load.
Use an inverter or motor with a rating large enough.
Check whether the frequency setting signal changes.
If the V/F control selection parameter P L is set at 3, check the vector control setting,
operation conditions, etc. (See 5.11.)

o

e oo o o

Parameter settings cannot
be changed.

Change the setting of the parameter £ 7/ (prohibition of change of parameter
setting) to {7 (permitted) if it is set at { (prohibited).

For reasons of safety, some parameters cannot be reprogrammed while the inverter is
running. (see 4.1.5)

*

How to cope with parameter

setting-related problems

If you forget parameters
which have been reset

* You can search for all reset parameters and change their settings.
* Refer to 4.1.3 for details.

If you want to return all
reset parameters to their
respective default settings

® You can return all parameters which have been reset to their default settings.
* Refer to 4.1.6 for details.
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14. Inspecti

//m%t}yca/?{e

@ Danger

!

Mandatory

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 ten minutes and check to make sure that the charge lamp is no longer lit.

(3) Use a tester that can measure DC voltages (800V DC or more), and check that the voltage to the
DC main circuits (across PA-PC) does not exceed 45V.

Performing an inspection without carrying out these steps first could lead to electric shock.

Be sure to inspect the inverter regularly and periodically to prevent it from breaking down because of the environment
of use, such as temperature, humidity, dust and vibration, or deterioration of its components with aging.

141

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.

other liquid

Subject of Inspection procedure
inspection Inspection item Insgyecclzgon Inspection method Criteria for judgement
1)Dust, temperature | Occasionally | 1)Visual check, check | 1)Improve the environment if
and gas by means of a itis 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

water condensation.

3)Room temperature | Occasionally | 3) grl]ﬁé::(mtg/mrzfearns of 3)Max. temperature: 60°C
Is something unusual is
found, open the door and
. . check the transformer,

2. (L:J;:; :r?gnts 1) Vibration and noise | Occasionally I:g:'rl]:fh%k 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. g)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)

14.2 Periodical inspection

Make a periodical inspection at intervals of 3 or 6 months depending on the operating conditions.

@ Danger

eBefore inspection, perform the following steps.
(1) Shut off all input power to the inverter.
(2) Wait at least ten minutes and check to make sure that the charge lamp is no longer lit.
Mandatory (3) Use a tester that can measure DC voltages (800V DC or more), and check that the voltage to the
DC main circuits (across PA-PC) does not exceed 45V.
Performing an inspection without carrying out these steps first could lead to electric shock.
« Never replace any part.
® This could be a cause of electric shock, fire and bodily injury. To replace parts, call the local sales
agency.
Prohibited

M Check items

1. Check to see if all screwed terminals are tightened firmly. If any screw is found loose, tighten it again
with a screwdriver.

2. 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.

3. Check all cables and wires for damage. Check them visually.

4. 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.

5. 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.

6. If the need arises, conduct an insulation test on the main circuit terminal board only, using a 500V
insulation tester. Never conduct an insulation test on control terminals other than terminals on the
printed circuit board or on control terminals. When testing the motor for insulation performance, separate
it from the inverter in advance by disconnecting the cables from the inverter output terminals U, V and
W. When conducting an insulation test on peripheral circuits other than the motor circuit, disconnect all
cables from the inverter so that no voltage is applied to the inverter during the test.
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(Note) Before an insulation test, always disconnect all cables from the main circuit terminal board
and test the inverter separately from other equipment..

RL1 SiL2 TL3 um1 VIT 2 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 ($)

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.

B Replacement of expendable parts

The inverter is composed of a large number of electronic parts including semiconductor devices. The
following parts deteriorate with the passage of time because of their composition or physical properties. The
use of aged or deteriorated parts leads to degradation in the performance or a breakdown of the inverter. To
avoid such trouble, the inverter should be checked periodically.

Note) Generally, the life of a part depends on the ambient temperature and the conditions of use. The life
spans listed below are applicable to parts when used under normal environmental conditions.

1) Cooling fan
The fan, which cools down heat-generating parts, has a service life of about 30,000 hours (about 2 or 3
years of continuous operation). The fan also needs to be replaced if it makes a noise or vibrates
abnormally.

