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%Make sure that this instruction manual is delivered to the

NOTICE
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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B Errata sheet

Regarding to F416 and F494, each value is replaced with following value in

the table “Default settings by inverter rating” on page K-14 of £6581158.

B Default settings by inverter rating

Inverter type

Motor no-load current

Motor adjustment factor
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VFS11S-2002PL 70 90
VFS11S-2004PL 65 90
VFES11S-2007PL 60 80
VFS11S-2015PL 55 70
VFS11S-2022PL 52 70
VFS11-2002PM 70 90
VFS11-2004PM 65 90
VFS11-2005PM 62 80
VFS11-2007PM 60 80
VFS11-2015PM 55 70
VFS11-2022PM 52 70
VFS11-2037PM 48 70
VFS11-2055PM 46 70
VES11-2075PM 43 70
VFS11-2110PM 41 60
VFS11-2150PM 38 50
VFS11-4004Rie 65 90
VFS11-4007RL 60 80
VFS11-4015PL 55 70
VFS11-4022PL 52 70
VFS11-4037/PL 48 70
VFS11-4055PL 46 70
VFS114075PL 43 70
VFS11-4110PL 41 60
VES11-4150PL 38 50

- End -
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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 prevent.damage to property in

the area. Thoroughly familiarize yourself with the symbols and indications shown below,andsthen 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 oriserious injury.
A W . Indicates that errors in operation may lead t¢'ifjury (¥1) to people or that these errors may
arnlng cause damage to physical property. (%2)

(*1)

(*2)

Such things as injury, burns or shock that will not require hespitalization or long periods of outpatient treat-
ment.
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 describedfin onneanthe symbol in either text or picture form.

Indicates something mandatory (must e done).
What is mandatory will be des€tibedimor 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.

A

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.

A Safety precautions

v The invertericannot be used in any device that would present danger to the human body or from which

malfunetiondor error in operation would present a direct threat to human life (nuclear power control de-
vice, aviation and space flight control device, traffic device, life support or operation system, safety de-
vice, etc’). If the inverter is to be used for any special purpose, first get in touch with the people in
charge of sales.

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.

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.)
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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 agency.
Disassembly
prohibited
¢ Never remove the front cover when power is on or open door if enclosed in,a cabinet. 2.1
The unit contains many high voltage parts and contact with them will result in eléetric shock.
e 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). 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.
o Turn power on only after attaching the front cover or closingidooriffenclosed in a cabinet. | 2.1
If power is turned on without the front cover attached or clasingidoor if enclosed in a cabi-
net. This can result in electric shock or other injury:
o ¢ If the inverter begins to emit smoke or an unusual,odorjer unusual sounds, immediately 3.
turn power off.
Mandatory If the equipment is continued in operation in sugh a state;’the result may be fire. Call your
local sales agency for repairs.
o Always turn power off if the inverter is not usedfer 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'infire.
/\ Warning See item
¢ Do not touch heat radiating fin§ ordischarge resistors. 3.
@ These device are hot, and you'll get\btirned if you touch them.
Prohibited
contact
¢ Avoid operation in any logation where there is direct spraying of the following solvents or 144
other chemicals.
The plastic partsimay be,damaged to a certain degree depending on their shape, and
® there is a possibilitytef the plastic covers coming off and the plastic units being dropped.
If the chemical or selvent is anything other than those shown below, please contact us in
Prohibited advance.

(Table 1) 4Examples of applicable chemicals (Table 2) Examples of unapplicable
and solvents chemicals and solvents

Acetig,acidi(density of 10% or less) Acetone

Hydrochloric acid (density of 10% or less) Benzene

Sdlfuricacid (density of 10% or less) Chloroform

Sedium chloride Ethylene chloride

Hexane Ethyl acetate

Triethylene glycol Glycerin
Tetrachloroethylene
Trichloroethylene
Xylene
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B Transportation & installation
@ Danger See item
Do not install or operate the inverter if it is damaged or any component is missifig. 144
® This can result in electric shock or fire. Please consult your local sales agency forrepalirs.
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 thgfistruction manual. 1.4.4
Use under any other conditions may result in malfunction.
Mount the inverter on a metal plate. 1.4.4
The rear panel gets very hot. If installation is in an inflammable,object, this can result in
fire.
0 Do not operate with the front panel cover removed. This,caniresult in electric shock. Fail- 1.4.4
Mandatory ure to do so can lead to risk of electric shock and canyesuit in death or serious injury.
An emergency stop device must be installed that fitsywith system specifications (e.g. shut | 1.4.4
off input power then engage mechanical brake). Operation cannot be stopped immediately
by the inverter alone, thus risking an accideat @k, injury.
All options used must be those specified by Toshiba’ 1.4.4
The use of any other option may result in an‘accident.
A Warnlng See item
When transporting or carrying,"de'not hold by the front panel covers. 2.
® The covers may come off andythe unit will drop out resulting in injury.
Do not install in any area wherethe unit would be subject to large amounts of vibration. 1.4.4
Prohibited That could result in the unit falling, resulting in injury.
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 pase that cannot withstand that weight, the unit may fall result-
0 ing in injury.
If braking is necessary (o hold motor shaft), install a mechanical brake. 144
Mandatory The brake onthe inverter will not function as a mechanical hold, and if used for that pur-
pose, injuky mayiresult.
B Wiring
@ Danger See item
Do noet connect input power to the output (motor side) terminals (U/T1,V/T2,W/T3). 2.2
That will destroy the inverter and may result in fire.
® Do not connect resistors to the DC terminals (across PA-PC or PO-PC). 2.2
That may cause a fire.
Prohibited Connect a resistor in accordance with 6.13.4.
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 Sedlitem
e Electrical construction work must be done by a qualified expert. 2.1
Connection of input power by someone who does not have that expert knowledge may re-
sult in fire or electric shock.
Connect output terminals (motor side) correctly. 2.1
If the phase sequence is incorrect, the motor will operate in reverse and that may result'in
injury.
Wiring must be done after installation. 2.1
If wiring is done prior to installation that may result in injury or electric shock
0 The following steps must be performed before wiring. 21
(1) Turn off all input power.
Mandatory (2) Wait at least 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), apndhcheeksto make sure
that the voltage to the DC main circuits (across PA-PC) is 45V ar less:
If these steps are not properly performed, the wiring will cause electric shock.
Tighten the screws on the terminal board to specified torque. 24
If the screws are not tightened to the specified torque, it may lead to fire. '
Check to make sure that the input power voltage is +10%, ®15% efthe rated power volt- 14.4
age written on the rating label (£10% when the load is 100%:in,continuous operation).
If the input power voltage is not +10%, -15% of thefrated power voltage (#=10% when the
load is 100% in continuous operation) this may resultiin,fire:
Ground must be connected securely. 21
9 If the ground is not securely connected, it could |ead toyelectric shock or fire when a 2.2
malfunction or current leak occurs.
Be Grounded
A Warning See item
Do not attach equipment (such as neisé filters or surge absorbers) that have built-in ca- 21
® pacitors to the output (motor side)iterminals.
That could result in a fire.
Prohibited
B Operations
<> Danger See item
Do not touch inverter tekminals when electrical power is going to the inverter even if the 3.
motor is stopped.
Touching thefinverter 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 cleth:
Prohibited Such practices may result in electric shock.
Do not goinear the motor in alarm-stop status when the retry function is selected. 3.
The moter 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.
Tutndnput power on after attaching the front cover. 3.
When storing inside the 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 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 Seé item
e 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.

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

A Warning See item
e Stand clear of motors and mechanical equipment. 6.12.1
g If the motor stops due to a momentary power failure, the equipmentwill start suddenly af-
ter power recovers. This could result in unexpected injury.
Mandato e Attach warnings about sudden restart after a momentaryfpower failure on inverters, mo- 6.12.1
ry . . . )
tors and equipment for prevention of accidents in advance,
When retry function is selected (inverter)
A Warning See item
¢ Stand clear of motors and equipment. 6.12.3
If the motor and equipment stop whenthe alarm is given, selection of the retry function will
0 restart them suddenly after theSpekeified time has elapsed. This could result in unex-
pected injury.
Mandatory | e Attach warnings about suddenirestart 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 replacéparts. 14.2
® This couldbe a cause of electric shock, fire and bodily injury. To replace parts, call the lo-
cal salesagency.
Prohibited
¢ The equipment must be inspected every day. 14.
If the"equipment is not inspected and maintained, errors and malfunctions may not be dis-
covered and that could result in accidents.
0 s Beforejinspection, perform the following steps. 14.
(TY8TLurn off all input power to the inverter.
Mandatafy (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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A Warning Sée item

Disposal
o If you throw away the inverter, have it done by a specialist in industry waste disposal(*). 16.

If you throw away the inverter by yourself, this can result in explosion of capaciter oripro-
0 duce noxious gases, resulting in injury.
() Persons who specialize in the processing of waste and known as "industrial waste pred-
uct collectors and transporters" or "industrial waste disposal persons. "If thel collection,
Mandatory transport and disposal of industrial waste is done by someone who is notlicensed/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, ac€idents 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 Iabels 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 pro= Warning (Functions pro-
grammed for restart) grammed for retry)

Do not go near motors and equipment.

Motors and equipment that have stopped
temporarily after an alarm will restart suddenly
after the specified time has elapsed.

Do not go near motors and equipment.

Motors and equipment that have stoppeditempo-
rarily after momentary power failure will restart
suddenly after recovery.
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Il. Introduction

Thank you for your purchase of the Toshiba "TOSVERT VF-S11” industrial inverter. .
| Please be informed that CPU version will be frequently upgraded. |

B Features
1. Built-in noise filter
1)  All models in both the 200V and 400V series have a noise filter nside:
2)  Compliant with European CE marking standard
3) Reduces space requirements and cuts down on time and |abor needed in wiring.

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

3. Superior basic performance
1)  200% or more starting torque
2)  Smooth operation : Reduced rotation ripplethrough the use of Toshiba's unique dead-band compen-
sation.
3)  Built-in current surge suppression circuit : Can be safely connected even if power load is low.
4)  Maximum 500Hz high frequencyteutput : Optimum for use with high speed motors such as those in
lumber machinery and milling machines.
5)  Maximum carrier frequeney j ¥6kHz quiet operation
Toshiba's unique PWM cantrol reduces noise at low carrier.

4. Globally compatible
1)  Compatibleawith 240V and 500V power supplies
2) Conformsito CEWmarking and with UL, CSA and C-Tick.
3)  Sink/s@tfce switching of control input/output.

5. Options=allow use with a wide variety of applications
o Qinternal communications devices (RS485, Modbus RTU, DeviceNET, LonWorks)
s Extension panel/Parameter writer
o ADIN rail kit
¢ Foot-mounted type noise reduction filter (EMC directive: For class A and class B)
e “Other options are common to all models
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1.
1.1

Read fi

Check product purchase

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

A Warning

!

Mandatory

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 t@ythose specifications, not only will
the three-phase induction motor not rotate correctly, but it may,causefserious accidents through

overheating and fire.

Rating label

Pet name

Inverter main unit

Power supply [

VF-S11

1PH-200/240V-0.75kW/1HP J

Motor capacity

Carton box

]

PH-200V-0.75KW

Warningflabel \ >

Name plate

\
Type indication Ia%

Instrucution manual

This manual

Name plate Warning label
TOSHIBA
Inverter Type TRANSISTOR INVERTER @ ﬁz—' Bﬁ
Inverter rated output [yFs11-2002PM-WN =
capacity 0.2kW-0.6KVA-1/4HP e .

Power supply
Related input current
Related output
current

EMC plate

INPUT

OUTPUT

U(V)| 3PH 200/240

3PH 200/240

F(Hz)| 50/60

0.5/200

)] 1.8 1.4

§.CKt5000A FUSE CCIJ 3max
§\ CuAWG14: 75°C
0.8Nm 7.1Ib.in

Lot No. 03E XXXXXXX
Serial No. XXXXXXXXXXXX

Motor Protective Device Class 10

Ce

Toshiba Schneider
Inverter Corporation

PEDIBRREFO &,
- BBPRUBRENSZ 1 05N
WFHA—ERFENC &

ADANGER

- Read the instruction manual.

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

Contains the instruction manual in digital form.
Some models do not come with this CD-ROM.

—

A Warning
Do not play this CD-ROM on any audio CD player to avoid hearing loss due to'very [oud noises or

® damage to the CD player.

Prohibited

[System requirements]
OS: Microsoft Windows 98/NT/2000/XP
Browser: Internet Explorer 4.0 or later
CPU: Pentium 100MHz or more
Memory: 32MB or more
DOS/V-based personal computer

[Starting the browsing program]
When you insert this CD-ROM in the CD-ROM drive, the program “index.htm” in the root directory starts automatically.
When you want to close the browsing program or if it does not starfiautomatically, open Windows Explorer and click
“\index.htm” under “CD-ROM drive” to display the top/window.

[Software needed for browsing]
Adobe Acrobat Reader 4.0J or later

[Trade names and trademarks]
0 Microsoft Windows and Windows logos are trademarks or registered trademarks of Microsoft Corporation in the U.S.A.
0 Adobe Acrobat is a trademark of Adobe ‘Systems Incorporated.
0 Other company names and productfnames referred to in this manual are trade names and registered trademarks, re-
spectively.

[Copyright]
This manual and other documentation included with the inverter are publications of Toshiba Schneider Inverter Corpora-
tion, and all rights to thesé publications, including copyrights, are reserved by the said corporation.

[Duplication]
No part of the€ontents of the CD-ROM shall be reproduced without written permission from Toshiba Schneider Inverter
Corporation.

[Exclusions]
Toshiba Schneider Inverter Corporation shall have no liability for any damage of any kind caused by the use of this CD-
ROM.
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1.2  Contents of the product

Here is explained the type and form written on the label.

Type Form
Model name Input (AC) voltage Appl(i:(;?)tggi tr;otor Additional functions | Defatigé?é?ﬁace Special specification code
L: With a built-in .
TOSVERT 2:200V ~ 240V 002: 0.2kW ) WN, AN Negative .ani
: ’ AODO:0O0is th b
VF-Stiseries | | |4 : 380V - 500V 004: 0.4kKW VGG flter WP Positive 15 he numboer
6 : 525V ~ 600V 005: 0.55kW built-in filter
007 : 0.75kW
015: 1.5kW
022: 22kW . ]
037: 3.7kW Additional function Il
Number of | | 055: 5.5kW
power phases 075; 7:5kW None:
S: single-phase] 110: 11kW Standard product
None: 150 : 15kW E: Enclosed type
three-phase] ) R: With a  built-in
Operationganel RS-485 device
L] P: Provided

* This code represents the factory defaultlogic/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 eheck the ratings label of inverter held in a cabinet.

A-3
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1.3  Names and functions
1.3.1  Outside view
([ RUN lamp W [ Rercent’(%) lamp )

(When operation is started.

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

-
PRG lamp

Lights when the inverter
is in parameter setting
mode.

Blinks when the inverter
is placed in AUH Gr. U

MON lamp

L mode. )

( )

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

L display mode.

Up key

Up/Down key lamp

( )

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

\ J

Down key

- N

RUN key lamp

RUN key

I

Lights when the RUN
key is enabled.

. J

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

[Front panel 1]

Laghtsiwhen a numeric
value is displayed in %.
\ J

\

Hertz (Hz) lamp

Lights when a numeric
value is displayed in Hz.
\ J

( h!
Built-in potentiometer
lamp

Operation frequency can
be changed when the
built-in potentiometer
\_lamp is lit. )

( h!
MODE key

Displays operation
frequency, parameters,
and error causes.

Enter key

Built-in potentiometer

\ J

STOP key

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

L slowdown stop.
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( Charge lamp W
Indicates that high voltage is still J

present within the inverter. Do not
open the terminal board cover
while this is lit.

( Front panel )

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

\ J

The front panel of the inverter or \
terminal board

TOSHIBA

1PH- 7
O,

- 1A IEE, KKDBEALHY FT .
- DRV RAEOITEREHKO L,
- BERRU ERELE 1 0 HLURIE
BT/ ASERAT TN,

ADANGER

JBRead thelinstruction manual.

=Do notbpen the cover while power
iS,apglied or for 10 minutes after
POWEr has been removed.

¥z

Wnlock position mark

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

-

7/

Front panel locking screw )

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°. So
avoid damage to the screw, do
not use excessive force when
\tuming it. Y,

—

~

Lock position mark

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

iy
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Top warning label Note1) O

Communication Coolir’g fin

/ connector hole
an =

) I] HHHH i

Control cable port

entilation slit
- Main circuit cable port

=) |
0 ﬂ |
]
Name
[Bottom] ight side]

Note 1) Remove this seal when installing the'inverter’side by side with other inverters or install it
where the ambient temperature will r bove 40°C.

~
Y >40°C
| >?5§r/nm

K
@@Qv@ ()

Example of the label
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1.3.2 Main circuit and control circuit terminal boards

1) Main circuit terminal board
In case of the lug connector, cover the lug connector with insulated tube, or use.the insulated lug con-

nector.
Screw size tightening torque
M3.5 screw 09N em 71lb ¢ in
M4 screw 1.3Nem 10.7Ib «in
M5 screw 25N em 22.3lb ¢ in
M6 screw 4.5N e m 40.11B" in

VFS11-2002 ~ 2007PM

@D @ R, sih N3
I
: : ] [ ] [ [ e —

=) ==
PO/ JPALI PB  PC/O  UTT VT2 WIT3

Y o0

L Screw hole of EMC plate Grounding terminal
Note 1 (M5 screw)

M3.5 screw

Shorting-bar
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| VFS11-2015 ~ 2037PM

@ RL1 sL2 TA3

M3.5 screw (2015 _only)

M4 screw (20225 2037)

PO| PA/O PB PC/O UT1 V/T2 WAMAS @
Sorting-bar

@—

A
\ Grounding terminal

Screw hole of ENIC plate (M5 screw)
Note 1

VFS11S-2002 ~ 2007PL |

Grounding capacitor @ RL1 S/L2

disconnecting switch A
Elogdo
-\ -
PA/O PB PC/O UM VT2  W/T3

@ (@)

A LN

M3.5 screw

Sorting4bar,

Grounding terminal

Screw hole of EMC plate (M5 screw)
Note 1 O

/’”@ Bﬁ
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| VFS11S-2015, 2022PL

discomneating swion ), @ AL sL2
A M4 screw.
=
! et
d
HELI

PO/ PA/O PB PC/O UM VA2 WT3

T
M / Grounding terminal
Screw’hole ofEMC plate (M5 screw)

Note |1

®©

Sorting-bar

| VFS11-4004 ~ 4037PL

Grounding capacitor
R/LA
disconnecting switch @ / PR

—H M4 screw

=|| O @) |©

\

PB PC/O UM vm2 w3 @

T\
\ / Grounding terminal
Screw hole of EMC plate (M5 screw)

Note 1

Sorting-bar

—
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VFS11-2055, 2075PM O

-4055, 4075PL

Y,

Grounding capacitor \%

disconnecting tap M4 screw
(4055, 4075 only)

M5 screw
I

/
eleleleele® ©
- R/L1 sz T/L3 “ PB =PC/D ) 1 wrs QD -

o PO

, g )
Sorting-bar
’ La

Grounding terminal
Screw (M5 screw)
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D
VFS11-2110, 2150PM O

-4110, 4150PL

(4110, 4150 only)

Grounding capacitor %
iT >_ disconnecting tap M4 screw \
@)

I IQNIQNIR]

@ "RIL1 S/L2 T3

—
Sorting-bar =

= o |

crew hole of EMC plate / Grounding terminal
\Note 1 (M5 screw)

In case of the lug connm r the lug connector with insulated tube, or use the insulated lug con-
nector.

Note 1: EMC&

N

I ed as standard.
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2) Grounding capacitor disconnecting switch and taps O

A Warning .
The grounding capacitor disconnecting tap is provided with a protection cover. To avoi hazards,
always attach the cover after connecting or disconnecting the capacitor to or fro .

Mandatory

at ise filter, which is

Every single-phase 200V/three-phase 400V model has a built-in high-att
grounded through a capacitor.

If you want to disconnect the capacitor from the grounding line to r e mount of leakage current,
you can do so easily using the switch or tap. Keep in mind, howeyer, thatidisconnecting the capacitor
from the grounding line causes the inverter to become incompliant the EMC directive. Also note
that the inverter must always be turned off before the capaci onnected or reconnected.

| 3.7kW or less : Switch |

To %capacitor from the grounding, push this
m tory default position)

To disconnect the capacitor from the grounding, pull up this
switch.

e

o

_g__

L 4

@0&70
U 1

RY
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~
| 5.5kW or more : Tap | Q

O <—— To disconnect the capacitor from the grounding, connéct the lug
terminal to this tap.

2
) >

>

To connect om the grounding, connect the lug
terminal to t . tory default setting)

—> & =
Il
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3) Control circuit terminal board O

The control circuit terminal board is common to all equipment.

Swi L 4

SOURCE
PLC
SINK \

zlelelele.

NN | |y | ]

M3 screw
(0.5NOm)

PP |VIA|VIB|CC

QOO

Optional connector
(RJ45)

Factory default settings of slide switches

Wire size
Solid w.rK 0 mm?0 SW1: SINK side (WN, AN type)

SOURCE side (WP type)
Strand wiré)0.3 ~ 1.50 mm°0 FM: V side
AWGO 22 ~ 160 VIA: V side

ip length: 6 (mmQO
\/drlver 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 O

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

L 4

Turn the locking screw on the
side of the front panelgm9 Pull the front panel toward you
counterclockwise to align thefdo and swing it open to the left.

mark (upper side)

to the screw, Do no
force to turn the scre
degrees.
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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 followingyitems.

A Warning

Use an inverter that conforms to the specifications of power supply and thre@sphasegnduction motor be-
ing used. If the inverter being used does not conform to those specifications, notenly will the three-phase
Mandatory induction motor not rotate correctly, but it may cause serious accidentsgthroughsoverheating and fire.

Comparisons with commercial power operation.
The VF-S11 Inverter employs the sinusoidal PWM system. Howeverthe output voltage and output cur-
rent do not assume a precise sine wave, they have a distorted wave that is close to sinusoidal wave-
form. This is why compared to operation with a commerciahpower there will be a slight increase in mo-
tor temperature, noise and vibration.

Operation in the low-speed area
When running continuously at low speed in genjunetion 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 operationégontintiously at the rated torque, we recommend to use a “VF motor”
or a “Gold motor” designed for‘lse with,an inverter. When operating in conjunction with a “VF motor”,
you must change the inverter's motegoverload protection level to VF motor use (I 1 /7).

Adjusting the overload protection level
The VF-S11 Inverter protects against overloads with its overload detection circuits (electronic thermal).
The electronic thermalls reference current is set to the inverter's rated current, so that it must be ad-
justed in line with the ratedycurrent of the general purpose motor being used in combination.

High speed operatiop at and above 60Hz
Operating at frequéencies greater than 60Hz will increase noise and vibration. There is also a possibility
that such"@peration will exceed the motor's mechanical strength limits and the bearing limits so that you
shouldiinguire 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 lubri-
cating effect. Check with the manufacturer of the reduction gear to find out about operable gearing
area.

A-16
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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 hap-
pens reduce the carrier frequency.

Occurrence of instability
Unstable phenomena may occur under the load and motor combinations.shown,below.
0 Combined with a motor that exceeds applicable motor ratings recomimended, for the inverter
0 Combined with special motors
To deal with the above lower the settings of inverter carrier frequgncy.
0 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 respense/stability factor or switch to V/f
control mode.
0 Combined with loads that have sharp fluctuationsiin 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 powersupply
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 de-
vices, both electrical and mechahieal. Selegct the brake that is best for the system.

Load that produces regenerative torque
When combined with a load that preduces regenerative torque, the overvoltage or overcurrent protec-
tion function may be activate@to trip the inverter. For this kind of situation, you must install a dynamic
braking resistor, etc. that ¢complies with the load conditions.

Motor with brake
If a motor withibrakeyis connected directly to the output side of the inverter, the brake will not release
becauseVoltageyat startup is low. Wire the brake circuit separately from the motor's main circuits.

MC2

MC2

Three-phase
power supply

Three-phase
power
supply

FLB FLC ST
0 0 O

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

Circuit configuration 2 uses low-speed signal RY to turn on and off the brake.

Turning the brake on and off with a low-speed signal may be better in such applications as elevators.
Please confer with us before designing the system.

Measures to protect motors against surge voltages

1.4.2

In a system in which a 400V-class inverter is used to control the operatiomof almotor, very high surge
voltages may be produced, applied to the motor coils repeatedly for a Jong time,and cause deterioration
of their insulation, depending on the cable length, cable routing and.typestef.cables used.

Here are some examples of measures against surge voltages.

(1) Lower the inverter’s carrier frequency.

(2) Set the parameter F 7 {5 (Carrier frequency control modg selection) to & or
(3) Use a motor with high insulation strength.

(4) Insert an AC reactor or a surge voltage suppressionifiltegbetween the inverter and the motor.

[N]

Inverters

Protecting inverters from overcurrent

The inverter has an overcurrent protection functionz However because the programmed current level is
set to the inverter's maximum appli¢able motargif the motor is one of small capacity and it is in opera-
tion, the overcurrent level and thé'elecifonic 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,(kVIA) inverter to control the operation of a large-capacity motor (two-class
or more larger motar), n@ mattér how light the load is. Current ripple will raise the output peak current
making it easier to setieff thesovercurrent trip.
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Power factor improving capacitor
Power factor improving capacitors cannot be installed on the output side of the inverter. When a motor
is run that has a power factor improving capacitor attached to it, remove the capacitors. This can cause
inverter malfunction trips and capacitor destruction.

Inverter
IM

Remove the powerfactor improving
capacitorand surge absorber

Power factor impraving €apacitor

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

Circuit interrupting when tweser more inverters are used on the same power line.

MCCB1 MCCB2 (circuit interupting fuse)
— X ] i INV1
MCCB3
——X INV2
MCCBn+1 .
X INVN

Breaking of selected inverter

There,is nesfuse in the inverter's main circuit. Thus, as the diagram above shows, when more than one
inverter is used on the same power line, you must select interrupting characteristics so that only the

MCCB2 will trip and the MCCB1 will not trip when a short occurs in the inverter (INV1). When you can-
notselect the proper characteristics install a circuit interrupting fuse between the MCCB2 and the INV1.

fpower 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, in-
stall an input reactor to improve the input power factor, to reduce higher harmonics, or to suppress ex-
ternal surges.

A-19



TOSHIBA E6581158

M Disposal

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

1.4.3 What to do about the leak current

A Warning

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

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

(1) Effects of leak current across ground
Leak current may flow not just through the inverter systém but also/through ground wires to other sys-
tems. Leak current will cause earth leakage breakers, leak cusrent 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 amounts during current detegtion with the CT.

ELCB
Power @ e Inverter - Jt __________ M

| p e
supply e )
4— ) J— _<___/ J:-_
@
Remedies:

1.If there is noyradio=frequency interference or similar problem, detach the built-in noise filter ca-
pacitor,4ising the'grounding capacitor disconnecting switch or tap. (See 1.3.2-2)

2.Reduce PWM carrier frequency.
Thé selting of PWM carrier frequency is done with the parameter - 3 [ [7.

3. Usefhigh frequency remedial products (Schneider Toshiba electric corporation: Tesys J series
OREsper Mighty Series) for earth leakage breakers. PWM carrier frequency.

4.1f the sonsors and CRT are affected, it can be remedied using the reduction of PWM carrier
frequency described in 1 above, but if this cannot be remedied since there is an increase in the

motor's magnetic noise, please consult with Toshiba.
- J

( Q ) ELCB Inverter < T‘ ’
<-. = -
I L

Leak current path across ground
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(2) Affects of leak current across lines

Thermal relays
o €hlenl
Power Inverter <+ T i M
supply — <+ L1 ;
- <« ] 4
—_— ] 4
Leak current path across wires O

(1)

Thermal relays

The high frequency component of current leaking into electrestatic 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 ther-
mal relay to operate improperly with models¢having motars of low rated current (several

A(ampere) or less), especially the 400V classlowiecapacity (3.7kW or less) models, because the
leak current will increase in proportion {0%the, motor rating.

Remedies:
/1 .Use the electronic thermal built into the inverer. (See 5.13) \
The setting of the electronic thermal igfdone,using parameter 11 /7, & H .

noise.

2.Reduce the inverter's PWM carrierfrequency. However, that will increase the motor's magnetic

The setting of PWM carrier frequéncy is done with the parameter = 3 3 [

3.This can be improved by installing Oyl pu~0.5uF - 1000V film capacitor to the input/output terminals of
each phase in the thermal‘relay.

JU1L. (See 6.12)

o [

_—

v [ ]

]
~

W/T3

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 superim-
posed on and burn the ammeter with models having motors of low rated current (seVeralA(ampere) or
less), especially the 400V class low capacity (3.7kW or less) models, because the leak current will in-
crease in proportion to the motor's rated current.

Remedies:

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

2.Use the monitor functions built into the inverter.
Use the monitor functions on the panel built into the inverter o checkicurrent values.

1.4.4 Installation

M Installation environment

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

operating environment.
@ Danger

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

2,

Prohibited

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

L~

Mandatory

A Warning

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

1%,

hY
=
o
=
=}
=
@
o

Chegck to'tmake sure that the input power voltage is +10%, -15% of the rated power voltage written on
thé rating label (+10% when the load is 100% in continuous operation) If the input power voltage is not
+10%4¢-15% of the rated power voltage (£10% when the load is 100% in continuous operation) this
mayiresult in fire.

L~

Mandatory
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A Warning
¢ Avoid operation in any location where there is direct spraying of the following solvents or other chemi-
® cals. The plastic parts may be damaged to a certain degree depending on their shape, andythere is a
possibility of the plastic covers coming off and the plastic units being dropped. If the chemical or sol-
Prohibited vent is anything other than those shown below, please contact us in advance.
(Table 1) Examples of applicable chemicals (Table 2) Examples of unapplicable
and solvents chemicals andysolvents
Chemical Solvent Chemical Solvent
Hydrochloric acid Methanol Phenol Gasoline,
(density of 10% or less) kerosene, light oil
Sulfuric acid Ethanol Benzenesulforiey [ Turpentine oil
(density of 10% or less) acid
Nitric acid Triol Benzol
(density of 10% or less) Thinner
Caustic soda Mesopropanol
Ammonia Glycerin
Sodium chloride (salt)

Note: The plastic cover has resistance t@,deformation by the above applicable solvents. They are
not examples for resistance to fire or explosion.

e Do natinstallih any location of high temperature, high humidity,
/\ moisture,condensation and freezing and avoid locations where
ﬁ‘ 7 'e there isyexposure to water and/or where there may be large
7 </ % amounts of dust, metallic fragments and oil mist.

:t’ -] e /' Do not install in any location where corrosive gases or grinding
fluids are present.

. Operate in areas wherefambient temperature ranges from -10°C to 60°C. Operation over 40°C is al-
lowed when peel off the'top warning label. When installing the inverter where the ambient temperature
will rise above 50°C, rem@ve the caution label (seal) from the top of it and operate it at a current lower
than the rated one.

"
' ""III / 60

5cm 5cm
‘ % Measurement position
/ ///// . 1
8 'R Measurement position

Noted” The inverter is a heat-emitting body. Make sure to provide proper space and ventilation when install-
ing in the cabinet. When installing inside a cabinet, we recommend peel of the top seal although
40°C or less.
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Do not install in any location that is subject to large amounts of vibration.

Note: If the VF-S11 Inverter is installed in a location that iS"subject
to vibration, anti-vibration measures arefrequited. Please
consult with Toshiba about these measures.

If the VF-S11 Inverter is installed near any of the equipment listed below, provide measures to insure
against errors in operation.

P, { S———
z,é,,,é,,,. I\ ~~

ple M’ = R Solenoids: Attach surge suppressor on coil.

A~ /’Q o o b Brakes: Attach surge suppressor on coil.

>y & Magnetic contadtorsy, Attach surge suppressor on coil.

b — e )’ ,(,-( Fluorescent lights: Attach surge suppressor on coil.
\ y Resistorst Place far away from VF-S11 Inverter.

Resistors

B How to install

@ Danger

O

Do not install or operate the inverter if itlis damaged or any component is missing.
This can result in electric shock or firey Please consult your local sales agency for repairs. Call your lo-
cal sales agency for repairs.

Prohibited
Mount the inverter on a metal platef
The rear panel gets very hot. Ifinstallation is in an inflammable object, this can result in fire.
Do not operate with the,front,panel cover removed.
0 This can result in eléctric'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 capnot be'stopped immediately by the inverter alone, thus risking an accident or injury.
All options used m(st be those specified by Toshiba.
The use of anyaether option may result in an accident.

A Warning

o

Mandatory

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

Ifthe unit is installed on a base that cannot withstand that weight, the unit may fall resulting in injury.
IfbraKing is necessary (to hold motor shaft), install a mechanical brake.

The'brake on the inverter will not function as a mechanical hold, and if used for that purpose, injury
may result.
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M How to install O

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 centigeters, and
they should be arranged in horizontal rows. If the inverters are horizontally arranged with no space between
them (side-by-side installation), peel of the ventilation seals on top of the inverter. /It i essary to de-
crease the current if the inverter is operated at over 40°C. For more informati efer, oad Reduction

and Thermal Environment Instruction Manual.”
eStandard installation eHorizontal installation (side-by-side installa
A A
10 centimeters or more 10 centimeters or more
v \ 4 Remove on top
5 centimeters or more VFS11 5 centimeters or more VFsti Vst

g

<>
<3

i 10 centimeters or more

The space shown in the diagram is the minimuﬂ&e space. Because air cooled equipment has cooling

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

for air passage.
Note: Do not install in any locatio t s high humidity or high temperatures and where there are

agments and oil mist. If you are going to install the equipment in any
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B 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 surfageé quantity

when operatin

in a sealed cabinet according to motor capacity are as follows.

Operating motor

Calorific Values

Amount of fareible air

Heat discharge surface

Voltage class capacity Inverter type Carrier | Carrier cooling ventilation re- area required for sealed
0O kWO frequency , frequency quired (i’/min) storage cabinet(m®)
4kHz 1 12kHz
0.2 " 2002PL 23 | 29 0.23 0.8
. 0.4 1 2004PL 47 1 60 0:29 1.0
Ség%\‘i'glgzze 0.75 VFS11S-! 2007PL 74 ! 88 0.40 1.4
15 1 2015PL 142 1 169 060 2.1
22 ' 2022PL 239 ' 270 0.80 2.8
0.2 1 2002PM 21 1 26 0.23 0.8
0.4 | 2004PM 43, 54 0.29 1.0
0.55 1 2005PM 50 W54 0.32 1.1
0.75 \ 2007PM 67 W79 0.40 1.4
. 1.5 1 2015PM 131 1 W50 0.60 2.1
Sé%%@'zgzze 22 VFS11- | 2022PM | 168 "y, 105 0.80 2.8
3.7 1 2037PM 330 Wy, 374 1.2 43
5.5 \ 2055PM 450 510 1.7 6.1
75 1 2075PM 57601 , 635 2.3 8.1
1 1 2110PM 750 & 820 34 12.0
15 1 2150PM 942 1 1035 4.6 16.0
0.4 | 4004PL 300 | 42 0.32 1.1
0.75 1 4007PL 44 1 57 0.40 1.4
15 | A015PL 77 . 99 0.60 2.1
22 i 4022PL 103 1 134 0.80 2.8
Three-Phase 37 vEst1da. 4037PL 189 | 240 1.2 43
400V class 5.5 "N40B5PL 264 1 354 1.7 6.1
75 \ 4075PL 358 |, 477 2.3 8.1
11 MN4110PL 49 ' 650 3.4 12.0
15 . 4950PL 602, 808 4.6 16.0
Notes

1)

2)

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

Case of 100% Load Continuation operation.

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 neise, 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 conduitpdo not run them parallel, and do not bundle them.

Provide shielding and twisted wire for control circuit wiring.

Separatethe 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 (=

1

Imstall surge suppressor on any magnetic contactor and relay coils used around the inverter.
Install noise filters if necessary.
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~
¢ Install EMC plate and shielded wires fit with the EMC plate. O

Z \EM a /
o Do o

B Installing more than one uni \mbinet

If you are installing two or more inverters i e inet, pay attention to the following.

¢ Inverters may be installed side ch other with no space left between them.
When installing inverters sid , detach the caution label on the top surface of each inverter and

use them where the ambie! ature will not rise above 40°C.
When using inverters where th bient temperature will rise above 40°C, leave a space of 5 cm or

more between them and e caution label from the top of each inverter, or operate each inverter
at a current lower thal one. For more information, refer to “Load Reduction and Thermal Envi-
ronment Instruc‘tion anualy

e Ensure a space t 0 centimeters on the top and bottom of the inverters.

¢ Install an air deflecti late so that the heat rising up from the inverter on the bottom does not affect the

inverter on&
Ventilation fan

O =
€— Inverter

% ‘ — ;//Air deflecting plate

4 |nverter
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2. COHHWM

@ Danger

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

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

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

A Warning

O

Prohibited

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

2.1 Cautions on wiring

@ Danger

O

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

Prohibited
0 Turn power on@nlyafter attaching the front cover or closing door if enclosed in a cabinet.
If power is turfied on without the front cover attached or closing door if enclosed in a cabinet. This can
result in elegtric sheck or other injury.
Mandatory Electricalseonstruetion work must be done by a qualified expert.

Connegtion oflinput power by someone who does not have that expert knowledge may result in fire or

electric 'shock:

Connegt output terminals (motor side) correctly.

If theqphase sequence is incorrect, the motor will operate in reverse and that may result in injury.

Wiringsmust be done after installation.

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

The following steps must be performed before wiring.

(4)'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.
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@ Danger

9 ¢ Ground must be connected securely.

If the ground is not securely connected, it could lead to electric shock or fire when a malfunctionger cur-
rent leak occurs.

Be Grounded

/\ Warning

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

Prohibited

B Preventing radio noise
To prevent electrical interference such as radio noise, separatelyibundle wires to the main circuit's power
terminals (R/L1, S/L2, T/L3) and wires to the motor terminals\(W/T 1, M4T2, W/T3).

B Control and main power supply
The control power supply and the main circuit power supply for the VFS11 are the same.
If a malfunction or trip causes the main circuit to be,shut offffcontrol power will also be shut off. When
checking the cause of the malfunction or the tripguse the trip holding retention selection parameter. (See
6.19.3)

B Wiring

e Because the space between the‘main ¢ircuit terminals is small use sleeved pressure terminals for the
connections. Connect the terminals seythat’'adjacent terminals do not touch each other.

e For ground terminal L use wirek of the size that is equivalent to or larger than those given in table 10.1
and always ground the inverter (200 voltage class: D type ground [former type 3 ground]; 400V class: C
type ground [former special type(8 ground]).
Use as large and short@ground'wire as possible and wire it as close as possible to the inverter.

e For the sizes of elecific wiregyused in the main circuit, see the table in 10.1.

e The length of the main eircuit wire in 10-1 should be no longer than 30 meters. If the wire is longer than
30 meters, the wire sizef(diameter) must be increased.
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2.2 Standard connections

@ Danger

® ¢ Do not connect input power to the output (motor side) terminals (U/T1, V/42, W/3).

Connecting input power to the output could destroy the inverter or cause a fite,
¢ Do not insert a resistor between DC terminals (between PA/+ and PC/-, ombetween PO and PC/-).
Prohibited It could cause a fire.
See 6.13.4 for the connection of a resistor.
¢ 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 shocks
e Securely connect to ground with a ground wire.
@ It could lead to electric shock or fire when a malfunction or current leak occurs.

Be Grounded
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2.2.1

Standard connection diagram 1

This diagram shows a standard wiring of the main circuit.

Standard connection diagram - sink (common:CC)

DC reactor (DCL) |/ "™y
*2 (option) : :
P Y
PO PA/+] PB PC/-
Main circuit power supply MCCB
200V class: three-phase 200-240V —3¢ R/L1 & |
-50/60Hz S/L2 Noise || L
400V class: three-phase 380-500V T/L3 filter Main circuit
-50/60Hz —X ©
oooooo *q [ 1
Control F
FLC circuit [:] R
Y o0
O K RES
Protective function o2 ] VF-S11%0 s
MCCB(2P) ivati Operation panel
Poversu - % &R L1 |activation output FLA p p
1¢ 20007 240 - S92
e PR R ot
RY - communicationsS3
*1: The T/L3 terminal is not provided L_OW-Speed SSYJ\QCE F\'\/A V{/A CcC
for single-phase models. Slgnal OUtpUt RC
Use the R/L1 and S/L2 terminal P24
as input terminals. PLC ouT
*2: The inverter came with the PO ®
and the PA/+ terminals shorted by ) e SINK I I NO

means of a shorting bar.
Before installing the DC reactor (DCL),
remove the bar.

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

Meter

FM

cc VIA ovi pp ©C

“..-1 | Braking resistor (optien)

Frequency
meter
(ammeter)

U/T Motor
W/T3
-~ Forward (rotation signal)
-~ Reverse (rotation signal)
-_—? Reset
- — Preset-speed 1
- _——¢ Preset-speed 2
¢ Preset-speed 3
Common
Speed reach
Ry signal output
*3

Voltage signal: 0-10V
(Current signal: 4-20mA)

External potentiometer (1~10kQ )

(or input voltage signal across VIB-CC terminals: 0-10V)0
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2.2.2 Standard connection diagram 2

Standard connection diagram - source (common:P24)

DC reactor (DCL) R "\~ | Braking resistor (@ption
*2 (option) ! T - ‘
© ©) ©r
PO PAAT PBT PC/-
Main circuit power supply MCCB R/L1
200V class: three-phase 200-240V =3¢ S/L2 O Noi -
00000 -50/60Hz X . olse | | Main circuit
T/L3 filter
400V class: three-phase 380-500V —X ©
00000 -50/60Hz *1 | -
Control [:
FLC circuit ) O o Forward (rotation signal)
Q O RQ ——= Reverse (rotation signal)
Protective function SF-=2 p VF-S11 Q0 |
ovor oty gt ) activation output | _ Opératiompanel RES 7 Reset

19 2000 240V

-50/60HZ O S/L2 ~ gc())nmector fqu
mimon seria

—— Preset-speed 1

LRY communications S2 ¢ —4¢ Preset-speed 2
*1: The T/L3 terminal is not provided ~ Low-speed ] SW1 "FM  VIA §
. . EOURGE Vv y S3¢ Preset-speed 3
for single-phase models. signal output RC
Use the R/L1 and S/L2 terminal —— P24
as input terminals.
A ([T (A B lourd

*20 The inverter came with the PO 9 @
L SINK 1 I NOo

and the PA/+ terminals shorted by
means of a shorting bar.
Before installing the DC reactor (DCL), FM QC Vf[:cﬂ VI,-B PP
remove the bar.

*3: When using the NO output terminal in Meter,

Speed reach signal
output

+
T Voltage signal: 0-10V
Frequency;

source Iogic mode, short-circuit the P24 and eguen ; - (Current signal: 4-20mA)
OUT terminals. —
I

External potentiometer (1~10kQ )
(or input voltage signal across VIB-CC terminals: 0-10V)
g
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2.3  Description of terminals

2.3.1 Main circuit terminals

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

B Power supply and motor connections

Power supply

]

Power lines are

Motor lines are

connected to R., S, and T.  connected to U., C., and W. Motor

(D) [put|sneftis|  [umv2wiry @J —

l No-fuse breaker
J

B Connections with peripheral equipment

No-fuse Magnetic Input AC filter (Soon to be

noise reduction

braker connector reactor released)

Power
supply

——— E
\——
. J
J \ y
Surge suppression
filter
Motor
RILT Inverter YT
S/L2 V/T2
T3 wis
Zero-phase =
PB PA/+ PO = reactor
O O I
Braking resistor DC reactor

Note: The T/L3 terminaliis not provided for any single-phase 200V model. So if you are using a single-phase
200V model, use the R/L1 and S/L2 terminals to connect power cables.
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B Main circuit

Terminal symbol

Terminal function

L

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

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

400V class: three-phase 380~500V-50/60Hz

* Single-phase input: R/L1 and S/L2 terminals

U/T1,VIT2,W/T3

Connect to a (three-phase induction) motor.

PA/+0 PB

Connect to braking resistors.
Change parameters - 0%, F 305, F 308, F 345 ifneCessary.

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).

POO PA/+

Terminals for connecting a DC reactor (DCL: gptional external device). Shorted by a
short bar when shipped from the factory. Before installing DCL, remove the short bar.
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2.3.2 __ Control circuit terminals (sink logic)
The control circuit terminal board is common to all equipment.(
SwWi1
SOURCE
PLC
SINK
P24 |OUT| NO | FM | CC FLA|FLB|FLC| RY_ RG
(I | | | C ) (N ER (=) |
FM VA PLCy, S1 | S2 | S3
Vv V side I M3 screw
PP |VIA |VIB | CC
| als IsideQ === (0.5N0m)

QOO

HEHHH

F

R

RES

CC

Optional connector J

(RJ45)

Wire size

Solid wif€0.3 2’50 mm*0

Stranded wire: 0.3 ~ 1.50 mm?[]
OAWGO 22 ~ 160
Sheath strip length: 6 (mmO

0gda

QLD

Factory default settings of slide switches

SW1: SINK side (WN, AN type)
SOURCE side (WP type)

FM: V side
VIA: V side

Screwdriver: Small-sized flat-blade screwdriver

(Blade thickness: 0.4 mm or less, blade width: 2.2 mm or less)
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'I'Seyrmg:)?I Input/output Function s pzlgﬁég%il ns Inverter internalieircuits
Shorting across F-CC causes
F Input forward rotation; open causes slow-
5 | down and stop. (When ST is always
goN)
5 Shorting a;:rtc?ss R-CC causes | v ) sw
+< | reverse rotation; open causes slow-
R Input § down and stop. (When ST is always No voltage | ENED = SOURCE
o | ON) contact input i _‘L
S | Shorting across RES-CC causes a 24Vdc-5mA or less
g held reset when the inverter protector
RES Input @ | function is operating. Note that when
S | the inverter is operating normally, it *Sink/Source/RLC _ﬁ"}
& | will not operate even if there is a selectable using
S | short across RES-CC SWi1
S | ‘8 | Shorting across S1-CC causes
nput c )
3 | preset speed operation. ]
g2 Inout £ | Shorting across S2-CC causes Factory defauIT setting
P = | preset speed operation. WN, AN type : SINK side
s3 Input Shorting across S3-CC causes WP type : SOURCE side
preset speed operation.
Input External 24Vdc power input 24VDC
PLC (common) When the source logic is used, a common (Insulation resis-
terminal is connected. tance: DC50V)
cc Common to Control circuit's equipotential tekminaix(3 i
Input/output | terminals) CC%?—‘L
| +24\V
10Vdc PPI o
P Output Analog input sétting pewer output (permissible load ﬁ’)t corvaon
current: 10mAdc) i
047 u
Multifénetion programmable analog input.
Factory default setting: 0~10Vdc and
0~60Hz frequency input.
Thefunetion can be changed to 10Vdc
4<20mAdc (0~20mA) current input by flip- (internal impedance:
pingthe slide switch to the | position.
30kQ)
VIA Input By changing parameter setting, this termi-
nal can also be used as a multifunction 4-20mA
programmable contact input terminal. (intemal impedance:
When using the sink logic, be sure to in- 250Q2)

sert a resistor between P24-VIA (4.7
kQ—1/2 W). Also turn the VIA slide switch
to the V position.
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'l;ayrmg:)alll Input/output Function spg:?f(izct:g(t:gns Inverter internal circuits
Multifunction programmable analog input.
Standard default setting: 0~10Vdc input
and 0~60Hz frequency
. . . . 10Vdc
VIB Input By changing parameter settlng., this .terml- (internal imped-
nal can also be used as a multifunction ance: 30kQ)
programmable contact input terminal. '
When using the sink logic, be sure to in-
sert a resistor between P24 and VIB. (4.7
kQ—1/2 W)
Multifunction programmable analog out- 1mA full-scale D@
put. Standard default setting: output fre- ammeter or 7.5Vd | 4K A4
guency. Connect a 1mAdc full-scale am- (10Vdc)1maA full- I M T po <
EM o meter or 7.5Vdc (10Vdc)-1mA full-scale scale DC vgltmeter. H# O) v
utput Fi
voltmeter. . ol +
The function can be changed to 0-20mAdc | 0-20mA (4-20mA) |
(4-20mA) current input by flipping the FM full-scaleyDClam- 100
slide switch to the | position. meter
| +24vV
utput 24Vdc power output 24Vdc-100mA
i PTC
Multifunction programmable open callector
output. Standard default settings détect Open collector output
and output speed reach signal output fre- | 24Vdc-50mA
quencies. |
Multifunction output termipalsito which two | To output pulse | 10 PTC
different functions can be assigned. trains, UT(C{D—:}—:)—
ouT Outout The NO terminal is angdsoelectric output a current of 10mA : QW
NO P terminal. It is insulated fromythe CC termi- | or more needs to 10
nal. be passed. NOg
By changing parametepsettings, these Pulse frequency |
terminals can’alsolbe used as multifunc- range: )
tion programmable,pulse train output ter- 380 1600Hz
minals.
Multifunetion programmable relay contact FLA 24V
outputdContact ratings: 250 Vac-1A(cosp=1), | 250Vac-1A :
FLA 80Vde=0:6A, 250Vac-0.5A(cos)=0.4). De- (COS¢=1.)
FLB Output tects.the operation of the inverter's protection | : at resistance load LRS-
FLC function. . 30Vdc-0.5A ]
Contact across FLA-FLC is closed and FLB- | 250Vac-0.5A .
FLC is opened during protection function op- | (cos$=0.4) -

eration.
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~
Terminal . Electrical . .
symbol Input/output Function specifications Inverter mtern@s
Multifunction programmable relay contact | 24V
output. Contact ratings: 250 Vac- 250Vac-1A *
1A(coso=1), 30Vdc-0.5A, 250Vac- (coso=1) RY,
RY Outout 0.5A(cos¢=0.4). : at resistance load @ ZA
RC P Standard default settings detect and out- | 30Vdc-0.5A
put low-speed signal output frequencies. 250Vac-0.5A

Multifunction output terminals to which two | (cos¢=0.4)
different functions can be assigned.
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B Sink logic/source 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 inputderminal turns it

on (Typ: -WP).

Sink logic terminals and source logic terminals are sometimes referred to as minus commonsterminals and

positive common terminals, respectively.

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.

O Examples of connections when the inverter's internal power supply ig'used(]

Slide switch SW1:SINK

SlidesSwitch*SW1: SOURCE

Sink logic Source logic
24Vpc 24V
Input Common | P24 Input
Output F
———a—>
Output |F
Common | CC
Y ; 24Vpe
—e— NiOutput > Output
|Common | P24 : P24 i
Input OuT ouT
—O————— —C
NO
CcC
Programmable Inverter Programmable Inverter
controller controller
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B Sink logic/source 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.

0 Examples of connections when an external power supply is used]

Slide switch SW1:PLC Slide switch SW1:PLC

Sink logic Source logic

REYAVAS

T lCommon PLC Input Input

] I
Output F D Output |F

—0————
( ﬁ
S —
r(Common PLC
"2av : " »'
DC Qutput 24Vne Output
Common | OUT
Input OuUT,
- o0———¢
| —O—«—<(
Input NO
¢ |Commen | NG \}
Programmable Inverter Programmable Inverter

controller controller

B Selecting the functiens 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 (F /5. (Factory default setting: Analog input)
When using these terminals as contact input terminals in a sink logic circuit, be sure to insert a resistor be-
tween thg'P24 and VIA terminals or between the P24 and VIB terminals. (Recommended resistance:
4. 7KQ-112W)
When using the VIA terminal as a contact input terminal, be sure to turn the VIA switch to the V position. If
no registor 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 termi-
nals. Otherwise the inverter or devices connected to it may be damaged.
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B Logic switching/Voltage-current output switching (slide switch)

(1)

)

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 agwithout/supplying power.

]

pLol[ || SOURCE  vside H HVside
SINK Iside Iside

Factory default settings of slideyswitches
SW1 : SINK side (WN, ANstype)
SOURCE side (WP type)
FM:V side
VIA : V side

*  After you have,selected a logic between sink and source, take measures to prevent the logic from
being changed.
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3. Operati

@ Danger

O

Prohibited

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

Touching the inverter terminals while power is connected to it may resulign electrie shock.

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

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

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

Take measures for safety, e.g. attaching a cover to the motor, @gainstaccidents when the motor unex-
pectedly restarts.

0

Mandatory

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

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

If the inverter begins to emit smoke or an unusual odofyor untisual 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 foflong periods of time.

Turn input power on after attaching the front{cover.

When enclosed inside a cabinet and using,with thé'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 befaore resetting the inverter after malfunction.

If the inverter is reset before tugning off they@perating signal, the motormay restart suddenly causing in-

jury.
A Warning

Do not touch heat radiating fing or discharge resistors.
@ These device are hot, and,you'll get burned if you touch them.
Contact
prohibited
Observe all permissible operating ranges of motors and mechanical equipment. (Refer to the motor's
® instruction‘manual’)
Not obsefving these ranges may result in injury.
Prohibited
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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.

7

(1) Start and stop using the operatien panel keys

Start / Stop J (2) Run and stop from the operation panel

\

7

. (1) Setting using the potentiometer @nsthe inverter
Setting the frequency main unit
(2) Setting using the operation panel
(3) Setting using externalsignals to the terminal board
(0-10Vdc, 4-20mAde)

\L

Use the basic parameters [ /71 [/ & (Operation,cdmmand mode selection),
F 1l d (Speed setting mode selection).

Title Function Adjustment range Default setting
Chnd Command mode selection (1): ;er:zlnal peard 1
0: Anternal potentiometer setting
1T VIA
2:WIB
Fhbd Frequency setting mode 8. Operation panel 0
4:"Serial communication
5: External contact up/down
6: VIA+VIB (Override)

* Seeb.4for Flid=4,5dnd 5"
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3.1.1  How to start and stop

Example of a £ /7[i o setting procedure]

Key operated LED display Operation
Displays the operation frequency (operation stopped)
o.0 (When standard monitor display selection =y =/ [Operation
frequency])
RUH Displays the first basic parameter [History (5L ).
rnnd Press either the A or v/ key to select “/ /1.

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

o Change the parameter to 47 (tefminal board) by pressing the A key.

Press the ENTER keyytoisaveithe changed parameter. [ /7 & and the
parameter set value areydisplayed alternately.

2
-
2
|~

OO,
@@C%D@@

{

(1) Start and stop using the operation panel keys (£ /7= )

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

: Motor starts.

: Motor stops.

(2) RUN/STOP by means of afyexternal signal to the terminal board (.
Sink logic

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

.‘-
s

2
-
K2
N—

Short] F |and| cCC |terminals: run forward ! *Coast stop

The standard default setting is for slowdown

stop. To make a coast stop, assign a "1(ST)"

i terminal function to an idle terminal using the

Open| F |and|£ CC g4|terminals: slow down programmable terminal function.

Changeto F ! {[=1].

For coast stop, open the ST-CC when stopping

sl the motor in the state described at left.The

ow down and . : . A
monitor on the inverter at this time will display

R stop
/ : '< gy
: H [l

Coast sto|
ON Motor P

F-c6 _I—I_ OFF speed | /N

and stop

Frequency
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3.1.2 How to set the frequency

Example of a F /i & setting procedure]

Key operated LED display

Operation

Iy
Loy

Displays the operation frequency (operation stopped)/
(When standard monitor display selection F 7 {{i=//[Operation
frequency])

e
et

®

Displays the first basic parameter [History (A 14+ )]

@ @ Fhiod Press either the A key or V key to select“F /I fgl”.
@ o Press ENTER key to display the parameteysetting. (Default setting: ).
@ @ 3 Change the parameter to 5 (Operation panel) by pressing the A key.
N Press the ENTER key to savelthe éhanged parameter. F /77 = and the
Jeriue parameter set value are displaye@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

(Fhid=0)

Set the frequency with the notches on thé"petentiometer.

90 0 000 000000000000 00000000000000000000000000000000000000000000000000000000000000000000000000000C0COCOIOIOGIOIOOIOIONIIOGEL

Move clockwise for the higher frequencies.

The potentiometer ias*hysteresis. So the set value may slightly change
when the invertepds turned off, and then turned back on.

€000 00000000000000000000000000010010000000000000000000C0COC0CCCCCC0C0CCC000CCC0O000CCCO0O000ICCCOCO0ICICICCICIOCIOIOCIOICIOCIOCIOIOIOITOITOCIOIEO"

(2) Setting the frequency using the operation panel (- /7 o=3)

Set the frequencCyfwith the operation panel..

; Moves the frequency up

@ : Moves the frequency down
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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 {J={7 [Operation
frequency])

@ @ s0.0 Set the operation frequency. \ @

PN Press the ENT key to save the operati y. - L and the

A frequency are displayed alternately.

500 Pressing the A key or the V key wi n e operation frequency
- even during operation.

)
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(3) Setting the frequency using the operation panel (F /[ o= { or )

B Frequency setting

1)  Setting the frequency using external potentiometer

% Potentiometer
PP Setting frequency using the
For more detailed informati

ViB : Setting frequency A
using potentiometer 60Hz

Frequency

justments, see 6.5.

cc

* The input terminal VIA can be used in the same way.
FIOd=!: VIA effective, F I [1 4=2": VIB effective
For more details, see 6.5.

2)  Setting the frequency using input voltage

+ VIA Setting frequency using voltage signals (0~10V).
N For more detailed information on adjustments, see 6.5.
: Voltage signal 0-10mAdc
60Hz
- CcC
Frequency
0
0Vdc 10Vdc
* The input terminal VIB can be used in ame way.
FIOd=!: VIA effective, F I 0d= effective
For more details, see 6.5.
Note: Be sure to turn the VIA slide he V (voltage) position.
3) Setting t ncy 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 F--mmmmm e .
1
- Frequency i
i
0 4made 20mAdc
* g of parameters also allow 0-20mAdc.
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 run-

Ex.1 ning and stopping using the operation panel.
(1) Wiring
A O A A
=~ "4 \4 &
PO| PA/+ PB| PC/-
MCCB RIL1 U Motor
— S/L2 : \oieo N VT2 L
R T3 filter Main cireuit W3 :( M
X B - ©
Braking
cireuit
_=Fe
Parameter setting (defadlt setting)
Title Function Programmed value
ChanA €ommand mode selection 1
Fholg Frequency setting mode selection 1 0

(8) Operation

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

Frequiency setting: Set adjusting position of notches on the potentiometer.
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Setting the operation frequency using the operation panel and run-
Ex.2 ning and stopping using the operation panel.
(1) Wiring
© © ©
Po[ pPax| PB] PCK-
VMCCB RIL1 ]| urt L Motor
::/ S/L2 O Noise Main ci it vis :(
C/ T3 1 filtor I ain circul WIT3 :( IM
/o N | | O
Braking
circuit
_C$©
(2) Parameter settin
Title Function Programmed value
T Command modeselection 1
Fhond Frequengy sétting 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.
Torstore the set frequencies in memory, press the @ key.

F [ and the set frequency will flash on and off alternately.
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Setting the operation frequency using built-in potentiomete@un-
Ex.3 ning and stopping using external signals.

. 4
(1) Wiring

VMCCB R/LA

© .
S ’\fllﬁzre f Main circuit
T/L3 3 _

[T
Braking

1\

Run forward

F ]
circuit signal
R /—ﬁ
Run
backward
signal

K cc@

Common

(2) Parameter settin
Function Programmed value
and mode selection 0
quency setting mode selection 0

3)
F input to F-CC, R-CC. (Set SW1 to Sink logic)
tting: Set adjusting position of notches on the potentiometer.
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Ex.4

Operation frequency setting, running and stopping using external
signals.

(1) Wiring
C o) © ©
Po| PAA pe| PC-
Motor
MCCB
< R/L1 o J UT1
e S22 L] e ViEE
¢ f Main circuit
ﬁv; s L] fier || Wis 2 M
I [ .
Braking E Run forward signal
circuit
R Run backward signal
Common
cC

® @ VIA Current signal: 4~20mA
cC VIA viB PP

I Voltage signal: 0~10V

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

(2) Parameter settin

Title Function Programmed value
Chand Command mode selection 0
Fhand Freguencydsetting mode selection 1or2

(3) Operation

Run/stop: ON/OEE inputte F-CC, R-CC. (Set SW1 to Sink logic)
Frequency setting: VIA and VIB: 0-10Vdc (External potentiometer)

* Use the VIA slide switch to switch between voltage and current to the VIA terminal.
VoltagesinputaV side
Currentiinput: | side

VIA: Input 4-20mAdc.
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4. BasicW@/

The VF-S11 has the following three monitor modes.

Y : The standard inverter mode. This mode i&enabled when

) inverter power goes on.
e N
This mode is for monitoring the output frequency and settingthe frequency
designated value. In it is also displayed information about status alarms during
running and trips.

(Standard monitor mode

e Setting frequency designated values —(see 2.2

e Status alarm
If there is an error in the inverter, the alarm signal and the frequency will flash
alternately in the LED display:

i When a current flowstat @ghigher than the overcurrent stall level.
P When a voltageiis'generated at or higher than the over voltage stall
level.
L When a loadfreaches 50% or higher of the overload trip value.
L H: When the temperature reaches the overheating protection alarm level.
[ Setting monitor mode | : The mode™or sétting inverter parameters.
| How to set parameters = see 4.1|

[ Status monitor mode | : The mede¥or 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 meve the,inverter through each of the modes.

fi) (s

[ Status monitor ] [ Setting monitor ]

mode mode

Standard monitor
mode
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: 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 & to /.

Here is the sequence in which modes change each time you press the key.

S (s

[ Status monitor ] [ Setting monitor ]

Standard monitor
mode

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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4.1 How to set parameters [ s ot |

The standard default parameters are programmed before the unit is shipped from the fagtery. Parameters can be
d|V|ded into 4 major categories. Select the parameter to be changed or to be searched and'retrieved.

Basic parameters : The basic parameters that must beypregrammed be-
L ) fore the first use. (See 4.1.1)

The parameters for detailed@and special setting. (See
4.1.2)

Indicates parameters thatare different from the
standard default setting,parameters. Use them to
(automatic edit function) check after setting @nghto'ehange setting.
(Parameter title: /' 4/). (See 4.1.3)

This parameter hasathe function of displaying, in
reverse chranolegical order, the five parameters that
were changediast. This function comes in very handy
when youradjust the inverter repeatedly using the
same parameter. (Parameter name: 5 ./ H). (See
4.1.4)

Extended parameters

User parameters

[ History parameter ]

*  Adjustment range of parameters :

H {: An attempt has been made tolassign a value that is higher than the programmable range. Or, as :
a result of changingfother parameters, the programmed value of the parameter that is now
selected exceeds thedupper limit.

L I: An attempt hag’been made to assign a value that is lower than the programmable range. Or, as a
result of €hanging other parameters, the programmed value of the parameter that is now selected :
exceeds the fower limit. :

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

than X ! of'equal to’or lower than ! [
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4.1.1 How to set the basic parameters [ pasic parametrs ]

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

[Steps in key entry for basic parameters] "+ Paramadcs wefl N\
ofyparameters”.
operation, press the

factory=set by default
@ Switches to the setting monitor mode. befare ghipment.
* Selectithé parameter to
' be changed from "Table
Selects parameter to be changed. Wyjhere is something
that you do not
' understand during the
Reads the programmed parameter: MODE key to return to
setting. the .0/ indication.

*

See 11.2 for basic
\_ parameters. )

@ @ Changes the parameter setting.

Saves the changed yalue of the
parameter setting.

Steps in setting are as follows (the examplé shown is one of changing the maximum frequency from 80Hz to

60Hz).
Key operated LED display Operation
Displays the operation frequency (operation stopped).
o0 (When standard monitor display selection F 7 {i={ [Operation
frequency])
B The first basic parameter “A .{ H” (history function) is displayed.

LM Press either the A or V key to select “F H”.

N Pressing the ENTER key reads the maximum frequency.

Ln.n Press the A key to change the maximum frequency to 60Hz.

(7]

R Press the ENT key to save the maximum frequency. F H and the
LS frequency are displayed alternately.

&P ®
®®@®@

After this, —Displays the same —Switches to the —Displays names
programmed pa- @ display in the @ of other parame-
rameter. status monitor ters

mode.
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4.1.2 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 F and three digits.

Basic parameters
F--- £ OO~F555
Press the MODE key once and use the AV key | i Pressthe A key orthe ¥ key to

change the set value. Pressing
the ENTER key allows the reading
of parameter setting.

! to select £ - - - from the basic parameters.

[Steps in key entry for extended parameters]

. ; ; : ; 0o ST TT ST T T T T T T T N
: switches to the settingymonitor mode.(Displays H i/ H) : * See 11.3 for extended :
| parameters. |

\

@'@ : Selects "F - -"3t fromybasic parameters.

@ : The first/€xtended parameter “F !/} [I” (Low-speed signal output frequency) is displayed.

@ @ »pSelects 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.

Pressing the key instead of the @ key moves back to the previous status.

D-5



TOSHIBA E6581158

B Example of parameter setting
Steps in setting are as follows

(Example of changing the dynamic braking selection £ 5 4 from0to 1.)
Key operated LED display Operation
Displays the operation frequency (operation stoppéd),
oo (When standard monitor display selection F @, { [f={l’ [Operation
frequency])
= The first basic parameter “5 L{ H” (history fdnctioh).is displayed.
@ @ - Press either the A or the V to change t0'the par@meter group
o Press the ENTER key to display the,firstiextended parameter
Fioh | raog.

Press the A key to change te'the dyhamic braking selection ~ 3 [1 4.

O
©

@ o Pressing the ENTER keyaallows,the reading of parameter setting.
@ @ , Press the A key t0%hangethe dynamic braking selection from [ to
! i
i Pressing the ENTER key alternately flashes on and off the parameter
(SrTu and changedvalue 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 1/ H display.

4.1.3 Search and regetting of changed parameters ({ir.i1)
Automatically searches for onlysthose parameters that are programmed with values different from the
standard default setting and displays them in the user parameter group £ ..f. Parameter setting can also be
changed within this group.

Notes on operation
e If you reset aparameter to its factory default, the parameter will no longer appear in i ~..f.

B How to seéar€htand reprogram parameters

The gperations@f§earch and resetting of parameters are as follows.
Key operated LED display Operation

Displays the operation frequency (operation stopped).
(When standard monitor display selection F 7 {i={ [Operation
frequency])

RUH The first basic parameter “A L{ 5" (history function) is displayed.

@ @ Lr.l Press A orV key to select [ ~.Lf.

]

¢
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Key operated

LED display

Operation

S

Press the ENTER key to enable the user parameter automatic edit
function.

&
oIo

Searches for parameters that are different in value fromhe standard
default setting and displays those parametersgPress the ENTER key
or the A key to change the parameter displayed#(Pressing the ¥/ key
moves the search in the reverse direction)

S

Press the ENTER key to display the set value.

®O

Press the A key and ¥V key to change,setvalue.

&

Press the ENTER key to save thelehanged value. The parameter
name and the programmed galte, will flash on and off alternately.
After the change has beeSaved, “}/ - - - “is displayed.

O

Use the same steps asgthose given above to display parameters that
you want to search fof orchange setting with the A key and V key.

OlV}

When [ . L appears,again, the search is ended.

A search canbéweanceled by pressing the MODE key. Press the
MODE key, enceywhile the search is underway to return to the display
of parametensetting mode.

After that you cam’press the MODE key to return to the status
monitor made or the standard monitor mode (display of operation

frequency).

If there is anything you do notfundegstand during this operation, press the key several times to

start over from the step of &

[T
Wt

display.

Searching for, a history of changes, using the history

within this: group

function

ll)l

llll

History functiofif(

I'ill)_l
NN}

Automaticallyisearches for 5 latest parameters that are programmed with values different from the
standardddefault setting and displays them in the A L/ H. Parameter setting can also be changed

e
Ot

Notes oA"dperation
¥ If nothistory information is stored, this parameter is skipped and the next parameter “~ [ {” is dis-

played.

OfHEFRD and £

o are added respectively to th efirst and last parameters in a history of changes.

D-7




Press the ENTER key to save the changed value. The parameter
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B How to use the history function
Key operated LED display Operation
Displays the operation frequency (operation stopped).
o0 (When standard monitor display selection = 7 { /= [Operation
frequency])
RUH The first basic parameter “~ ! H” (history function),isfdisplayed.
@ ACC The parameter that was set or changed lastdswdisplayed.
@ £.0 Press the ENTER key to display the setqalue:
@ @ 5.0 Press the A key andV key to change'set value.

name and the programmed valuewill flash on and off alternately.

*kkk

Use the same steps as thoge given,above to display parameters that
you want to search fofler change setting with the A key andV key.

O®
GO®

H E R 4 First historic record

(Erd) £ i o Last histati€ecord
Parameter
dlsilay Press the MOBE key,to return to the parameter setting mode
_ “'L-" U H '!!
'L’”‘i"'-" After that you,camipress the MODE key to return to the status moni-
c_ . tor modefor thejstandard monitor mode (display of operation fre-
" 1 ! queney).
Iyl
Li.t
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4.1.5 Parameters that cannot be changed while running

For reasons of safety, the following parameters have been set up so that they cannot be reprogrammed while
the inverter is running. Stop operation (“Z/.J” or “[1 F F” is displayed) before changing,parameter settings.
" [Basic parameters]
] / {0 (Automatic acceleration/deceleration)
£ 0 (Automatic torque boost)
4O (Automatic function setting)
(Command mode selection)
I o (Frequency setting mode selection 1}
-

u
o=

pn
[atng

£
o O

Set F 735, and they,can béxchanged while

i . . .
the inverter is runping.

o

bl O
0 0O (Maximum frequency)

0 O (Base frequency 1)

v L o [ (Base frequency voltage1)

F =00 (V/F control mode selection 1)

[Extended parameters]
£

LR By Bex

[
-~

: Priority selection
g : Input terminal selection parameters
g : Output terminal selectiongparameters
: Base frequency 2
: Base frequency voltage,2
: Jog stopping pattern
~F3 : Protection parameters
: Carrier frequency control mode selection
: Brakingamodeiselection
: Release frequency
: Creepingfrequency
: Auto-tuning
: Motér constant parameters
: Excitingstrengthening coefficient
AStalleooperation gain at field weakening zone 1
: Stallycooperation gain at field weakening zone2
aMotor adjustment factor
,Emergency stop selection
: Output phase failure detection mode selection
: Input phase failure detection mode selection
: Detection of output short-circuit during start-up selection
: Over-voltage stall protection level
: Under voltage trip/alarm selection
: Logic output/pulse train output selection (OUT-NO)
: Step-out detection current level (for PM motors)
: Step-out detection time (for PM motors)

[ Xy ]

[
{
]
{

2

- R

3 SO R I R e i |
2
]

-
AT A T e an mm = ma
RO P ne L )
PO ™ RO R TR g TR M T R T A T TR T o PR i |
:

S

1
£
X

DOy ]

Dy

127 AT

TS T TR T T T T T T T T T T T T TR T TR T
]

il Loy
f S T 7L TR o e e W R R R

B

The setting of any parameter other than the above can be changed even during operation.
Keep in mind, however, that when the parameter = 71 [ (prohibition of change of parameter settings) is setto {
(prohibited), no parameters can be set or changed.
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4.1.6 Returning all parameters to standard default setting

Setting the standard default setting parameter £ < =7, all parameters can be returned to the those factory

default settings.

Note: For more details on the standard default setting parameter = 4 -, see 5.6.

Notes on operation
e We recommend that before this operation you write down on paper the values of those parameters,

because wh

en setting £ 45 F=

tory default setting.

¢ Note that ~

Y g Y g
Ve, Tt

all parameters with changed values will betreturied to standard fac-

B Steps for returning all parameters to standardidefault setting

Key operated LED display Operation
oo Displays the operation freguency (perform during operation stopped).
UK The first basicfparameter “A . H” (history function) is displayed.
@ @ L oo Press thefA Key or'the V key to change to £ 5 F.
Pressing the ENTER key displays the programmed parameters.
@ Joon (¢ = Flwill always display "{ (zero)" on the right, the previous setting
on the left.)
- . Rressithe A key or theV key to change the set value.
00z Toreturn to standard factory default setting, change to " 3".
C Pressing the ENTER key displays " {~ " while returning all
ULCRLN parameters to factory default setting.
oo The monitor returns to the display of setup parameters.

If there is anythingfyou'do not understand during this operation, press the key several times to
start over from the step.of A1/ H display.
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5. Basic

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

5.1  Setting acceleration/deceleration time

[F L {]0 Automatic acceleration/deceleration
[F L L]0 Acceleration time 1
|7 £ L |0 Deceleration time 1

e Function

1) For acceleration time 1 5L I programs the time thatiit takesfor the inverter output frequency to go from§
OHz to maximum frequency F . :

2) For deceleration time 1 o £ . programs thetime 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 accelefation@nd 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.

e =

10 (| =

*

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

[ gl A
Output ] Output .
frequency (HZ)UA\ | “When load is small frequency (Hz) A When load is large
.......... . ~ @ [EA }eey :
> A —> :
0 : : q > 0 : : : >
<¢ 'l |‘ 'l Time ¢ 'l |. I|Time
| . [sec] ] ] [sec]
Acceleration Deceleration Acceleration Deceleration
time time time time

Set H !/ ! (automatic acceleration/deceleration) to { or

(Y]
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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)

¥ When automatically setting acceleration/deceleration time, always change the acceleration/deceleration
time so that it conforms with the load. The acceleration/deceleration time changes.constantly with load
fluctuations. For inverters that requires a fixed acceleration/deceleration time, Use ghéymanual settings
(RO, JED).

¥ Setting acceleration/deceleration time (A L [, £ L) in conformance with,mean‘ead allows optimum set-
ting 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 mayfail 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 operatien frequency.
I (When standardimonitendisplay selection = 7 /[ is setto [ [Op-

eration frequendcy])

Ou
o=

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

Ou
b

Pre88ithe A key to change the parameter to 5L/ .

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

Rressthe A key to change the parameter to { or .

) - Press the ENTER key to save the changed parameter. 7/ { and the
! parameter are displayed alternately.

S

60606

5.1.2 Manually.setting acceleration/deceleration time

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

Output,frequeney (Hz)
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5.2

Parameter setting]

Title Function Adjustment range Default'setting
ACC Acceleration time 1 0.0-3200 sec. 10.0
aEr Deceleration time 1 0.0-3200 sec. 10.0

Note: When the acceleration/deceleration time is set at 0.0 seconds, the inverter speeddf€reases or reduces

speed within 0.05 seconds.

v If the programmed value is shorter than the optimum acceleration/deceleration,timeydetermined 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/decelerationstime is programmed, there
may be an overcurrent trip or overvoltage trip for inverter protection&(For further details, see 13.1)

Increasing starting torque

[5 LI 2 ]: Automatic torque boost

e Function
Simultaneously switches inverter output (V/F) conttel andiprograms 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 suchsas,vecter control.

Title Function Adjustment range Default setting
0: Disabled
5 . 1: Automatic torque boost + auto-tunin
Aue Automatic torque boost 2: Vector controlq+ auto-tuning ’ 0
3: Energy saving + auto-tuning

Note: Parameter displays on the right/@lways return to i  after setting. The previous setting is displayed on the left.

Ex.

1) Increasing torque“automatically according to the load

| Set the automatigcontrol A 1/ = is setto ! (automatic torque boost + auto-tuning)

When thesautomatic control parameter 5 1{ & is set to { (automatic torque boost + auto-tuning), the inverter
keeps track ofithe load current in any speed range and automatically adjusts the output voltage to ensure
enough torgue and stable operation.
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2)

Setting methods]

Key operated LED display Operation
Displays the operation frequency. (Perform during operation stopped.)
o0 (When standard monitor display selection = 7 {1 is set to I {Op-

eration frequency])

[

The first basic parameter “5 L{ =" (history function),isfdisplayed.

Press the/AA key to change the parameter to Sl ~Yautomatic torque
boost)

Dy
(Y]

Pressing the ENTER key allows the reading ofiparameter setting.

Press the O key to change the parameter to/1 (sensorless vector
T control + auto-tuning). (Programmeé@yaluérat the right and the his-
tory at the left)

Press the ENTER key to savg;the ¢hanged parameter. A . & and the

]

Ixl [] ye
In (S ruc

OOBO®

parameter are displayed alternately.

Note 1: The same characteristic can be obtained by setting thel/F contfol mode selection parameter F £ to
2 (automatic torque boost control) and the auto-tuningiparameter ~ 4 [ [ to = (auto-tuning).
= See 5.12

Note 2: Setting 7L/ 2 to { automatically programs FEyto ="

Note 3: The accuracy of auto-tuning can be increased by speeifying the rated current of the driven motor,

using the motor rated current setting parametey- = /5.

When using vector control (increasingfstarting torque and high-precision opera-
tions)

| Set the automatic control 5 [/ 2 towg' (Sémsorless vector control + auto-tuning) |

Setting Automatic control 5 L{ & to{Z (Sensorless vector control + auto-tuning) provides high starting torque
bringing out the maximum in meter 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.
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Setting methods]

Key operated LED display Operation
Displays the operation frequency. (Perform during operation
0o stopped.)
Lt (When standard monitor display selection 5 7 _{ is set to I [Op-

eration frequency])

g

pan ]
Py

The first basic parameter “5 L{ " (historydunction)'is displayed.

Press the O key to change the paranieterte, A /! & (automatic torque
boost)

"y

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

Press the O key to change théyparameter to ' (sensorless vector
T~ control + auto-tuning). (Pregrammegd value at the right and the his-
tory at the left)

Press the ENTER key/fto save the changed parameter. 7!/ = and the
parameter are diSplayed/alternately.

[ B~ [
0 defls

HOIO6 OO,

Note 1: The same characteristic can be obtained by settlng the V/F control mode selection parameter /' £ to

= (vector control) and the auto-tuning parameter, S [/ 7 to & (auto-tuning). = See 5.12
Note 2: Settlng H 112 to & automatically prograimsy~ Eyto =

3) Energy-saving operation

| Automatic torque boost parameter 5 i~ 4s'set to 7 (automatic energy saving + auto-tuning) |

When the automatic control pararmeter &'1{ & is set to 5 (automatic torque boost + auto-tuning), the inverter
always passes a current approptiate toythe load for energy saving.

Setting methods]

Key operated LED display Operation
4 Displays the operation frequency. (Perform during operation stopped )
&, o (When standard monitor display selection 5 7 { is set to {I [Op-

eration frequency])

AUH The first basic parameter “A { 5" (history function) is displayed.

e tI;’res?)the O key to change the parameter to H ./ & (automatic torque
= 00S

Pressing the ENTER key allows the reading of parameter setting.

Change the parameter setting to 5 (energy saving + auto-tuning),
using the O key.

Press the ENTER key to save the changed parameter. !/ = and the
parameter are displayed alternately.

[ng

L
pn]
[ntng
X

&, ¢, 0O

Note 1: The same characteristic can be obtained by setting the V/F control mode selection parameter F £ to
! (automatic energy saving) and the auto-tuning parameter = 4 i [7 to & (auto-tuning).

Note 2: When F L/ & is setto 7, ' £ is automatically set to 4.

E-5
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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

2) If auto-tuning error “£ £ =" appears

0 see 6.17,2
0 see 6.17,3

W Fl/Z (automatic torque boost) and F = (V/F control mode Selection 1)
Automatic torque boost is the parameter for setting V/F control mode selectigh 1:(£ = 7<) and auto-
tuning (F 5 £/ 1) together. That is why all parameters related to change automatically when A L & is

changed.
Automatically programmed parameters
e oL o
D L L Ry N
Check the programmed valugyef ~ k. (If
i | Displays £ after resetting - | AL is not changed, it becomes O (V/F -
constant)
Automatic torque boost + Executed

auto-tuning

iy

Automatic tarque,boost

(& after execution)

Vector control + auto-tuning

iy

Sensorlessivector¢entrol

Executed
(& after execution)

Energy saving + auto-tuning

L]

Automatic'energy saving

Executed
({7 after execution)

4) Increasing torque manually (V/F*€enstant control)

This is the setting of constant torquecharaeteristics that are suited for such things as conveyors. It can also
be used to manually increase starting torgue.

If V/F constant control is programmed/aftewchanging A L/ &,

Set V/F control mogde sélection 1 A = = I (V/F constant).

Note 1: To further increasetorque, increase the torque boost amount 1. 5.

How to sétithe torque boost amount 1. &
Note 2: V/F caentrol selection 1 F - =1 (variable torque) is an effective setting for the load on such
equipment as fans and pumps.

= see 5.11

= see 5.12

= see 5.11
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5.3

Specifying an operation mode, using parameters

[ALY]: Automatic function setting

e Function
Automatically programs all parameters (parameters described below) relatedde,thefunctions 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
RUN Automatic function setting 2: 3-wirelopgeration 0:
3: External(input UP/DOWN setting
4: 4-20mA,current input operation
Automatically programmed functions and parameterisei values
Default setting 1: Coast stop 21 3:wire opera- 3: External input 4: 4-20mA
tion UP/DOWN set- current input
ting operation
chbd 1 :Sffé?tlon 0: Terminal board /| QxTerminal board | 0: Terminal board | O: Terminal board
5:UP/DOWN
Fhod 0: Potentiometer | 0: Poténtiometer | 0: Potentiometer from external 1: VIA
contact
F {10 (Always) | 1: ST 0: Disabled 1: ST 1: ST 1: ST
Fiti(F) 2:F 2.F 2:F 2:F 2:F
FiiZ(R) 3R 3: 3R 3R 3R
F {13 (RES) 10: RES 10:'RES 10: RES 10: RES 10: RES
F iy (81) 6: SS1 6-SS1 6: SS1 41:UP 6: SS1
F 115 (82 7: 882 7: 8S2 7: 882 42: DOWN 7: 882
F 115 (83 8: SS3 1: ST 49: HD 43: CLR 38: FCHG
Foll 0 (%) - - - 20 (%)
Note) See K-15 for inputderminal functions.

Disabled (AL %=L

Inputderminals and parameters are standards programmed at the factory.

Coaststop (FlLiH=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 sig-
nal) is assigned to the S3 terminal.

E-7
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5.4

3-wire operation (F L 4=7)

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.
Refer to 7.2(3) for details.

External input UP/DOWN setting (5 L/ =2

Allows setting of frequency with the input from an external contact. Can be appliéd to ‘éhanges of frequen-
cies 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. Freguencies can be changed by
input to the S1 and S2 terminals.

Refer to 6.5.2(3) for details.

4-20 mA current input(5 Lf H=Y)

Used for setting frequencies with 4-20mA current inputeSwitching between remote control and manual con-
trol (different frequency commands) can be made by turning oftor off the S3 terminal, because FCHG
(forced change of frequency commands) is assigned doythe S8yterminal with priority to current input.

Selection of operation mede

[ 7L 4 ]: Command mode selegtion
[F I 4 ]: Frequency setting mode sélection 1

e Function
These parameters are used t0 specify which input device (operation panel or terminal board) takes priority
in entering an operation step command or a frequency setting command (internal potentiometer, VIA, VIB,
operation panel, serial communication device, external contact up/down, VIA+VIB).

<Command mode*seleetion>

Title Function Adjustment range Default setting |

_ . 0: Terminal board
Cnhd | Command mode selection

1: Operation panel !

Programmedyvalue

7. Terminal board
L |"operation

. [ Operation panel ] Press the and keys on the operation panel to Run and stop a run.

operation (Performs the Run and stop of a run when the optional expansion panel is used.)

] ON and OFF of an external signal Runs and stops operation.

-

E-8
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* There are two types of function: the function that conforms to commands selected by £ /77 o, andithe 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 set-

tingof Z 110 4.

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

: Built-in potentiometer
1 VIA

:VIB

: Operation panel 0
: Serial communication

: UP/DOWN fromiexternal contact
: VIA+VIB (Qverkide)

Frequency setting mode selection 1

Dl

"
3
3

OO WN=2O

[Programmed value]

7. . ) The internal potentiometer to the inverter is used for setting frequencies. Turning
L. Potentiometer
L ) the notches clockwise raises the'frequency.
IE ( VIA input 1 A frequency command is set by means of a signal from an external input device
B J (VIA terminal: Qst@Vdeer 4-20mAdc).
e ( VIB input 1 An externalisignaly(V1B terminal: 0-10Vdc) is used to specify a frequency com-
- L J mand.
( 3\
:-',: Operation panel Press the @ key or the@ key on either the operation panel or the expan-
§ ) sion/panel (optional) to set frequency.
'a N
Y Communication Frequencies are set by commands from an external control unit.
\\ v,
e ™
51 | UP/DOWN fréquency| Terminals are used to specify an up/down frequency command.
\ J/
e )
E . VIAGVIB (Override) The sum of the values entered through the VIA and VIB terminals is used as a
\ ) frequency command value.

Y MNo matter what value the command mode selection [ /7 [} & and the frequency setting mode selection
F Till 4 are set to the control input terminal functions described below are always in operative state.
o Reset terminal (default setting: RES, valid only for tripping)
¢ “Standby terminal (when programmed by programmable input terminal functions).
e External input tripping stop terminal command (when so set using the programmable input terminal func-
tion)
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# To make changes in the command mode selection { /7/[! o and the frequency setting mode selection 1

F il 4, first stop the inverter temporarily.

(Can be changed while in operation when F 735 is setto )

B Preset-speed operation

r [ Setto [ (Terminal board).

710 o Valid in all setting values.

Sy -

Meter setting and adjustment

[F 75 L ] Meter selection
[ FT ] Meter adjustment

Function

The signal output from the FM terminal is an analog voltagessignal.

For the meter, use either a full-scale 0-1mAdc ammeter orfull-scale 0-7.5Vdc (or 10Vdc-1mA) voltmeter.
Switching to 0-20mAdc (4-20mAdc) current inputicanmibe,made by turning the FM slide switch to
the I position. When switching to 4-20mAdc current input, make adjustments using F § 9 { (ana-

Connected meter selection parameters]

Title Function Adjustment range Default setting |
0a0utput frequency
i: Output current
2:8et frequency
3:4DC voltage
4: Output voltage command value
5: Input power
6: Output power
7: Torque
8: Torque current
9: Motor cumulative load factor
FI5L | Meter sglection 10: Inverter cumulative load factor 0
11: PBR (braking reactor) cumulative load factor
12: Frequency setting value (after PID)
13: VIA/II 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%)
18: Serial communication data
19: For adjustments (F /7 set value is displayed.)
F Il Meter adjustment - .