2) Smoothing capacitor
The smoothing aluminum electrolytic capacitor in the main circuit DC section degrades in performance
because of ripple currents, etc. It becomes necessary to replace the capacitor after it is used for about
5 years under normal conditions. Since the smoothing capacitor is mounted on a printed circuit board, it
needs to be replaced together with the circuit board.
<Criteria for appearance check>

Absence of liquid leak

Safety valve in the depressed position

Measurement of electrostatic capacitance and insulation resistance

Note: The operation time is helpful for roughly determining the time of replacement. For the replacement of
parts, contact your nearest Toshiba inverter distributor. For safety’s sake, never replace any part on
your own. (Parts replacement alarms can be known by monitor and alarm output, if it is set. Refer to
section 6.19.14)
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B Standard replacement cycles of principal parts
As guides, the table below lists part replacement cycles that were estimated based on the assumption that
the inverter would be used in a normal use environment under normal conditions (ambient temperature,
ventilation conditions, and energizing time). The replacement cycle of each part does not mean its service
life but the number of years over which its failure rate does not increase significantly.

Part name Standard Replacement mode and others
replacement cycle
Cooling fan 2 to 3 years Replacement with a new one
Main circuit 5 years Replacement with a new one

smoothing aluminum
electrolytic capacitor
Relay and contactor - Whether to replace or not depends on the check results
Aluminum electrolytic 5 years Replace with a new circuit board

capacitor mounted on
a printed circuit board

Note) The life of a part greatly varies depending on the environment of use.

14.3 Making a call for servicing

For the Toshiba service network, refer to the back cover of this instruction manual. If defective conditions are
encountered, please contact the Toshiba service section in charge via your Toshiba dealer.

When making a call for servicing, please inform us of the contents of the rating label on the right panel of the
inverter, the presence or absence of optional devices, etc., in addition to the details of the failure.

14.4 Keeping the inverter in storage

Take the following precautions when keeping the inverter in storage temporarily or for a long period of time.

1. Store the inverter in a well-ventilated place away from heat, damp, dust and metal powder.

2. If the printed circuit board in your inverter has an anti-static cover (black cover), do not leave it detached
from the circuit board during storage. The cover must be detached before turning on the inverter.
3. If no power is supplied to the inverter for a long time, the performance of its large-capacity electrolytic

capacitor declines.

When leaving the inverter unused for a long time, supply it with electricity once every two years, for 5 hours
or more each, to recover the performance of the large-capacity electrolytic capacitor. And also check the
function of the inverter. It is advisable not to supply the commercial power directly to the inverter but to
gradually increase the power supply voltage with a transformer, etc.
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15. Warran

Any part of the inverter that proves defective will be repaired and adjusted free of charge under the following conditions:

1. This warranty applies only to the inverter main unit.
2. Any part of the inverter which fails or is damaged under normal use within twelve months from the date of delivery shall
be repaired free of charge.
3. For the following kinds of failure or damage, the repair cost shall be borne by the customer even within the warranty
period.
. Failure or damage caused by improper or incorrect use or handling, or unauthorized repair or modification of the
inverter
. Failure or damage caused by the inverter falling or an accident during transportation after the purchase
. Failure or damage caused by fire, salty water or wind, corrosive gas, earthquake, storm or flood, lightning,
abnormal voltage supply, or other natural disasters
. Failure or damage caused by the use of the inverter for any purpose or application other than the intended one
4.  All expenses incurred by Toshiba for on-site services shall be charged to the customer, unless a service contract is
signed beforehand between the customer and Toshiba, in which case the service contract has priority over this
warranty.
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16. Dispos Mt})/

& Warning

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

(*) Persons who specialize in the processing of waste and known as "industrial waste product collectors

Mandatory and transporters” or "industrial waste disposal persons. "If the collection, transport and disposal of

industrial waste is done by someone who is not licensed for that job, it is a punishable violation of the

law. (Laws in regard to cleaning and processing of waste materials)

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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@For further information, please contact your nearest Toshiba Liaison Representative or International Operations - Producer Goods.
@ The data given in this manual are subject to change without notice.
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