E-10
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B Resolution
All FM terminals have a maximum of 1/256.

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

0 100%

1.7

D]
[Xn]
iy

Q 100%

Note) Note that, if F/75/. issetto 7 (torque), data will

beupdatediat intervals of more than 40 ms.

B Adjustment scale with meter adjustiient¥%#7 parameter

Connect meters as shown below.

<Frequency meter> <Ammeter>
Meter: Frequéncy meter Meter. ammeter
EM +  (default setting) = + (Fhgi=1
VF-S11 VF-S11
cc Jihe reading of the cec The reading of the
frequéncy meter ammeter will
Will fluctuate during fluctuate during

scale adjustment.
* Optional frequency meter; QS¢60T

scale adjustment.

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

E-11
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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
o Displays the operation frequency.
- &40 (When standard monitor display selection = 7 {1 is get toglil, [Operation
frequency])
AUH The first basic parameter “A [/ H” (history functionpis displayed.
@ @ Fl Press either the A or theV key to select “F!”.
@ &0 0 Press the ENTER key to display the operation frequency
Press either the A key or theW/ key4o adjustthe meter.
The meter reading will change at this time but be careful because there
will be no change in the inverter's digital CED (monitor) indication.
0.0 [Hint]
k\ It's easier to make the adjustment if you
push and hold for several seconds.
- -~ | The adjustment is complete. %~ /7 and the frequency are displayed alter-
DLy =0
nately.
The display returns 1yits original indications.
+ s0.0 (When standard menitor display selection = 7 {[} is set to i [Operation

frequeneyl)

B Adjusting the meter in inverter'stop state
If, when adjusting the meter for output carrentjthere are large fluctuations in data during adjustment, making
adjustment difficult, the meter can bé adjusted in inverter stop state.

When setting

Zrc)
L I A iy

to !5 for fixedloutput 1 (100% output current), a signal of absolute values will be out-

put (inverter's rated current = 100%)., IAfthis state, adjust the meter with the F /7 (Meter adjustment) parame-

ter.

FTCa

Similarly, if you set F [T 54> o5 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 adjustmentis,ended, set ~ /151 to { (output current).
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5.6

Standard default setting

[£ 5 F | Default setting

e  Function
Allows setting of all parameters to the standard default setting, etc. at onedime.
Note that F /7, FI15L , F {05, F555 and F 55T will not be reset {o theirfactory default settings.

Title Function Adjustment fange Default setting |

0: -

1: 50Hz default sgtting

2: 60Hz default setting

3: Standard défagit setting (Initializa-
tion)

4: Trip record clear 0

5: Cumulativeyeperation time clear

6:4nitialization of type information

7: Save user-defined parameters

81 Call user-defined parameters

9: Cumulative fan operation time rec-
ord clear

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

Example: [I [

Default setting

s
D

* £ 4 F cannot be set during the inverter/operating. Always stop the inverter first and then program.

Programmed value
Default setting (£ 5 F = )

Setting £ 5 F to 3 will feturnd@all parameters to the standard values that were programmed at the factory.

# When 3 is programmeédy,<| { = = | 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'2(~)

Setting £ 44 to 4 initializes the past four sets of recorded error history data.
v _The parameter does not change.

Cumulatiye operation time clear (- 5 F = 5)

Setting ‘Eaki* to 5 resets the cumulative operation time to the initial value (zero).

Cumulative‘eperation time clear (- 5 - = &)

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

us.
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Save user-defined parameters (£ ¥ F = 7)

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

Call user-defined parameters (£ 5 F = &)

Setting £ 5 F to & resets parameter settings to (calls up) those saved by setting £ 4 7 461
Y By setting £ 5 F to 7 or &, you can use parameters as your own default parametéss.

Cumulative fan operation time record clear (£ 5 F = %)

Setting £ 5 F 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 op-
eration)

[ F - | Forward/reverse run selection (Operation‘panel®®peration)

e Function
Program the direction of rotation of the motor when the rulaning and stopping are made using the RUN
key and STOP key on the operation panel.
Valid when /7 & (command mode) is set tof ! (operation panel).

B Parameter setting
Title Function Adjustment range Default setting

0: Forward run

1: Reverse run

Forward/reverse runsélectiond(Opera- | 2: Forward run (F/R switching

tion panel operation) possible)

3: Reverse run (F/R switching
possible)

* When F - isget'to,~or 7 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
“F - - R Préssing the@ key again with the @ key held down changes the direction of rotation from
foAward tefreverse after displaying the message “F - - .

* 4Check'the direction of rotation on the status monitor. For monitoring, see8.1
F #- F . Forward run
.- - 4" Reverse run

* When the F and R terminals are used for switching between forward and reverse rotation from the ter-
minal 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.

E-14



TOSHIBA E@581158

* The inverter was factory-configured by default so that shorting terminals F-CC and terminals,R-CC/si-
multaneously would cause the motor to slow down to a stop. Using parameter ~ {5, howevet, you
can choose between stop and reverse run.

Using the parameter F {[/ 5, however, you can select between forward run and reverse run.
* This function is valid only when [ /7 [{ o is setto { (operation panel).

5.8 Maximum frequency
[ FH | Maximum frequency

e Function
1) Programs the range of frequencies output by the inverter (maximum output values).

Output frequency . e,
(Hz)A When [F F]-80Hz i This function determines the value™;
SOHZ ............................................. g in Iine With the ratings Of the motor
i and load. :
BOHz [ g B i Maximum frequency cannot be
§When _GOHZ : adjusted during operation.To
H i adjust, first stop the inverter.
0 100%  Frequency setting signal (%)

* If F H isincreased, adjust the upperlimit frequency ./! as necessary.

B Parameter setting

Title Fungtion Adjustment range Default setting
FH Maximum frequency 30.0-500.0 (Hz) 80.0

5.9 Upper limit'and lower limit frequencies
[ 1L | Upper limit,frequency

e . Function
Programs the lower limit frequency that determines the lower limit of the output frequency and the upper
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5.10

Output frequency (Hz)

Upper limit
frequency

0%

Frequency setting signal

* Frequencies that go
higher than /1 will not

Output frequency (Hz)

=

Pl

e

Lower limit
frequency

00%

Frequency Setting sighal

* The of

utput frequency

cannot bejset at'less than
1]

be output. L.
B Parameter setting
Title Function Adjustment range Factory 'default
setting
imi 50.0 (WP type)
yeo) _ o
UL Upper limit frequency 0.5- - H({H2) 60.0 (WN, AN type)
L Lower limit frequency 0.0 £ B (HZ) 0.0

Base frequency

[ L | Base frequency 1

[ L o ]: Base frequency voltaged

e Function

Sets the base frequency and the basgyfrequency voltage in conformance with load specifications or the

Base frequency.

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

Base frequency voltage

Output voltage [V]

Output frequency (Hz)

Adjustment range

Factory default setting |

25.0-500.0 (Hz)

50.0 (WP type)
60.0 (WN, AN type)

Title Function
wi Base frequency 1
Y Base frequency voltage1

50-330 (V) : 200V class
50-660 (V) : 400/600V class

230 (200V class)
460 (400V class)
575 (600V class)
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5.11 Selecting control mode

[P £ ]: V/IF control mode selection

e Function
With VF-S11, the V/F controls shown below can be selected.
OV/F constant
OVariable torque
OAutomatic torque boost control *1
OSensorless vector control *1
OAutomatic energy saving *1
ODynamic automatic energy-saving (for fans and pumps)
OPM motor control

(*1) "Automatic torque boost": 5 I{ = parameter can automatically set;thiis parameter and auto-tuning at a time.

B Parameter setting
Title Function Adjustment range Default setting

0:'ViIF constant

1: Variable torque

27 Automatic torque boost control

. 3: Sensorless Vector control

V/F control mode selectiongt 4: Automatic energy-saving 2

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

6: PM motor control

=
[ nd

Steps in setting are as follows
(In this example, the V/F control mode selection parameter F k- is set to 7 (sensorless vector control).

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

Displays the operation frequency. (Perform during operation stopped.)
a0 (When standard monitor display selection 5 7 {7 is set to [
[Operation frequency])

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

Press the A key to change the parameter to F = (V/F control mode
selection).

Press the ENTER key to display the parameter setting. (Standard
default setting: & (automatic torque boost control)).

Press the/A key to change the parameter to 7 (vector control).

Press the ENTER key to save the changed parameter. 7+ and
parameter set value “3” are displayed alternately.

B OOEH®

Ly
g

-
[
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Warning:
When setting the V/F control mode selection 1 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 (- 5{ { to F % 5 Y), as required.

1) Constant torque characteristics
| Setting of V/F control mode selection A £ to £ (V/F constant)

This is applied to loads with equipment like conveyors and cranes thatfequire the same torque at low
speeds as at rated speeds.

Base frequency voltage A

© O Output voltage (%)

Basé frequency [ L] > Output frequency (Hz)

* To increase the torque further, increasejthe setting value of the manual torque boost v & .
00 0= For more details, see 5.12.

2) Setting for fans and pumps

| Setting of V/F control modé selegtion F - to { (variable torque)

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

Base frequency, voltage A

Lol

=
O

e <> Output voltage(%)

Base frequency Output frequency (Hz)
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3) Increasing starting torque

| Setting of V/F control mode selection ' £ 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.

w
D
[72
]
-
=
©
o
c
@
=]
Q
<
<
=}
=
©
Q
o.

AR AN]

Output voltage(%)

m:Automatically

adjusts the
amountof torque
boost.

Base frgqueney Output frequency (Hz)

Note: This control system can oscillate and destabilize runs depending on the load. If that should
happen, set V/F control mode selegctiong~' - to . (V/F constant) and increase torque manu-
ally.

% Motor constant must be set
If the motor you are using is a 4P Toshiba standardmotor and if it has the same capacity as the inverter,
there is basically no need to set the motor'eonstant. In any other case, be sure to set the parameters F = {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'ofy= = {5 (no-load current of motor), refer to the motor test report.

There are three procedures fopSettingithe other motor constants.
1) Auto torque boost and a motor constant (auto-tuning) can be set at once.
To do so, set the basig/parameter 5 L/ = to . 0 For details, see 1in 5.2.
2) The motor constant can be automatically set (auto-tuning). Set the extended parameter F 4 I [} to
O For details, see selection2in 6.17.
3) Each motor constant can be set individually. O For details, see selection 3in 6.17.

"y

4) Vector control - ‘increasing starting torque and achieving high-precision operation.
| Setting of\\V/F control 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.

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

5)

6)

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 F 4 {5
to 4 {7 properly.

Be sure to set 5 4 {5 (rated current of motor) and F 4 { 7 (rated speed of motor) corregtly, as,specified on
the motor's nameplate. For the setting of = & {5 (no-load current of motor), refer tOthe 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 setat a time:

Set the basic parameter 51/ 2 to 2. O For details, see 1 in 5.2.
2) The motor constant can be automatically set (auto-tuning).
Set the extended parameter £~ [J 7 to . O For details, see gelection,2 in 6.17.

3) Each motor constant can be set individually. [0 For details, see,seleetion 3in 6.17.

Energy-saving
Setting of V/F control mode selection F £ to Y (automatic energy:-saving) |

Energy can be saved in all speed areas by detecting loadeurrent: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,moter,and if it has the same capacity as the inverter,
there is no need to set the motor constant. In anly othehease, be sure to set the parameters - 4 {5 to
F Y 17 properly.
Be sure to set 5 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 =& {5 (no-load current of motor), refer to the motor test report.
There are three procedures for setting theyether motor constants.
1) Automatic energy-saving operation/ahd a motor constant can be set at once. Set the basic parameter
Al to 3.
O For details, see 1in 5.2.
2) The motor constant cantbe autematically set (auto-tuning). Set the extended parameter F 4 [ [J to .
O For details, see selection 2 in 6.17.
3) Each motor constant cambe set individually. O For details, see selection 3in 6.17.

Achieving further @nergy savings
| Setting of MR, control mode selection F £ to 5 (dynamic automatic energy-saving) |

More substantial energy savings than those provided by setting 7 = to = can be achieved in any speed
range’by keepingtrack of the load current and passing a current appropriate to the load. The inverter cannot
respondfto rapid load fluctuations, so that this feature should be used only for loads, such as fans and
pumps, thaté@re free of violent load fluctuations.
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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 = = {5 to

F Y 17 properly.

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

the motor's nameplate. For the setting of = & {5 (no-load current of motor), réfer tothe 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 - 5 /[ to =
= For details, sée selection 2 in 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 ' + to 5 (PM motor control) I

Permanent magnet motors (PM motors) that are light, small in size ‘@and highly efficient, as compared to in-
duction motors, can be operated in sensor-less operation mede.
Note that this feature can be used only for specific mnotorsiForimore information, contact your Toshiba dealer.

Precautions on vector control

1) When exercising vector control, be sure to get the'@xtended parameters - 4 {5 to F 4 { 7 properly. Be
sure to set F 4 {5 (rated current of motog). andy~ & 7 (rated speed of motor) correctly, as specified on
the motor’s nameplate. For the setting ©f Z™W&5 (no-load current of motor), refer to the motor test report.

2) The sensorless vector control exértsiits characteristics effectively in frequency areas below the base fre-
quency (£ ). The same characteristics will not be obtained in areas above the base frequency.

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

4) Use a general purpose squirrel-cage motor with a capacity that is the same as the inverter's rated capacity or
one rank below.

The minimum applicable,motor capacity is 0.1kW.

5) Use a motor that has/2-8 P:

6) Always operate thgmotes,in single operation (one inverter to one motor). Sensorless vector control can-
not be used when onéetinverter 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, setsstandare auto-tuning with the wires connected to improve low-speed torque during sensorless
vector cantrol.

However theseffects of voltage drop cause motor-generated torque in the vicinity of rated frequency to be
somewhatilower.

8) Caonnecting a reactor or surge voltage suppression filter between the inverter and the motor may reduce
motorgenerated torque. Setting auto-tuning may also cause a trip (£ £ = {) rendering sensorless vector
control unusable.
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5.12 Manual torque boost - increasing torque boost at Iow,
speeds

[ & |: Torque boost 1

e Function
If torque is inadequate at low speeds, increase torque by raising the torque boost rate with this
parameter.
Base frequency voltage
Lt l’. Lt
S
kol
EFS
>
3=
5
o
¢
Base frequency Output frequency (Hz)
Parameters
Title Function Adjustment range Default setting
uh Torque boost 1 0.0 - 30.0 (%) According to model
(See Chapter 11, K-14)
{ (square reduction)

* Valid when F L is set to [I (V/F constant) or ¥
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

[ H - ]: Motor elegtroniesthermal protection level 1
[ L T7]: Electronicthermal protection characteristic selection

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

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

Title Function Adjustment range Default setting |
T Motor electronic thermal pro- 10 - 1000 %] 100
tection level 1
Setting Overload, | Qverdad
value protection stall
0 ©) X
1 Standard O O
- Electronic-thermal protection 2 motor X X o
M characteristic selection 3 X @)
4 O X
5 VF motor o O
6 (special - X
7 motor) » o)

* O :valid, x : invalid

1) Setting the electronic thermal protection charaeteristics selection and
motor electronic thermal protection level™
The electronic thermal protection characteristics Sélectiony/! ! /7 is used to enable or disable the motor over-
load trip function (£ L. ') and the overload stall functiohs
While the inverter overload trip (£ L {) will be in"6enstant detect operation, the motor overload trip (&L ')
can be selected using the parameter [J ! /{

Explanation of terms

Overload stall:  This is an‘eptimum_ function for equipment such as fans, pumps and blowers with :
variable terqueleharacteristics that the load current decreases as the operating speed
decreases/
Whemthe inverter detects an overload, this function automatically lowers the output
frequency)before the motor overload trip i .. £ is activated. This function operates a
motoriat’frequencies that allow the load current to keep its balance so that the
inverter can continue operation without being tripped.

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

coRveyoribelts in which load current is fixed with no relation to speed). 5

[Using standard motors (other than motors intended for use with inverters)]
When a‘totor'is used in the lower frequency range than the rated frequency, that will decrease the cooling
effectsfor the motor. This speeds up the start of overload detection operations when a standard motor is
used inerder to prevent overheating.
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B Setting of electronic thermal protection characteristics selection [J 1 /7

Setting value | Overload protection Overload stall
o O X
{ ©] O
c X x
3 X o)

O :valid, x : invalid

B Setting of motor electronic thermal protection level 1] £ Huz]
If the capacity of the motor is smaller than the capacity of the inverter,‘oxthe rated current of the motor
is smaller than the rated current of the inverter, adjust the electroni¢’thermal"protection level 1 £ H - so
that it fits the motor's rated current.

Output current reduction factor

[%)/[A]
[EAIx1.0
[EA-Ix0.55
0 :
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.)
W8 (When standard monitor display selection = 7 {[I is set to £ [Op-

eration frequency])

Ong

The first basic parameter “~ ! H” (history function) is displayed.

pu]

Press either the A key or the V' key to change the parameter to

EH-.

Press the ENTER key to display the parameter setting. (Standard

default setting: 100%)

Press the A key to change the parameterto 52 %

Yo (=motor rated current/inverter output rated current x
100=2.0//4.8x100).

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

the parameter are displayed alternately.

nd
o
=

G’ AQ.

)
"y
i
[
3
]

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 3 [ ).
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[Using a VF motor (motor for use with inverter)]
B Setting of electronic thermal protection characteristics selection [f 1 [
Setting value | Overload protection Overload stall s

H O X
—— 2
X X \
X ©) @
O :valid, x : invalid

VF motors (motors designed for use with inverters) can be used @cy ranges lower than those
eque
1

DOy Wy

~d

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

B Setting of motor electronic thermal protectio

If the capacity of the motor is smaller than the capacity (of erter, or the rated current of the motor

is smaller than the rated current of the inverter, a he ronic thermal protection level 1 £ H - so

that it fits the motor's rated current.

* _If the indications are in percentages (%), equals the inverter's rated output current (A). 5
Output current reduction factor Al

£ Hr]x1.0
£ H - [x0.6

0

6Hz
tti otor overload starting level

Output frequency (Hz)

L 4

Q
o
&

L 4
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2) 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 preven-

tion level (F 57 {) or increase the acceleration time (7 ) or deceleration time (4 £ ).

Inverter overload
Time [sec]

¢

(100% = inverter rated output curreng

60

Output current [%)]

110% 150%
Inverter overload protéction,characteristics

*

To protect the inverter, overload trip.activaies in a short period of time when output cur-
rent reaches 150% or higher.

5.14 Preset-speed operation(speeds in 15 steps)

|5~ {|-|5r~ 1] Preset-speed operation frequencies 1-7

F & 5 4 |: Preset-speedhgperation frequencies 8-15

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

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, "Firetspgedicontrol.

[Setting method]
1) Run/stop
Thelstarting and stopping control is done from the terminal board.
Title Function Adjustment range Setting value

0: Terminal board
1: Operation panel

Iy
L

o Command mode selection 0

E-

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 F 77 . O See 3)or5.4
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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

(- BT i’_rgset-speed operation frequencies Li- UL (H2) 0.0

Setting from speed 8 to speed 15
Title Function Adjustment range Setting value

Fo9y g_rfget-speed operation frequencies LL- UL 6) 00

| e R R g
[l {

I
g

Examples of preset-speed contact input signals: Slide switch SW1 setto,sink logic
O: ON -: OFF (Speed commands other than preset-speed commafdsiare valid when all are OFF)

. Preset-speed
Terminal
1 2 3 4 5 6 7 8 9 |10 | 11 [12 |13 ]| 14 | 15
S1-CC O - O - - Q - ®) - ®) - ®) - ®)
S2-CC - o | O - 4 Oonl O - - O | O - - O | O
S3-CC - - - O |l@ e O - - - - O] O] O] O
RES-CC| - [ - | -] -] =l -]1-]1]oJ]o]J]Oo]J]O]|]O|]O]O]O
v Terminal functions are as follows.
Terminal S1............. Input terminal function selection 4 (S1)
F | {526 (Preset-speed command 1: SS1)
Terminal S2............. Input teeminalifunction selection 5 (S2)
F PG = T(Preset-speed command 2: SS2)
Terminal S3............. Input termifial function selection 6 (S3)
F7! N5=E (Preset-speed command 3: SS3)
Terminal RST4x...... Input terminal function selection 3 (RES)
1 {3=15 (Preset-speed command 5: SS4)

v SS4 is not allocatedito standard default setting. Use the input terminal function selection to allocate SS4
an idle tegminal, Iafthe above example the RES terminal is used for SS4.
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[Example of a connection diagram] (SW1 set to sink logic)

L 4
F (Forward run) - Forward
R (Reverse run) -_—1 Reverse
cC } Common
S -_—¢ Preset-spee
S2 -_—¢ Prese e S2)
S3 -_—¢ Preset-speed 3 (SS3)
RES : @ speed 4 (SS4)
3)  Using other speed commands with preset-speed co&
Comman?_ ?-,7%:12, selection 0: Terminal board 1: Operation panel
1: VIA 1: VIA
) 0: Built-in 2:VIB 0: Built-in | 2: VIB .
Frequency setting . . ) h : 3: Operation | 4:Commu
h oy potentio | 5: UP/DOWN ati potentio | 5: UP/DOWN -
mode selection F 75 o meter or 4 meter or panel nication
6: VIA + VIB 6: VIA + VIB
Potenti- . Communic
Entered Preset-speed comma ometer Terminal com- ;gﬁglractlo%]- ation
command mand valid mand valid command
Preset-speed y ] valid valid
command Potenti- Communi
Not ometer Terminal co cation (The inverter doesn't accept Preset-speed command.)
entered [ command mand valid command
valid valid | |
Note) The preset-speedycom d is always given priority when other speed commands are input at the

Below is an exa

Q>®

same time.
W@xp speed operation with standard default setting.
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[Hz]

Output frequency A

Fcc  ——

S1-CC —l

82-CC

S3-CC
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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 {0 ]: Low-speed signal output frequency

e Function
When the output frequency exceeds the setting of %, i/ 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 operatipnsighal when ~ ([ is set to 0.01, because an ON signal§
is put out if the output frequency exceeds 0;0Hz, E
% Relay output (250Vac-1A (cos¢=1), 30Mdc-0.5A, 250Vac-0.5A (cos$p=0.4)
at RY-RC, FLA-FLC-FLB terminals’(Defaulbsetting: RY-RC).
% If the inverter is so set, the signalwill’be put out through the open collector OUT and NO output

terminals (24 Vdc-Max. 50’ mA).

Parameter setting]

Title Eonetion Adjustment range Default setting
F {0 | Low-speed signalfoutput frequency 0.0~ FH (Hz) 0.0

Output frequency [Hz]

Set frequency

Low-speed signal output

Time [s]
RY-RC terminals (Default setting) ]

P24-OUT terminals
FLA-FLC-FLB terminals

Low-speed signal output:
Inverted

ON
OFF

ON
OFF
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An example of the connection of the open collector OUT terminal

the signal.

e OQOutput terminal setting
Output of the low-speed signal (ON signal) between the RY an
setting of the output terminal selection parameter. This setti

Parameter setting]

E6581

An example of the connection of the relay output t@

+24V

rminals is the factory default :
e changed to invert the polarity of :

Title

Function

Fi3l

Output terminal selection 1A (RY-

djustment range

Default setting

55
ee Section 11, K-18)

4 (ON signal)
or
5 (OFF signal)
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6.1.2
[F {5 7] Speed reach detection band
72, an ON or

Output of designated frequency reach signal

e Function
When the output frequency becomes equal to the setting by designated frequiency =~

5 OFF signal is generated.
B Parameter setting of designated frequency and detection hand
Title Function Adjustment range Default setting |
F {2 | Speed reach detection band 0.0 ~ F H(Hz) 2.5
B Parameter setting of output terminal selection

Title Function Adjustment range Default setting

=] SOeL:L%LtJitotr?rznxnal 0-255 6'RCH (designated frequency - ON signal), or

[ = | . ) . _ .

(OUT-NO) (See Section 11,"Kx18) 7: RCHN (designated frequency - OFF signal)

! 3 I parameter to specify RY-RE,terminal output, or the 5 { 7 = parameter to specify

Note: Selectthe £ {31
FLA-FLC-FLB terminal output.

Output frequeney [Hz]

F t'uC

| Designated frequéncy |+
| Designated. frequency |

[ Designated frequency |, [F i 2]

Set frequency speed reach signal 0
P24-OUT (Default setting) :
RY-RC
FLA/LC/DLB
ON
_— L OFF
E— i ON
:l —’7 OFF

Set frquency spped reach signal:
Inverted
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6.1.3 Output of set frequency speed reach signal

[F I 1] Speed reach setting frequency
[F {2 ]: Speed reach detection band

e Function
When the output frequency becomes equal to the frequency setby F (I (%~

signal is generated.

B Parameter setting of frequency and detection band

Title Function Adjustment range Default setting
F {0 ! | Speed reach setting frequency 0.0~ FH (Hz) 0.0
F {02 | Speed reach detection band 0.0 “A (H2) 25

Parameter setting of output terminal selection
Title Function Adjustmentirange

Default setting
8: RCHF (designated frequency - ON
signal), or 9: RCHFN (designated
frequency - OFF signal)

0-255

Output terminal
(See Sectiondil, K-18)

selection 2A (OUT-NO)
parameter to specify RY-BC terminal output, or set the F ! 7 & parameter function

{
1

ar

Note: Select the F {3 [
No. to 8 or 9 to specify FLA-FLC-ELB terminaloutput.

If the detection band value + the set frequency isiless than the designated frequency

Output frequency [Hz]

[]

]

F e P
[N R (Y~

Set frgueney speed reach signal 0 )
RY:R@ termihals )Tlme [s]
[P24-OUT terminals ]
FLA-FLC-FLB terminals N
| | OFF
[Set frequency speed reach signal: ] ON
Inverted i
L] L] OFF
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6.2 Input signal selection

6.2.1  Priority selection (both F-CC, R-CC are ON)
[F {05 | Priority selection (both F-CC, R-CC are ON)

e Function
This parameter allows you to select the direction in which the motor runs when a forward run (F)

command and a reverse run (R) command are entered simultaneously.

1) Reverse
2) Slowdown stop

B Parameter setting
Title Function Adjustment range Default setting |
= Priority selection (both F-CC, R-CC 0: Reverse 1
" 'Y< |are ON) 1: Slewdown stop

{ (Stop)]: If an F command and an,R command are entered simultaneously,
the motor will slowsdewnio a stop.

';."
=
(K]

Output frequency [Hz] A

Set frequency |4......

Forward run

Time[s]

Reverse run

Run forward,signal 8’:,:
Run packward signal 8?,:
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[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
e
0 Time [s]
Setfrequency ... ..iiesidinnennns
Run forward signal : ON
H OFF
Run backward signal ON
OFF
6.2.2 Changing the functions.of"WWIA and VIB terminals
[F_ {5 VIA/VIB terminal funetion seélection
e Function :
This parameter allows you to ghgese between signal input and contact signal input for the VIA and VIB
terminals. :

B Parameter setting

Title Fungtion Adjustment range Default setting

0: VIA - analog input VIB - anolog input
1: VIA - anolog input VIB - contact input (Sink)

Analég/contact input 2: VIA - analog input VIB - contact input (Source)

F {05 | function selection 3: VIA - contact input (Sink) VIB - contact input 0

(MIANIBterminal) (Sink)

4: VIA - contact input (Source) VIB - contact input
(Source)

*  Mhen using the VIA and VIB terminals as contact input terminals in sink logic connection, be sure to
insgrt 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.
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6.3 Terminal function selection

6.3.1 Keeping an input terminal function always active’ (ON)
[F ¢ {I']: Always-active function selection

e Function
' This parameter specifies an input terminal function that is always to beéykept-active (ON). (Only one
function selectable)

B Parameter setting
Title Function Adjustment range Default setting |

C oo
[ |

Always-active function selection 0-64 (Seesection 11, K-15) 1 (Standby)

[

6.3.2 Modifying input terminal fanctions

[F { {{] Input terminal selection 1 (F)

[F { {Z]: Input terminal selection'2(R)

[F 3] Input terminal selection 3 (RES)
[F { {4]: Input terminal selection 4 (S1)
[F {5 Input terminal'sglegtion 5 (S2)
[F L {E]: Input terminal §election 6 (S3)

(
(

[F { 7] Input t€rminal selection 7 (VIB)
[F { {F]: Inputierminal 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 65 types (0-64). This gives system
design flexibility. (Note, however, for ~ { { { &, a function can be selected frefpamong 13
functions (5 - 17).)

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

The functions of the VIB and VIA terminals can be selected between analeg,input’and contact input by
changing parameter settings F {7 5. :
To use the VIA and VIB terminals as contact input terminals, you negehto set'~ [/ 5 to the number (1 :
to 4) that suits your needs, since analog input (voltage signal inpdt).is assigned to the terminals by :

default.

Tand F !

B Setting of contact input terminal function

Terminal Title Function Adjustment range Default setting
symbol
- F {1 | Always-active function selegtion 1(ST)
F F ¢! | Input terminal selection 14(F) 2 (F)
F {12 | Input terminal selectioft 2(R) 0-64 3 (R)
RES F {13 | Input terminal selection(3 (RES) (See section 11, K- | 10 (RES)
S1 F ! {4 | Input terminal selegtion 4 (S1) 15-17) 6 (SS1)
S2 F {5 | Input terminal sélection 5 (S2) 7 (SS2)
S3 F ! {5 | Input terminal Selection 6 (S3) 8 (SS3)
Only when F /15 is set to 1-4, the following terminals are i i
valid.
VIB F {7 | Input terminal selection 7 (VIB) 9 (SS4)
- - - 5-17 (Note 2)
VIA F {15 | Inputterminal selection 8 (VIA 5 (AD2)

Note 1: The function that has been selected using ~ !
always activated.

Note 2: When usip@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:
4.7k@=1/2W)
Be suré to turn the VIA slide switch to the V position.

[N xl

o

(always-active function selection parameter) is
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D
B Connection method O
1) A-contact input

-m A-contact switch Sink setting ’

INPULEErMINGl (e o] ettt

/ * This function is activated when the input

¢ terminal and CC (common) sh
i circuited. Use this function to specif
i forward/reverse run or a preset-
H operation.
CcC

2) Connection with transistor output

| Programmablecontroller| .
Input : ntrolled by connecting the
terminal (Common) terminals to the :
contacts  switch) of the :
2 controller. Use this function to

ard/reverse run or a preset-speed

on. Use a transistor that operates at

cC

* Interface between programmable con(&nverter ﬂ

Note 1: When using a programmabwer with open collector outputs for control, connect it to the

PCL terminal, as sh e below, to prevent the inverter from malfunctioning be-
cause of a curren

Also, be SLI\
Programmable controller

--------- ,SOURCE

i

+24V F-S3
Power |

suppl
y-|- CcC
O C

F-9
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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

[F {30]: Output terminal selection 1A (RY-RC)
[F {3 {]: Output terminal selection 2A (OUT-NO)
[F {3 ]: Output terminal selection 3 (FLA, FLB, FLC)

[F {3 7]: Output terminal selection 1B (RY-RC)
[F {3E]: Output terminal selection 2B (OUT-NQ)
[F {35 Output terminal logic selection (RY-RCyOUT-NO)

"« Function
Use the above parameters to send various signals fromfthe inverter to external equipment.
By setting parameters for the RY-RC, OUT-NO an@,FL (FLA, FLB and FLC) terminals on the terminal
board, you can use 58 functions and functiong obtained by combining them.
To assign only one function to outpyt terminals,@ssign the function to £ { 3 {7 and
leaving & {3 7to F {35 as théy.areset by default.

s {3 ! while

B Examples of application

. FLA
. FLB

07
Function of Ftla, 8,¢: 1 LN
€an be set using parameter F { 7~
FLC

Functionof RY-RC: . X7

ouT

C
Function of OUT-NO:
Can be set using parameter £ {3 {, {35, {35
T NO

F-10
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(1) Assigning one function to an output terminal

Terminal Title Function Adjustment range Default setting
symbol
o Output terminal selection 1A 4 (Low-speed de-
RY-RC | F {30 P (Lowspe
tection signal)
- - Output terminal selection 2A 0-255 6 (Designated fre-
OUT-NO | £ 3¢ P , (Desig
(See sectign 117) quency reach)
FL Output terminal selection 3
Fi3c P 10(Failure FL)
(A, B, CO
¥ When assigning one function to each output terminal, set parameters B! 77 to 5 { 72 only
Do not change but leave parameters £ {3 7 to F {35 as they were set by default.
(Standard default setting: = {3 7=255, F {3 5=255, F { 5=0)

(2) Assigning two functions to a group of terminals
A signal is sent out when the two functions assigned,aresactivated simultaneously.

Terminal Function
Title Adjustment range Default setting
symbol
Output terminal selection 1A 4 (Low-speed de-
RY-RC | F {30 P (Low-spe
tection signal)
- Output terminal selection 2A 0-255 6 (Designated fre-
OUT-NO | F {31 P . (besig
(See section 11.) guency reach)
RY-RC Fi37 Output terminal selection 1B
— 7 X 255 (Always ON)
OUT-NO F 135 | Quiputterminal selection 2B

J¢  Two different functionsi€an b&assigned to terminals RY-RC and terminals OUT-NO.
Y% If parameter F ! I SNis seto’ | (default), a signal will be sent out when the two functions assigned are acti-

vated simultaneously.
Terminals RY-RC: Send out a signal when the functions assigned with = ! 3 I and

[

{3 7 are activated

simultaneouslV.
Terminals QUT-NO: Send out a signal when the functions assigned with = {3 { and F {3 £ are activated

simultaneously.

¢ A Timing chart

N
EY S
(F187) OFF
_ ON
Fi3i
(F138) OFF
RY-RC output ON

(OUT-NO) OFF




TOSHIBA E6581158

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

(8) Assigning two functions to a group of terminals
A signal is sent out when either of the two functions assigned is activated.

Terminal Title Function Adjustment range Default setting
symbol
RY - RC £i3n Output terminal selection 1A 4 (LO\'N-Sp('-Z‘ed de-
tection signal)
OUT - NO Fi3 Output terminal selection 2A oo 2?5 6 (Designated fre-
(See se€tion 11%) quency reach)
RY - RC F i3 Output terminal selection 1B 255 (Always ON)
OUT - NO F {38 Output terminal selection 2B 255 (Always ON)
0:FOiFhandF 137
B/ Iand F 135
1 90 or F 137
[y g Rl ]
Cl)qJT R,\?(/) Fi3g Output terminal logic selection N ,,i :'-J"'E: 2:3 :,__ :,:_1:'-3’, 0
Fi3ilorF 38
3:F {30 or F i3
Fi3lo Fi3R
Y%  Two different functions can be assigrned,toderminals RY-RC and terminals OUT-NO.
J  If parameter F {35 is setto 7, a signal will be sent out when either of the two functions assigned is acti-
vated.
Terminals RY-RC: Send out a signalgvhén either of the functions set with {3/ and F {3 7 is activated.
Terminals OUT-NO: Send outansignalavhen either of the functions set with F {3 { and - {3 & is acti-
vated.

J¢  Timing chart

£ N
(F137) OFF
ON

Fi3d
(F138) OFR
RY-RC output ““@N

(OUT-NO) OFF

¢ Only“eneffunction can be assigned to terminals FLA-FLB-FLC at a time.

(4) Assigning two functions to a group of terminals
The logical product (AND) or logical sum (OR) of the two functions assigned is put out as a signal.

F-12
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B Setting of output terminal function

1:;2&?' Title Function Adjustment range Default setting
. . . 4 (Lew-speed
_ [ e Y |
RY-RC T = Output terminal selection 1A detection signal)
- . . 6 (Designated
~ g e Y]
OUT-NO Fld Output terminal selection 2A - fequency reach)
oo i i - i
FL(ABC)| F 3¢ Output terminal selection 3 (See Sectionstil) 1(2)5(5':?2;”9 FL)
: Co37 ; ; ways
RY-RC Fild Output terminal selection 1B active)
OUT-NO F {38 | Output terminal selection 2B 255 (Always
active)
0: F &3 andF (37
Hi3%and F {358
B = N Y ] Y e |
L O m oI
g _ o N oo
gJTR,\?(/) F {359 | Output terminal logic selection | I,E :,‘i;,,_-:, 223 c :,;QL-:, 0
Foidtor FI3E
8:F {30 or F I3
== Coam
~ o0« OF " oI

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 F { 3¢&.
The logical product (AND) or logical sum (ORaef theytwo functions assigned is put out as a signal, depending
on the setting of parameter F {3 5.

If 7

Y

w<

{35 =11, the logical sum (AND) of f (Sh@and F {3 7
The logical produetOR)of F {3 {and F !
{35 = {, the logical produei(OR)of F ¢ 7 and F
The logical sumgANB)of F {3 {and F !
F 139 =2, the logical sum (AND),of 7 {3 and F !
The logicabproduct/(OR) of F { {and F !
{35 = 3, the Jogical product (OR) of £ { 5[ and F

The logical product (OR) of 5 {3 {and F !

{3710 F3

To assign only,@ne furgtion to output terminals, assign the function to ~ {
C%4s they are set by default.

will be output to RY-RC.
7 & will be output to OUT-NO.
7 will be output to RY-RC.
will be output to OUT-NO.
ill be output to RY-RC.

will be output to OUT-NO.
will be output to RY-RC.
3 & will be output to OUT-NO.

3o

< [au] E

5 ! while leaving
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6.3.4 Comparing the frequency command values

[F_{E 7] Frequency command agreement detection range
[F 7L d | Frequency setting mode selection 1
- Frequency setting mode selection 2

e Function

If the frequency command value specified using = /7 o (or 7 2 {1 7) almostagrees with the
frequency command value from the VA terminal with an accuracy of + thgsetting of = /5 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
5T Frequency command agreement detection 0.0 V¢ H'(Hz) o5
range
Fiod | Frequency setting mode selection 1 06 . 0
e — ) - (See Section 11, K-1,
F 207 | Frequency setting mode selection 2 5) 1

Note: To put out signals to RY-RC, OUT or FLA-EB-FLCyset £ {37, F {3 !, or F {32 respectively to

’ iy
52 or 53.
Frequency command valué
A VIA
+ | FIET
FhROd| or [F2OT
FIiET
Frequency command matching signal
Between RY and RC terminals A 7
[Between P24 and OUT terminals} ON
FLA-FLC-FLB OFF
Frequency command ON
matching signal: Inverted OFF

Note: This functionjecan be used, for example, to send out a signal indicating whether the amount of process-
ing andthe amount of feedback agree with each other when the PID function is in use.
Feran'‘explanation of the PID function, see 6.16.

F-14
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6.4 Basic parameters 2

6.4.1 Switching motor characteristics via terminal input

[F {70 |: Base frequency 2

[F {7 ] Base frequency voltage 2

[F {7 2] Torque boost 2

[F_{ 73] Motor electronic-thermal protection level.2

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

Note: The F &£ (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
o i 50.0 (WP type)
ol Base frequency 2 25.0-500.0 (Hz) 60.0 (WN, AN type)
F {71 | Base frequencyfvoltage 2 50-660 (V) 200 ((240000\</C(lla:assss?)/ 400
F 172 | Torque bogst2 0.0-30.0 (%) (S’Z‘;ng’éﬂgﬁ;“?f_%
F {73 | Motorelectronicsthermal protection level 2 | 10-100 (%) 100
JE— \ 10-199 (%)

F (g% | Stallprevention level 2 200 : Disabled 150

F-15
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B Setting of switching terminals

6.5

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. (Refer to K-15.)

Input terminal function number

5 39 40 58 61 Parameters used and applicable parameters

AD2 VF2 MOT2 AD3 0OCS2

OFF OFF OFF OFF OFF Default setting:
PE ol wl o wh, B-VRED JEL
CCT Do
oD, o

ON OFF OFF OFF OFF |RLL - FSOENET—F50 0 . FROZ —
CC
N g |

- OFF OFF ON OFF |ALL —F5 M, JEL—-F5 11 . F507
S rEC 13

L Y~

OFF OFF OFF OFF ON |FEE !> F B

OFF ON OFF OFF OFF |FPE 3% wl —F 170 . ulu—
Pl ! 0. _
ub—’F :-I'I_:,I’:HI-_)I’: H l'_'l’

- - ON OFF - P __’l'_-l' il _’_F i-l'l_-l' wiw—
N wub = F {12 EHr —
FI73 . FEO!—F IS5 AL~
500 . JEL—-F500 . FROZ —
F5o3

Frequency priority selection

6.5.1

Using a frequencyw.command according to the particular

situation

[F 1 0 d |: Frequency'settifig mode selection 1

[F &I I |: FreqUiéncyagriority selection

[F 20 7] Spéed setting mode selection 2

e Fanction

Theseyparameters are used to switch between two types of frequency command signals.

e Setting by parameters
e Switching by frequency
¢/ Switching via terminal board input

F-16
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B Parameter setting
Title Function Adjustment range Default'setting

0: Built-in potentiometer

1:VIA/II

2:VIB

3: Operation panel

4: Serial communicatioh

5: UP/DOWN from external
contact

6: VIA + VIB (Override)

0: F 1 I 4 (Switchable to FAF' & 7
by the input terminal)

Frequency priority selection 1: 5004 (F 37 foroutput fre- 0
quenciesequal tamor lower than
1.0 Hz)

0: Built-in potentiometer

1: VIA

2:VIB

8: Qperation panel

4:Serial communication

5: UR/DOWN from external
contact

64VIA + VIB (Override)

Frequency setting mode selection 1

0N

-
u
[t

=
iy
Dt

]

[

2

u(
~d

Speed setting mode selection 2

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

| Frequency priority selection parameter Z 20 = [ |

Switching between the command specified withd* /7 [ =/ and F =1 7 can be made by entering a command
from a terminal board.

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

If an OFF command is entered t@ thesinput terminal board: The command specified with = /77 = will be
selected.

If an ON command is entered to) the input terminal board: The command specified with 5 27 7 will be
selected.

2) Automatic switChing by frequency command
| Frequency prieritylselection parameter = 2/ I 1 = | |

The switching between the command specified with F /7 [{ 4 and ~ & i 7 is done automatically according to
the frequéney command entered.

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

Jf the frequency set with F /77 o is 1Hz or less: The command specified with 5 & 7 will be selected.

F-17
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6.5.2 Setting frequency command characteristics

[F 20 ] VIA input point 1 setting

[F 202 ] VIA input point 1 frequency
[F 23] VIA input point 2 setting

[F 275 ] VIA input point 2 frequency
[F 2 {I]: VIBinput point 1 setting

[F 2 { 1] VIBinput point 1 frequency
[F 2 {2 VIB input point 2 setting

[F 2 {3 ] VIBinput point 2 frequency
[F 5 ! {]: Point 1 setting

[F & (2] Point 1 frequency

[F 5 {3 Point 2 setting

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

frequency.

F-18
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B Parameter setting

Title Function Adjustment range Default setting
FZ2L0 ! | VIAinput point 1 setting 0-100 (%) 0
F 202 | VIAinput point 1 frequency 0.0-500.0 (Hz) 0.0
FZ203 | VIAinput point 2 setting 0-100 (%) 100
F204 | VIAinput point 2 frequency 0.0-500.0 (Hz) 28'8 EVWVE t{\";\?)type)
£2 {7 | VIBinput point 1 setting 0-100 (%) 0
F2 ¢ { | VIIBinput point 1 frequency 0.0-500.0 (Hz) 0.0
F2 {2 | VIBinput point 2 setting 0-100 (%) 100
T . . ) 50.0 (WP type)
F 2 {4 | VIBinput point 2 frequency 0.0-500.0 (Hz) 60.0 (WN, AN type)
FE ! ! | Point 1 setting 0-100 (%) 0
FE& {2 | Point 1 frequency 0.0-50070,(Hz) 0.0
FR {3 | Point2 setting 0-100 (%) 100
F & !4 | Point 2 frequency 020-500.0"(Hz) 60.0

Note 1: Don't set the same value between point 14@fRthpointi2. If set the same falue, the £ - - { is displayed.

1) 0-10Vdc voltage input adjustment (VIANVIB)

VIA, VIB terminals

F2O04/Fe 13 _
60 (Hz)

F202/F2 il
0/( Hz)

+ The output frequency with

- Gradient and bias can be set

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

easily.

F2O0i/Fe 10

FeO3i/Fe i
100 (%)
voltage signal

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

+ The output frequency with respect to

- Gradient and bias can be set easily.
- Set F 21 ! to [ tocreate acurrent

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

input from 0 to 20mA.

VIA terminal Feoy _
60 ( Hz)
Feoe
0(Hz)
Feo!
20 (%)
4

F283
100 (%)
20mA current signal
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6.5.3 Setting of frequency with the input from an external
contact

[F 25 4 ]: External contact input - UP response time

[F 25 5 |: External contact input - Up frequency steps

[F 25 & ]: External contact input - DOWN response time
[F 25 7] External contact input - DOWN frequency steps

[F 25 5] Initial up/down frequency
[F 25 5 ]: Change of the initial up/down frequency,

e Function
These parameters are used to set an output frequency®hy,means of a signal from an external device.

Title Function Adjustment range Default setting
7Y E:::rnal contact input - UP response 0:0 - 10.0 (S) 0.1
F255 sﬁg;nal contact input - Up frequency 0.0 - FH (Hz) 0.1
EIEE SE;(ée]r::Iti(r:T?:tact input - DOWN/re- 0.0-10.0 (S) 0.1
- = = | External contact input - DOW Nre- i
mC | Guency steps 0.0 - FH (Hz) 0.1
FZ2EE | Initial up/down frequency LL - UL (Hz) 0.0

w 0: Not changed
572 C:::ge of the initial up/down fre- 1: Setting of £ 25 & changed 1
q y when power is turned off

* These functions take effect when parameter = 7 o (frequency setting mode selection 1) is set to 5 or pa-
rameter ~ & [ 7 (frequengy, setting mode selection 2) is set to 5 is enabled.

B Adjustment with continuous signals (Parameter-setting example 1)
Set parametersias follows to adjust the output frequency up or down in proportion to the frequency
adjustment’signal input time:
Panel fredquiency incremental gradlent FZh -7/,-' E’E Y settlng time
Set parameters as follows to adjust the output frequency up or down almost in synchronization with the
adjustment by the panel frequency command:

COCU_EFEIEE -1
L g B B I el w A
(RCC (or FEOD)VFHY<(F2E5/F 254 setting time)
(FEL (or FEO DFH)Y<(F2E T/F2EE setting time)

F-20
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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 Iimit frequency - - - - - - R R _-_-._ _.-._-._; ......... - - - - - - - - -
Gradient FZ2ES/FZEH Gradent £ 26 1/F by \

Designated frequency (Hz)

Lower limit frequency

Frequency OHz
The dotted lines represent effective output frequencies.

Set parameters as follows to adjust the frequency.in steps of one pulse:

< Pulse On time
L F 2 = Frequency obtainediwith each pulse
nverter does not respong, to any pulses with an ON time shorter than that set with =

B Adjustment with pulse signals (Parameter-setting example 2)

-
= Ty Ny

[ A e g

» r LUE
-
{

1l

chYor

[
(]

(K]

*

hei
' & 5. 12ms or morefof clearing signal is allowed.

L

™
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<<Sample sequence diagram 2: Adjustment with pulse signals>>

RUN command (such as F) —I

Increasing (UP) signal

Decrementing (DOWN) signal

Set frequency clearing signal

Upper limit frequency

Command frequency (Hz)
(The dotted lines represent | : ; .
effective output frequencies.) | ! - . _'I

" P . " L 9 ‘- "
s KT N N / _ RN I
OHZ E ..~ E ‘\E E e '1_- ':-) 5 b E “‘ :. ‘_“
—_— i e s, . e S S

I

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.
¢ 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 atia, specified frequency other than 0.0 Hz (default initial frequency)
after turning on the inverter, specify/the desired frequency using F = 5 & (initial up/down frequency).

B About the change,ofithe/initial up/down frequency
To make the inverter automatically save the frequency immediately before it is turned off and start
operation at thatdrequiency next time power is turned on, set F &' & 5 (change of initial up/down
frequency) to dg(whighychanges the setting of F & 5 5 when power is turned off).

Keep in mind that the setting of ~ =/ 5 & is changed each time power is turned off.

B Frequengy adjustment range

The'frequency can be set from 0.0Hz to F H (Maximum frequency). The lower-limit frequency will be
selas soen as the set frequency clearing function (function number 43, 44) is entered from the input
terminal’
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B Minimum unit of frequency adjustment
If F 752 (Frequency free unit magnification) is set to 1.00, the output frequency can be adjusted in

steps of 0.11Hz.

6.6 Operation frequency

6.6.1  Starting frequency
[F 2~ [ |: Starting frequency setting

e Function
The frequency set with = = 4 [{ is put out as soon as opefation i§)started.
Use the F & 4[] parameter when a delay in response of starting torque according to the
acceleration/deceleration time is probably affectingioperation. Setting the starting frequency to a
value from 0.5 to 3Hz is recommended. The @ecurrence of an overcurrent can be suppressed by
setting this frequency below the rated slippage‘ef.the"motor.

Parameter setting]
Title Function Adjustment range Default setting |

F 240 | Starting frequency setting 0.5-10.0 (Hz) 0.5

r

Output frequghcy [Hz]

Starting frequency SEtINGED TG [---vvve-fvreeererrrvrmrrermnneNeeermmniinifiiiin e N

) Time [s]
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6.6.2 Run/stop control with frequency setting signals

[F 24 ] Operation starting frequency
[F 25 ' |: Operation starting frequency hysteresis

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

Parameter setting]
Title Function Adjustment range Default setting |
F 24 ! | Operation starting frequency 0.0-F H (Hz) 0.0
F 242 | Operation starting frequency hysteresis | 0.0-F + (Hz2) 0.0

Output frequency [Hz]

The inverter begins accelerating after
the frequency setting signal has reached
point B.

Deceleration begins when the frequency
Setting signal decreases below point A.

FH

[FZ70- (253
(270 (202

A B 100% Frequency command value

6.7 DC braking

6.7.1 DC braking

[F 25 I |: DC braking Starting frequency
[F 25 {]: DC braking cusrent
[F 25 2] DC bfaking time

e Function
Aglarge 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]
Tite Function Adjustment range Default setting |
F.2 55 | DC braking starting frequency 0.0-F H (Hz) 0.0
F 25 { | DC braking current 0.0-100 (%) 50
F 252 | DC braking time 0.0- 20.0 (sec) 1.0
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Output frequency [HZ]

Set frequency

DC braking

DC braking starting frequency

0 p
Output current [A] A

Operation signal (F-co)_|—g—‘— ON
] L OFF

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

6.7.2 Motor shaft fixing control

e Function
This function is used to preventithe motor from running unexpectedly because its shaft is not restrained

Parameter setting]

Title Function Adjustment range Default setting

-

[Xn]

4 | Motorshaft fixing control 0: Disabled, 1: Enabled 0

iy

If the motor ghaft fixing control F = 5 is setto {, half the braking force set with F =5 { (DC braking rate)

will be appliedyto the motor to continue DC braking even after the completion of ordinary DC braking. To stop
motor shafifixing control, turn off the standby command (ST signal).
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Output frequency [Hz] LE'I‘D dis%:ayI .
A LFE5 ]/ “dhis isplayed.

Set frequency - “d b 07 is displayed.
DC injection braking start frequency[F 250 -
0
)Time [s]
Output current [A]
.............. A
0 >
FOS !
2
Operation signal (F-CC) ON
: l OFF
Operation standby signal (ST-CC) _] ON
’ \ —— OFF

Note1: About the same motor shaft fixing control canbe exércised by entering a DC braking command from external
contacts.

Note2: If a power failure occurs during‘motar shaft fixing control and the motor starts to coast, motor shaft
fixing control will be canceled:
Also, if the inverter trips during,moter shaft fixing control and is restored to working order by the retry
function, motor shaft fixing controhwill be canceled.
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6.8  Auto-stop in case of lower-limit frequency continugus
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 continuou§,operation

"« Function
If operation is carried out continuously at a frequency below the“lower-limit frequency (L. .. ) for the period
of time set with F & 5 &, the inverter will automatically slow down,theimotor to a stop. At that time,
“L 5k F”is displayed (alternately) on the operation panel.

This function will be canceled if a frequency command aboye thelower-limit frequency (L L ).

Parameter setting]

Title Function Adjustment range Default setting |
- - | Auto-stop in case of lower-limit frez 0.0: None 0.0
" 45 | quency continuous operation time 0.1-600.0 (sec.) ’

Output frequency [Hz]

L +0.2Hz
)
IR

~

>

Time [s]
e FZ25h FZRh
ON
Operationmysignal (F-CC) OFF

Notes This function is enabled even at the start of operation and during switching between forward and re-

verse run.
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6.9

Jog run mode

[F 25 L] Jog run frequency
[F 2 & !]: Jog run stopping pattern
[F 25 2 |: Panel jog run mode

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

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

g Y o | e

- idtoMH.

The motor can be operated in jog mode while the jog run settingyterminals are connected (RES-CC ON). (Setting
Fili3toH)

[Parameter setting]

Title Function Adjustment range Default setting
FZ2EL | Jog run frequency F 2 [1-20.0 (Hz) 5.0
J toDD 0: Slowdown stop
FoE ! :?ter:fJ: stopping 1: Coast stop 0
P 2: DC braking
[l g ; 0: Disabled
~coc | Panel jug run mode 1: Panel jog run mode enabled 0

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

Title Funetion Adjustment range Default setting
4
F {13 | Input terminal seleetion (RES) 0-64 (jog run setting
terminal)

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

Note 2: When theloperation panel only is used for operation in jog run mode, the jog run function does not need to
begassignedtorany input terminal.
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<Examples of jog run>
RES-CC (JOG) ON + F-CC ON: Fowardjogrun |

| RES-CC (JOG) ON + R-CC ON: Reverse jog run |

((Normal operation frequency signal input + F-CC ON: Forward run, Normal operatioft freguency signal input |
[R-CC ON: Reverse run))

Set frequency “feeeeeeririiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieieeiinns
Forward

Reverse

Forward
o I_\ I_\ Reverse ' )
R-CC !
Res-cc  _ |
(F 1 13=H)

Normal operation frequency
setting signal input

¢ The jog run setting terminal (RES-CC) is enabled when the pperation frequency is below the jog run
frequency.
This connection does not function at an(opgration frequency exceeding the jog run frequency.
¢ The motor can be operated in jogsnodewwhilgghe jog run setting terminals are connnected (RES-CC).
e Jog run has priority, even whenia new operation command is given during operation.
e Evenfor F 25 ! =11 or {, amemergency DC braking becomes enabled when setting m 5 5 = .
« No limits are imposed to the jog run,frequency by the upper-limit frequency (parameter /1 ).

B Panel jog mode (if F(c' & ' is setto {)
e When the inyerter is in'panel jog mode, pressing the key displays F ./ {1 [;, while pressing the
key digplays ~ o/ [ [ .
o WhenyF L is displayed, the inverter will be placed in forward jog run mode as long as the
key is heldydown.
e When ~ 4/ i is displayed, the inverter will be placed in reverse jog run mode as long as the

key.is‘held down.
o[ 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.
¢ [fYou press and hold down the key for 20 seconds or more, the key failure alarm “£ - { 77 will
be displayed.
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6.10 Jump frequency - jumping resonant frequencies

[F 2 70 ]: Jump frequency 1
[F 2 7 {]: Jumping width 1
[F 2 72 Jump frequency 2
[F & 7 3| Jumping width 2
[F 2 T4 Jump frequency 3
[F 2 75 |: Jumping width 3

e Function
Resonance due to the natural frequency of the mechanical‘system €an’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
(H2)

Jump frequency 3 (F & TH) |-

Jump frequency 2 (F 2 72) |-

Jump frequency 1 (F 2 710)

y Frequency setting signal >
[Parameter setting]
Title Funeiion Adjustment range Default setting |
F2 0 | Jump frequehcy 0.0-F H (H2) 0.0
Fol ! | Jumpingwidth ™ 0.0-30.0 (Hz) 0.0
FZ 72 | Jump freguengy 2 0.0-F H (Hz) 0.0
F2 73 | Jumiping width 2 0.0-30.0 (Hz) 0.0
F 2 7Y “WJump.frequency 3 0.0-F H (H2) 0.0
Fo 45 | Jumping width 3 0.0-30.0 (Hz) 0.0

Y% Do notiset the jump parameters, if multiple jump frequency setting width overlap.
Y During acceleration or deceleration, the jumping function is disabled for the operation frequency.
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6.11 Preset-speed operation frequencies

6.11.1 Preset-speed operation frequency 8 to 15

= =1 L

FZ B 1|-|F 254 | Preset-speed operation frequency 8 to 1§

~
-

See Section 5.14 for details.

6.11.2 Fire-speed control

[F 2 54 ]: Preset-speed operation frequency 15 (fire:8peéd)

e Function
Fire-speed control is used when operating the motor atithe,speeified frequency in case of an emergency.
If fire-speed control is assigned to the terminal board selectiomparameter and a fire-speed control signal
is given, the motor will be operated at the frequencyyspe€ified with ~ = 5 = (preset-speed operation

6.12 PWM carrier frequengy,

[F 300 ]: PWM carrier frequéency
[F 3 {2 ]: Random mode
[F 3 {5 |: Carrier frequency/cantrol mode selection

e Function

1) The F 3 I [l parameter allows the tone of the magnetic noise from the motor to be changed by
switchingithe PWM catrier frequency. This parameter is also effective in preventing the motor from
resonating*with., its 16ad machine or its fan cover.

2) In addition, the F =/ /7 i parameter reduces the electromagnetic noise generated by the inverter.
Reducethe carrier frequency to reduce electromagnetic noise. Note: Although the electromagnetic
noise Jevel is reduced, the magnetic noise of the motor is increased.

3y Thefrandom mode reduces motor electromagnetic noise by changing the pattern of the reduced carrier
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[Parameter setting]
Title Function Adjustment range Default setting |
F 300 | PWM carrier frequency 2.0-16.0 (kHz) (*) 12.0
0

Random mode

0: Disabled, 1: Enabled

-
[X]
o

Carrier frequency control mode
selection

0: Carrier frequency not reduced
automatically

1: Carrier frequency reduced
automatically

2: Carrier frequency not reduced
automatically
Support for 400V models

3: Carrier frequency reduced
automatically,
Supportifor 400V madels.

*

Load reduction will be required if the PWM carrier frequency is‘todified for each applicable motor model.

Refer to the following table.

Load reduction ratios required.

[200V 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 3.2A
2007PL/M 4.8A 4.4A 4.2A
2015PL/M 8.0A 7.9A 71A
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 5400A 49.0A 49.0A
2150PM 66.0A 60.0A 54.0A
400V Class]
Input
voltage 480V or less more than 480V
VFS1A- Carrier frequency Carrier frequenc
4kHz orless | 12 kHz orless | 16kHz orless | 4kHz orless | 12kHz orless | 16kHz or less

4004RL 15A 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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*  Default setting of PWM carrier frequency is 12kHz, but rated output current of rating label displayiat 4kHz.
If F5 {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 F 3 15 issetto [J or &, OCP 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 annoy-
ing magnetic noise.
If the carrier frequency (F 7 [ ) is set above 7.1 kHz, the random control functionWill not be performed, be-
cause the level of motor magnetic noise is low at high frequencies.

*  When the carrier frequency control mode selection (F 3 {5) is setto 2, or I,&he carrier frequency (F 3 0 L)
should be set preferably below 4 kHz. Otherwise the output voltage may dreps

6.13 Trip-less intensification

6.13.1 Auto-restart (Restart of coasting motor)
[F 3L 1] Auto-restart control selectiof

A Caution

0 o Stand clear of motors and mechanieal equipment

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

o Attach warnings about sudden restartafter a momentary power failure on inverters, motors and
equipment for prevention of'aceidenis in advance.

Mandatory

e Function
The F 3/} ! parameterdetects 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 motorismoothly (motor speed search function). This parameter also allows commercial power
operatiomsto beswitched to inverter operation without stopping the motor.

During operation, "~ £ ~ X" is displayed.
Title Function Adjustment range Default setting
0: Disabled
Auto-restart control 1: At auto-restart after momentary stop
Faly! selection 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.
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1) Auto-restart after momentary power failure (Auto-restart function) O

Input voltage

Motor speed /7 : ) \
F-CC N ; @

* Setting 5 /7 {to {, (F): This function operates after power has been restor llowing detection of an
undervoltage by the main circuits and control power.

> L 4

2) Restarting motor during coasting (Motor speed sea ction)

Motor speed

ON

F-CC OFF

ST-CC | OFF
* Setting 5 3 / to c'or I: This functi rat er the ST-CC terminal connection has been opened
f

first and then connected again.

Note: The terminal function ST ne
Fii5.

assigned to an input terminal, using the parameters = { { { to
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3) DC braking during restart
When F 31 ! is setto 4, a motor speed search is performed each time operation is started.
This function is useful especially when the motor is not operated by the inverter but it is running because of
external force.
' Warning!!
e At restart, it takes about 300 ms for the inverter to check to see the number ofirevolutions of the
motor.
For this reason, the start-up takes more time than usual.
¢ Use this function when operating a system with one motor conhected|toé one inverter.
This function may not operate properly in a system configuration with"multiple motors connected to
one inverter.
|Application to a crane or hoist
The crane or hoist may have its load moved"downward during the
above waiting time from input of the @peration starting command to
the restart of the motor. To apply.thetinverter to such machines,
therefore, set the auto-restart contro"mode selection parameter to
"F 30 !=0" (Disabled), Do notwuse'the retry function, either.
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6.13.2 Reqgenerative power ride-through control/Deceleratien
stop

[F 3 2 ]: Regenerative power ride-through control/Deceleration stop

e Function

1) Regenerative power ride-through control continues the operation of the métor by. utilizing motor
regenerative energy in the event of momentary power failure.

2) Slowdown stop in the event of momentary power failure: If a momentafyypowerfailure occurs dur-
ing operation, the inverter stops forcibly. (Deceleration time varies with control.) When operation is
stopped, the message “% + [ 7~ is displayed (alternately) on the operation/panel.

After the forced stop, the inverter remains static until you put offtheteperation command momen-

Parameter setting]

Title Function Adjustment range Default setting |
0: Disabled
1=Epabled 0
2)Slowdown stop

~ = | Regenerative power ride-through control /
't | Deceleration stop

~
[N

r

Note: Even when this parameter is set, the particular lJoad‘eonditions may cause the motor to coast. In this
case, use the auto-restart function F 31 { along,with this parameter function.

[When power is interrupted]

Input voltage

|
|
continued depends on the machine inertia and load |
conditions. Before using this function, therefore, :

Motor speed T ; perform verification tests. |
_____________________________ J

f >
_)I_ ( About 100ms

[If momentary power failtire, occurs]

Input voltage

Moter, speed
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6.13.3 Retry function

[F 3 3] Retry selection (Selecting the number of times)

A Caution

* Do not go near the motor in alarm-stop status when the retry function is selegcted:

The motor may suddenly restart, which could result in injury.

o Take measures for safety, e.g. attach a cover to the motor, to prevent accidénts/if the motor suddenly
restarts.

Mandatory

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

Parameter setting]
Title Function Adjustment range Default setting

Retry selection (number of
times)

-

1

gy
I
LN

0: Nohe, 1:10,fimes 0

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

Cause of tripping Retry pracess Canceling conditions
Momentary power | Up to 10 times in Succession The retry function will be canceled at
failure 1st retry:  Aboutfl sec after tripping once if tripping is caused by an unusual
Overcurrent 2nd retry:About2 sec after tripping event other than: momentary power
Overvoltage 3rd retry: About 3'sec after tripping failure, overcurrent, overvoltage or
Overload e 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:

e IR : Armoverclpent at start-up e £~ - £ : Main unit RAM fault
e JL L  Overcument on the load side at start-up e £ - ~ 3 : Main unit ROM fault
o £ FH I ss©utputiphase failure o £~ ™ : CPU fault trip
o M [\ : External thermal trip e £~ ~ 5 : Remote control error
o Ik “Overtorque trip e £~ 7 : Current detector fault
o L 2 External trip stop e £~ - & : Control circuit board format error
oWl : Small-current operation trip e FEF ! : EEPROM fault 1
® ./ F% :Undervoltage trip (main circuit) e FEFPZ : EEPROM fault 2
e 247 : Ground fault trip e F £ F 5 : EEPROM fault 3
ofE FH ! :Input phase failure e £k ! : Auto-tuning error
o £ F Y P :lInverter type error e £ - {5 :VIA input detection error
e £ - !5 :Main unit CPU communication error
o £ - 2l : Excessive torque boost
ef -2 ! :CPUfault2
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% 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 37to F {3 2.

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

* In the event of tripping caused by an overvoltage (& 7 { - [I F 3), the retry function willnot be activated
until the voltage in the DC section comes down to a normal level.

* In the event of tripping caused by overheating (I ~'), the retry function will net belactivated until the tem-
perature in the inverter comes down low enough for it to restart operation.

* Keep in mind that when F 5 [/ & is setto { (trip retained), the retry functiomwil’'not be performed, re-
gardless of the setting of F /7 5.

% During retrying, the blinking display will alternate between - £ ~ 5 andithe monitor display specified by
status monitor display mode selection parameter F 7 { /1.

% 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 frequeney,reaches the command frequency without

causing the inverter to re-trip.
m 6.13.4 Dynamic (regenerative).braking - For abrupt motor stop

[F 304 |: Dynamic braking séfégtion
[F 30 5 | Dynamic braking résistance
[F 305 |: Dynamic brakingyesistor capacity

e Function

The VFS11 does not €entainsa braking resistor. Connect an external braking resistor in the following

cases to enable dynamic braking function:

1) when deceleratingithe motor abruptly or if overvoltage tripping (OP) occurs during deceleration
stop

2) when a ¢entinugus regenerative status occurs during downward movement of a lift or the
windifng=eut ©peration of a tension control machine

3 when the load fluctuates and a continuous regenerative status results even during constant
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Parameter setting]

Title Function Adjustment range Default'setting
0: Dynamic braking disabled
F 304 | Dynamic braking selection 1: Dynamic braking enabled, over-load 0
protection enabled
F 308 | Dynamic braking resistance 1-1000 (Q) Accor(i:nlg to
mode
- 2o | Dynamic braking resistor ) (See Section
F3UT | capacity 0.01-30.00 (kW) 11, K.14)

1) Connecting an external braking resistor (optional)
Separate-optional resistor (with thermal fuse)

:  External braking resistor (optional)

H__H—)

MCCB PA PB
—x_———— R Ut @ b "\
Three-phase main circuits e S/L2 VIT2 (@
Power supply
e — TIL3 W/T3 @
Inverter -
[ Connecting thermal relays and
an external braking resistor
External braking resistor (optional)
TH-R E] PBR
—o
MCGCB. MC PA PB Motor
. R/L1 u/Te
Three-phase main circuits RIL2 VT2 ¢
Power supply
- Step-down RIL3 W/T3 ¢
transformer =
Inverter Forward run/stop

Reverse run/stop

Power supply’ TC

Note 1: A TC@.is connected, as shown in this figure, when an MCCB with a trip coil is used instead of an MC.
Asstep-down transformer is needed for every 400V-class inverter, but not for any 200V-class inverter.

Note 21 Asfa 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 ac-
tivated in case the protection function fails to work. Select and connect a thermal relay (THR) appro-
priate to the capacity (wattage) of the braking resistor.
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Parameter setting]

Title Function Default setting
F 30 | Dynamic braking selection 1
F 305 | Overvoltage limit operation 1
F 308 | Braking resistor operation rate Any value
F 355 | Dynamic braking resistor capacity Any value

¥ To connect a dynamic braking resistor, set the overvoltage limit operation parameter =37 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 stop-
ping of a machine with a significant load inertial moment, increasehe‘dynamic braking resistor capacity
according to the operation rate required.

¥ To connect an external dynamic braking resistor, select one with ayesultant resistance value greater

than the minimum allowable resistance value. Be sure toyset'thg appropriate operation rate in = 3 [/ 5

and F 3 {1 5 to ensure overload protection.
¢ When using a braking resistor with no thermal fuse€,"eennect,and use a thermal relay as a control circuit

for cutting power off.

n 2) Optional dynamic braking resistors

Optional dynamic braking resistors are listed belgw.JAll thése resistors are 3%ED in operation rate

Inverter type Braking resistor/Braking unit .
Model\number Rating
VFA11S-2002PL-2007PL
VFS11-2002PM-2007PM PBR-2007 1202000
VFS11S-2015PL-2022PL
VFS11-2015PM-2022PM PBR-2022 120W 750
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-30Q2x4P)
VFS11-4004PL=4022PL PBR-2007 120W-200€
VFS11-4037Pk PBR-4037 120W-160%
VFS11-4055PL PBR3-4055 240W-80Q (120W-160Qx2P)
VFS11-4075PL PBR3-4075 440W-60Q (220W-120Qx2P)
VFS#1<4310PL PBR3-4110 660W-40Q (220W-120Qx3P)
VFS1144150PL PBR3-4150 880W-30Q (220W-120Qx4P)
Notedt: Theydata'in Rating above refer to the resultant resistance capacities (watts) and resultant resistance

Vvalues{(Q).
Thefnumeric 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 Toshiba dealer.
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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.

Inverter rated [200V Class] [400V Class]
output capacity Resistance of Minimum allowable Resistance of Minimum allowable
(kw) standard option resistance standard©ptien resistance

0.2 200Q 55Q A -

0.4 200Q 55Q 200Q 114Q
0.55 200Q 55Q - -
0.75 200Q 55Q 2009 114Q

15 75Q 44Q 200Q 67Q
2.2 75Q 33Q 200Q 67Q
3.7 40Q 16Q 160Q 54Q
5.5 20Q 12Q 80Q 43Q
7.5 15Q 12Q 60Q 28Q

11 10Q 5Q 40Q 16Q

15 7.5Q 5Q 30Q 16Q

6.13.5 Avoiding overvoltage ifipping

[F 305 |: Overvoltage limit operétioh
[F & 2 & |: Overvoltage stall protection level

e Function

These parameters are Usedt@keep the output frequency constant or increase it to prevent overvolt-
age tripping in case the valtage in the DC section rises during deceleration or varying speed opera-
tion. The deceleration time during overvoltage limit operation may increase above the designated

time.

Overvoltage limit‘operation level

Output

DE@j\oltage!

Frequency \\

>

>

[EL LT over-voltage stall protection level
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Parameter setting]

Title Function Adjustment range Default setting
0: Enabled
1: Prohibited
- =~ | Overvoltage limit operation 2: Enabled (forced quick 5
T SH S (Slowdown stop mode selection) deceleration)

3: Enabled (dynamic quick
deceleration)

- . 200V models: 134%
Overvoltage limit operation level 100-150% 200V models: 140%

=
l'l‘l

l‘n

Y If F 305 is setto & (quick deceleration), the inverter will increase the voltage ta 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 mere quickly than normal decel-
eration.

Y If F 305 is setto 7 (dynamic quick deceleration), the inverter will iicrease’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 stillimore quickly than quick decelera-
tion.

6.13.6 Output voltage adjustment/Supply voltage correction

[ L o ]: Base frequency voltage 1
- Supply voltage correction (eutptit,voltage adjustment)

e Function

| Base frequency voltage1 |

The F 30 7 parameter adjusts the veltage corresponding to the base frequency 1 L so that no
voltage exceeding the . L . set value is‘put out. (This function is enabled only when F 3 [ 7 is set
to either "0" or "1".)

|Supp|y voltage correction |
The F 30 7 parameter maintaing’a constant V/F ratio, even when the input voltage decreases. The
torque during Iow-speed operation is prevented from decreasing.

Maintains a constant V/Firatio, even when the input voltage fluctuates.
Output voltage adjustment .. %s....... 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
200V models:
) 200V models: 50 - 330 (V) 200V
g1 v, \\Base frequency voltagel | 450y models: 50 - 660 (V) 400V models:
400V
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
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¥ If F 30 Tissetto""or "', the output voltage will change in proportion to the input voltage:

¥ Even if the base frequency voltage (.  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 eéxample,
setting F 70 7 to"" or " " prevents the output voltage from increasing, even ifthenput voltage

}(}5

changes when operation frequency exceeds the base frequency.
¥ When the V/F control mode selection parameter (- k) is set to any numberbetween ' and &, the supply

]

voltage is corrected regardless of the setting of F 77 7.

[0: Supply voltage uncorrected, output voltage limited] [1: Supply voltage,corrected, output voltage limited]

A Input voltage A Input voltage

1]
i eeccccccssssssssans High High
xInput voltage d ] L, O 19
Rated voltage 9 : ¢ il : ¢
S : Low 2 : Low
s 8 :
Q— Fe)
> —
=3 =%
o M o R
5 : .2
(@] : 8
0 : > 0 )

Output frequenc !
utbut frequency VE Output frequency wi
* The above applies when V/F control mode selection
parameter ' - is setto "0" or "1".

)
= >1 the output voltagé can be prevented
Rated voltage from exceeding the input voltage.

[2: Supply voltage uncorrected, output voltage unlimited] [3: Supply voltage corrected, output voltage unlimited]

lhput voltage
A Input voltage
o I’_ o ) g
xInput voltage|.seererererenrrerenanss (Y]
Rated voltage Low Low
(0]
22 : 8 s
3 . — =
o H >
5 : =3
@] . S
: O
0 ) 0 )
Output frequency ui Output frequency ul
;—:rzril;?;/?S?_plifssg':gq.gﬂ/gﬁaqtml mode selection * Evenif L w is set for an output voltage lower than the input
- ' voltage, the output voltage will exceed the voltage adjusted
¥ by L o« when the output frequency is higher than the base
>1 the output voltage can be prevented from frequency 1 L.

Rated voltage exceeding the input voltage.
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6.13.7 Canceling the operation command

e Function
This function prevents the motor from running in the forward or reverse direction‘wheniitsfeceives the

wrong operation signal.

Title Function Adjustment range Default setting
0: Forward/reversefun permitted
F 3 ! ! | Reverse-run prohibition 1: Reverse rungrohibited 0
2: Forward run, prohibited

6.14 Drooping control

[F 32 '] Drooping gain
[F 3 2 3] Drooping insensitive torque band

e Function
These parameters are used to allew the'motorto “slip” according to the load torque current. Using

these parameters, the dead zone torglie and the gain can be adjusted.

>
Drooping gain

Torque current

é?

Insensitive torque current

Parameier setting]

Title Function Adjustment range Default setting
F 320 | Drooping gain 0-100% 0%
F 323 | Drooping insensitive torque band 0-100% 10%
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¢ When the torque current is above the specified dead zone torque current, the frequencytis reduced
(during operation) or increased (during DC braking).

¢ The drooping function is activated above the torque current set with F 32 3.

e The amount of drooping varies depending on the amount of torque current.

The difference of the frequency after drooping can be calculated as follows:

Drooping speed
Drooping speed = Base frequency Notey £ 3 2 x (Torque cument-£ 34 3)
Note: If the base frequency exceeds 100Hz, count it as 100Hz.
Control is exercised between the starting frequency (F 2.4 Yand the maximum frequency

[y}
(: ).

6.15 Braking setting functions

[F 34 2] Braking mode selection
[F 34 3] Release frequency

[F 354 Release time

[F 345 ] Creeping frequeney;

[F 4 & | Creeping time

6.16 Conducting PIDgontrol

[F 35 5 | PID confrol wait time
[F 35 '] PID gontrel

[F 35 ' |: Proportional gain

[F 35 3 JiIntegral gain

F = B 54 Differential (D) gain

¢ Function
WUsing 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.
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Parameter setting]

Title Function Adjustment range Default setting
F 355 | PID control wait time 0-2400 [sec] 0
F 350 | 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
F 355 | Differential (D) gain 0.00-2.55 0.00

1) External connection

(4) External analog setting|
DC:0-10V

e

O O

(2) Panel setting

(3) Internal preset-speed

setting

Pressure

transmitter

Feedback signals{(t) DC: 4220mA (2) DC: 0-10V

2) Types of PID control interfaces

Process quantity input data (frequencyandfeedback input data can be combined as follows for the PID

control of the VF-S11:

Process quantity input data (ffequeney’setting)

Feedback input data

. Frequency setting mode selection 1

Setting method [ r?n yr :ng'r cann
Lll-l / Z / 0
(1) Internal potentiometer setting | External analog input
- : - VIA (DC:4-20V / DC:0-10V)

(2) Panel input setting =
(3) Internal presgt-speed setting -(C 0 H=0)
(4) External analog,setting =

VIB (DC#0-10V) 5

Note 1:8Aboutthe setting of = /71, F 20 7 and F 2 1 {1: Do not enable VIA using these parameters, be-

cause, 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
reathes) the amount of processing, assign the function 52 or 53 to an unassigned output terminal.

You can also specify a frequency agreement detection range (F~

6.3.4.

g Y i |
=

). For more information, see
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3) Setting PID control

Set
(1)

)

" {"in the extended parameter F 3 & 7 (PID control).

Set parameters A [ I (acceleration time), and & £ [ (deceleration time) to their minimum values (0.1

sec.).
To limit the output frequency, set parameters /L (upper limit frequency) and &% _(lewer limit
frequency). If process quantities are set from the operation panel, howeverthe'process quantity setting

re)

range will be limited by the settings of /! and . L .

4) Adjusting the PID control gain level

Adjust the PID control gain level according to the process quantities, the feedback signals and the object to

be controlled.

The following parameters are provided for gain adjustment:
Parameter Setting range Default setting
F 362 (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

= & 2 (P-gain adjustment parameter)

This parameter adjusts the proportional gain level.during PID control. A correction value proportional to
the particular deviation (the difference between the set frequency and the feedback value) is obtained

by multiplying this deviation by the parameter setting.
A larger P-gain adjustment valuéigives faster response. Too large an adjustment value, however,

results in an unstable eventsguch as hunting.

Feedback amount

é Process quantity setting value

Fast response /

(F 352 = Large gdin)

Slow response (F 35 £ = Small gain)

. Time
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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 I-gain adjustment value reduces residual deviations. Too large an adjustment value, however,
results in an unstable event such as hunting.

F 35 3 =Small gai
Feedback amount [ (F 36 3 = Small gain)

Residual deviation

Process quantity setting value

(F 35 3 = Large gain)

—P»  Time

)

F 355 (D-gain adjustment parameter)
This parameter adjusts the differential gain level during RID%ontrel. This gain increases the speed of

response to a rapid change in deviation (differencelbetween the frequency setting and the amount of
feedback).

Note that setting the gain more than necessary mayycause great fluctuations in output frequency, and
thus operation to become unstable.

Previous deviation - current deviationggz:---~-

Feedback amount

Large differential gain

I Small differential gain
—>» Time
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5) Adjusting analog command voltages
To use external analog setting (VIB) or feedback input (VIA), perform voltage-scaling adjustments 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 VIB terminal setting Example of VIA terminal setting Example of\VIA%erminal setting
(voltage input) (current input)
rao Y
[0 T PO NS : [ L PSS : (GgHuz)
(60Hz) : (60Hz)
Fai Fage
(OHz) : (0Hz) - F2oc
ov 10V ov 10V (OHz) 4mA 20mA
Faun 212 Feot Fag3 Fao F203
0% 100% 0% 100% 20% 100%

6) Setting the time elapsed before PID gontrolstarts
You can specify a waiting time for PID control t6_prevent the inverter from starting PID control before the
control system becomes stable, for examplef after start-up.
The inverter ignores feedback input signals; carrigs out operation at the frequency determined by the amount
of processing for the period of timefSpecified With = 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

Auto-tuning

Slip frequency gain

Motor constant #1 (primary resistance)

Motor rated current

Motor no-load current

Motor rated speed

Speed control response coefficient

Speed control stable coefficient

Exciting strengthening coefficient

Stall cooperation gain at field weakening zone 1
Stall cooperation gain at fieldgweakening zone 2

Motor adjustment factor

To use vector control, automatic torque boost andyautomatic energy saving, motor constant setting (motor tuning)
is required. The following three methodsgase available to set motor constants (for automatic torque boosting,
however, two methods are available):

In case you use the Toshiba 4-terminal standard motor in the same capacity as the inverter, auto-tuning is not
necessary.

1)

2)
3)

%

%

P

Using the automatic torquetoost(~ 1/ =) for setting the V/F control mode selection (F £ ) and auto-tuning
F Y0 at the same time

Setting V/F control mede selection (F £ ) and auto-tuning (F = I ) independently

Combining the V/F controFmode selection ( &) and manual tuning

Check to bgfsure that the setting of the parameter . and that of the parameter . . .« agree with the base
frequéncy (rated rotational speed) and base frequency voltage (rated voltage) of the motor to be operated,
respectively If not, set the parameters correctly.

Whengusing, 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 = {5) properly.

Vector eontrol may not operate properly if the motor capacity differs from the applicable rated capacity of
the inverter by more than two grades.

If éurrent 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 automatic torque boost]
This is the easiest of the available methods. It conducts vector control and auto-tuning at the same time.

Set the automatic torque boost A L= to |

(Automatic torque boost + auto-tuning)

X

)

Set the automatic torque boost A L= to
(Sensorless vector control + auto-tuning).

Ly

Set the automatic torque boost F ./ to
(Energy-saving + auto-tuning)

See Section 5.2 for details of the setting method.

[Selection 2: Setting sensorless vector control and aute-tuning independently]
This method sets sensorless vector control or automatic torque(boast, and auto-tuning independently.
Specify the control mode selection parameter (F £ ) and then'Set auto-tuning.
Set the auto-tuning parameter F 4 [ T owc,

(Auto-tuning enabled)

Parameter setting]

Title Function Adjustment range Default setting |
0: Auto-tuning disabled (use of internal parameters)
e L 1Application'df individual settings of F 4 [J 2 (after
[ RN Auto-tuning exediition: 0) 0
2: Aute-tuning enabled (after execution: 0)
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Y 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 tufiing,

“AE~ !”is displayed on the operation panel.

(8) Tuning is usually completed within three seconds. If it is aborted, the motorwill tripywith 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 betauto=tuned. For these

motors, perform manual tuning using Selection 3 described below.

(5) Provide cranes and hoists with sufficient circuit protection such @synechanical braking. Without
sufficient circuit protection, the resulting insufficient motor torgue during tuning could create a risk

of machine stalling/falling.

(6) If auto-tuning is impossible or an "£

with Selection 3.

(7) If the inverter is tripped during auto-tuning because of an otitput phase failure (£
the inverter is connected to the correctly. A checkifor olitput phase failures is made during auto-

~ (" auto-tuning etroris diSplayed, perform manual tuning

FH ), check if

tuning, regardless of the setting of the output phase Tailure detection mode selection parameter

(FELR).

[Selection 3: Setting vector control and mhanual tuning independently]

If an "£ £ =" tuning error is displayed dusing auto-tunifig or when vector control characteristics are to be
improved, independent motor constants,cane set.

Title Function Adjustment range Default setting
0: Auto-tuning disabled
(use of internal parameters)
- ; 1: Applicati f individual setti f
Funt | Autotuning Fp‘-?bc?on of individual settings o 0
(after execution: 0)
2: Auto-tuning enabled (after execution: 0)
FHO ! | Slip frequéncy gain 0-150 (%0 50
- .~ | Motor constanti#1 (primary
Sert _ o,
FHOC resisiamee) 0.0-30.0 (%) tl:t)gps:s:c?t;
F4 !5 | Moter rated current 0.1-100.0 (A) (See Section
FY {5 |#M6ter no-load current 10-90 (%) 11, K-14)
£ 4 8L |"MWlotor rated rotational speed 100-32000 (min™") 1;‘18 §wﬁ) AN)
Speed control response

Lot -

FH B coefficient 1-150 40
Speed control stability
[y AN ] -
" "0 | coefticient 1-100 20
Fygn Exciting strengthening coeffi- 100-130 100
2| cient

e Stall cooperation gain at field
| Wl g -
" TH 2| weakening zone 1 10-250 100
Fyga Stall cooperation gain at field 50-150 100

weakening zone 2
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Title Function Adjustment range Default setting
F 49y | Motor adjustment factor 0-200 Depends on
the capacity

Motor electronic thermal
protection level 1

10-100 (%) 100

[ nd

Setting procedure Adjust the following parameters:

-
=
3

[t

Select " {" to set the motor constant independently using the F {{/ /-~ % 5 parameters.
Set the compensation gain for the slipping of the motor. A high€pslipfrequency reduces motor

T3

slipping correspondingly. After setting = % 7, set F % i ! to,adjustin detail.

Adjust the primary resistive component of the motor. Decreases‘inftorque due to a possible voltage
drop during low-speed operation can be suppressed by,settingia 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,theisated 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 motoryForihe)rated current, see the motor's nameplate or
test report.

Using this parameter along with F 4 {5, adjust the speed of response to the frequency command.
Using this parameter along with £X "Syadjust the speed of response to the frequency command.

*

[t
"y

(I
g
D

~.~.
-

-
Ung )
- Cl.

How to make adjustments accordingito the moment of inertia of the load

The moment of inertia6f the load, (including that of the motor shaft) was set at the factory on the
assumption that it would bethree times as large as that of the motor shaft.

If this assumption‘does ot hold, calculate the values to be entered in ~ 418 and F 419, using
the following equations:

Fq 8=/ @)%

Where, a is lthe times by which the moment of inertia of the load is larger than that of the motor.
After thetaboveradjustments, if necessary, make fine adjustments as described below.

¢ Tayincrease the response speed: Increase the setting of F = { 5.

o To reduce the response speed: Decrease the setting of F 4 { 5.

@ If oveFshooting or hunting occurs: Increase the setting of F 4 {

o If Feduction gears or the like squeak: Increase the setting of F 4 (5.

«"If'an over-voltage trip occurs on completion of acceleration: Increase the setting of F & (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 = & {5 and F % !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.
F Y55 Using this parameter along with ~ 4 5 & adjust characteristics in areas in which the frequency is
above the base frequency (areas where the field is weak).
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-

Y5 Using this parameter along with 4 & 5 adjust characteristics in areas in which the frequengy is

above the base frequency (areas where the field is weak).

* How to make adjustments where the frequency is above the base frequency (where the field is
weak).
If a heavy load is applied instantaneously (or transiently), the motor may stall'befere the load
current reaches the current set with the stall prevention level 1 paraméter =&Y {2In many
cases, this kind of stall can be avoided by gradually reducing the setting. of B4 & 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 theysetting of - 4 5 ' to between
80 and 90. However, this may cause an increase in load current, so thai it is also necessary to
adjust the setting of the electronic thermal protective level 1 parameter (- H - ) properly ac-
cording to the motor capacity.

F Y54 Noneed to adjust (Do not change the setting, unless otherwisgjinstructed by Toshiba technical
staff)
£ Hr : If the rated capacity of the motor is one size smallérthan that of the inverter, lower the thermal

protective level according to the rated current of the, meior.
* Sensorless vector control may not operate properly.ifithe motor capacity differs from the
applicable rated capacity of the inverter bygmoreithan two grades.

n 6.18 Acceleration/deceleration.patterns 2 and 3

6.18.1 Selecting an acceleration/deceleration pattern

[F 5 7 2 ]: Acceleration/deceleration 1'pattern
[F 5 5 |: S-pattern lower-limit adjlistment amount
[F 5 I 7]: S-pattern uppef=limifiadjustment amount

Title Function Adjustment range Default setting |
F 502 .| Accelération/ deceleration 1 pattern 0: Linear, 1: S-pattern 1, 2: S-pattern 2 0
Forng S:patterd lower-limit adjustment 0-50% 10%

amount
- S-pattern upper-limit adjustment
[ gt o R} _ENO, o,
~ 3| adount 0-50% 10%
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1) Linear acceleration/deceleration

A general acceleration/ Output frequency
deceleration pattern. Hz] 1
This pattern can usually be Maximum frequency
used. EH]
0 >
«—> < » Time [s]
AL T dEL
2)  S-pattern acceleration/deceleration 1
Select this pattern to Output frequency
accelerate/decelerate the N [hz] ! .
motor rapidly to a high-speed ZAXiMUM TreqUERCY s = = 4= — == = === === === =~
region with an output i i
Set frequency. 1
frequency of 60Hz or more or ! !
to minimize the shocks | :
applied during i i
acceleration/deceleration. | |
This pattern is suitable for | :
pneumatic transport 0 I >
machines. Fooel<mErn — | L ArL ‘*\\ Time [s]
N 4 X
< Actual acceleration time o
3)  S-pattern acceleration/deceleration
Select this pattern,to obtain Output frequency
slow acceleration,in a Maximum frequeH‘C';]‘ ___________________ o
demagnetiZing region with a ] / i
small motar, acceleration /
) . Set frequency :
torqué. This pattern is
suitable for/high-speed Base frequency
spindle operation.
0 >
< T T > Time [s]
ictual acceleration time>
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6.18.2 Selecting an acceleration/deceleration pattern

[F 5 0] Acceleration time 2
[F 50 ] Deceleration time 2
[F 5 [T 3]: Acceleration/deceleration 2 pattern

[F 5 [T H]: Selecting an acceleration/deceleration pattern

[F 5 75 |: Acceleration/deceleration 1 and 2 switching frequency
[F 5 {I]: Acceleration time 3
[F 5 [ ] Deceleration time 3

[F 5 {2 ]: Acceleration/deceleration 3 pattern
[F' 5 {3 Acceleration/deceleration 2 and 3 $Witehing frequency

Function

Three acceleration times and three deceleration timesycan be specified individually. A method of
selection or switching can be selected from améng'the following:

1) Selection by means of parameters
2) Switching by changing frequenciés
; 3) Switching by means of terminals
Title Function Adjustment range Default setting
FLSOO | Acceleration time 2 0.0-3200 [sec] 10.0
F5 ! | Deceleration time 2 0.0-3200 [sec] 10.0
{: Acceleration/deceleration 1
ccru | Selecting an acceleration/@eceleration | pattern, &': Acceleration/deceleration 1
T A pattern 2 pattern, J:Acceleration/deceleration
3 pattern

F5 {0 | Accelerationtime 3 0.0-3200 [sec] 10.0
F5 ! ! | Deceleration time 3 0.0-3200 [sec] 10.0
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1)  Selection using parameters

Output frequency [Hz] A
........................ :

\ 4

’ R | | | [Fer] | Time [s]

F5oyO !
_ [F580 [Fsg i

Fsgung < <

F5ouO 3 < [F5 q < FG i1 )

Acceleration/deceleration time 1 is initially setias theydefault. Acceleration/deceleration time 2 and 3 can

be selected by changing the setting of theF & %
Enabled if £ /[ o= { (panel input enabled)

Switching by frequencies - Switching the acceleration/deceleration time automatically at the frequency

2)
settingof F5 0 5.
Title Function Adjustment range Default setting |
- - | Acceleration/decelerationd and 2 0.0-14! 0.0
" = | switching frequency. e '
cc 3 | Acceleration/deceleration’2 and 3 0.0-111 0.0
" < < | switching frequency TH R ’

Note: Acceleration/deceleration patterns are changed from pattern 1 to pattern 2 and from pattern 2 to

pattern@iin increasing order of frequency, regardless of the order in which frequencies are

chang@ed. (For example, if £ 5 5 islargerthan 7 5 {3, 5 {3 pattern 1 is selected in the fre-

queéficy range below the frequency set with F 57 5.)
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Output frequency [Hz] 4

Set frequency

(1)

)

@)

y W RS

" Time [s]

m @ ®)
Acceleration at the gradient corre-
sponding to acceleration time 5 [
Acceleration at the gradient corre-
sponding to acceleration time F S
Acceleration at the gradient corre;

sponding to acceleration time F 5L}

Y
A
Y
A
Y

(4) (5) ®6)
Deceleration at the gradient corre-
sponding to deceleration time F 5 ! {
Deceleration at the gradient corre-
sponding to deceleration time F 57 {
Deceleration at the gradient corre-
sponding to deceleration time = £ [

3)  Switching using external terminals ;,Switehifng the acceleration/deceleration time via external

terminals

Output frequency |

Set frequency

Acceleration/deceleration switching signal 1

Acceleration/deceleration sWwitching signal 2

1)

@)

@)

HZ] A

“Time [s]

Acceleration at the gradient corre-
sponding to acceleration time A [
Acceleration at the gradient corre-
sponding to acceleration time F 5 3
Acceleration at the gradient corre-

sponding to acceleration time F 5 {[}

Deceleration at the gradient corre-
sponding to deceleration time F 5 { {
Deceleration at the gradient corre-
sponding to deceleration time F 57 {
Deceleration at the gradient corre-
sponding to deceleration time = £ [
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B How to set parameters
a) Operating method: Terminal input
Set the operation control mode selection [ /7 o to

(]

b) Use the S2 and S3 terminals for switching. (Instead, other terminals may be fiseds)

S2: Acceleration/deceleration switching signal 1
S3: Acceleration/deceleration switching signal 2

Title Function Adjustment range Setting value

5 (the second
acceleration/de
Input terminal selection #5 (S2) 0-64 celeration

mode
selection)
58 (the third
acceleration/de
Input terminal selection #6 (S3) 0-64 celeration
mode
selection)

™
-

=
o

B Acceleration/ deceleration pattern
Acceleration/deceleration patterns can pe selected individually, using the acceleration/deceleration 1, 2
and 3 parameters.
1) Linear acceleration/decelération
2) S-pattern acceleration/deceleration 1
3) S-pattern acceleration/deeeleration 2

Title Fungtion Adjustment range Setting value
FLS02 | Acceleration/ déceleration 1 pattern ga:ttlzei ?r;agr, S-pattern 1, £': S- 0
FLO3 | Accelerationhdecéleration 2 pattern E;ttl_ei?rfgr, i+ S-pattern 1, £': S- 0
F5 {2 | Accélerationjdeceleration 3 pattern Ea;ttlzait ?r?z;r, i:S-pattern 1, ¢': S- 0

% For an explanationfof acceleration/deceleration patterns, see 6.18.1.

* Both the 'settings of the S-pattern lower-limit and upper-limit adjustment parameters (- 5 1 5 and

F 5 §7Yare applied to any acceleration/deceleration S-pattern.
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6.19 Protection functions

6.19.1 Setting motor electronic thermal protection

[E H - |: Motor electronic thermal protection level 1
[F 5 I 7] Motor 150%-overload time limit

e Function
This parameter allows selection of the appropriate electronic thermaliproteetion characteristics
according to the particular rating and characteristics of the motort

B Parameter setting

Title Function Adjustment range Default setting |
LM Motor electronic thermal protection 10:100%) 100
level 1
FROT Motor 150%-overload time limit 10-2400 [sec] 300

For more details, see 5.13.

6.19.2 Setting current stall

[F 5 1] Stall prevention levél 1
[F {55 ] Stall prevention level,2

A Caution

e Do not set the stall prevention leVel (- 5 ' {) extremely low.
® If the stall prevention level parameter (F 5 [ {) is set at or below the no-load current of the motor, the
stall preventive functigh willbe always active and increase the frequency when it judges that
Prohibited regenerative brakingd‘is,taking’place.
Do not set the stall prevention level parameter (F & {7 {) below 30% under normal use conditions.

e Function
This pafameter adjusts the output frequency by activating a current stall prevention function against
a current exceeding the F 5 {7 /-specified level.

W Parameter, setting

Title Function Adjustment range Default setting
F LW | Stall prevention level 1 10-199 (%)
- - . ; 150
F {585 | Stall prevention level 2 200: Deactivated
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[Display during operation of the stall prevention]

During an i [ 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 disilay

* The switching from F 5[ { to F {55 can be performed by entering a cemmana,through terminals.

For more details, see 6.4.1.
6.19.3 Inverter trip retention
[F 5 I 2] Inverter trip retention selection

e Function
If the inverter trips, this parameter will retain gheycorresponding trip information. Trip information that

Parameter setting]
Title Function Adjustment range Default setting
0: Cleared if power is turned off
FELOZ | Inverter trip retentionelection 1: Retained even if power is 0
turned off

% The causes of up to four tripgthatioccurred in the past can be displayed in status monitor mode.
% Data (current, voltage, etc) displayed in status monitor mode when the inverter is tripped is cleared when

power is turned off. (Past trip reeords can be displayed.)

{

B Flow of operation whefF 5 fZ'= |

Resét the ) .

inverter by Completion of reset Normal operation

panel or

Occurrence of a terminal
trip operation. The relay trips again.

If the cause of the - Display of the cause
trip is not - Failure signal FL

Turn power off, eliminated activated

then turn it back
on to reset the

Trip state is retained

merter If the cause of the - Display of the cause
trip is eliminated - Failure signal FL not
activated
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6.19.4 Emergency stop

[F 5 7 3]: Emergency stop
[F & T4 ] Emergency DC braking time

e Function
These parameters allow you to specify how to stop operation using an exterpal{control device when

an external trip occurs. When operation is stopped, the trip £ and the FL relay‘alSo are activated.
When setting F 5 [ 3 to & (emergency DC braking), set also F &5 #@(DC braking rate) and
F 514 (emergency braking time)

1) External trip stop via terminals
The external trip stop function can be executed via the at€entact. 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
FEL3 | Emergency stop selection 2 Slowdown stop 0
2. Emergency DC braking
FELOY | 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 ¢ {3 | Inputterminal selegtion 3(RES) 0-64 u (E>;tt(ce)rpr;al trip

Note 1) Emergency stopping Viaithe/specified terminal is possible, even during panel operation.

Note 2) If DC braking is rot needed to bring the motor to a stop under normal conditions, although F 5 [ 3 is
set to 2 (emergeney,DC braking), set the DC braking starting frequency (F &' 5 ) at 0.0 Hz.
2) Emergency stopping from the operation panel
Emergency steppingsfrom 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) Pressthe'STOP Key.......ccccceevevevennae, "EOF Fwill blink.
(2) Press theySTOP key once again........... Operation will come to a trip stop in accordance with the setting

ofthe F 5[ 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

[F & 'S ]: Output phase failure detection mode selection

e 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 £ A~ [7 will also be displayed.
Set £ 5 5 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-speedymotors.

F 50 5=01: No tripping (FL relay deactivated).

F £ 5= ! With the power on, the phase failure detectionyis enabled only at the start of the first operation.
The inverter will trip if the Phase failure statusipersists for one second or more.

F 5[ 5= The inverter checks for output phase failuresweach time it starts operation. The inverter will trip if
the Phase failure status persists for one second or more.

F 5 [ 5=3: The inverter checks for output phage failttes during operation. The inverter will trip if the Phase
failure status persists for one secondier more.

F & [ 5=Y4: The inverter checks for output{phasefailures at the start of and during operation. The inverter
will trip if the Phase failufé'status persists for one second or more.
F 50 5=5:If it detects an all-phaSe failure, it will restart on completion of reconnection.
The inverter does net cheek 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 pa-
rameter.
Title Function Adjustment range Default setting
0: Disabled
1: At start-up (Only one time after
power is turned on)
FLos Qutput,phase failure detection mode : At start-up (each time) 0

: During operation

: At start-up + during operation

: Detection of cutoff on output
side

selegtion

abhwid
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6.19.6 Input phase failure detection

[F &5 Input phase failure detection mode selection

e Function
This parameter detects inverter input Phase failure. If the abnormal voltage statusief main circuit
capacitor persists for few minutes or more, the tripping function and the FL rélay will be activated.
Therefore, input phase failures cannot always be detected. A trip information” £~ 4 ! will be dis-
played.
If the power capacity is larger than the inverter capacity (more than 200KkVA or more than 10 times),
detection errors may occur. If this actually happens, install an AC or DCyeactor .

£ =101 No tripping (Failure signal FL not activated)
{: Phase failure detection is enabled during operationyI helinverter will trip if the abnormal voltage
status of main circuit capacitor persists for ten minutes‘@r, more. (Failure signal FL activated)

Title Function Adjustment range Default setting |

Input phase failure detection mode 0: Diefibled. 1: Enabled 1
selection

[
[0

Note: Setting - 5/ & to {7 (input phase failure’détection: disabled) may result in a breakage of the ca-
pacitor in the inverter main circuit if operation’is continued under a heavy load in spite of the occur-
rence of an input phase failure.
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6.19.7 Control mode for small current

[F 5 {I7]: Small current trip/alarm selection
[F 5 {]: Small current detection current
[F & {2 ] Small current detection time

e Function
The F 5 ![! parameter allows the inverter to be tripped if a currensmaller than the - & { -

specified value flows for more than the F 5 {='-specified timg- Wihen tripping is selected, enter the

detection time to tripping. Trip information is displayed as "3

A small current alarm can be put out by, settingythefoutput terminal function selection parameter.
{ L= !: The inverter will trip (Failure signal FL activated))if a current below the current set with = 5 { {

flows for the period of time specified With +~ S/ ='.

Dy

Title Function Adjustment range Default setting
- . . . 0: Alarm only
o C oor
F5 /Il | Small current trip/alarm.selection 1: Tripping 0
F L5 { ! | Small current detection current 0-100 (%) 0
FE {2 | Small current detégtiontime 0-255 [sec] 0
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6.19.8 Detection of output short-circuit

[F & 3] Detection of output short-circuit during start-up

e Function

This parameter detects inverter output short-circuit. It can be usually detected in the length of the
standard pulse. When operating low-impedance motor such as high-speed motor, however, the short-

time pulse should be selected.

after resetting.

=0 Detection is executed in the length of the standard pulse everytime you’start up the inverter.
I=1

: Detection is executed in the length of standard pulse only ddring, the*first start-up after putting on
the power or after resetting.
~': Detection is executed with the short-time pulse every time youstart up the inverter.
=7 Detection is executed with the short-time pulse only for the fikst time after putting power on or

Title Function

Adjustment range

Default setting

-
12
L]

start-up

Detection of output short-circuit during

0:"Eachtime (standard pulse)
1: Onlyhene time after power is
turned on (standard pulse)
2: Each time (short-time pulse)
320nly one time after power is
turned on (short-time pulse)
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6.19.9 Over-torque trip

[F 5 5] Over-torque trip/alarm selection

[F 5 _{E ] Over-torque detection level

[F 5 5] Over-torque detection time

[F 5 {5 Over-torque detection level hysteresis

e Function

Use the & {5 parameter to trip the inverter or to output thealarm ifia torque currrent exceeding the

F & & -specified level flows for more than the ~ & {5 -specified,time. Trip information is displayed

FL 5= ... No tripping (FL relay deactivatga)s
An over-torque alarm can be,put out by setting the output terminal function selection
parameter.
FLIS=1 ... The inverter is tripped (FL relay activated) only after a torque current exceeding the
F 5 15 -specified level has,beenydetected for more than the F & ! 5 -specified time.
Title Function Adjustment range Default setting
F 5 !5 | Over-torque trip/alarmigélection ? ?:fgg;nznly 0
F 5 !5 | Over-torque detectionlevel 0-250 (%) 150
F & !5 | Over-torque detectionitime 0.0-10.0 [sec] 0.5
F 5 !5 | Over-torqugrdétection level hysteresis | 0-100 (%) 10
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<Example of operation>
1) Output terminal function: 12 (OT) Over-torque detection
FE {5=0 (Alarm only)

Over-torque i OFF ON|\@FF
signal output : : : N,

lessithan Fi5 {5 | FE (B

-
Dy
(]

-
D]
D]
-
D]
[Wn(

Torque current (%)

Time [sec]

When F 5 {5 = { (tripping), the inverter will triplif,over-torque lasts for the period of time set with
F 5 !5 Insuch a case, the over-tofquésignal remains ON.

2) Output terminal functionan20(POT) Over-torque detection pre-alarm

Over-torque pre-alarm OFF ON | OFF ON
Signal output ! : !

‘Torque current
(%)

Time [sec]
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6.19.10 Cumulative operation time alarm setting
[F & 2 !]: Cumulative operation time alarm setting

e Function
This parameter allows you to set the inverter so that it will put out an alarm'signalafter a lapse of the
cumulative operation time set with = 5 2 /.

*"0.1" displayed on the monitor refers to 10 hours, and therefore "1" denotes 100 hours.
Ex.: 38.5 displayed on the monitor = 3850 (hours)

Title Function Adjustmghtirange Default setting

Cumulative operation time
alarm setting

[ g

0.0-9.999 610.0

Dy

B Setting of output signal |
Ex.: When assigning the cumulative operation alarm signaleutput function to the OUT terminal

Title Function Adjustment range Setting
W Output terminal selection 2A 0-855 42 (negative
- (OUT-NO) logic 43)

6.19.11 Over-voltage stall pretection level
[F 5 &' 5 | Over-voltage staligrotection level

* For more details, see 6.13.5.
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6.19.12 Undervoltage trip
[F & 2 7] Undervoltage trip/alarm selection

e Function
This parameter is used for selecting the control mode when an undervoltage is detected. Trip
information is displayed as "L{ 7 {".

7={1: The inverter is stopped. However, it is not tripped (Failure signal FL nékactivated).

The inverter is stopped when the voltage does not exceed 60 % Onless of its rating.

F 52 7= ! Inverter is stopped. It is also tripped (Failure signal FL activated)penly after detection of a
voltage not exceeding 60% or less of its rating.

F 52 7=C2" Inverter is stopped. However, it is not tripped (Failure signalEL not activated). The inverter stop
(Failure signal FL not activated)., only after dete€tion of a voltage not exceeding 50% of its
rating.

Be sure to connect the DC reactor specifiedin™@:4.
Title Function Adjustment range Default setting
0: Alafrmyonly (detection level below 60%)
FL21 Unqlervoltage trip/alarm se- 1: Tripping (detection_ level below 60%) 0
lection 2:(Alarmienly (detection level below 50%,
D@ reactor needed)
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6.19.13 Trip at VI/Il low level input mode
[F 5 3 3] Trip at VI/Il low level input mode

e Function
The inverter will trip if the VIA value remains below the specified value for abeut 0-3 seconds. In such
acase, "t - {F"is displayed.

F £ 3 3=0: Disabled......... The detection function is disabled.
FE33=1-100 ...ccceueee. The inverter will trip if the VIA value remains below/the specified value for about
0.3 seconds.
Title Function Adjustment range Default setting
- o - . . 0: Disabled
FE S5 | Trip at VI/Il low level input mode 130 0

Note : The VIA input value may be judged earlier to'be abAarmal, depending on the degree of deviation of
the analog data detected.

6.19.14 Calculation for life alarms

[F & 34 Annual average/ambienttémperature (calculation for life alarms)

e Function
You can set the inverterfso that it will calculate the remaining useful lives of the cooling fan, main
circuit capacitor and on-b@ard'capacitor from the ON time of the inverter, the operating time of the
motor, the output clirrent(load factor) and the setting of = 5 3 4, and that it will display and send out
an alarm through,outputterminals when each component is approaching the end of its useful life.

Title Function Adjustment range Default setting
:-10to +10°C
:11-20°C
:21-30°C
 31-40°C 3
:41-50°C
: 51-60°C
Ngte 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 - 5 7 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 a life alarm calculation error.

Anntal average ambient temperature
(calculation for life alarms)

=
Dy
K
P

OO wWN =
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6.20 Adjustment parameters

6.20.1 Pulse train output for meters
[F &5 5| Logic output/pulse train output selection (OUT-NO)
[F & 75 | Pulse train output function selection (OUT-NO)
[F 5 7 7] Maximum nembers of pulse train

e 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 specifysthe'humber of pulses.

Ex.: When operations frequencies (0 to 60Hz) are put out by means,of 0 to 600 pulses

FH=60.0, FE55=1,F5 76=0, F5 7 7=600

Title Function Adjustment range Default setting |

Logic output/pulse train output
selection (OUT-NO)

: Logic output
WPulse train output

a

0

Dy
)

F&

: Output frequency

: Output current

. Set frequency

: DC voltage

: Output voltage command

value

: Input power

: Output power

: Torque

: Torque current

: Motor cumulative load factor

10:Inverter cumulative load factor

11:PBR (braking reactor) cumula- 0

(OUT-NQ) tive load factor

12:Frequency setting value (after
PID)

13:VIA/II 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%)

L5 77 | Maximum nembers of pulse train 500-1600 (pps) 800
Note 1: The pulse length is fixed. Therefore, the duty is variable.

Note 2: 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.

AP OWON-=2O| A0

© 0o~NO O,

Pulse traimoutputfunction selection

.
DOy
-
Dy
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6.20.2 Calibration of analog outputs

[F 5 5 ] Inclination characteristic of analog output

- F 5 5] Bias of analog output

e 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 sSlope)
TR output 1:Rositive inclination (upward 1
slope)
F 552 | Bias of analog output 0:100% 0
Note: To switch to 0-20mAdc (4-20mAdc), turn the FM slidé switch to the | position.

B Example of setting

F&5 (=1, FE5°=0
(mA) T
20 fo---m-oo- e

:Large gain

0 100%

¥ The analog output inclination can be adjusted using the parameter = /7
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6.21 Operation panel parameter

6.21.1 Prohibition of key operations and parameter settinds

[F 70| Prohibition of change of parameter setting

[F 7 3 7] Prohibition of panel operation (FC)

[F 7 3 3| Prohibition of panel operation (RUN/STOP keys)
: Prohibition of panel emergency stop operation

[F 7 35 | Prohibition of panel reset operation

[F 7 3 & | Prohibition of change of [ /7 o/F .0 & @ufifhg operation

e Function
These parameters allow you to prohibit the operation ofithe 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
- Prohibition of change of paranieter
Froo | ol geQp 0: Permitted, 1: Prohibited 0
g
F 730 | Panel operation prohibition (RC) 0: Permitted, 1: Prohibited 0
- = Prohibition of panel gperation . .
Fi133 (RUN/STOP k?ays) P 0: Permitted, 1: Prohibited 0
- Prohibition of pahel emergency sto
Fia4 operation P gency stop 0: Permitted, 1: Prohibited 0
F 735 | Prohibition of panel reset operation 0: Permitted, 1: Prohibited 0
I Prohibition“ef change of
FI135 J 0: Permitted, 1: Prohibited 1

£ 70 GIE T e during operation

B Resetting method

Only the F 747 I parameter is designed so that its setting can be modified even if 1 (prohibited) is selected.
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6.21.2 Changing the display unit to A/V/min™
[F 7L {]:.Current/voltage display mode

e Function
These parameters are used to change the unit of monitor display.

% < A (ampere)/V (volt)

B Example of setting
During the operation of the VFS11-2037PM (rated current: 17.5A) aigthe rated’load (100% load), units are

displayed as follows:

1) Display in percentage terms

~ (MM e | %Outputcurrent:

L vy 100% :

H (N | %DC voltage:
o 100%

2) Display in ampgres/volts

| Y B | 5 Quitput currént:
L 1. 17.5A

BC voltage:
H E, nn 200V (value
Uy converted into

AC)

Title Function Adjustment range Default setting
- =+ « | Current/voltage 0: % 0
"t display mode 1A (ampere)/V (volt)

* The F 70 { converts the follewingiparameter settings:

e Adisplay Current monitordisplay
Motor eleetronic-thermal protection level 1 and 2
EH- F 173
DC braking/current Fosd
Stall'revention level 1 and 2 FEO I FIBS
Small current detection current FE LI
Step-out detection current level Fain
(for PM motors)
o V displays Voltage monitor display
Note)'Base frequency voltage 1 and 2 I(w £ v, 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 7L 2] Frequency free unit magnification
[F 705 ] Inclination characteristic of free unit display
[F 7L E |: Bias of free unit display

e 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 byithe = T.7 &-set value will be displayed as

follows:
[ Value displayed| = [Monitor-displayed or parameter-set frequency| x| F 752

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

motor)

6§0.0. [ T 1800

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

500> 5.0

Note: Rhis parameter displays the inverter output frequency as the value obtained by multiplying it by a
positive number. Even when the actual speed of the motor changes according to the particular

changes in load, the output frequency will always be displayed.
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Title Function Adjustment range Defadlt setting |
~ +m - | Frequency free unit 0.00: Free unit display disabled (display of
T ' magnification frequency) 0.00
0.01-200.0
Inclination Lo
S . 0: Negative inclination (downward slope
F 705 | characteristic of free - Jegative inciina ( pe) 1
I 1: Positive inclination (upward slope)
unit display
- Bias of free unit -
Canrc Y]
FUE | Gisplay 0.00-~ H 0.00
* The F 70 2 converts the following parameter settings:
e Free unit Frequency monitor display
Frequency-related parameters FH, UL AN~ -5- 1,
N NN = N s B N N s D= = l nlly |
r L, WLl (0 L, [
FEOE RSO, F2 1,
RESLFSED, FAES, FOET,
FALE, F2I0-F2 05, F2B1-F2EH,
FoIY3, FIH5, FE05,F5 13,
FEIZ,FEIH
B An example of setting when ~ H#isi80 and ~ 7/ = is 10.00
[F 755=1, F 75 5=0000| [F 705=1, F 15 5=20.00|
Operation Operation
panel display panel display T
800 f----------TSg T : 1000
V\F neo 200
0 N 0 N
80 (Hz) 80 (Hz)
Output frequency Output frequency
[F=7 5=0, F 75 5=80.00]
Operation
panel digplay T
800
0 >

(Hz)
Output frequency
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6.21.4 Changing the steps in which the value displayed
changes

[F 70 7 Free step 1 (pressing a panel key once)
[F 7L 5] Free step 2 (panel display)

e Function
These parameters are used to specify steps in which the command value or'standard monitor output
frequency displayed on the panel changes each time you press the up oridown key to set a fre-
quency on the operation panel.

Note 1: The settings of these parameters have no effect when the/freg Unit.selection (- 7. ') is enabled.

Note 2: If you press the Up key on the panel repeatedly to incréase the frequency while 5 7 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 stopincreasing. Similarly, if you press the Down key on
the panel repeatedly to decrease the frequencyfthe “RO” alarm will appear immediately before the

frequency decreases below the L ! (lower-limit frequéency) and the frequency will stop decreasing.

B When F 7 7 is not 0.00, and ~ 7 /#8his not O (disabled)

Under normal conditions, the frequency,ommand value from the operation panel increases in steps of 0.1
Hz each time you press the @ key. If Bl 7 is not 0.00, the frequency command value will increase by

i

the value with = 7 [ 7 each time you press the @ key. Similarly, it will decrease by the value set with

X

F 70 7 each time you press the @ key.

r

In this case, the output frequency displayed in standard monitor mode changes in steps of 0.1 Hz, as usual.

B When F 7 7 is not,0:00,.and - 7[5 is not O (disabled)
The value displayed on the panel also can also be changed in steps.

-
-~
[t
[

| Output frequency digplayeehin standard monitor mode | =| Internal output frequency | X
gl B |
) [
Title Function Adjustment range Default setting |
- == [fFree step 1 (pressing a panel key 0.00: Disabled 0.00
D Lonce) 0.01-F H (H2) :
F 4V BN, Free step 2 (panel display) (1)i2Ds|§abled 0

B Example of setting 1
When £ 71 7=10.00 (Hz):
The frequency (F L) 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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B Example of setting 2
When F 7{} 7=1.00 (Hz), and F 7 5=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 stepsofyl. Use these
settings to hide decimal fractions.

6.21.5 Changing the item displayed by default
[F 7 {']: Standard monitor display selection

e Function

B Changing the display format while power is'on
When the power is on, the standard monitor mode displays,the operation frequency (default setting) in the

format of "[J.0" or "I F F". This format can be chafigedte any other monitor display format by setting

F 7 1. This new format, however, will not display amassigned prefix such as + or [ .

r

B 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)
co oo Standard moniter display: 4: Inverter load factor (%) 0
e 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 morgyinformation onthe = 7 { i option “ 7,” refer to “Communications Function Instruction Man-
ual.”
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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

e Function
When the standby (ST) terminal is turned off during panel operation, the inverier will restart operation
if the ST terminal is turned back on. Using this parameter, you can also set thelinverter 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
F 715 | command when standby
terminal (ST) is turned off

0: Operation comman@hcaneeled (cleared) 1
1: Operation command retained

6.21.7 Selection of operation panekstop pattern

[F 72 {]: Selection of operation panel stopgpatterp

" . Function
This parameter are used to select affnode inlwhich 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 stopdn the deceleration time set with &£ (or F5 0 for F5 1 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 [0oad, the motor may keep running for a good long time.

Parameter setting]

Title Etlinction Adjustment range Default setting |
- == « | Selection of operation panel stop | 0: Slowdown stop 0
"5 ' | patteth 1: Coast stop
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6.22 Communication function (Common serial)

6.22.1 Setting of common function

[F & I [T]: Data transfer speed
[FEL ] Parity

[F 552 ] Inverter number

[F 57 3 ]: Communication error trip time
[F 555 |: Communication waiting time
[F 55 |: Inter-drive communication

[F 5 ! !]: Point # 1 setting

[F 5 {Z]: Point # 1 frequency

[F 5 {3 Point # 2 setting

[F 5 4] Point # 2 frequency

[F 5 25 |: Selection of communicatigh pretocol
[F 5 7L ]: Block write data 1

[F 5 7 ! Block write data 2

[F 5 75 |: Block read data 1

[F 5 75 |: Block read data'2

[F 5 7 7] Block read data 3

[F 5 7E ] Block read'data 4

[F 5 75 Blockgeathdata 5

[F B 5] Freé notes
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Refer to the COMMUNICATIONS EQUIPMENT USER'S MANUAL for details.

e 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,andiinverter
(1) Monitoring inverter status (such as the output frequency, current, and voltagg)
(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 eachof the inverters connected.

* The following are available as common serial optional units:
e RS232C communications conversion cable (Model: R8§20035)
e RS485 communication conversion unit with terminal poardi(Model: RS4001Z, RS40022)
Communication cable (Model: CAB0011, 1m long; CAB0@13, 3m long; or CAB0015, 5m long)
¢ Internal RS485 conversion circuit board ( Model: RS4003Z)
This product requires no interconnect cables, bg€ause itiis of a built-in type.
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 ifidata exchange between RS4001Z and the inverter.

B Communication function parameters (Common serial options)
The data transfer speed, parity typeginvertepnumber, 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
FEOLD | Communi€ation band speed 2: 4800bps 3
3: 9600bps
4: 19200bps
[ 0: NON (No parity)
FEO ! fg(;“nz,mon serial) 1: EVEN (Even parity) 1
2: ODD (Odd parity)
FEGS \nverter number 0-255 0
cdl oo - 0: Desabled (*)
F4E D 3 “WCommunication error trip time 1-100 (s) 0
M - I e 0.00: Regular communication
T
R 5 4 Communication waiting time 0.01-2.00 (s) 0.00
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Title Function Adjustment range Default setting
0: Slave inverter (0 Hz command
issued in case the master
inverter fails)
1: Slave inverter (Operation con-
. tinued in case the master
Setting of master and slave ; !
inverters inverter fails)
conc - i
FOUD |t communications between 2: S!avg myerter(Emergency stop 0
. tripping in case the master:
inverters ; ;
inverter fails)
3: Master inverter (transmission of
frequency commands)
4: Master inverter (transmission of
output frequency signals)
F5 ¢! | Point#1 setting 0-100 (%) 0
FE {2 | Point # 1 frequency 0-500.0 (Hz) 0.0
FE {3 | Point # 2 setting 0-100 (%) 100
. 50.0 (WP type)
g = B NY] _
ol Point # 2 frequency 0-500'Q (Hz) 60.0 (WN, AN type)
cooo | Selection of communication O:leshiba inverter protocol 0
"ot 4 protocol 1:WodbisRTU protocol
0. No'selection
FE 70 | Block write data 1 1:%€ommand 1 0
2: Command 2
3y Frequency command
4: Output data on the terminal
FE& 7 ! | Block write data 2 board 0
5: Analog output for communica-
tions
o 0: No selection
74 73 | Block read data 1 1: Status information 0
o 2: Output frequency
F& 75 | Block read data2 3: Output current 0
4: Output voltage
F5 77 | Block read data 3 5: Alarm information 0
6: PID feedback value
L5758 | Blockffeadidata 4 7: Input terminal board monitor 0
8: Output terminal board monitor
co 0 9: VIA terminal board monitor
F& 15 | Blogkreaddata 5 10: VIB terminal board monitor 0
FRELD ([ Freelnotes 0-65535 0
* Disabledy,.... %% Indicates that the inverter will not be tripped even if a communication error occurs.
Trip .4 e The inverter trips when a communication time-over occurs.

In this case a trip information £ - ~ 5 flashes on and off on the operation panel.
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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
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 Settingsamode (- /7 o).
When inverters are connected to each others, however, in order for slave invertersdo‘recognize frequency
signals from the master inverter as frequency commands, the frequency setting mode selection 1 parameter
(F 10 ) provided for each slave inverter needs to be set to 4 (serial communications)f Refer to the
COMMUNICATIONS EQUIPMENT USER'S MANUAL for details.
However, when the input terminal function selection parameter is set to 48°88C/LC (Serial/Local selection),
the inverter can be operated with the settings of the command mode (i [ =) 6r the frequency setting mode

(F 10 2) by external input.

B Transmission specifications

Item 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 @IS X 0201 8, 8-bit (fixed)
Binany 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;
cheek sum method

Character transmission format

Receiving: 11-bit, Sending: 12-bit

Order of bit transmissiofy

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

Voo >\
mmNmenline 1

VF-S11 VF-S11 VF-§11 | —======-=-% VF-s11

<Independent communication>
Perform computer-inverter connection as follows to send opetation frequency commands from the host

computer to inverter No. 3:

— \\iring

Host computer
:Response data (INV R host)

*

...........................

S11 No.30

S11 No.00 S11 No.01 S11No.02 S11 No.03

Given away

Givenlaway
Given away
Given away
Given away

Only_the inverter with the selected inverter number conducts data processing. All other

"Given away":
invertersgeven if they have received the data, give it away and stand by to receive the

nextdata.
* 1 Use the terminalhboard to branch the cable.

Datayis senbfrom the host computer.
Data from the computer is received at each inverter and the inverter numbers are checked.

Jheteommand is decoded and processed only by the inverter with the selected inverter number.
The selected inverter responds by sending the processing results, together with its own inverter

number, to the host computer.
(5)"W% As a result, only the selected inverter starts operating in accordance with the operation frequency

command by communicating independently.

—_ e~~~
N
= =

~
=
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6.23 Parameters for options

[F 8 5 [ |: Parameter for option 1
[F &5 ! Parameter for option 2
[F 55 2] Parameter for option 3
[F 55 3 |: Parameter for option 4
[F 5 54| 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.

6.24 Permanent magnetic motors

[F 5 {II]: Step-out detection current level (fer PM motors)
[F 5 [ ] Step-out detection time (fopRMfotors)

e Function H
If the permanent magnet motox(PMimdotor) steps out and if the exciting current increases (it increases
in such a case) and remains abovéthe Value set with ~ 5 { [/ for the period of time set with F 5 { {,

the inverter will judge the motortoybe stepping out and trip it. At that time, the trip message
"C O U E"is displayed.

Title Eunction Adjustment range Default setting
Fgin Step-out détection,current level (for PM 10 ~ 150(%) 100
motors)
F5 1! | Stepseut detection time (for PM motors) 0.0 ~ 25.0 [sec] 1.0

Note 1: When using,an PM motor, consult your Toshiba dealer, since the inverter is not compatible with all
typesfof 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.
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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 makeysettings for applied op-
eration, use the basic parameter F 7 [J o (selection of frequency setting mode 1); andthe extended parameters
F 211 (frequency priority selection) and F = [ 7 (selection of frequency setting' mode 2).

(1) Internal potentiometer setting (2) Operation panelikey/setting

F F
R R

RES RES

S1 S1

S2 <:> S2 <::>

S3 S3

cC CED cC <:>
PLC PLC

PP PP

VIA <::> VIA <::>

VIB VIB

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 (4) Input voltage setting (0 to 10 Vdc)
VIA
F F v
R R
RES RES
S1 S1
s O = D
S3 33
P O e
PLC ‘ PLC
Y Y,
VIA VIA
VIiB Voltage signal ViB
cc ce
F l_’-t'l:l' E E Irl'l,_l’
Fooo:. o F E’ﬂ;":' H
Use the parameters ~ & (£ to F 2 {3 for this Use the parameters ~ 2/ ! to F ' {14 for this
setting. setting. _

(5) Input current setting (4 to 20 mAdc)

(Touse VIB, set F [T 0 at &)

(6) " External contact UP/DOWN

F

R

RES

S1 (UP)

S2 (Down)

S3 (CLR)

&
PLC

5 ©
ViB

co

VIA
F
R
RES |
St
QR
S3
.
PLC
n (W
Current ViA
signal VviB
CC

_n-lﬁ ] =T e N P

L M) { r Ill_lLl =, LL’U l_l .

Foud: o Use the parameters F 2G4 to F 2B B for this
Use parameters c 0 i to F 2O H for this setting. setting.

To change the frequency when power is off, set
FZ2E5: ! (Rewriting of F &5 & when power
is turned off )

{ {4: 4 [ (Allocation of UP)

5: Y2 (Allocation of DOWN)

G ’.’5’ (Allocation of CLR)
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(7) Preset-speed

. F
R
RES
| S1
=
o
PLC
)
VIA
VIB
oG
TR0 O (Terminal board)
S~ {to 5~ 7:1-7-speed run
FoF TtoFZ5Y4:8-15-speedrun

To select 7- speed run, use the terminals S1 to S8.
To select 15-speed run, allocate the input terminal

function SS4.

(9) Analog addition setting

F
R
RES
S1
S2
S3
CC
Voltage/current PLC
signal PP
VIA
Voltage ViB
signal CC

(8) Voltage/current switching

VIA
F
R
RES !
S1 (FRCHGY
e D
S3
t
PLC
Current signal PP @
VIA
ViB
Voltage signal cC

{ (Automatic switching)
: E Forced switching of FCHG)
£ (Allocation of FCHG)

[

~~ Z323
3

PR ML X
)

B T B e e T
=3

O

~< T l_u

"y
3

(10) Switching between external contact UP/DOWN
and VIA input

VIA
F v
R
RES (FCHQG)
S1 (Up)
S2 (Down)
S3 (Clear)
CcC
PLC
PP
VIA
VIB
CcC

O
Y,

O i Y P Y nie Y 'l

PR M WA W APR g B B

: 7 & (Allocation of FCHG)

To SWItCh to VIA setting, enter the command
through FCHG.

{44 ! (Allocation of UP)

: Y2 (Allocation of DOWN)

: 4 3 (Allocation of CLR)

- T
)

LI‘

-~ KX
LI_| l:l_

{
[
{

=T

=TT

{
{
]
{

D T ]
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(11) Switching between analog setting and preset
speed setting

Voltage/current PLC
signal PP @
] VIA
Voltage | VIB
signal

{ (VIA) or 2 (VIB)
C N0 [ (Terminal board)
L

To switch to preset-speed setting, use the external

terminals S1 to S3.

(13) Setting by means of a remote input device

= @&
S3
CC
PLC

(7 &
VIA

ViB

oc

—»: Connector for remote control

Communigation command fa00h 14bit: 1
Priority on remote input device

(Fhbd:4)

(12) Switching between analog setting and terminal
setting from the operation panel

F
R
RES (FCHG)

St
S2

S3
ce !
RLC I

Voltage/current ] |
signal PP | {
A ' |
VIB '
CC

Voltage
signal

{: 2 (Operation panel)

b (Allocation of FCHG)
To switch to F = [ 7 setting, enter the
command through FCHG.

[y N P )

L o ¥ W X

F2O7: L(VIA)or & (VIB)

[ANRRN]
Da(n]

(14) Switching between remote control and local control

F
S1(SC/LC)
A,
co
F ! {4: 45 (Allocation of SL/LC)
of a remote input device
Cri o3

R

RES

O

S3

CC

PLC

VIA

VIB

—»: Connector for remote control

Communication command faO0h 14bit: 1
Switched to local when a command is entered
through SC and LC during operation by means
Activated if the parameter - /{1 o, F
F20 7 is soset

or

]
[y

L
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7.2  Setting the operation mode O

Applied operation can be performed by selecting the operation mode. To set the operation mode, use the basic
parameter £ /[ & (command mode selection) and the input terminal selection parame%

(1) Operation panel operation (2) Terminal board operati

£ 0 d: ! (Operation panel) LN 04 [ (Terminal board)
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(3) Three-wire operation (one-touch operation) O

You can carry out operation by simply pressing the ON/OFF button.

m Note 1: To carry out three-wire operation, set = { {J to {
—;: F (ST)and £ 1153 < to 7 (terminal board). ¢
| R Select one input terminal, and’set D (operation

holding). For example, S&b~ Y 5 (opera-
RES . ) . .

tion holding) to assign to terminal.

_\ S1(HD) Note 2: Even if each terminal y command entered

S2 @ through a terminalds ign en power is turned
S3 on (to prevent the loa m starting to move unex-
CcC pectedly). El the input terminal on at
PLC power on
\F/)IPA Note 3: When F, any attempttoturn on For R is

@ . is ON, you cannot start operation
viB @ mifig o HD. Even when both R and HD are
cC , cannot start operation by turning on F. To

peration, turn off F and R temporarily, then

n them back on.
Selecting HD (operation holding) with the input te select Jog run command during three-wire op-
terminal selection parameter eration, inverter stops.

Select HD (operation holding) using the input e5: Sending outa RUN signal during DC braking has
terminal selection parameter, and turn HD 0 no effect in stopping DC braking.

get the inverter ready for operation or t

off to stop operation. \
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Output frequ‘{ency
Forward run / Operation
/[\ V/ frequeney
0 \ / scommand
N/ \ / Operation
Reverse run ggﬂ:ﬁg%
HD * ON
I » OFF
A
F To———- ON
> OFF
R 1 | ar ... ON
> OFF
Powered * ON
on
»OFF
— ~v~
Note 2 Note, 3

(4) Operation from an external inputdevice

F

R
RES
S1
S2

s3
cC
PLC
PP
VIA
VI8

CC

=PI 1 Connector for remote control

O

Priority is given to an external input device

when the remote command faO0h 15-bit is set at 1.

Switching from an external input device to the ter-

minal board
—— F
. R
RES
— S1 (SC/LC)

=D
S3

:
PLC

= Q
VIA

VIB

2

_>:| Connector for remote control

M0d: 0 (Terminal board)

{: 45 (Allocation of SL/LC)

Remote control can be switched forcefully

to local control from the external SC/LC by
setting the remote command fa0Oh 15-bit at 1.
Operation is controlled from the terminal board.
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(6) Switching from the operation panel to the terminal

board
F
R
RES
S1
— S2 (CMTP)
S3
;
PLC
S
PIA — — — —
vIB ! ]
Chbd: !
F ! 15:50 (Allocation of CMTP)
To switch to terminal board operation, use the

external CMTP input.

L 4

N
>
$

Q
&
&

L 4
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8.1 Status monitor mode

E6581158

8.1.1

Status monitor under normal condition$

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 Communi- -
Item displayed operated display cation No. Description
Thefoperation frequency is displayed (Operation at
0.0 60Hz) /(When standard monitor display selection
0. ¢ fiyis set at 0 [operation frequency])
Parameter setting ot The first basic parameter “A L{ 5~ (history function)
mode ru is displayed.
Direction of rota- c__r FEod The direction of rotation is displayed.
tion e (F - - F:forward run, F - - - : reverse run)
Operation fre- @ e The operation frequency command value (Hz/free
Note 1 FEO.O L
ote quency command e ' unit) is displayed.
- oon The inverter output current (load current) (%/A) is
Note 2 | Load current @ L i FEQ3 displayed.
Note 3 | Input voltage @ Hern o FEO04 The inverter input (DC) voltage (%/V) is displayed.
Output voltage @ N FEO05 The inverter output voltage (%/V) is displayed.
Torque @ NG FE18 The torque (%) is displayed.
Torque current @ e 50 FE20 The torque current (%/A) is displayed.
Inverter load factor @ L0 FE27 The inverter load factor (%) is displayed.
PBR cumulative @ ot FE25 The cumulative load factor of the braking resistor
load factor T (%) is displayed.
Input power @ R RO FE29 The inverter input power (kW) is displayed.
Output power: @ H 15 FE30 The inverter output power (kW) is displayed.
Operation'fre® oA The operation frequency (Hz/free unit) is dis-
[y =y YN FDOO
quency played.

(Gontintied overleaf)
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(Continued)

Key LED Communi-

ltem displayed | o ated | display | cation 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.

{
1

{ [
N 1
A\

OFF: /’ /’ /’ J
Note 4 | Input terminal @ NRERN] FEO6 VIA _j \\__ E
VIB / \ R
S3 RES
S1

S2

ON: ! {

The ON/QFF status of each of the control signal
output terminals (RY, OUT and FL) is displayed in

bits:
Note 5 | Output terminal o oot FEO7 Ry o o d
OFF: |\ \
FL -l \} RY-RC
OUT-NO

CPU1 version w il FEO8 The version of the CPU1 is displayed.
CPU2 version w4 FE73 The version of the CPU2 is displayed.
Memory version wE I FEO09 The version of the memory mounted is displayed.

The PID feedback value is displayed. (Default set-

PID feedback ting: unit Hz)

ol 54 FE22

Frequency com-
mand value (PID-
computed)

The PID-computed frequency command value is

L i
Iy FE15 displayed. (Default setting: unit Hz)

Integral input The integrated amount of power (kWh) supplied to

Note 6 |  or L FE76 the inverter is displayed.

P (0.01=1kKWh, 1.00=100kWh)

Intearal output The integrated amount of power (kWh) supplied
Note 6 ow?-}r P H 75 FE77 from the inverter is displayed.

P (0.01=1kWh, 1.00=100kWh)

Rated currént AIES FE70 The rated current of the inverter (A) is displayed.
Note 7 | Past trip oriel FE10 Past trip 1 (displayed alternately)
Note 7 | Past trip 2 OH oF FE11 Past trip 2 (displayed alternately)
Note 7, Past trip 3 OF3ded FE12 Past trip 3 (displayed alternately)

Q00 CICNY 00000 OO

(Continued overleaf)
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(Continued)
. Key LED Communi- .
Item displayed operated | display | cation No. Description
Note 7 | Past trip 4 @ nEr-- oY FE13 Past trip 4 (displayed alternately)
The ON/OFF status of each ofdhe cooling fan, cir-
cuit board capacitor, main ‘€ifcuit capacitor or life
alarm of cumulative operationime is displayed in
bits.
ON: !
Note 8 | Life alarm @ n . OFF:
information iWoowaa il FET9
5] D [l
[N (e
||
Cudffulative j \l— Cooling fan
operatign time Control circuit board capacitor
Main circuit capacitor
Cumulative Lo Theeumulative operation time is displayed.
Note 9 operation time @ b FElé 0'@1=1 hour, 1.00=100 hours)
Default display - The operation frequency is displayed (Operation at
mode oLy 60Hz).

Note 1: Press the @ or @ key to change itemsidisplayed in the status monitor mode.

Note 2: You can switch between % and A (ampere)\ (volt), using the parameter F 7 ! (current/voltage unit
selection).

Note 3: The input (DC) voltage displayed is/1./2 “times as large as the rectified d.c. input voltage.

Note 4: The number of bars displayed¥aries depending on the setting of 7 {1 5 (analog input/logic input func-
tion selection). The bar representing,VIA or VIB is displayed only when the logic input function is as-
signed to the VIA or VIB temminalyrespectively.

If £ {15 = [I: Neither the barsepresenting VIA nor the bar representing VIB is displayed.
IfF ! { or £': The bar representing VIA is not displayed.

The bar representing VIB is displayed.
If £ {05 = Fop X Both/the bar representing VIA and VIB are displayed.

Note 5: The number of@@arsidisplayed varies depending on the setting of F & 5 5 (logic output/pulse train output
selection)y Thebar representing the OUT-NO terminal is displayed only when logic output function is as-
signed to it
If £ & 548 = [i:The bar representing OUT-NO is displayed.

If 5 5% = [ The bar representing OUT-NO is not displayed.
Note 6: Thegrifitegrated amounts of input and output power will be reset to zero, if you press and hold down the

Lt

o
=

key for 3 seconds or more when power is off or when the input terminal function CKWH (input

tefminal function: 51) is turned on or displayed.
Note 74 Pastrip records are displayed in the following sequence: 1 (latest trip record) <2<3<4 (oldest trip rec-
ord). 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.

Noie 8: The life alarm is displayed based on the value calculated from the annual average ambient temperature,
operation time and load current specified using ~ 5 7 4. Use this alarm as a guide only, since it is based
on a rough estimation.

Note 9: The cumulative operation time increments only when the machine is in operation.
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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

Note 7

Note 1

Note 2

Note 3

Note 4

Note 5

Note 9

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.

. Key . -
Item displayed operated LED display Descriptioft
Past trip 1 Ot el Past trip 1 (displayed alternately)
Continuous trios @ - The number of time the sameytrip occurred in succession is
P noc displayed. (Unit: times)
Operation @ o The operation frequengy whenithe trip occurred is
frequency H displayed.
Direction of @ . The direction of rotatiomwhen the trip occurred is displayed.
rotation e (F - - F: Forwardiruft, 5~ - - : Reverse run)
Operation fre- @ oA The operation,command value when the trip occurred is
quency command T displayed.
- M The inverier'output current when the trip occurred is
I N ]
Load current @ Lol displayed. (%(A)
The inVerter input voltage (DC) when the trip occurred is
N e |
Input voltage @ Jicu displayed. (%),
The inverter output voltage when the trip occurred is
oo
Output voltage @ ol 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: { L,
OFF: / / A\ \ \
Input terminal @ o ofe Ty VIA
S3
S2
The ON/OFF statuses of the control output terminals (RY,
OUT and FL) are displayed in bits.
ON: { o !
Output terminal @ o oot OFF: - l
FL -/ \ \- RY-RC
OUT-NO
. The cumulative operation time when the trip occurred is
Cumulative L oC ,
operationtimé gl = el x displayed.
P (0.01=1 hour, 1.00=100 hours)
Past trip 1 O ! © ! | Pressthis key to return to past trip 1.
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Note 1:
Note 2:

Note 3:
Note 4:

Note 5:

Note 6:

Note 7:
Note 9:

Press the @ or @ key to change items displayed in the status monitor mode.

You can switch between % and A (ampere)/V (volt), using the parameter = 7/ { (current/voltage unit

selection).
The input (DC) voltage displayed is 1./2 times as large as the rectified d.c. input,voltage.
The number of bars displayed varies depending on the setting of F {5 (analogimput/logic input func-
tion selection). The bar representing VIA or VIB is displayed only when thetlegic input function is as-
signed to the VIA or VIB terminal, respectively.
If F {75 = [I: Neither the bar representing VIA nor the bar representing VIBJis, displayed.
If F { or Z: The bar representing VIA is not displayed.
The bar representing VIB is displayed.
If £ {39 = 3 or 4: Both the bar representing VIA and VIB are displayed.
The number of bars displayed varies depending on the settingfof /5 5 5 (logic output/pulse train output
selection). The bar representing the OUT-NO terminal is displayed only when logic output function is as-
signed to it.
If F5 55 =[: The bar representing OUT-NO is displayed.
If F5 55 = {: The bar representing OUT-NO is notydisplayed.
The integrated amounts of input and output power,will'be reset to zero, if you press and hold down the

¢
[Xn]
I}

key for 3 seconds or more when power is offyor when the input terminal function CKWH (input
terminal function: 51) is turned on or displayed.
If there is no trip record, = £ - ~ is displayeds
The cumulative operation time increments enly When the machine is in operation.
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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 Failure Description
code
AnErr () 0000 No error
ori 0001 Overcurrent during acceleration
ore 0002 Overcurrent during deceleration
or3 0003 Overcurrent during constant speedieperation
gL 0004 Load-side overcurrent during start-(p
GJCR 0005 Armature-side overcurrent during start-up
EFH I 0008 Input phase failure orlexhaustion of main circuit capacitor
EPHO 0009 Output phase failure
or 000A Overvoltage during‘acceleration
orz 000B Overvoltage duting deceleration
or3 000C Overvoltage during censtant-speed operation
oL 000D Invertér overloadrip
oL 000E Motorlovefload trip
alr 000F Dynamic braking register overload trip
OH 0010 @verheating trip or thermal detector failure
£ 0011 Energency stop
EEF 0012 E3PROM fault 1 (writing error)
EERZ 0013 IEZ‘I:I?JOM fault 2 (initialization error) or power-off during the setting of
EEF3 0014 E’PROM fault 3 (reading error)
Errc 0015 Inverter RAM fault
Err3d 0016 Inverter ROM fault
Err™ 0017 CPU fault trip 1
Errh 0018 Communication error
Errd 001A Current defector fault
ErrE 001B Optional circuit board format error
ur 001D Small-current trip
. 001E Undervoltage trip
e 0020 Over-torque trip
FFC 0022 Ground fault

(Continued overleaf)
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(Continued)
Error code Fséléjée Description
T 0025 Overcurrent flowing in element during acceleration
arer 0026 Overcurrent flowing in element during deceleration
ogr3F 0027 Overcurrent flowing in element during constant-spéed operation
EEnm ! 0054 Auto-tuning error
EEHF 0029 Inverter type error
OHc 002E External thermal input
E- {8 0032 VIA cable break
£-1i5 0033 Communication error between CGPUS
£E-20 0034 V/F control error
E-c2 0035 CPU fault 2
SOUE 002F Step-out (for PM motors‘enly)
(Note) Past trip records (trip records retained or trips thakoccutredin 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 errof'cade; this code is displayed to show the absence of error
when the past trip monitor mode is selécted.

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 turningieff oriresetting the inverter, follow the steps described in 8.1.2, "Display of
detailed information on a past trip,4

B Example of call-up ektrip.information

. Key LED Communi- -
Item displayed Sheratéd display cation No. Description
Status monitor mode (The code blinks if a trip oc-
Cause of trip OF curs.)
The motor coasts and comes to a stop (coast stop).
Parameter setting o The first basic parameter “A L{ 5~ (history function)
mode e is displayed.
Direction of The direction of rotation at the occurence of a trip
rotation Fr-F FEO1 is displayed. (F ~ - F: forward run, F - - r:
reverser run).
Operationyfre- @ cCr FEO2 The operation frequency command value (Hz/free
duency comimand i unit) at the occurrence of a trip is displayed.
- The output power of the inverter at the occurrence
r «ar
. &4 @ oAy FEO3 of a trip (%/A) is displayed.
The inverter input (DC) voltage (%/V) at the
oot
Input voltage @ S0 FE04 occurrence of a trip is displayed.
- The output voltage of the inverter at the
P ]
Output voltage @ o FEO5 occurrence of a trip (%/V) is displayed.

(Continued overleaf)
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(Continued)
. Key LED Communi- o
Item displayed operated display cation No. Description
o cn The torque at the occurrence of a trip (%) is
Torque @ oy FE18 displayed.
oA The torque current (%/A) at thefoccurrence of a
Torque current @ - Ju FE20 trip is displayed.
y ol The inverter load factor (%) at'the occurrence of a
Inverter load factor @ Lo FE27 trip is displayed.
PBR cumulative @ A FE25 The cumulative load facter (%)of the resistor at
load factor T the occurrence of a trip,is displayed.
- The inverter input power (kW) at the occurrence of
|5 o
Input power @ L= FE29 a trip is displayed.
“r The inverter outputypower (kW) at the occurrence
Lt ()
OQutput power @ A5 FE30 of a trip is displayed.
Operation fre- @ e FE0O The invertemeutput,frequency (Hz/free unit) at the
quency coed occurrenge of ajitip is displayed.
Thel QN/OFF statuses of the control input termi-
nals (E,"R,,RES, S1, S2, S3, VIB and VIA) are dis-
playediin bits.
[ | I' I' { I' l'
Q) AR W W
Input terminal @ (ol FEO6 OFF: 7 \
L I O A B B A l VIA _/ \_ 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 occur-
rence of a trip is displayed in bits.
Output terminal @ o o FEO7 o o P
ON: [
OFF: -/
FL \ \. RY-RC
OUT-NO
CPU1 version @ w il FEO8 The version of the CPU1 is displayed.
CPU2 version @ vl ! FE73 The version of the CPU2 is displayed.
Memorygversion @ wE0 FEO9 The version of the memory mounted is displayed.
- The PID feedback value at the occurrence of a trip
_ g ]
PID&gdgek @ v FE22 is displayed. (Default setting: unit Hz)
Frequeney,com- The PID-computed frequency command value at
mand value(PID- @ 70 FE15 the occurrence of a trip is displayed. (Default set-

computed)

ting: unit Hz)

(Continded overleaf)

H-8
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(Continued)

Key LED Communi-

ltem displayed | o ated | display | cation No.

Description

The integrated amount of power (kWh),supplied to
h HS FE76 | the inverter is displayed.

(0.01=1kWh, 1.00=100kWh)

The integrated amoufibof pewer (kWh) supplied

H 15 FE77 from the inverter is displayed.:

(0.01=1kWh, 1.00=100kWh)

The inverter rated ¢urrent (A) at the occurrence of
a trip is displayed.

Integral input
power

Integral output
power

Rated current R IEBs FE70

Note 7 | Past trip 1 FE10 Past trip 1 (displayed'alternately)

Note 7 | Past trip 2 OH o FE11 Past trip 2 (displayed alternately)

Note 7 | Past trip 3 Filoed FE12 Pastgdrip3 (displayed alternately)

Q0G0 CIONO)

Note 7 | Past trip 4 -~ <4  FE13 Past trip.4 (displayed alternately)

The ON/OFF status of each of the cooling fan, cir-
cuitiboard capacitor, main circuit capacitor or life
alarm of cumulative operation time is displayed in

bits.
ON: !
Note 8 i i - :
Ir_T:;etiglr?rm infor @ n o Peo OFF: ,
:-I'D « (1 ll
[
Cumulative J \l— Cooling fan
operation time Control circuit board capacitor
Main circuit capacitor
Note 9 (?umglative opera- @ L0 FE14 The cEmuIative oper_ation time is displayed.
tion time (0.01=1 hour, 1.00=100 hours)
rai?; It display oFs The cause of the trip is displayed.

Note 1: Items displayed when a trip occurs can be changed by pressing @ or @ key.

Note 2: You can switch between % and A (ampere)/V (volt), using the parameter F /[ { (current/voltage unit
selection)y

Note 3: The inpus(DC) voltage displayed is 1./2  times as large as the rectified d.c. input voltage.

Note 49 Theynumber of bars displayed varies depending on the setting of = [ 5 (analog input/logic input func-
tiom,selection). The bar representing VIA or VIB is displayed only when the logic input function is as-
signed to the VIA or VIB terminal, respectively.

If¢F {05 = I Neither the bar representing VIA nor the bar representing VIB is displayed.
It # {15 = ! or £': 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 as-
signed to it.

H-9
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If ¥ 555 =L The bar representing OUT-NO is displayed. O
If F5 55 = {: The bar representing OUT-NO is not displayed.
Note 6: 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 (ir$ut ter-
minal function: 51) is turned on or displayed.

Note 7: Past rip records are displayed in the following sequence: 1 (latest trip record) & dest trip rec-
ord). If no trip occurred in the past, the message “~ £ ~ - will be displayed. i ast trip record
1, 2, 3 or 4 can be displayed by pressing the @ key when past trip 1, 2, B%played. For more
information, see 8.1.2.

Note 8: The life alarm is displayed based on the value calculated from the ann verage ambient temperature,
operation time and load current specified using ~ 5 5 4. Use this a guide only, since it is based
on a rough estimation.

Note 9: The cumulative operation time increments only when the ma

Note 10: At the occurrence of a trip, maximum values are not al
tecting time.

in‘operation.
and displayed for reasons of de-

L 4

N
S

Q
o
&

L 4
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9. TakinW o satisfy the CE directive

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 censidered 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 di-
rective.

The CE mark must be put on all machines and systems with builtéin inverters because such machines and sys-
tems are subject to the above directives. It is the responsibilityyof 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 finaliproduetsito put the CE mark on each one. In order to
make machines and systems with built-in inverters compliantwith the EMC directive and the low-voltage direc-
tive, this section explains how to install inverters andfwhatymeasures should be taken to satisfy the EMC direc-
tive.

We have tested representative models witipthem/installed as described later in this manual to check for confor-
mity with the EMC directive. However,ve cannot check all inverters for conformity because whether or not they
conform to the EMC direction depends onhow they are installed and connected. In other words, the application
of the EMC directive varies dependingen theyeomposition of the control panel with a built-in inverter(s), the rela-
tionship 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 fiot subject to approval for CE marking. |

The CE mark mustibegout on every final product that includes an inverter(s) and a motor(s). The VF-S11 series of
inverters campliesiwith the EMC directive if an EMI filter recommended by Toshiba is connected to it and wiring is
carried out correetly.

B, EMC directive 89/336/EEC
The EMC standards are broadly divided into two categories; immunity- and emission-related standards, each of

whichyis flrther 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 Proc(ijt;c;gztan- Test standard and level
Emission Radiation noise CISPR/B/276/DC Class A Group 1
Transmission noise CISPR/B/276/DC/Class A Group 1
Static discharge IEC61000-4-2
Radioactive radio-frequency mag- IEC61000-4-3
netic contactor field
Immunity First transient burst IEC 61800-3 IEC61000-44
Lightning surge IEC61000-4-5
Radio-frequency induc- IEC61000:4-6
tion/transmission interference
Voltage dip/Interruption of power IEC61000-4-11

Emission standards other than the above are applied to inverters when used inta commercial environment but not
an industrial environment.

Category Subcategory Pro?;;?,g:tan' Test standard and level
o Radiation noise CISPR/B/276/DC Class B Group 1
Emission I mission noise IEC 618Q0-3  "CISPR/B/276/DC Class B Group 1

9.1.2

Measures to satisfy the EMC directive

This subsection explains what measures must be takento satisfy the EMC directive.

(1) Insert a recommended EMI filter (Table'2)4n the input side of the inverter to reduce and transmission noise
and radiation noise from input cables:
In the combinations listed in Table " Inverters are tested in these combination to see if they comply with
transmission noise standards. Forinverters used in Japan, it is recommended to use the NF series of noise

filters.

Table 2 lists noise filter§’recommended for the inverters.




TOSHIBA E@581158

Table 2 Combinations of inverter and EMI filter

Three-phase 200V class
Combination of inverter and filter
Transmission noise
CISPR/B/276/DC Class A Group 1
Applicable filters
(Length of motor connecting cable:
Max. 5 m)

Transmission noise
EN55011 Class B Group 1
Applicable filters
(Length of motor connecting cable:
Max. 1 m)

Inverter

VFS11-2002PM

EMFS11-2007AZ

VFS11-2004PM

EMFS11-2007AZ

VFS11-2005PM

EMFS11-2007AZ

VFS11-2007PM

EMFS11-2007AZ

VFS11-2015PM

EMFS11-4015BZ

VFS11-2022PM

EMFS11-4015BZ

VFS11-2037PM

EMFS11-4025CZ

VFS11-2055PM

EMFS11-4047DZ

VFS11-2075PM

EMFS11-4047DZ

VFS11-2110PM

EMFS11-2083EZ

VFS11-2150PM

EMFS11-2083EZ

Three-phase 400V class

Combination oflinverterand filter

Inverter

Transmission noise
CISPR/B/276/DC Class A Group 1
Applicable filters
(Length of motor connecting cable:
Max. 5 m)

Transmission noise
EN55014 Class B Group 1
Applicable filters
(LLength efymotor connecting cable:

Transmission noise
EN55011 Class A Group 1
Applicable filters
(Length of motor connecting cable:

Max. 20 m)

Max. 50 m)

VFS11-4004PL

With a built-in filter

EMFS11-4015BZ

VFS11-4007PL

With a built-in filter

EMFS11-4015BZ

VFS11-4015PL

With a built-in filter

EMFS11-4015BZ

VFS11-4022PL

With a built-in filier

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-infilter

EMFS11-4047DZ

VFS11-4110PL

With a built-in,filter

EMFS11-4049EZ

VFS11-4150PL

With a built-in filter

EMFS11-4049EZ

Single-phase 200V class

Combination of inverter and filter

Inverter

JTransmission noise
CISPR/B/276/BC Class A Group 1
Applicable filters
(Cength ofimotor connecting cable:
Max. 5 m)

Transmission noise
EN55011 Class B Group 1
Applicable filters
(Length of motor connecting cable:

Transmission noise
EN55011 Class A Group 1
Applicable filters
(Length of motor connecting cable:

Max. 20 m)

Max. 50 m)

VFS11S-2002PL

With a built-in filter

EMFS11S-2009AZ

VFS11S-2004PL

With a built-in filter

EMFS11S-2009AZ

VFS11S-2007Ris

With a built-in filter

EMFS11S-2009AZ

VFS11S-2015PL,

With a built-in filter

EMFS11S-2016BZ

VFS148:2022RP1

With a built-in filter

EMFS11S-2022CZ

(2) Use shielded power cables, such as inverter output cables, and shielded control cables. Route the cables
and Wwires 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 to-
gether, instead cross at right angle.
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@)

(4)
®)

(6)

[Example of wiring]

O

Install the inverter and the filter on the same metal plate. It is more effective in limiting the radiation ngise
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. 4

To suppress radiation noise from cables, ground all shielded cables through a noise cu

It is effective to earth shielded cables in the vicinity of the inverter, cabinet and filtxa radius of 10cm

from each of them). Inserting a ferrite core in a shielded cable is even more effective i iting the radiation
noise.
To further limit the radiation noise, insert a zero-phase reactor in the inverter qutpu and insert ferrite

cores in the earth cables of the metal plate and cabinet.

J_ FL relay wiring

L 4
G”{ te To relay
Xy wiring Control wiring (Shielded cables)
Motor wiring (Shielded cables)
Braking r iring (Shielded cables)
Not N earth the shielded cable, following the example shown in Fig.
dedfcable . .
o) Strip the cable and fix it to the metal plate by

means of a metal saddle for electrical work or
equivalent.
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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
200V class - 3.0mm (5.2.16.1)
400V class - 5.5mm (5.2.16.1)

EN 50178 applies to electrical equipment intended speciallysfor use in power installations, and sets out the condi-

tions 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 machinefor system, it is necessary to take the following measures so that

the inverter satisfies the low-voltage direciive.

(1) Install the inverter in a cabinet and ground the'inverter enclosure. When doing maintenance, be extremely
careful not to put your fingers intothe'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 Mires tothe 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 platef(attache@d as standard) and another cable connect to earth terminal on the EMC
plate. Refer to theftable10.1 for earth cable sizes.

(8) Install a non-fuse gircuitybreaker or a fuse on the input side of the inverter.
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10. PeriplW

@ Danger

0 ¢ 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 seriousiinjury.

Mandatory
g e Connect earth cables securely.

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 andhdevices

Capacity of Wire size (See Note 4)
Voltage class applicable Inverter model I;/Iain circuit ch reactor , Braking resis.tor/ Earth c?ble
motor (kW) (mm°) (See'Note 1) (optional) (mm®) Br_akmg unit 2 (mm?°)
(optional) (mm®)
0.2 VFS11S-2002PL 2.0 2.0 2.0 3.5
Single-phase 0.4 VFS11S-2004PL 2.0 2.0 2.0 3.5
200V class 0.75 VFS11S-2007PL 20 2.0 2.0 3.5
1.5 VFS11S-2015PL 2.0 2.0 2.0 3.5
2.2 VFS11S-2022PL 2.0 3.5 2.0 3.5
0.2 VFS11-2002PM 2.0 1.25 2.0 3.5
0.4 VFS11-2004PM 2.0 1.25 2.0 3.5
0.55 VFS11-2005PM 2.0 2.0 2.0 3.5
0.75 VFS11<2007PM 2.0 2.0 2.0 3.5
1.5 VFS11-2016PM 2.0 2.0 2.0 3.5
Foteo-phase 2.2 VFS11:2022PM 2.0 2.0 2.0 35
3.7 VFSA1-2037RM 5.5 5.5 2.0 3.5
5.5 VFST-2055PM 5.5 8.0 5.5 55
7.5 VFS11-2075PM 8.0 14 5.5 8.0
11 VFS11:2110PM 14 14 5.5 14
15 VIES11-2150PM 14x2 14x2 5.5 22
0.4 VFS11-4004PL 2.0 2.0 2.0 3.5
0.75 VFS11-4007PL 2.0 2.0 2.0 3.5
1.5 VFS11-4015PL 2.0 2.0 2.0 3.5
Three-phase 2.2 VFS11-4022PL 2.0 2.0 2.0 3.5
400V class 3.7, VFS11-4037PL 2.0 2.0 2.0 3.5
5.5 VFS11-4055PL 2.0 3.5 2.0 3.5
7.5 VFS11-4075PL 3.5 5.5 2.0 3.5
11 VFS11-4110PL 5.5 8.0 2.0 5.5
15 VFS11-4150PL 8.0 14 2.0 8.0

Noté’1: Sizes of the wires connected to the input terminals R, S and T and the output terminals U, V and W when
the length of each wire does not exceed 30m.

Note 2: Fof'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.

J-1
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B Selection of wiring devices

Non-fuse circuit | Magnetic contactor Overload relay Earth leakage
Capacity of breaker (MC) (THR) breaker
applicable (MCCB) Note 4) (ECLB)
Voltage class prF‘;otor Inverter model Rated Type Rated Type | Adjusted current | Type Rated Type
(kW) current | Notel) | current | Notel) (A) Notel)gjwcurrent | Notel)
(A) (A) (For reference) A)
0.2 VFS11S-2002PL 10 NJ30N 11 LC1D096 1.3 'R8D066 10 NJV50E
Single-phase 0.4 VFS11S-2004PL| 15 NJ30N 11 LC1D096 2.3 LR3D0%6 15 NJV50E
200V class 0.75 VFS11S-2007PL] 20 NJ30ON 11 LC1D096 3.6 LR3D086 20 NJV50E
1.5 VFS11S-2015PL 30 NJ3ON 18 LC1D186 6.8 LR3D126 30 NJV50E
2.2 VFS11S-2022PL| 40 NJ50E 35 LC1D326 9.3 LR3D146 40 NJV50E
0.2 VFS11-2002PM 5 NJ30ON 11 LC1D096 1.3 LR3D066 5 NJV50E
0.4 VFS11-2004PM 5 NJ30N 11 LC1D096 2.3 LR3D076 5 NJV50E
0.55 VFS11-2005PM 10 NJ30N 11 LC1D096 2.7 LR3D086 10 NJV50E
0.75 VFES11-2007PM 10 NJ30N 11 LC1D096 3.6 LR3D086 10 NJV50E
Th h 1.5 VFS11-2015PM 15 NJ30N 11 LC1D096 6.8 LR3D126 15 NJV50E
200V s [22 VFS11-2022PM|__ 20 | NJBON | 13 |LCiD126 98 LR3D146] 20 | NJV50E
3.7 VFS11-2037PM 30 NJ30N 26 LC1D256 15 LR3D216 30 NJV50E
5.5 VFS11-2055PM 50 NJ50E 35 L@1D326 22 LR3D226 50 NJV50E
7.5 VFS11-2075PM 60 NJ100F 50 C50 28 LR3D326 60 NJV60F
11 VFS11-2110PM 100 NJ100F 65 C65J 44 T65J 100 NJV100F
15 VFS11-2150PM 125 NJ225F 80. C80A 57 T65J 125 NJV225F
0.4 VFS11-4004PL 5 NJ30ON 9 LC1D096 1.0 LR3D066 5 NJV50E
0.75 VFS11-4007PL 5 NJ30N 9 LC1R096 1.6 LR3D076 5 NJV50E
1.5 VFS11-4015PL 10 NJ30N 9 LC1D096 3.6 LR3D086 10 NJV50E
Three-phase |2.2 VFS11-4022PL 15 NJ30N 9 LC1D096 5.0 LR3D106 15 NJV50E
400V class 3.7 VFS11-4037PL 20 NJ30N 13 LC1D126 6.8 LR3D126 20 NJV50E
(Note 5) 5.5 VFS11-4055PL 30 NJ30ON 17 LC1D186 11 LR3D166 30 NJV50E
7.5 VFS11-4075PL 30 NJ30N 25 LC1D256 15 LR3D216 30 NJV50E
11 VFS11-4110PL 50 NJ50E 33 LC1D326 22 LR3D226 50 NJV50E
15 VFS11-4150PL 60 NJ100F 48 C50J 28 LR3D326 60 NJV100F

Note 1: Produced by Schneider Toshibagelectti¢ corporation.

Note 2: Be sure to attach a surge killer to theyexciting coil of the relay and the magnetic contactor.

Note 3: When using the auxiliary conta¢ts2a ofthe magnetic contactor MC for the control circuit, connect the
contacts 2a in parallel to increasg reliability.

Note 4: Select an MCCB with a cdrrent breaking rating appropriate to the capacity of the power supply, because
short-circuit currentsWVary ‘greatly depending on the capacity of the power supply and the condition of the
wiring system. The MCCBjMC, THR and ECLM in this table were selected, on the assumption that a
power supply withga nekmal capacity would be used.

Note 5: 400V class: For theyeperation and control circuits, regulate the voltage at 200V 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)ter nen#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 (pri-
mary-side magnetic contactor) between the inverter and the power supply.

If the motor overload relay is tripped

If the protective detector (FL) built into the invertenjis activated

In the event of a power failure (for prevention of auto-restart)

If the resistor protective relay is tripped whén a%raking resistor or braking resistor unit is used

o O = -

When using the inverter with no magnetic contactori(MC) on the primary side, install a non-fuse circuit
breaker with a voltage tripping coil instead of amyMC 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 MG Thermal relay

U/t

Motor

Power supply & W/T2

W/T3

Forward run

Reverse run

Example of connection of a magnetic contactor in the primary circuit

Notes on,wiring

o When ffequently 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 com-
mercial power to the load when the inverter is out of operation.

Notes on wiring

10.3

Be sure to interlock the magnetic contactor on the secondary side with the power supply to pre¥ént commercial
power from being applied to the inverter output terminals.

When installing a magnetic contactor (MC) between the inverter and the motor, avoidsturningythe 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.

Installation of an overload relay

1)

2)

3)

The VF-S11 inverter has an electronic-thermal overload protective function.

In the following cases, however, an overload relay suitable forithe adjustment of the motor electronic ther-

mal protection level (& H - ) and appropriate to the motor usedyshould be installed between the inverter and

the motor.

e When using a motor with a current rating differentto that'efithe 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.

When using the VF-S11 inverter to operatea constant-torque motor, such as the Toshiba VF motor, adjust

the protection characteristic of the ele€troni¢ thermal protection unit (£ /7) to the VF motor use.

It is recommended to use a motor with athermal relay embedded in the motor coil to give sufficient protec-

tion to the motor, especially when it rung,in alow-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. L 4

Power supply %
Non-fuse breaker
MCCB

(3) High-attenuation
radio noise filter

(5)
Foot-mg
noise

o
&

Q Braking resistor

(4) Zero-phase reactor
ferrite core-type
radio noise filter

(6)
EMC plate
(attached as standard)

(4)

Zero-phase reactor
ferrite core-type
radio noise filter

(8)

Motor-end surge voltage
suppression filter

(for 400V models only)

Motor
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Optional external devices

No.

Device

Function and purpose

(1)

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 isconnected in the
same distribution system.

Effect
Reactor type Improvement of zosotagrsi\s/\llon of harmaffic Suppression of
power factor or less ) Othermodel | external surge
Input AC reactor ®) ©) ©) O
DC reactor O Large ®) O‘karge X

O Large : Large effective. O : effective. x : ineffective

Improves the power factor more than the input reactor:M/hen the facility applying the

inverter requires high reliability, it is recommendedtoyusethe DC reactor with an input

reactor effective for external surge suppression.

* An inverter unit of 200V-3.7kW or less is‘connected 4o a reactor selected on page J-8, 9
to conform "Guides of limits for harmonics‘eurrent emissions on general purpose
inverter having an input current up térand including 20A per phase" by the Japan
Electrical Manufacturers' Association.

(6)

High-attenuation filter | These types of filters are not necessary because all single-phase 200V or 3-phase 400V
(LC filter) NF type models have a built-in EMI noise filier, canforming to Class A, as standard. But install
manufactured by these filters if necessarily of noise‘feduction move and more.
3) Soshin Electric Co., o Effective to prevent interferenceyin atidio equipment used near the inverter.
Ltd. o Install on the input side of the invetter.
E ¢ Provided with wide-rangeéattenuation characteristics from AM radio bands to near
= 10MHz.
é * Use when equipmeniyreadily affected by noise is installed in the peripheral area.
S | Zero-phase reactor o Effective to prevenjinterference in audio equipment used near the inverter.
8 | (inductive filter) ferrite | o Effective in noiseredtietion on both input and output sides of the inverter.
(4) o core-type ] « Provided with attenuation characteristics of several dB in frequencies from AM radio
5 | by Soshin Electric bands to 10MHz.
g Co., Ltd. o For noise gountermeasures, insert on the secondary side of the inverter.
g Foot-mounted noise High-attenuation EMI noise filter requiring only small space; mounted on the rear side of
o | filter the inverter, Thesinstallation of this filter reduces transmission noise below the level re-
quired,for thelinverter to comply with the following standard.
(5) 3-4phase 200V model : CISPR/B/276/DC Class A Group 1
(Length of motor connecting cable: Max. 5 m)
1¥phase200V/3-phase 400V models : EN55011 Class B Group 1
(Length of motor connecting cable: Max. 20 m)
EMC plate A'steel plate used to connect shielded earth wires from inverter's power cables or to

(attached as standard)

cannect earth wires from external devices.

(7)

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.

(8)

Surge suppression filier
(400V 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 400V class motor driven with an inverter.

9)

Conduit pipe attachment

kit

Attachment kit used for conformance to NEMA TYPE1.

(10)

DIN railkit

Available for 1.5kW models and lower. (Model: DINO03Z, DIN005Z)




TOSHIBA

E6581158

No. Device Function and purpose
(11) Parameter writer Note 1) | Use this unit for batch read, batch copy, and batch writing of setting parameters:
(Model: PWU0012)
Extension panel  Note 1) | Extended operation panel kit provided with LED indication section, RUN/STOP key,
(12) UP/DOWN key, Monitor key, and Enter key.
(Model: RKP0012)
Internal RS485 This unit allows you to connect a personal computer to multiple inverfers for data transfer.
(13) | communication circuit (Model: RS40032)
board
(14) RS485 communication This unit allows you to connect a personal computer to multiplg inverters for data transfer.
converter unit Note 1) | (Models: RS4001Z, RS40027)
(15) RS232C communication This unit allows you to connect a personal computer to inverters for data communications.
converter unit (Model: RS20035)
Remote panel This panel includes a frequency meter, a frequencygregulaior and RUN/STOP
(16) (forward/reverse run)switches.
(Model: CBVR-7B1)
(17) Application control unit The AP series of control units is available fof'the,inverter to allow it to perform various
kinds of applied control. Contact your Joshibatepresentative for further information.
Note 1: Dedicated cables are needed to connect inverters to a personal‘ecomputer.
Cable models: CAB0011 (1m)
CABO0013 (3m)
CABO0015 (5m)
Table for selection of optional external devices
Capacity of Input AC DC Radio noise reductionifilter Motor-end
Volltage applir,;able Inverter model reactor reactor High-_ Core type Brgkitng surge voltage El\'/\I‘Ctplgte Foot-mounted filter dD”\t‘
class r(nk(\>No)r (Note 2) (Note 2) attetr;::tlon (SeeNote 1.) resistor sup?irlfesrsmn (Note 3) adapter
. 0.2 VFS11S-2002PL | PFL-2002S DCLS-2002 - RC5078 PBR-2007 EMP003Z EMFS11S-2009AZ DIN003Z
Slrr:gle- 0.4 VFS11S-2004PL | PFL-2005S DCL-2007 RC5078 PBR-2007 EMP003Z EMFS11S-2009AZ DIN003Z
')2035\7 0.75 VFS11S-2007PL | PFL-2011S DCL-2022 RC5078 PBR-2007 EMP003Z EMFS11S-2009AZ DIN003Z
class 1.5 VFS11S-2015PL | PFL-2018S DCL-2037 RC5078 PBR-2022 EMP004Z EMFS11S-2016BZ DIN005Z
2.2 VFS11S-2022PL | PFL-2018S DCL-2037 - RC5078 PBR-2022 EMP004Z EMFS11S-2022CZ -
0.2 VFS11-2002PM PFL-2001S DCL-2002 NF3005A-MJ RC5078 PBR-2007 EMPQ03Z EMFS11-2007AZ DIN003Z
0.4 VFS11-2004PM PFL-2005S DCL-2007% NF3005A-MJ RC5078 PBR-2007 EMP003Z EMFS11-2007AZ DIN003Z
0.55 VFS11-2005PM PFL-2005S DCL-2007 NF3005A-MJ RC5078 PBR-2007 EMP003Z EMFS11-2007AZ DIN003Z
_ 0.75 VFS11-2007PM PFL-2005S DGL-2007 NF3005A-MJ RC5078 PBR-2007 EMPQ03Z EMFS11-2007AZ DIN003Z
i':gle' 1.5 VFS11-2015PM PFL-2011S DCL-2022 NF3015A-MJ RC5078 PBR-2022 EMP004Z EMFS11-4015BZ DIN005Z
20&({)sve 2.2 VFS11-2022PM PFL-2011S DCL:2022 NF3015A-MJ RC5078 PBR-2022 EMP004Z EMFS11-4015BZ DIN005Z
class 3.7 VFS11-2037PM PFL-2018S DCL-2087 | NF3020A-MJ RC5078 PBR-2037 EMP004Z EMFS11-4025CZ -
5.5 VFS11-2055PM PFL-2025S5 DCL=2055 NF3030A-MJ RC9129 PBR3-2055 EMP005Z EMFS11-4047DZ
7.5 VFS11-2075PM PFL-2050S DCL-2110 NF3040A-MJ RC9129 PBR3-2075 EMP005Z EMFS11-4047DZ
11 VFS11-2110PM PFL-2050S DCL-2110 NF3050A-MJ RC9129 PBR3-2110 EMP006Z EMFS11-2083EZ
15 VFS11-2150PM PFL-2100S DCL-2220 NF3080A-MJ RC9129 PBR3-2150 EMP006Z EMFS11-2083EZ -
0.4 VFS11-4004PL RFL-4012S DCL-2007 NF3010C-MJ RC5078 PBR-2007 MSF-4015Z EMP004Z EMFS11-4015BZ DIN005Z
0.75 VFS11-4007PL PFL-40128 DCL-2007 | NF3010C-MJ RC5078 PBR-2007 MSF-4015Z EMP004Z EMFS11-4015BZ DIN005Z
. 1.5 VFS11-4015PL PEL-40128 DCL-2007 NF3010C-MJ RC5078 PBR-2007 MSF-4015Z EMP004Z EMFS11-4015BZ DIN005Z
%Egle- 2.2 VFS11-4022Pls PFL-4012S DCL-2022 | NF3010C-MJ RC5078 PBR-2007 MSF-4037Z EMP004Z EMFS11-4025CZ -
40?)5\7 3.7 VFS11-4037PL PEL-40128 DCL-2022 NF3010C-MJ RC5078 PBR-4037 MSF-4037Z EMP004Z EMFS11-4025CZ
class 55 VFSi#1-4055PL PEL-4025S8 DCL-4110 NF3015C-MJ RC9129 PBR3-4055 | MSF-4075Z EMP005Z EMFS11-4047DZ
7.5 VFS11-4075PL RPFL-4025S8 DCL-4110 NF3020C-MJ RC9129 PBR3-4075 | MSF-4075Z EMP005Z EMFS11-4047DZ
11 VFS11-4110RL PFL-4025S8 DCL-4110 NF3030C-MJ RC9129 PBR3-4110 | MSF-4150Z EMP006Z EMFS11-4049EZ
15 VFS11:4150PL PFL-40508 DCL-4220 | NF3040C-MJ RC9129 PBR3-4150 | MSF-4150Z EMP006Z EMFS11-4049EZ

Noted: 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: © Connecting this reactor to the inverter makes it compliant with the standard "General Inverter (input
current of 20A or less) Harmonic Suppression Measures Execution Guidelines" set by the Japan Elec-
tric Industry Association.

Note 3: EMC plate is attached as standard.

J-7
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Devices External dimensions and connections
Input AC re-
actor VFS11
(AC L) G Terminal box with cover AC reactor
\ \ R 8 LD PR
Power Y
I (L T souce W] 713 N
) T W
( J ;h + NT t : ‘ i
_ ? |
5] |
NP "’i VFS118
| | i AC re@gtor
[ 1! LTI |
L\ /., i . + I 1] 4
|  I— D — | ‘l—— E —-—] D \ 4-¢F holes E
A B A
Fig- A Fig. B
Dimensions (mm), % Approx.
Model Rating Inverter type @ Terminals weight
Al B |c|DY%| RMgG |E (kg)
PFLS2002S [1¢-230V-2.0A-50/60Hz |VFS11S-2002PL (Note) | 80 | 55 | 115 | 63 |45 5 45 Harmonica terminal M3.5 0.85
PFL2001S 3¢9-230V-1.7A-50/60Hz [ VFS11-2002PM (Note) | 105 | 65 | 4154m90. | 55 5 40 Harmonica terminal M3.5 1.0
VFS11-2004 ~ 2007PM . .
PFL2005S 3¢-230V-5.5A-50/60Hz VFS11S-2004PL (Note) 105 | 65,] 115180 | 55 5 40 Harmonica terminal M3.5 1.2
VFS11-2015, 2022PM . .
- - - g A
PFL2011S 3¢-230V-11A-50/60Hz VFS11S-2007PL (Note) 130 | 70 41400, 115 |60 5 50 Harmonica terminal M4 23
VFS11-2037PM
PFL2018S 3¢-230V-18A-50/60Hz |VFS11S-2015, 130 | 704440 | 115 | 60 5 50 Harmonica terminal M4 25
2022PL (Note)
PFL2025S 30-230V-25A-50/60Hz [ VFS11-2055PM 125 | 100 5130 | 50 | 83 7 b Harmonica terminal M4 2.6
PFL2050S 30-230V-50A-50/60Hz [ VFS11-2075, 2110PM 155 |A15 | 140 | 50 | 95 7 - B Harmonica terminal M6 3.4
PFL2100S 3¢-230V-100A-50/60Hz [VFS11-2150PM 230 | 1504210 | 60 | 90 8 b Harmonica terminal M8 8.2
PFL4012S 3¢-460V-12.5A-50/60Hz | VFS11-4004 ~4037PL 4125 ] 95 | 130 50 | 79 7 - Harmonica terminal M4 2.3
PFL4025S 3¢-460V-25A-50/60Hz | VFS11-4055 ~4110P L 1551 110 | 155 50 | 94 7 - B 4.9
PFL4050S 30-460V-50A-50/60Hz [ VFS11-4150RL 155|140 | 165| 50 | 112 | 7 - Harmonica terminal M6 6.6
Note: Connecting this reactor to the‘inverter makes it compliant with the standard "General Inverter

(input current of 20A or Igss) Harmonic Suppression Measures Execution Guidelines" set by
the Japan Electric Industry/Association.
* PFL2002S has 4 terminals.

J-8
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Devices External dimensions and connections
DC reactor
Terminal box
_ gg ﬁ with cover
=) : Name plate
3 Name plate = /
/ s Fo 53
T £ T
3
1 .
I K T
X N D
w 4.5 x 6 slotted hole (DCLS-2002) S oS =-s
4.4 x 6 slotted hole (DCL-2007) ‘ \\_ ‘
X Nfinm Y
Fig. A w 4.5 D
Terminal box Flg B
with cover
DC reactor
D
Name
w / plate @ (@@
A7 =
+E]:A | 1PO | r { Powehsource
T [
) n
4-47
Fig.C
Rated Dimensions (mm) E Approx.
Model current Inverter type :c;a Terminals weight
(A) WIlH|[D]|X]| Y ]|d|[D]|Z (kg)
VFS11-2002PM Crimp terminal
DCLS-2002 | 25 |yrs115-2002PL (Nte o Mo, [ viesas 06
VFS11-2004 ~'2007PM Crimp terminal
poL-2007 7 |vFstis-2008PL (Noted) il Ml A Mt AR A V235 12
VFS11-2015, 2022PM
DCL-2022 14 VES11S:2007PL (Note 1) 86 110 | 80 7 64 - - 5 M4 2.2
DCL-2037 22.5 ngH_SZ_g%zZMZOZZPL (Note 1) 86 110 85 7 70 - - M4 25
DCL-2055 38 VFS11-2055PM 75 130 | 140 | 50 85 85 55 M5 1.9
DCL-2110 75 VES11-2075 ~ 2110PM 100 | 150 | 150 | 65 85 95 55 C M6 2.4
DCL-2220 150 VFS11:2150PM 117 | 170 | 190 | 90 90 130 | 60 M8 4.3
DCL-2007 7%  |VES{¥-4004 - 4015PL (Note 2) o2 |es |70|8]| -] -|-|a C"m\fzt_‘;";“”a' 12
DCL-2022 14 VFS11-4022, 4037PL (Note 2) 86 110 80 71 64 - - B M4 2.2
DCL-4110 38 VFS11-4055 ~ 4110PL 95 150 | 165 | 70 90 | 105 | 60 c M5 3.0
DCL-4220 75 VFS11-4150PL 105 | 160 | 185 | 80 | 100 | 130 | 65 M8 3.7
Note 1:4" Connecting this reactor to the inverter makes it compliant with the standard "General
Inverter (input current of 20A or less) Harmonic Suppression Measures Execution
Guidelines" set by the Japan Electric Industry Association.
Notef2: Use 200V class for VFS11-4004PL-4037PL DC reactor.

J-9
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Devices External dimensions and connections
High-
attenuation 2L ELY 3N
radio noise SN / P (Earth terminal) ® LC filter VPSSt @
reduction ° o
fllter o ﬂ “ [I o ower source
”[ ) & ®
__’l R
2 il i = 0
JE15 Notes: (1) Noise filtef'should be'¢onnected to the
c210 K=1L5 inverterfmain/eircuiand the
Bxl.5 H1.5 . . . .
f Py control circuit primary-side.
(2) Outputieable'should be kept away from
the input cable.
Rated Dimenéions (mm) Approx.
Reactor model current Inverter type weight
(A) A |[BIGC|E|FnG [HpJ[K|MI[N|P| g
NF3005A-MJ 5 VFS11-2002PM ~ VFS11-2007PM 1.0
NF3015A-MJ 15 VFS11-2015PM, VFS11-2022PM
NF3020A-MJ 20 VFS11-2037PM 174.5 | 160 | 1450110 | 80 |62 70 | 20 45 $5.5 M4 M4 1.6
NF3030A-MJ 30 VFS11-2055PM
NF3040A-MJ 40 VFS11-2075PM 217.5 12001185 | 120f 90y, | 43 M5 2.7
NF3050A-MJ 50 VFS11-2110PM 267.5 | 250 | 285),170 1140 90 30 60 6.5 | M6 4.6
NF3080A-MJ 80 VFS11-2150PM 294.5 | 280|260 | 1709150 | 37 | 100 65 | *% M6 7.0
NF3010C-MJ 10 VFS11-4004 ~ 4037PL 1.4
NF3015C-MJ 15 VFS11-4055PL 1745 [ 16045 110’ 80 | 32 45 Ma
NF3020C-MJ 20 VFS11-4075PL 70 | 20 $5.5 M4 1.6
NF3030C-MJ 30 VFS11-4110PL 177.5
NF3040C-MJ 40 VFS11-4150PL 275 | 00| 185 120 90 | 44 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 performanceg, to thisAilter.
Zero-phase
ferrite core- — 1802 &7
; [ 1601
type radio [
. w
nol S ) 7*@ [
olse . r - % ™ Zero-phase reactor
reduction
filter 7 X14 slotted hole VE-S11
130 R U
/ ‘ T 1 Power source $ \ %/D
W
! 3 ¥ ﬁ R3.5 $7 Motor
Lo
D 1y 7 ﬁ{
N lm T30
L , j L‘l 55—
! T Input or output cable should be coiled over

Model: RC5078

Modeli RC9129

Unit :mm

4-times. RC5078 is recommended for the
models 3.7kW or less.
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Devices External dimensions and connections
Braking _
resistor s
5 B ‘
:cE_: E (Installation dimension)
S 4.2 oo4ooo
©
s
£y = =
[l e 4 Power source T
* E

[}

500
‘ (Lead wire length) 0o =
Braking resistor

—]

Fio A Eig. ©
4-¢5 holes
* o Wire opening . Power solirce ]
i ==t
R TEess b o

Braking resistor

E (Installation dimension

I O]
_____ N ©
L0 e
1 (M5)
ID“”SQZ,L%‘%O";] ! - ‘ _
FigaB Fig. D

Do not fail to connect to the operation circuit

Dimensions (mm) : . Approx.
Model Rating Inverter type External g:]metr;s:?ns and weight
AlB|c|D]|E|G connections (kg)
VES11-2002 ~ 2007PM
PBR-2007 | 120W-200Q VFS148-2002 ~ 2007PL
VFS11-2015, 2022PM 42 | 182 20 | 42 |[172] - AandC 0.28
PBR-2022 | 120W-75Q VES115-2015, 2022PL
PBR-2037 | 120W-40Q VFS11-2037PM
PBR3-2055 | 240W-20Q (40Qx2R) VFS11-2055PM 320 | 115 50 4
PBR3-2075__ | 440W-15Q (G0Qx2P) VFS11-2075PM 45
PBR3-2110__| 660W-10Q (309%8P) VFS11-2110PM 120 350 | 190 | 110 [ 239 | 150 BandD 5
PBR3-2150 | 880W-7.5Q (G0Qx4P)n. VFS11-2150PM 55
PBR-2007 _ [120W-2000 VFS11-4004 ~ 4022PL
PBR4037 | 120W/<1600 VFS11-4037PL 42 | 182 20 | 42 172 - AandC 0-28
PBR3-4055__| 240W-80Q1(#600x2P) VFS11-4055PL 320 | 115 50 4
PBR3-4075 | 440W-60Q (1209x2P) VFS11-4075PL 45
PBR3-4110 | 660W-40Q{1200x3P) VFS11-4110PL 120 1 350 [ 190 | 110|230 150 BandD 5
PBR3-4150 | 880W-30Q (120Qx4P) VFS11-4150PL 55
Note1#/Use the same type of braking resistor of VFS11-2002 ~ 2007PM for those of VFS11-4004 ~

4022PL.

Note2s 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).

J-11



TOSHIBA

E6581158
Devices External dimensions and connections
Braking . .
resistor External dimensions vtz ks Connections
S < VF-S11 Motor-end surge voltage
H suppression filter
o o oI PP
[ o J0000ooteommt,
Name plate | £ 000000000000 Power source
° l 0000 onogoutte
~
B
ire opening

B Measures to protect motors against surge voltages

In a system in which a 400V-class general-purpose motor is operatediwith a voltage PMW inverter

that uses an ultra high-speed switching device (such as an IGBT), surgevoltages may be produced

and deteriorate the insulation of motor coils, depending onthe cablegéngth, wiring method, cable
constant, and so on. Here are some examples of measurgs against surge voltages.

(1) Use motors with a high dielectric strength.

(2) To suppress surge voltages, install an AC reactor(an inpuit,reactor may be used instead. For the
application, contact your Toshiba dealer) or a syrge stppression filter on the output side of the
inverter.

MOts?jr';)T)r::sssligE?il\tlg:'tlage Applicable motor (kW) A B Dclmensgns (mrE) = e Terminal screw |Grounding screw Apprc(;:.@weight
MSF-4015Z 0.400.7501.5 310 | 255 | 300 | 200 ["270 |55m[)189 M4 12
MSF-4037Z 2.203.7 310 | 255 | 300 | 200.Jp270n 55 | 209 M4 20
MSF-4075Z 5.507.5 310 | 315 [ 350 | 200 |h320 ["55 [ 249 M5 30
MSF-4150Z 11015 330 | 350 | 400 | 200 | 370.]a65 | 289 M5 40
Parameter Parameter writer type: PWU001Z
writer Cable type (1m): CAB0O11 800 20
(3m) CAB0013 S 1—3«\‘% 0300 {

(5m): CAB0015

112.0
90.0

11.0

5.0~

1.0

88.0

. L
2.7

J-12
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~
Devices External dimensions and connections < ’
Extension Extension panel type: RKP001Z | 60.0 20
panel Cable type (1m): CAB0O11 _ 8930 0o l ;
(3m): CAB0013 e e T T

(5m): CAB0015

O
OO

45°°

RS485 0 2-port type: RS4001Z
communicati 497
on converter :927_1 =22, 8.5 8 (Installation dimension)
unit 0_4]_«13.5 — |:
] ©
i N
S]] S
g ] 2] | [
g D
2 = 1
8l &
- B
Sjj_ 2 - é
/ : g
= )
He ’ i i
3/;425:’.L._ © 4 1

Cable type (1m): 1, (3m): CAB0013, (5m): CAB0015
RS232C RS232C cable type: 5
communicati
on Converter O D-sub9 pin connetor (socket)
un |t JR45 connector

O
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Devices External dimensions and connections
Remote Panel hole
panel R2.5
(I ion screw Md4) Bdtsiation hole
CBVR-7B1 RS TOSHIBA s S =44 (MIB3Fow) L 4
Frequency meter ST —+ s
Frequency regulator \L—L’:m § '
N — & i
JIS mark N1.5 £5 ‘
$la
Remote X i £ 1= '
EV. r__.WDIJ-FiEDUENOY 2

O
O
Z]
3
510
(1]
(@]
|
30

45 holes| "—F17 ———J L »

E==wellilly i VF-511
Rubber bushing ($34);

E IS4 RIL1 Cum Motor
0 sie Main circuit vir2
=] T3 WiT3
©
&
30 35 Earth terminal (M5)

Painting: JIS mark 5Y7/1
(Panel front N1.5)
Weight: 0.7kg
Note: The meter is different from that provided for the
former operation panel CBVR-7B but there are

Note: The wire length should be 30m or less between the inverter and the remote panel.

no differences in outside dimensions or mounting
dimensions.
-

Frequency | Frequency meter <QS-60T (80H

t
1) e

Panel cut dimensions

/ gr Color: (N1.5) 7
I £
g L M3 installation screw S % Approx.
s@ J 2 weight: 75g
® H
mas] 0 OO O 2:03.5 holes
Unit: mm

(Side) | [(Rear)

Note:Not t the external dimension differs from
the previous frequency meter (QY-11).

L g

J-14



TOSHIBA

~
Devices External dimensions and connections < ’
FRH kit

Frequency setting resistor Frequency setting panel Frequency setting  J
0 RVIOYN{OS-BI1O OO0

5 M9P0.75

/2.5 White/mar
5 \ Screw
MaXx5PO.7
g = e ® o
® . )
10 620 holes. Q
L] $19
115 20 ~ - _
° o )
3.2 holes Low * @HGH |N £
1 3!@10 holes | —”:{
30
) 6.1
&
(Description of panel holes) t=0.2 425

2.5

12
12

=
S

J-15
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11. Table o sa ata
11.1  User parameters
Minimum
Title Function Unit Psettlng unit Adjustment range Defatilysetting Us_er Refer-
anel/Comm setting ence
unication
Fr Operation fre- Hz 0.1/0.01 AR 0.0 3.2
quency of opera-
tion panel
11.2 Basic parameters
e Four automatic functions or basic parameters
Minimum
Title Commﬁgllcatlon Function Unit Pasr?etlt/lg%rl::r]wl'ntun Adjustment range 5::1?:5 sLeJt?ienrg Reference
ication
RAUH - History function - - Displays parameters in groups of five - 4.1.4
inthe reverse order to that in which
their settings were changed.
* (Pessible to edit)
Ayt 0000 Automatic - - 0 Disabled (manual) 0 5.1.1
acceleration/decel 13 Automatic
eration 20 Automatic (only at acceleration)
e 0001 Automatic torque - P 0: Disabled 0 5.2
boost 1: Automatic torque boost + auto-
tuning
2: Vector control + auto-tuning
3: Energy saving + auto-tuning
AU 0040 Automatic function A - 0: Disabled 0 5.3
setting 1: Coast stop
2: 3-wire operation
3: External input UP/DOWN setting
4: 4-20 mA current input operation
rnod 0003 Command mode - - 0: Terminal board 1 5.4
selection 1: Operation panel
Fhond 0004 Frequency, setting - - 0: Built-in potentiometer 0 5.4
mode selection™ 1: VIA 6.5.1
2:VIB
3: Operation panel
4: Serial communication
5: UP/DOWN from external contact
6: VIA + VIB (Override)
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Title

Communication
No.

Function

Unit

Minimum
setting unit
Panel/Commun|
ication

Adjustment range

Default
setting

User
setting

Reference

"
o]
(]
—~

0005

Meter selection

Output frequency

Output current

Set frequency

DC voltage

Output voltage command value

Input power

Output power

Torque

Torque current

Motor cumulative load factor

0: Inverter cumulative load factor

1: PBR (braking reactor) cumulative

load factor

12: Frequency setting value (after
PID)

13: VIA/II Input value

14: VIB Input value

15: Fixed outputy1 (Output current:
100%)

16: Fixed output 2)(Output current:
50%)

17: Fixed outptits,(Other than the
output curtent: 100%)

18: Serial eommunication data

19: Fop@djustments (~ /7 set value is

displayed.)

TN RON O

0

5.5

0006

Meter adjustment

5.5

0007

Default setting

: B0Hz/default setting

60HZz default setting

: Default setting (Initialization)

: Trip record clear

Cumulative operation time clear

: Initialization of type information

: Save user-defined parameters

. Call user-defined parameters

. Cumulative fan operation time rec-
ord clears

©ONDUAWN O

5.6

F:‘

0008

Forward/reverse
run selection
(Operation panel)

: Forward run

: Reverse run

2: Forward run (F/R switching possi-
ble)

3: Reverse run (F/R switching possi-

ble)

= O

5.7

]
™
™

0009

Accelerationdime
1

0.1/0.1

0.0-3200

10.0

2
Ly}
L

0010

Decelerationtime
1

0.1/0.1

0.0-3200

10.0

5.1.2

FH

0011

Maximum
frequency

0.1/0.01

30.0-500.0

80.0

5.8

=
—

0012

Upper limit
frequency

0.1/0.01

0.5-0 FH

50.0 (WP)
60.0
(WN, AN)

5.9

=~
=~

0013

Lower limit
frequency

Hz

0.1/0.01

0.0-0 /L

0.0

5.9

0014

Base frequency 1

Hz

0.1/0.01

25-500.0

50.0 (WP)

5.10

0409

Base frequency
voltage 1

\

1/0.1

50-330 (200V class)
50-660 (400/600V class)

5.10
6.13.6

*3 : 230 (200Viclass), 460 (400V class), 575V (600V class)
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Minimum
Title Comm’\tlmlcatlon Function Unit setting unit Adjustment range Def?”" Usgr Reference
o. Panel/Commun| setting setting
ication
FEr 0015 V/F control mode - - 0: V/F constant 2 5.11
selection 1 1: Variable torque
2: Automatic torque boost control
3: Vector control
4: Automatic energy-saving
5: Dynamic automatic energy-saving
(for fans and pumps)
6: PM motor control
uk 0016 Torque boost 1 % 0.1/0.1 0.0-30.0 1 5.12
EHr 0600 Motor electronic- % 11 10-100 100 5.13
thermal protection (A) 6.19.1
level 1
aLn 0017 Electronic-thermal - - Setting Overioad protection] OL stall 0 5.13
protection char- 0 o X
acteristic selection 1__|Standard O o
*0 2 motor X X
3 X O
4 O, X
2 VF metor 2 S
7 X O
S 0018 Preset-speed Hz 0.1/0.01 A T 0.0 5.14
operation
frequency 1
g2 0019 Preset-speed Hz 0.1/0.01 L0 0.0
operation
frequency 2
[ 0020 Preset-speed Hz 0.1/0.01 I 0.0
operation
frequency 3
S 0021 Preset-speed Hz 0.1/0.01 LUl 0.0
operation
frequency 4
-5 0022 Preset-speed Hz 0.1/0:01 LL-lL 0.0
operation
frequency 5
[y 0023 Preset-speed Hz 0.1/0.01 LL-lL 0.0
operation
frequency 6
g7 0024 Preset-speed Hz 0.1/0.01 L=l 0.0
operation
frequency 7
E--- - Extended - - - - - 4.1.2
parameters.
Ll - Automatie edit - - - - - 41.3
function

*1 : Default values vary depending on the capacity. See the table of the page K-14.
*2 : O :valid, x : invalid
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11.3 Extended parameters

e Input/output parameters

Minimum
Title Comm’\tljg.lcatlon Function Unit P asneezlt/%%r%rrlr?un Adjustment range 2::,(?: g sléjt?ﬁ\rg Reference
ication
Fion 0100 Low-speed signal Hz 0.1/0.01 0.0-FH 0.0 6.1.1
output frequency
Fant 0101 Speed reach Hz 0.1/0.01 0.0-F H 0.0 6.1.3
setting frequency
Fioz 0102 Speed reach Hz 0.1/0.01 0.0-F H 2.5 6.1.2
detection band
Fans 0105 Priority selection - - 0: Reverse 1 6.2.1
(Both F-CC and 1: Slowdown Stop
R-CC are ON)
Fing 0109 Analog/contact in- 0: Analog input for commiunications 0 6.2.2
put function selec- ) ) VIB - analog input
tion (VIA/VIB ter- 1: VIA - analogdnput
minal) VIB - contact inputy(Sink)
2: VIA - analog input
VIB - contaehinput(Source)
3: VIA ; contaget,input(Sink)
VIB -‘eontact input (Sink)
4: VIA geontaet input (Source)
VIB)= contactinput (Source)
Fon 0110 Always-active - - 0-64.(ST) 1 6.3.1
function selection
] 0111 Input terminal - - 0-64 (F) 2 6.3.2
selection 1 (F)
F2 0112 Input terminal - - 0-64 (R) 3
selection 2 (R)
Fi3 0113 Input terminal - - 0-64 (RES) 10
selection 3 (RES)
Fy 0114 Input terminal - - 0-64 (SS1) 6
selection 4 (S1)
F s 0115 Input terminal - - 0-64 (SS2) 7
selection 5 (S2)
F iR 0116 Input terminal - - 0-64 (SS3) 8
selection 6 (S3)
=S 0117 Input terminal - - 5-17 (SS4) 9
selection 7 (VIB)
_ Input terminal 5-17 (AD2) 5
FiiE 0118 selection 8 (VIA) ) )
Output terminal 0-255 (RCH) 4 6.3.3
Fian 0130 selection 1A - -
(RY-RC)
Fi3! 0131 Outputgerminal - - 0-255 (LOW) 6
selegtion2A.
(OUT:NO)
Fi32 0132 Output terminal - - 0-255 (FL) 10
selection 3 (FL)
Fi37 0137 Output terminal - - 0-255 (always ON) 255
selection 1B
(RY-RC)
F 3R 0138 Output terminal - - 0-255 (always ON) 255
selection 2B
(OUT-NO)




TOSHIBA E6581158
Minimum
Title Comm’\tlmlcatlon Function Unit setting unit Adjustment range Def?”" Usgr Reference
o. Panel/Commun| setting setting
ication
S ET] 0139 Output terminal - - O:F {Fland F {37 0 6.3.3
logic selection gOoFf {3 tandF {30
(RY-RC, OUT- 1Fi{30or F i3
NO) OO0F {3 tandF {38
2:F idlland F {37
goF (3 tor FI3R
3 F idor Fi37
O0F (3 tor F 38
FIET 0167 Frequency Hz 0.1/0.01 0.0-F H 2.5 6.3.4
command
agreement
detection range
a0 0170 Base frequency 2 Hz 0.1/0.01 25.0-500.0 50.0 (WP) 6.4.1
60.0
(WN, AN)
Tt 0170 Base frequency Hz 1/0.1 50-330 (200V class) *3
voltage 2 50-660 (400/60QV class)
Fia2 0172 Torque boost 2 % 0.1/0.1 0.0-30.0 *1
Fia3 0173 Motor electronic- % 1 10-100 100
thermal protection (A)
level 2
F RS 0185 Stall prevention % 1Al 10-199 150
level 2 (A) 200 (disabled)
*1 : Default values vary depending on the capacity. See the table of page K-14.
*3 : 230 (200V class), 460 (400V class), 575 (600V class)
e Frequency parameters
Minimum
. Communication . . setting unit . Default User
Title No. Function Unit Bancl/Gommun Adjustment range setting setting Reference
ication
Fanon 0200 Frequency priority 4 - 0: F 1 & (Switchable to ~ 2 {J 7 by 0 6.5.1
selection terminal input)
1: F 10 4 (Switchable to F 2/ 7 at
less than 1.0Hz of designated
frequency)
F2o 0201 VIA input poin 1 % 1 0-100 0 6.5.2
setting
F20z2 0202 VIA input pointy Hz 0.1/0.01 0.0-500.0 0.0
frequency.
F203 0203 VIA input point2 % 1 0-100 100
setting
F2o4 0204 VIA input point 2 Hz 0.1/0.01 0.0-500.0 50.0 (WP)
frequency 60.0
(WN, AN)
Foot 0207 Frequency setting - - 0: Built-in potentiometer 1 6.5.1
mode 1: VIA
selection 2 2:VIB
3: Operation panel
4: Serial communication
5: UP/DOWN from external contact
6: VIA + VIB (Override)
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Minimum
Title Comm,\T nication Function Unit setting unit Adjustment range DE‘f’?‘“” Us_er Reference
o. Panel/Commun| setting setting
ication
F20 0210 VIB input point 1 % 1! 0-100 0 6.5.2
setting
= 0211 VIB input point 1 Hz 0.1/0.01 0.0-500.0 0.0
frequency
F2 2 0212 VIB input point 2 % 11 0-100 100
setting
F2 13 0213 VIB input point 2 Hz 0.1/0.01 0.0-500.0 5010 (WP)
frequency 60.0
(WN, AN)
240 0240 Starting frequency Hz 0.1/0.01 0.5-10.0 0.5 6.6.1
setting
Fo4 ! 0241 Operation starting Hz 0.1/0.01 0.0-F H 0.0 6.6.2
frequency
Fauz 0242 Operation starting Hz 0.1/0.01 0.0-F H 0.0 6.6.2
frequency
hysteresis
FZ250 0250 DC braking Hz 0.1/0.01 0.0-F H 0.0 6.7.1
starting frequency
FA25 ! 0251 DC braking %(A) 11 0-100 50
current
F257 0252 DC braking time s 0.1/0.1 0.0-20.0 1.0
FZ2oY 0254 Motor shaft fixing - - 0: Disabled 0 6.7.2
control 1: Enabledi(after D€ braking)
F25E 0256 Time limit for s 0.1/0.1 0: None 0.0 6.8
lower-limit 0.1-600.0
frequency
operation
FZ2ERD 0260 Jog run frequency Hz 0.1/0.01 ot 0T20.0 5.0 6.9
Foe ! 0261 Jog run stopping - p 0: Slewdown stop 0
pattern 1: Coast stop
2: DC braking
F2EZ 0262 Panel jog run - - 0: Disabled 0
operation mode 1: Panel jog run operation mode
enabled
F2EY 0264 Input from s 0:1/0.4 0.0-10.0 0.1 6.5.2
external contacts -
UP response time
F2ERS 0265 Input from Hz 0.1/0.01 0.0-F H 0.1
external contacts -
UP frequency step
width
FPER 0266 Input from s 0.1/0.1 0.0-10.0 0.1
external contacts'=
DOWN respbnse
time
F2ET 0267 Input from Hz 0.1/0.01 0.0-F H 0.1
exterpal contacts -
DOWN frequency
step width
FZ2ER 0268 Initialvalue of Hz 0.1/0.01 LL-UL 0.0
LP/DOWN
frequency
F2ES 0269 Saying of changed - - 0: Not changed 1
value of 1: Setting of £ &5 & changed when
UP/DOWN power is turned off
frequency
F2an 0270 Jump frequency 1 Hz 0.1/0.01 0.0-F H 0.0 6.10
F2Tt 0271 Jumping width 1 Hz 0.1/0.01 0.0-30.0 0.0
Fo iz 0272 Jump frequency 2 Hz 0.1/0.01 0.0-F H 0.0
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Minimum
Title Communication Function Unit setting unit Adjustment range Def?”" Usgr Reference
No. Panel/Commun| setting setting
ication
F273 0273 Jumping width 2 Hz 0.1/0.01 0.0-30.0 0.0
F2aM 0274 Jump frequency 3 Hz 0.1/0.01 0.0-F H 0.0 6.10
F275 0275 Jumping width 3 Hz 0.1/0.01 0.0-30.0 0.0
F2RT 0287 Preset-speed Hz 0.1 L=l 0.0 5.14
operation frequency
8
E2RE 0288 Preset-speed Hz 0.1 LL-UL 0:0
operation frequency
9
FORS 0289 Preset-speed Hz 0.1 LL-lL 0.0
operation frequency
10
Faon 0290 Preset-speed Hz 0.1 LL-lL 0.0
operation frequency
11
F29 0291 Preset-speed Hz 0.1 LL-UL 0.0
operation frequency
12
F2az 0292 Preset-speed Hz 0.1 LL-UL 0.0
operation frequency
13
F253 0293 Preset-speed Hz 0.1 Shel L 0.0
operation frequency
14
cooy 0294 Preset-speed Hz 0.1 Ll 0.0 6.11.2
loperation frequency
15
(Fire-speed)
e Operation mode parameters
Minimum
) Communication . . Setting unit . Default User
Title No. Function Unit Banel/Commun Adjustment range setting setting Reference
ication
Fann 0300 PWM carrier kHz 0.1/0.01 2.0-16.0 12.0 61.2
frequency
F3n 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
F30z 0302 Regenerative - - 0: Disabled 0 6.13.2
powerrides 1: Automatic setting
through control 2: Slowdown stop
(Deceleration
stop)
FI303 0303 Retry selection Times 1 0: Disabled 0 6.13.3
{Aumber of times) 1-10
Fany 0304 Dynamic braking - - 0: Dynamic braking disabled 0 6.13.4
selection 1: Dynamic braking enabled,
overload protection enabled
Fans 0305 Overvoltage limit - - 0: Automatic setting 2 6.13.5
operation 1: Disabled
(Slowdown stop 2: Enabled (Quick deceleration)
mode selection) 3: Enabled (Dynamic quick
deceleration)
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Minimum
Title Comm,\T nication Function Unit setting unit Adjustment range DE‘f’?‘“” Us_er Reference
o. Panel/Commun| setting setting
ication
Faot 0307 Supply voltage - - 0: Supply voltage uncorrected, output |2 6.13.6
correction voltage limited (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
F3ng 0309 Dynamic braking kW 0.01/0.01 0.01-30.00 51 6.13.4
resistor capacity
F3d 0311 Reverse-run - - 0: Forward/reverse run permitted 0 6.13.7
prohibition 1: Reverse run prohibited
2: Forward run prohibited
F312 0312 Random mode - - 0: Disabled 0 6.12
1: Automatic setting
F3E 0316 Carrier frequency - - 0: Carrier frequéney not reduced
control mode automatically
selection 1: Carrier frequency,redueed
automatically,
2: Carrier frequency not reduced
automatically
Suppart for, 400V models
3: Catrier frequency reduced
automatically
Support for 400V models
Fazn 0320 Drooping gain O 1M 0-100 0 6.14
F3z23 0323 Drooping 0 1/4 0-100 10 6.14
insensitive torque
band
FIyz 0342 Braking mode - . 0: Disabled 0 6.10
selection 1: Enabled (forward run)
2: Enabled (reverse run)
3: Enabled (operating direction)
F343 0343 Release Hz 0.1/0,01 F2H40-20.0 3.0
frequency
Faqy 0344 Release time S 0.01/0.01 0.00-2.50 0.05
FIug 0345 Creeping Hz 0.1/0.01 FaHE-200 3.0
frequency
FI4E 0346 Creeping time 5 0.01/0.01 0.00-2.50 0.10
F35%9 0359 PID control S 1 0-2400 0 6.16
waiting timé
FIED 0360 PID control - - 0: Disabled, 1: Enabled 0
F3E2 0362 Propgrtional gain - 0.01/0.01 0.01-100.0 0.30
F3E3 0363 Integral gain - 0.01/0.01 0.01-100.0 0.20
F3E55 0366 Differential gain - 0.01/0.01 0.00-2.5 0.00

*1 : Default valueswary depending on the capacity. See the table of K-14.
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e Torque boost parameters
Minimum
Title Comm’\tlmlcatlon Function Unit setting unit Adjustment range Defs_ault Usgr Reference
0. Panel/Commun| setting setting
ication
FHOO 0400 Auto-tuning - - 0: Auto-tuning disabled 0 6.17
1: Initialization of £ 4 [ 7 (reset to 0)
2: Auto-tuning enabled
(after execution: 0)
Fun 0401 Slip frequency % i 0-150 50
gain
Funz 0402 Motor constant #1 % 0.1/0.1 0.0-30.0 *1
(primary
resistance)
Fy !5 0415 Motor rated A 0.1/0.1 0.1-100.0 *1
current
Fy ik 0416 Motor no-load % i1al 10-90 1
current
L 0417 Motor rated speed | min-1 11 100-32000 1410(WP)
1710
(WN, AN)
Fuag 0418 Speed control - 1Al 1-150 40
response
coefficient
Fug 0419 Speed control - 11 1100 20
stability coefficient
FyEn 0480 Exciting strength- % 1 100-130 100
ening coefficient
Fugec 0485 Stall cooperation - 1 10-250 100
Y gain at field
weakening zone 1
Fagz 0492 Stall cooperation - 1/1 50-150 100
gain at field
weakening zone 2
Fuoy 0494 Motor adjustment - 1A 0-200 *1
factor
*1 : Default values vary depending on the capacity.iSee the table of page K-14.
e Acceleration/dgcelerati@n time parameters
Minimum
Title Comm’\tljgllcatlon Function Unit P:neetlt/'g%rl:]?r']tun Adjustment range [s):tft?r?gl;t sgtstﬁrg Reference
ication
Foon 0500 Accelerationitime s 0.1/0.1 0.0-3200 10.0 6.18
2
Fent 0501 Deceleration time s 0.1/0.1 0.0-3200 10.0
2
Fooz 0502 Acceleration/decel - - 0: Linear 0
eration 1 pattern 1: S-pattern 1
Fen3 0503 Acceleration/decel - - 2: S-pattern 2 0
eration 2 pattern
Fooy 0504 Acceleration/decel - - 1: Acceleration/deceleration 1 1
eration selection 2: Acceleration/deceleration 2
(1,2,3 3: Acceleration/deceleration 3
Fens 0505 Acceleration/decel Hz 0.1/0.01 0.0-1/1 0.0
eration 1 and 2
switching
frequency
FoOkb 0506 S-pattern lower- % 11 0-50 10
limit adjustment
amount
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Minimum
Title Comm,\T nication Function Unit setting unit Adjustment range Def;ult Us_er Reference
o. Panel/Commun| setting setting
ication
Feoa 0507 S-pattern upper- % 11 0-50 10 6.18
limit adjustment
amount
Fen 0510 Acceleration time S 0.1/0.1 0.0-3200 10.0
3
Fo! 0511 Deceleration time s 0.1/0.1 0.0-3200 10.0
3
Fo iz 0512 Accelera- - - 0: Linear 0
tion/deceleration 3 1: S-pattern 1
pattern 2: S-pattern 2
FS i3 0513 Accelera- Hz 0.1/0.01 0.0-4/ L 0.0
tion/deceleration 2
and 3 switching
frequency
e Protection parameters
Minimum
Title Comm’\ll,lgfcatlon Function Unit Pa?ezlt/lg%r%rr]’r?un Adjustmentjrange 2::,[?#3 sLeJtTi?\rg Reference
ication
FEO! 0601 Stall prevention % 11 10-1990 150 6.19.2
level 1 (A) 200 (disabled)
FREOZ 0602 Inverter trip - - 0: Canceledywith the power off 0 6.19.3
retention selection 1: Still retainedwith the power off
FEDZ 0603 Emergency stop - - 0: Coastystop 0 6.19.4
selection 1:4Slowdown, 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
FEO7 0607 Motor 150%- s 1/4 10-2400 300 6.19.1
overload time limit
FEDR 0608 Input phase failure - - 0: Disabled, 1: Enabled 1 6.19.6
detection mode
selection
FE 0 0610 Low current - - 0: Alarm only 0 6.19.7
trip/alarm 1: Tripping
FE !t 0611 Small current Jo 1 0-100 0
detection cdrrent
FR I 0612 Small current s 17 0-255 0
detection time
FE 13 0613 Detegtion of - - 0: Each time (standard pulse) 0 6.19.8
output short-circuit 1: At start-up (only one time after
duringistart-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 !5 0615 Over-torque - - 0: Alarm only 0 6.19.9
trip/alarm 1: Tripping
selection
FE !5 0616 Over-torque % 17 0-250 150
detection level
FE !5 0618 Over-torque s 0.1/0.1 0.0-10.0 0.5
detection time
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Minimum
Title Communication Function Unit setting unit Adjustment range Default User Reference
No. Panel/Commun| setting setting
ication
FER !5 0619 Over-torque % 1 0-100 10 6.19.9
detection level
hysteresis
FE2 ! 0621 Cumulative 100 0.1/0.1 0.0-999.9 610 6.19.10
operation time Time (=10 hours)
alarm setting
FL2L 0626 Over-voltage stall % 171 100-150 "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 0 1 0: Disabled, 1-100 0 6.19.13
level input mode
FLIy 0634 Annual average - - 1:-10to 410° C 3 6.19.14
ambient 2:11-20°CC
temperature 3:21-30° €
(calculation for life 4:31-40° C
alarms) 5: 41-500,C
6: 51-60%, C
e Qutput parameters
Minimum
Title Commﬁgfcatwn Function Unit Paiilt}g%r%rrltun Adjustment range 2::1?:5 Sgﬁﬁrg Reference
ication
FEERG 0669 Logic output/pulse - - 0: Logic output 0 6.20.1
train output ¥ Pulse train output
selection (OUT-
NO)
FETE 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/II 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%)
FE717 0677 Maximum nembers | pps 11 500-1600 800 6.20.1
of pulse train
FES ! 0691 Inclination - - 0: Negative inclination (downward 1 6.20.2
characteristic of slope)
analog output 1: Positive inclination (upward slope)
552 0692 Meter bias % 11 00 100 0 6.20.2

*1 “Pefault values vary depending on the capacity. See the table of K-14.
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e QOperation panel parameters

Minimum
Title Comm,\T nication Function Unit setting unit Adjustment range Defgult Us_er Reference
0. Panel/Commun| setting setting
ication
Fanon 0700 Prohibition of - - 0: Permitted 0 6.21.1
change of 1: Prohibited
parameter settings
Fai0t 0701 Unit selection - - 0: % 0 6.21.2
1: A (ampere)/V (volt)
Fanz 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
Fans 0705 Inclination - - 0: Negative inclination (downward 1
characteristic of slope)
free unit display 1: Positive inclination (upward slepe)
FI0E 0706 Free unit display Hz 0.01/0.01 0.00-F H 0.00
bias
a0 0707 Free step 1 Hz 0.01/0.01 0.00: Disabled 0.00 6.21.4
(pressing a panel 0.01-F 4
key once)
Fa0g 0708 Free step 2 (panel - 11 0: Disabled 0 6.21.4
display) 1-255
iy 0710 Standard monitor - - 0: Operationfrequency (Hz/free unit) 0 6.21.5
display selection 1: Frequeney,command (Hz/free unit)
2: Output eurrent,(%/A)
3: Inverterrated current (A)
4: Invefter loagfaetor (%)
5: Output power (%)
6: Frequeney command after PID
conttel (Hz/free unit)
7; Optional item specified from an
exterhal control unit
FT115 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
Fa2 0721 Panel stop pattern - R 0: Slowdown stop 0 6.21.7
1: Coast stop
£330 0730 Prohibition of - o 0: Permitted 0 6.21.1
frequency setting 1: Prohibited
on the operation
panel (F )
F733 0733 Panel operation - - 0: Permitted 0
prohibition 1: Prohibited
(RUN/STOP Keys)
Fa3M 0734 Prohibition of - - 0: Permitted 0
panel emergency 1: Prohibited
stop operation
F735 0735 Prohibition of - - 0: Permitted 0
panel‘reset 1: Prohibited
operatiof
7135 0736 Prohibitienof - - 0: Permitted 1
change of L 7} 1: Prohibited
PF 18 during
operation
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e Communication parameters
Minimum
Title Communication Function Unit setting unit Adjustment range Default User Reference
No. Panel/Commun| setting setting
ication
FREOO 0800 Communication - - 0: 1200bps 3 6.22
band speed 1: 2400bps
2: 4800bps
3: 9600bps
4: 19200bps
FEO ! 0801 Parity - - 0: NON (No parity) 1
1: EVEN (Even parity)
2: ODD (Odd parity)
FROZ 0802 Inverter number - n 0-255 0
FEO3 0803 Communication s 11 0: (disabled) 0
error trip time 1-100
FEDOE 0805 Communication s 0.01/0.01 0.00-2.00 0.00
waiting time
FEOE 0806 Setting of master - - 0: Slave inverterf0 Hzicommand is- 0
and slave sued in,case (the master inverter
inverters for fails)
communication 1: Slave inverter(Operation contin-
between inverters ued in case theimaster inverter
(setting of master fails)
and slave) 2: Slavejinverter’'(Emergency stop
tfippingin,.case the master inverter
fails)
3: Masterinverter (transmission of
frequency commands)
4: Master inverter (transmission of
output frequency signals)
e 0811 Point 1 setting % 11 0:100 0 6.5.2
FE 2 0812 Point 1 frequency Hz 0.1/0.01 0.0-500.0 0.0
Fg 3 0813 Point 2 setting % W1 0-100 100
Ego 0814 Point 2 frequency Hz 031/0.01 0.0-500.0 50.0 (WP)
60.0
(WN, AN)
FEAS 0829 Selection of - - 0: Toshiba inverter protocol 0 6.22
communication 1: Modbus RTU protocol
protocol
FEID 0870 Block write datad - - 0: No selection 0
1: Command information 1
FET! 0871 Block write data 2 - - 2: Command information 2 0
3: Frequency command
4: Output data on the terminal board
5: Analog output for communications
FEIE 0875 Block read data 1 - - 0: No selection 0
1: Status information
FETE 0876 Block read data 2 - - 2: Output frequency 0
£Fg77 0877 Block read data 3 - - i 83:53: Sgﬁfg; 0
R 0878 Block read data 4 | - - 3 A information | 0
Fg 15 0879 Block read data 5 _ _ 7: Input terminal board monitor 0
8: Output terminal board monitor
9: VIA terminal board monitor
10: VIB terminal board monitor
FERD 0880 Free notes - i7Al 0-65535 0
FELn 0890 Parameter for op- - 11 0-65535 0 6.23
tion 1
BB 0891 Parameter for op- - 1 0-65535 0
tion 2
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Minimum
Title Comm,\T nication Function Unit setting unit Adjustment range DE‘f’?‘“” Us_er Reference
o. Panel/Commun| setting setting
ication
FESZ 0892 Parameter for op- - 11 0-65535 0 6.23
tion 3
FES3 0893 Parameter for op- - 11 0-65535 0 6.23
tion 4
FEAH 0894 Parameter for op- - 11 0-65535 0
tion 5
U
e Reservation area parameters
Minimum
Title Comm’\tljgilcatlon Function Unit Pasri(;(/lg%rl;%tun Adjustment range gee:t?r?g sgt?i?\rg Reference
ication
g0 0910 Step-out detection % 11 10-150 100 6.24
current level (for (A)
PM motors)
Fg it 0911 Step-out detection s i7Al 0.0: No detection 0.0 6.24
time (for PM 0.1-25.0
motors)
B Default settings by inverter rating
Dynamic Dynamic Motor constant Motor Over-voltage
Inverter type Torque boost byraking brakir{g resistor #1 (primary ' ratted Motorno-ltoad adjustment stall protect?on
resistance capacity resistance) cHirEn eurren factor level
wkOF 172 F30 F3Ios FHig FHi5 F4 ik Fyad FLZR
(%) Q) (kW) (%) (A) (%) (%)
VFS11S-2002PL 6.0 200.0 0.12 8.8 1.2 70 90 134
VFS11S-2004PL 6.0 200.0 0.12 6.2 2.0 60 90 134
VFS11S-2007PL 6.0 200.0 0.12 5.8 3.4 55 80 134
VFS11S-2015PL 6.0 75.0 0.12 4.3 6.2 46 70 134
VFS11S-2022PL 5.0 75.0 0.12 4.1 8.9 40 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 60 90 134
VFS11-2005PM 6.0 200.0 0.12 6.0 2.7 57 90 134
VFS11-2007PM 6.0 200.0 on2 5.8 3.4 55 80 134
VFS11-2015PM 6.0 75.0 0.12 4.3 6.2 46 70 134
VFS11-2022PM 5.0 75.0 0.12 4.1 8.9 40 70 134
VFS11-2037PM 5.0 40.0 012 3.4 14.8 35 70 134
VFS11-2055PM 4.0 20.0 0.24 3.0 21.0 31 70 134
VFS11-2075PM 3.0 15:0 0.44 25 28.2 30 60 134
VFS11-2110PM 2.0 100 0.66 2.3 40.6 26 60 134
VFS11-2150PM 2.0 7.5 0.88 2.0 54.6 26 50 134
VFS11-4004PL 6.0 200.0 0.12 6.2 1.0 60 90 140
VFS11-4007PL 6.0 200.0 0.12 5.8 1.7 54 80 140
VFS11-4015PL 6.0 200.0 0.12 4.3 3.1 47 70 140
VFS11-4022PL 5.0 200.0 0.12 41 4.5 40 70 140
VFS11-4037PL 5.0 160.0 0.12 3.4 7.4 32 70 140
VFS11-4055PL 4.0 80.0 0.24 2.6 10.5 32 70 140
VFS11-4075PL 3.0 60.0 0.44 2.3 14.1 29 60 140
VFS11-4110PL 20 40.0 0.66 2.2 20.3 25 60 140
VFS11-4150PL 2.0 30.0 0.88 1.9 27.3 25 50 140
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B Table of input terminal functions 1

Furlllc;{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: Slewdown stop
3 R Reverse run command ON: Reverse rtin, OFEfSlowdown stop
4 JOG Jog run mode ON: Jog run, OFF:og rums€anceled
5 AD2 Acceleration/deceleration 2 pattern selection ON: Acceleration/deceleration 2
OFF: Accelefation/deceleration 1 or 3
6 SSH Preset-speed command 1 Selection of 5-§peed with SS1 to SS4 (4 bits)
7 SS2 Preset-speed command 2
8 SS3 Preset-speed command 3
9 SS4 Preset-speed command 4
10 RES Reset command ON@Acceptance of reset command
ON — OFEF: 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 ferminal input mode, forced switching from
frequency setting mode to the mode
commanded between F /774 and F 2 7.
(fF288=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 resetigommands ON: Simultaneous input from ST and RES
17 ST+CFMOD | Combination of standby and’cemmand/frequency ON: Simultaneous input from ST and CFMOD
setting mode switching
18 F+JOG Combination of forwatghrun and jog run ON: Simultaneous input from F and JOG
19 R+JOG Combination of réverselrun andjog run ON: Simultaneous input from R and JOG
20 F+AD2 Combination offerwardrun and ON: Simultaneous input from F and AD2
acceleration/deceleration 2
21 R+AD2 Combination ofiteverselrun and ON: Simultaneous input from R and AD2
acceleration/deceleration 2
22 F+SS1 Combinatién of ferward 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
command2
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

Furlm\lc;mn 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 ingut fromgF;’SS4 and AD2
command 4 and acceleration/deceleration 2
37 R+SS4+AD2 | Combination of reverse run, preset-speed ON: Simultaneous input fromyR, SS4 and AD2
command 4 and acceleration/deceleration 2
38 FCHG Frequency command forced switching ON: F2OT(WFAEST=1)
OFF: Flifd
39 VF2 No.2 Switching of V/F setting ON: No.2 V/F setting
(FE=ONE {T0LF 17 L F 1T 2,F 173)
OFF: No.1,V/F setting
(Sétvalteof PE, il , b, uh, EHF)
40 MOT2 No.2 motor switching ON: Ne.2 motor
0 VF20 AD20 OCS20 (FF=Q, F /10, F 1T LR T2, F T3,
ENASTFEO0,F50 L FE03)
OFF: No.#motor (Setvalue of P £, ul , il w,
win , EHF RELD JED FSES, FED )
41 UP Frequency UP signal input from external contacts ON: Increase in frequency
42 DOWN Frequency DOWN signal input from external ONB®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 contatts
45 EXTN Inversion of trip stop command fronyexternal OFF: £ Trip stop
device
46 OH Thermal trip stop signal input from external device | ON: {f H & Trip stop
47 OHN Inversion of thermal trip&top commandffrom OFF: {J H & Trip stop
external device
48 SC/LC Forced switching from ‘rémote to local control Enabled when remote control is exercised
ON: Local control (setting of F /75 4 and F 25 7)
OFF: Remote control
49 HD Operation holding«(Step of‘8=wire operation) ON: F (forward run)/R: (reverse run) held, 3-wire
operation
OFF: Slowdown stop
50 CMTP Forced switehing ofi¢emmand mode and terminal ON: Terminal board operation
board command OFF: Setting of £ /18 4
51 CKWH Display cancellation of the cumulative power ON: Monitor display cancellation of the cumulative
amount (KWh) power amount (KWh)
52 FORCE Forged 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 Eire-speed control ON: Fire-speed operation (preset speed operation
frequency 15)
OFF: Normal operation
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B Table of input terminal functions 3

Furlllc;{on Code Function Action
54 STN Inversion of ST (coasting) ON: Coast stop (gate off)
OFF: Ready for operation
55 RESN Inversion of RES ON: Acceptance of reset,command
OFF— ON: Trip reset
56 F+ST Combination of forward run and standby ON: Simultane@us input'ffom'F and ST
57 R+ST Combination of reverse run and standby ON: Simultaneousiinput frem R and ST
58 AD3 Acceleration/deceleration 3 selection ON: Acceleration/deceleration 3
OFF: Accelefation/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: Simultaneeus input from R and AD3
acceleration/deceleration 3
61 0Cs2 Forced switching of stall prevention level 2 ONnEnabledfat the value of £ {55
QFF: Ehabled at the value of F 5 {
62 HDRY Holding of RY-RC terminal output QON: Once turned on, RY-RC are held on.
OFFRy T he 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.
QFF: The status of OUT-NO changes in real time
according to conditions.
64 PRUN Cancellation (clearing) of operation&emmandfrom®| 0: Operation command canceled (cleared)

panel

1: Operation command retained

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 ! setvalue.
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
1L value.
OFF: Output frequency is lower than {/! value.
3 ULN Inversion ©f frequeney 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 = { [}
value.
5 LOWN Invetsion 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) the specified frequency =+ frequency set with
Fibg.
OFF: The output frequency is above the specified
frequency * frequency set with £ {7 2.
7 RCHN Inversion of designated frequency attainment Inversion of RCH setting
signal (inversion of completion of
acceleration/deceleration)
8 REHF Set frequency attainment signal ON: The output frequency is equal to or less than
the frequency set with ~ [} ! +frequency
setwith F (2.
OFF: The output frequency is above the frequency
set with £ {f ! +frequency set with
Fibg.
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




TOSHIBA

E6581158

B Table of output terminal functions 2

Fu',llc;'on Code Function Action
12 oT Over-torque detection ON: Torque current is equal to or larger than
F & !5 setvalue and longer than F& {5
set time.
OFF: The torque current is gqualde,or less than
(F 5 _!F setvalue - F\E4"5 set value).
13 OTN Inversion of over-torque detection Inversion of OT
14 RUN Start/Stop ON: When operation frequengy is output or during
(dh)
OFF: Operation stopped
15 RUNN Inversion of RUN/STOP Inversion of RUN, setting
16 POL OL pre-alarm ON: 50% or more-@fycalculated value of overload
protection level
OFF: Less thani60% of calculated value of
oyerload protection level
17 POLN Inversion of OL pre-alarm Inversion of PO setting
18 POHR Braking resistor overload pre-alarm ON: 50% er,more of calculated value of F 35
setoverload protection level
OFF: Less'than 50% of calculated value of
F/5 [ B set overload protection level
19 POHRN Inversion of braking resistor overload pre-alarm Inversion of RCHR setting
20 POT Over-torque detection pre-alarm ONB@Torque current is equal to or larger than 70%
of F 5 /5 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-dlarm Inversion of POT setting
22 PAL Pre-alarm One of the following is turned on:
ON POL, POHR, POT, MOFF, UC, OT, LL
stop, CCT, and momentary power failure
slowdown stop.
orl, P, O~ H issuesanalarm
All the following are turned off:
OFF POL, POHR, POT, MOFF, UC, OT, LL
stop, CCT, and momentary power failure
slowdown stop.
orf, P, - Hissuesnoalarm
23 PALN Inversion of pre-glarm Inversion of PAL setting
24 uc Small-current detection ON: The output current is equal to or less than
FE ! ! setvaluefor F 5 {2 settime.
OFF: The output current is equal to or larger than
F 5 ! ! setvalue + 10%.
25 UCN Inversiomof small*Current detection Inversion of UC setting
26 HFL Significant failure ON: TR, OCL, OF, E,
EEP I, Etn, EPHEO, Err?2-
S, OHZ, UFP L EFZ, UL,
EEHFP, O- EFPH )
OFF: Failure other than the above
27 HFLN Inversion of significant failure Inversion of HFL setting
28 LFL lnsignificant failure ON: (UL (-4, OF -3, OH,
agui-g, Obr)
OFF: Failure other than the above
29 LFRN 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 RDYAN 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
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B Table of output terminal functions 3

Fur,\]l%t_'on 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 a retry)
38 ouTo Specified data output 1 ON: Specified dataifrom remote control FA50:
BITO= 1
OFF: Specified datayfrom remote control FA50:
BITO=0
39 OUTON Inversion of specified data output 1 Inversionfef OUTO setting
40 OuT1 Specified data output 2 ON: Specifiethdata from remote control FA50:
Blfi= 1
OEE: Specified data from remote control FA50:
BIT1=0
41 OUTIN Inversion of specified data output 2 Inversion‘ef OUT1 setting
42 CoT Cumulative operation time alarm ON@€umulative operation time is equal to or
longer than F &5 2 ¢
OFF: Cumulative operation time is shorter than
FEZ I
43 COTN Inversion of cumulative operation time alarm Inversion of COT
44 LTA Calculation for life alarm ON: Calculation for life time is equal to or longer
than the preset time
ON: Calculation for life time is shorter than the
preset time
45 LTAN Inversion of calculation for life ald@fm Inversion of LTA
46 BR Braking sequence output ON: Braking retention signal
OFF: Braking release signal
47 BRN Inversion of braking sequefice output Inversion of BR
48 L1 F terminal input signal ON: The signal input to F terminal is ON
OFF: The signal input to F terminal is OFF
49 LITN Inversion of F tefminal 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 aggBrdancelef frequency command ON: Frequency commanded by = /7 o or
F '[! 7 and that by VIA show the same
value.
OFF: Frequency commanded by F 71} o or
F 20 7 and that by VIA show different
values.
53 PIDFN Inversionof signal in accordance of frequency Inversion of PIDF setting
command
54 MOFF Undervoltage detection ON: Undervoltage detected
OFF: Other than undervoltage
55 MOFFN Ilnversion 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

11234 6/9(10|11 50|13 |14 46 |48 (41|43 |49 |38

/42

(0]
©
N
o
[¢)]
N
[¢)]
w

Function No. / Function
Standby

/
8

[$1 ¢

@|le|e@

Forward run command

Reverse run command

O|O|®

w
—+
®
+
O
O|O0O|O|[O|O]|O

® | O[O0 | ®

Jug run command

+
+
+

Acceleration/deceleratio
n 2 or 3 selection
Preset-speed run
commands 1 to 4

10 Reset command o

ooooo%oooooa
X | X | X | X | O

Gl

o

Q

o

O|l®|O0|O0O|®|OC|®| O] 0O |O

5/58

©)

6~9

X | X[ X[ X | X|X|O
O X[ X | X|[X]|X|®
cj]o[fOoO|®|O0|0O]|O

x

oOlojo|jO0o|J|O|O|0O]|O

Trip stop command from
external input device
Forced switching of o
command mode and
DC braking command

11

50

o
O
Q

13

PID control prohibited

oO|l®|O0|®]|O

| O |O|®
X

14

x

O| X |[X]|]O

Permission of
parameter editing
Thermal trip stop
command from external
Remote/local control
48 .
forced switching
41/4 | Frequency UP/DOWN
2 | signal input from
43 Clearing of UP/DOWN
frequency with external
Operation holding
(cancellation of 3-wire
Frequency commands

forced switching _()
o}
o
o}

15

4

oO(lojlo|]O0O|O|[O|O|O|O|0OC|O|L

46

®
Q@

X|O|O|O|X]|O|XxX|[O|®

&

oOJl]ol®@|O0O|O0O|®|OC|®|OC|O|O
O|O0O(®|O0 | xX|[®|O0|®|O|X]|X
oOpol®@|O0O|O|®|OC|®|O]|O

oJl]olo|j]o|j]Oo|]O|lOo|fO0|J]O|O]|O

olfo|jo|®|O0O|OC|®|O0O|®|[|OC|]O]|O
olcojojo|o0ofOo|J|O0O|J]O|O|lO|O]|]O|O|0O|O

o(lo|lo|Oo|O|O

s

o /JO0|0O|lO0O|®|O(O|®|O|®|O0C|0O|O

49

o
be’
X

o|loflojoj]o|O0O|O0oO|]O0O|]O|O|lO|]O|O|O|O|O|0O]|O
oO|loflo|j]ojJ]o|O0oO|O0o|]O0O|J]O|O|lO|O|]O|xX|O|O|O]|O

38

@)

No.2 Switching of V/F
setting
No.2 motor swit?n

39

x

0O|l|0o|j]o0o|O0O|]O|O|O|X|]O|lO|O|OC|®|O|J]O|lO|O|JO|O]|O

40

O|O0O|O | XX | X[X]|]O|O|O|X|[X]|]O|®|O|X|[O|X|[X]|]X]|X

oO|l®|[O0|O]|O
O|lO|[|O|O|O| O @
oO|o0o|O0O|O|O|]O|O
O|O|O|O|X|OfxXx|O|®|O]|X
olo|l|o|J]Oo|J]OoO|fo|O|O|®|O0
olo|fo|jJ]O0O|J]O|O|O|O]|O
®|O0O|O0O|O| X |O|XxX]|O
oOlo|l|O0O|O|O|O|O
olo|lOo|O|O|O
oOlO|[O|O]|O

oOlO|O]|O

O[O | O

@

Forced operation olo

52 Oo|O

® 0[O0 |O| O

Fire-speed control ele|e

53 O|@|O0|X @|@e(0O|0|0|@e|e|@e|@(O0|O|O

* For the functions of combined terminals (combined functions), refer to the table of their respective functions.
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12. Specifi

12.1 Models and their standard specifications

B Standard specifications
Item Specification
Input voltage 3-phase 200V
Applicable motor (kW) 02 | 04 [ 055 | 075 | 15 22 | 37 554 75 | 11 [ 15
Type VFS11
Form 2002PM [ 2004PM | 2005PM | 2007PM | 2015PM | 2022PM | 2037PM,| 2055PM | 2075PM | 2110PM | 2150PM

o [ Capacity (kVA) Note 1) 0.6 1.3 1.4 1.8 3.0 4.2 6.7 10 13 21 25
= Rated output/current 1.5 3.3 3.7 4.8 8.0 11.0 17.5 27.5 33 54 66

o (A) Note 2) (1.5) (3.3) (3.3) (4.4) (7.9) (10.0) [N6.4) 17 (25.0) (33) (49) (60)

Output voltage Note 3) 3-phase 200V40,240V:
Overload current rating 1500 -60 seconds, 200%-0.5 second(560%-reduction value)
g z Voltage-frequency 3-phase 200V, to 240V - 50/60Hz
Q

<3 Allowable fluctuation Voltage + 10%, -15% Nete 4), frequency +5%

Protective method 1P20 Engloseditype (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 200V 3-phase 400V
Applicable motor (kW) 02 ] 04 [ 075 [ 1522 ] 04 Jo75 [ 15 [ 22 [ 37 [ 55 [ 75 | 11 | 15
Type VFS11S VFS11
Form 2002PL[{2004PL{2007PL|2015PL}2022PL|4004PL|4007PL{4015PL|4022PL|4037PL[4055PL|4075PL|4110PL[{4150PL

o Capacity (kVA) Note 1) 0.6 1.3 1.8 3.0 4.2 1.1 1.8 3.1 4.2 7.2 11 13 21 25

£ Rated output current 15 3.3 4.8 8.0 11.0 15 2.3 41 55 9.5 14.3 17.0 | 27.7 33

3 (A) Note 2) (1.5 | 383) | ¢4 L 79l (100 [ 1.5 [ @1) | 37 | (5.0) | 86) | (13.0) [ (17.0) | (25.0) |0 300

Rated output voltage Note 3) 3-phase 200V 10240V 3-phase 380V to 500V
: 1500 -60 seconds,(200%-0.5"second } o o :
Overload current rating (50%-reguction vallie) 1500 -60 seconds, 200% -0.5 second (50%-reduction value)

g = Voltage-current 1-phase 200V to 240V — 50/60Hz 3-phase 380V to 500V - 50/60Hz

55 . Voltage 4 10@yL1 -1501 0 Note 4), o, _4Eo o

[N Allowable fluctuation feguenty-50] Voltage + 10%, -15% Note 4), frequency +5%

Protective method, 1P2@ Enclosedrtype (JEM1030) IP20 Enclosed type (JEM1030)

Cooling method Self-cooling Forced air- Forced air-cooled

cooled
Color NMunsel 5Y+8/0.5 Munsel 5Y+8/0.5
Built-in filter EMI filter EMI filter

Note 1. Capacity is calculated,at220V for the 200V models and at 440V for the 400V models.

Note 2. Indicates rated outpdt current setting when the PWM carrier frequency (parameter F300) is 4kHz or less. When ex-
ceeding 4kHz ‘the rated output current setting is indicated in the parentheses. It needs to be further reduced for PWM
carrier ffequenciesiabove 12 kHz.

The rated gutputurrent is reduced even further for 400V models with a supply voltage of 480V or more.
The defaultisetting of the PWM carrier frequency is 12kHz.

Note 3. Maximum output voltage is the same as the input voltage.

Note 4. +10% when the inverter is used continuously (load of 100%).
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B Common specification

ltem

Specification

Principal control functions

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
frequency

0.1Hz: operation panel setting, 0.2Hz: analog input (when the max. frequency is 100Hz).

Frequency accuracy

Digital setting: within +0.01% of the max. frequency (-10 to +60°C)
Analog setting: within +0.5% of the max. frequency (25°C +10°C)

Voltage/frequency char-
acteristics

V/f constant, variable torque, automatic torque boost, vector control, automatic energy<8aving, dynamic automatic
energy-saving control, PM motor control. Auto-tuning. Base frequency (25 - 500Hz) adjustingto 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 tGya potentiometer with a rated im-
pedance of 1 - 10kQ), 0 - 10Vdc (input impedance: VIA/VIB=30kQ, 4 - 20mAdc (Inputimpedance: 250Q).

Terminal board base fre-
quency

The characteristic can be set arbitrarily by two-point setting. Possible to set inditidually;for three functions: analog
input (VIA and VIB) and communication command.

Frequency jump

Three frequencies can be set. Setting of the jump frequency and the range.

Upper- and lower-limit
frequencies

Upper-limit frequency: 0 to max. frequency, lower-limit frequency: 0 to upper-limit frequency

PWM carrier frequency

Adjustable within a range of 2.0 to 16.0Hz (default: 12kHz).

PID control

Setting of proportional gain, integral gain, differential gain afid,controlfwaittime. Checking whether the amount of
processing amount and the amount of feedback agree.

Operation specifications

Acceleration/deceleration
time

Selectable from among acceleration/deceleration times 1, 2 and, 3 (00 to 3200 sec.). Automatic accelera-
tion/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 frequencyjbrakingjate: 0 to 100%, braking time: 0 to 20 seconds, emer-
gency DC braking, motor shaft fixing control

Dynamic braking Control and drive circuit is built in the inverter withithe braking resistor outside (optional).

Input terminal function Possible to select from among 65 functions, such asferward/reverse run signal input, jog run signal input, operation

(programmable) base signal input and reset signal input, to agsignite 8 input terminals. Logic selectable between sink and source.

Output terminal functions
(programmable)

Possible to select from among 58 functions; such' as upper/lower limit frequency signal output, low speed detection
signal output, specified speed reachdignal output and failure signal output, to assign to FL relay output, open col-
lector output and RY output terminals.

Forward/reverse run

The RUN and STOP keys on the'@peration panel are used to start and stop operation, respectively. The switching
between forward run and revefse runiéan be done from one of the three control units: operation panel, terminal
board and external control unit.

Jog run

Jog mode, if selected, allows jog opetation from the operation panel or the terminal board.

Preset speed operation

Base frequency + 15-speed©peration 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 acti-
vated. 10 times (Max.) (selectable with a parameter)

Various prohibition set-
tings

Possible to write-prote€t parameters and to prohibit the change of panel frequency settings and the use of operation
panel for operation, emergency stop or resetting.

Regenerative power ride-
through control

Possible to keep thelmotoriFlinning using its regenerative energy in case of a momentary power failure (default:
OFF).

Auto-restart operation

In the event of a'momentary power failure, the inverter reads the rotational speed of the coasting motor and outputs
a frequency:appropriate to the rotational speed in order to restart the motor smoothly. This function can also be
used when,switehing,to commercial power.

Drooping function

When two or mare inverters are used to operate a single load, this function prevents load from concentrating on one
inverteridue to unbalance.

Override function

Thesum ofitwo analog signals (VIA/VIB) can be used as a frequency command value.

Failure detection signal

1¢-contact output: (250Vac-0.5A-cos=0.4)

<Continued overleaf>
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<Continued>

Iltem Specification
< | Protective function Stall prevention, current limitation, over-current, output short circuit, over-voltage, over-voltage limitation, undervolt-
] age, ground fault, power supply phase failure, output phase failure, overload protection by electronic thermal func-
§ tion, armature over-current at start-up, load side over-current at start-up, over-torque, undercurrent, 6verheating,
° cumulative operation time, life alarm, emergency stop, braking resistor over-current/overlead, various pre-alarms
2 | Electronic thermal char- Switching between standard motor and constant-torque VF motor, switching between motorsihyand 2, setting of
8 | acteristic overload trip time, adjustment of stall prevention levels 1 and 2, selection of overlead stall
S | Reset function Function of resetting by closing contact 1a or by turning off power or the operation panel. Thisfunction is also used
o to save and clear trip records.

Alarms Stall prevention, overvoltage, overload, under-voltage, setting error, retry in process, Upper/lower limits

Causes of failures Over-current, overvoltage, 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¥ault, RAN fault, ROM fault, communica-
tion error. (Selectable: Over-current through braking resistor/overload, emergeney stop, under-voltage, low voltage,
over-torque, motor overload, output open-phase)

Monitoring function Operation frequency, operation frequency command, forward/reverseirun, output current, voltage in DC section,
output voltage, torque, torque current, load factor of inverter, integfal loadifactor of PBR, input power, output power,
information on input terminals, information on output terminals, version of CPU1, version of CPU2, version of mem-
ory, PID feedback amount, frequency command (after PID), integral input power, integral output power, rated cur-

S rent, causes of past trips 1 through 4, information on life alafm, cumulative operation time
"F;) Past trip monitoring func- Stores data on the past four trips: number of trips thatioccurred(in succession, operation frequency, direction of ro-
3 | tion tation, load current, input voltage, output voltage, information on,input terminals, information on output terminals,
> and cumulative operation time when each trip occurred:
‘g | Output for frequency me- Analog output: (1ImAdc full-scale DC ammeter ori.5Vdc full-scale DC ammeter / Rectifier-type AC voltmeter, 225%
A | ter/ current Max. TmAdec, 7.5Vdc full-scale), 4 to 20mA/0 te"20mA output
output for ammeter
4-digit 7-segments LED Frequency: inverter output frequency.
Alarm: stall alarm “C”, overvoltage alarmy‘P”, overload alarm “L”, overheat alarm “H”.
Status: inverter status (frequency, eause of activation of protective function, input/output voltage, output
current, etc.) and parameter-settings.
Free-unit display: arbitrary unit (e.g. rgtatingspeed) corresponding to output frequency.

Indicator Lamps indicating the inverter status by lighting, such as RUN lamp, MON lamp, PRG lamp, % lamp, Hz lamp, fre-
quency setting potentiometerflamp, UP/DOWN key lamp and RUN key lamp. The charge lamp indicates that the
main circuit capacitors are £lectrically charged.

£ | Use environments Indoor, altitude: 1000m (Maxs){ hot exposed to direct sunlight, corrosive gas, explosive gas or vibration (less than
5 5.9m/s?x(10 tels5Hz)

S | Ambient temperature -10 to +60°C Note)1.2.3

‘g Storage temperature -20 to +65°C

w | Relative humidity 20 to 93% (free from [condensation and vapor).

Note 1. Above 40°C : Remove the protectivesseal fram the top of VF-S11.
Note 2. If the ambient temperature is above 50°Ci Remove the seal from the top of the inverter and use the inverter with the
rated output current reduced.
Note 3. If inverters are installed sidedy, side (Wwith 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.
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12.2 Qutside dimensions and mass

B Outside dimensions and mass

Applicable motor Dimensions (mm) . Approx. weight

Voltage class (kW) Inverter type W H D 1T Wil Hi f2 T D2 Drawing (kg)
0.2 VFS11S-2002PL 130 1.2

0.4 VFS11S-2004PL 72 | 130 60 1215 15 A 1.3

1-phase 200V 0.75 VFS11S-2007PL 140 ' 8 1.3
1.5 VFS11S-2015PL [ 105 | 130 | 150 [ 93 13 B 1.8

2.2 VFS11S-2022PL | 140 | 170 | 150 | 126 | 157 | 14 9] 2.8

0.2 VFS11-2002PM 120 1.1

0.4 VFS11-2004PM 1.2

0.55 VFsii-2005pM | /2 | 130 0 S A 12

0.75 VFS11-2007PM 130 . 1.2

1.5 VFS11-2015PM 1.4

3-phase 200V 2.2 VFS11-2022PM 105 ] 130 150 93 N 8 B 2.3
3.7 VFS11-2037PM 140 | 170 | 150 | 126 | A57 |y 14 C 2.5

5.5 VFS11-2055PM 6.2

Z5 VEST12075PM 180 | 220 | 170["460 ({2107 12 D 53

11 VFS11-2110PM 9.8

15 VES11-2150PM 245 | 3104|mi90 | 225 |*295 [ 19.5 E 99

0.4 VFS11-4004PL 1.8

0.75 VFS11-4007PL 105 [ 130,150 1993 (121.5| 13 B 1.8

1.5 VFS11-4015PL 1.9

2.2 VFS11-4022PL 2.7

3-phase 400V 3.7 VFS11-4037PL 1400 700,150 | 126 | 157 | 14 8 c 2.9
5.5 VFS11-4055PL 6.3

Z5 VFS11-4075PL 180 4 '220% 170 | 160 [ 210 | 12 D 63

11 VFS11-4110PL 9.8

15 VES11-4180PL 245 (7310 [ 190 | 225 | 295 | 19.5 E 98
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B Outline drawing
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13. Before making a service call

- 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 solvedjby any remedy described in the

table, contact your Toshiba dealer.

Trip information]

Overcurrent flowing
in element during

Error code Failure code Problem Possible causes Remedies
oro 0001 Overcurrent during The acceleration time A [ is too short. Increase the acceleration time AL [ .
noroag 0025 acceleration The V/F setting is improper. Check the V/F parameter.
- Overcurrent flowing A restart signal is imput to the rotating Use F 31 ! (auto-restart) and F 5 &
in element during motor after a momentary stop, etc! (ride-through control).
acceleration A special motor (e.gmotonwith.a small Increase the carrier frequency ~ 3 {1 1J.
impedance) is used. Set the carrier frequency control mode
selection parameter F 3 {5 to1or3
(carrier frequency decreased automati-
cally).
orz2 0002 Overcurrent during The deceleration time o £ I is too short. Increase the deceleration time o £ [ .
nroag 0026 deceleration Set the carrier frequency control mode
-== Overcurrent flowing selection parameter £ 3 {5 to 1 0r3
in element during (carrier frequency decreased automati-
decelearion cally).
,'_," ,‘_' :-,' 0003 Overcurrent during The load fluctuates abruptly. Reduce the load fluctuation.
nrag 0027 constant speed op- Thelead is in an abnormal condition. Check the load (operated machine).
- eration Set the carrier frequency control mode

selection parameter £ 3 {5 to 1 0or3
(carrier frequency decreased automati-

[ng

overcusrent onythe
load,sidetat start-up)

motor is defective.

The motor has too small impedance.

A 11 or 15 kW model was started, al-
though a current is leaked from an output
cable or the motor to ground.

operation cally).
’I-'l [y 0025 Ground fault trip A current leaked from an output cable or Check cables, connectors, and so on for
o o 0026 Arm overcurrent at the motor to ground. ground faults.
Lo 0027 start-up A main circuit elements is defective. Make a service call.
,'_',';_' _I,l,'." (for 11 and 15)kW
models only)
] ,'_' L 0004 Overcurrent,(An The insulation of the output main circuit or Check the cables and wires for defective

insulation.

When using a 11 or 15 kW model, check
cables, connectors, and so on for ground
faults.

A main circuit elements is defective.

Make a service call.

A phase failure occured in the input line of
the main circuit.

The capacitor in the main circuit lacks ca-
pacitance.

Check the main circuit input line for phase
failure.

Enable F 5 & (input phase failure de-
tection).

Check the capacitor in the main circuit for
exhaustion.

(
~
(
~

Iy
-~

)
-
POng
=
|

0005 Armm overcurrent at
start-up

0008 Input phase failure

0009 Output phase failure

A phase failure occurred in the output line
of the main circuit.

Check the main circuit output line, motor,
etc. for phase failure.

Enable F 55 5 (Output phase failure
detection).

*  You can select a trip ON/OFF by parameters.

(Continued overleaf)
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(Continued)
Error code Failure code Problem Possible causes Remedies

= 000A Overvoltage during | ¢ The imput voltage fluctuates abnormally. | e Insert a suitable input reactor.
acceleration (1) The power supply has a capacity of

200kVA or more.
(2) A power factor improvement capacitor is
opened or closed.
(3) 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 3 da(autostestart) and F 35 &
motor after a momentary stop, etc. (ride-throdgh control):

,'_',' [x] = 000B Overvoltage during e The deceleration time o £ is too short. | e Increase the deceleration time o £ .
deceleration (Regenerative energy is too large.) o |nstall@dynamie’braking resistor.

e F 3114 (dynamic braking resistor) is off. |e Enable F&J 4 (dynamic braking resis-
e F 305 (overvoltage limit operation) is tof)s
off. o [EnabledsF !} 5 (overvoltage limit opera-

e The input voltage fluctuates abnormally. tion)
(1) The power supply has a capacity of e\ Insert & suitable input reactor.

200kVA or more.
(2) A power factor improvement capacitor'is

opened and closed.
(3) A system using a thyrister is confected

to the same power distribution line.

oR 000C Overvoltage during | e The input voltage fluctuates.abnormally. ¥ | e Insert a suitable input reactor.
constant-speed op- (1) The power supply has a capacityaef
eration 200kVA or more.

(2) A power factor improvement capagitor is
opened or closed.
(3) A system using a thytister is connected
to the same power.distriution line.
e The motor is in afregenerative state be- e [nstall a dynamic braking resistor.
cause the load causes theZmotor to run at
a frequeney-higherithan the inverter out-
put frequency.

ool 000D Inverter overload ¢ The acgeleration time ACC is too short. | e Increase the acceleration time AL [

o TheDC braking amout is too large. ¢ Reduce the DC braking amount =/ 5 {
o The VIF,settingis improper. and the DC braking time F 25 2.
o Aestart signal is input to the rotating e Check the V/F parameter setting.

motor after a momentary stop, etc. e Use F 317 ! (auto-restart) and F 5 &
o Thelload s too large. (ride-through control).

o Use an inverter with a larger rating.
= 000E Motor overload o THe V/F setting is improper. e Check the V/F parameter setting.

e The motor is locked up. e Check the load (operated machine).
o “Low-speed operation is performed con- o Adjust i1 /7 to the overload that the

tinuously. motor can withstand during operation in a
e An excessive load is applied to the motor low speed range.

during operation.

,‘_',’ ,‘_ - 000F Dynamiesbrakingi€®* | e The deceleration time is too short. o Increase the deceleration time o £ .
sistor e Dynamic braking is too large. ¢ Increase the capacity of dynamic braking
overloagdtrip resistor (wattage) and adjust PBR capac-

ity parameter F 30 5.

* 0020 Qver4ordue trip o Over-torque reaches to a detection level |e Enable F 5 !5 (over-torque trip selec-

L during operation. tion).

e e Check system error.

oH 0010 Overheat e The cooling fan does not rotate. * Restart the operation by resetting the

e The ambient temperature is too high. inverter after it has cooled down enough.
e The ventis blocked up. e The fan requires replacement if it does
o A heat generating device is installed close |  not rotate during operation.
to the inverter. e Secure sufficient space around the
e The thermistor in the unit is broken. inverter.
* Do not place any heat generating device
near the inverter.
o Make a service call.

> You can select a trip ON/OFF by parameters.
(Continued overleaf)
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(Continued)
Error code Failure code Problem Possible causes Remedies

OHZ 002E External thermal trip [ e An external thermal trip is input. e Check the external thermal input.

,':' 0011 Emergency stop e During automatic operation or remote op- | ¢ Reset the inverter.
eration, a stop command is entered from
the operation panel or a remote input de-
vice.

= 0012 EEPROM fault 1 A data writing error occurs. ¢ Turn offithe inverter, then turn it again. If it
does not reeoverfrom the error, make a
serviceleall.

= 0013 EEPROM fault 2 o Power supply is cut off during £ 57 op- | e Turn thé power off temporarily and turn it

-7 eration and data writing is aborted. back dn, and then try £ 4 7 operation
again.

EEFRZ 0014 EEPROM fault 3 o A data reading error occurred. o Turnoff the inverter, then turn it again. If it
does not recover from the error, make a
service call.

Er--2 0015 Main unit RAM fault [ e The control RAM is defective. «Make a service call.

E-r-3 0016 Main unit ROM fault [ e The control ROM is defective. ¢ Make a service call.

Err-H 0017 CPU fault 1 e The control CPU is defective. o Make a service call.

E-r-5 0018 Remote control error [ e An error arises during regiote operation., | ¢ Check the remote control device, cables,
etc.

,’:' = ',’ 001A Current detector fault | e The current detector is defective: o Make a service call.

E--F 001B Optional circuit board | e An optional circuit boardiin,a different ¢ Check again to be sure that the circuit

format error format is installed. board is connected correctly, and then re-
set the power supply.

¢ Replace the circuit board with a correctly
formatted one.

* 001D Low-current opera- o The output currentidecreased to a low- e Enable 5 5 /I (low-current detection).

Yo tion current detection,level’during operation. o Check the suitable detection level for the

L Trip system (F& !/, FE {2).

o Make a service call if the setting is cor-
rect.

* 001E Undervoltage trip «“The input voltage (in the main circuit) is e Check the input voltage.

oo (main circuit) toolow. e Enable F 52 7 (undervoltage trip selec-

i tion).

o To cope with a momentary stop due to
undervoltage, enable F 3 7 7 (ride-
through control) and F 3} ! (auto-
restart).

EFS- 0022 Ground fault trip e A ground fault occurs in the output cable | e Check the cable and the motor for ground

or the motor. faults.

ELA ! 0054 Auto-tuning ‘efror e Check the motor parameter 5 57 {to F 55 X4.

e The motor with the capacity of 2 classes or less than the inverter is used.

e 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.

EEYF 0029 Inverter: e Circuit board is changed. e Make a service call.

type error (Or main circuit/drive circuit board)

* 0032 Brea‘in analog signal | ¢ The signal input via VIA is below the e Check the cables for breaks. And check

Co_ o0 cable analog sinal detectio level set with the setting of input signal or setting value

fg (0 F533. of FE 3.

,‘_: -/ ’_—-,' 0033 CPU communica- e A communications error occurs between | e Make a service call.

tions error control CPUs.
‘E - ,’_-,’ 0034 Excessive torque e The torque boost parameter . 5 is set o Decrease the setting of the torque boost
boosted too high. parameter o .
e The motor has too small impedance. e [f no improvement results, contact To-
shiba Techinical Support Center.
E-21 0035 CPU fault 2 e The control CPU is defective. » Make a service call.
Conk 002F Step-out « The motor shaft is locked. e Unlock the motor shaft.

(For PM motor only)

One output phase is open.
An impact load is applied.

Check the interconnect cables between
the inverter and the motor.

*  You can select a trip ON/OFF by parameters.
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[Alarm information] ~ Each message in the table is displayed to give a warning but does not cause the inverter to

trip.
Error code Problem Possible causes Remedies
OFF ST terminal OFF The ST-CC circuit is opened. Close the ST-CC circuiit.
nnEE Undervoltage in main The supply voltage between R, S and T is Measure the main cireuit supply voltage.
circuit under voltage. If the voltage is at @'normal level, the
inverter requires repairing.
e Y Retry in process The inverter is n the process of retry. The inverter is nekmal ifiit'restarts after
A momentary stop occurred. several tensef sencends.
The invertér restarts automatically. Be
careful of the machife because it may
suddenly restart.
,’_: - 4 Frequency point set- The frequency setting signals at points 1 Set the freguency setting signals at points
ting error alarm and 2 are set too close to each other. 1 and 2 apart’from each other.
,'_' Lo Clear command ac- This message is displayed when pressing Press theSTOP key again to clear the
ceptable the STOP key while an error code is dis- trip:
played.
ENFEF Emergency stop The operation panel is used to stop the Press the STOP key for an emergency
command accept- operation in automatic control or remoté stop.
able control mode. To cancel the emergency stop, press any
other key.
Ty Setting error alarm / An error is found in a setting whenidatajis Check whether the setting is made cor-

An error code and
data are displayed
alternately twice

-‘-
== 3
™~
K2

reading or writing.

rectly.

each.
H E = o/ Display of first/last The first and last data ifem in‘thes L/ H Press MODE key to exit the data group.
L_— . data items data group is displayéd.
o5 DC braking DC braking in process The message goes off in several tens of
seconds if no problem occurs. Note)

= R=0s] Shaft fixing control Motor shaftfixing contral'is in process. Normal if the message disappears when
a stop command is entered (or the opera-
tion command is canceled).

£ Flowing out of ex- Thénumber.of digits such as frequencies Lower the fequency free unit magnifica-

£ cess number of digits is moréthan'4: tion F 10 2.

‘,:- :-:' (The,uppendigits have a priority.)

’:', = ,‘_',' =] Momentary power The slowdewn stop prohibition function To restart operation, reset the inverter or
failure slowdown set with & 3 f & (momentary power fail- input an operation signal again.
stop prohibition func- ure ride-through operation) is activated.
tion activated.

,'_ ':', ,‘: ,‘:’ Auto-stop becauseyof The automatic stop function selected with To deactivate the automatic stop function,
continuous operation F 255 was activated. increase the frequency command above
at the lower-limit fre- the lower-limit frequency (LL) + 0.2 Hz or
quency turn off the operation command.

= Parameters'inithe Parameters are being initialized to default Normal if the message disappears after a
processoffinitializas values. while (several seconds to several tens of
tion seconds).

E- 11 Operation,panel key The RUN or STOP key is held down for Check the operation panel.
fault more than 20 seconds.

The RUN or STOP key is faulty.
I Auto:tuning Auto-tuning in process Normal if it the message disappears after

a few seconds.

Note) £’ Wheh the ON/OFF function is selected for DC braking (DB), using the input terminal selection parameter,
you canfjudge the inverter to be normal if “A&” disappears when opening the circuit between the terminal

and' CC.
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~
Prealarm display] < ’
r Overcurrent alarm Same as {7 (overcurrent)
bl Overvoltage alarm Same as /7 P (overvoltage) .
L Overload alarm Sameas i {and ! & (overload)
H Overheat alarm Same as { H (overheat)
If two or more problems arise simultaneously, one of the following alarms appe blinks.
LR PLDFPL
The blinking alarms £, ', L , H are displayed in this order from left to right.
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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:

E6581158

(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 & 7 =) for details.
(2) By means of an external signal (Short circuit between RES and CC on terminal board — Open)
(8) By operation panel operation

(4) By inputting a trip clear signal from a remote input device

L (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 [ ! - igidisplayed.
2. Pressing the STOP key again will reset the inverterifithe cause of the trip has already been

eliminated.

Iz

“%  When any overload function [} {. inverteroveroad, ! ~': motor overload, i/ r : braking resistor
overload] is active, the inverter cannot be\reset/by inputting a reset signal from an external device or

by operation panel operation befofe the, virtual‘Cooling time has passed.

Virtual cooling time ... I/ { :“about'80 seconds after the occurrence of a trip
L & .gabouty120 seconds after a occurrence of a trip
L #: about 20 seconds after a occurrence of a trip

J  In case of a trip due toloverheating ({J +), the inverter checks the temperature within. Wait until the

temperature in the_inverterifalls 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 1o reset the inverter immediately. Note, however, that this operation may damage

the system or thie motor if it is repeated frequently.
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13.3 If the motor does not run while no trip message Is
displayed ...

If the motor does not run while no trip message'is displayed, follow these steps to track/dowfthe cause.

YES: —
| The motor does not run. |
NO : "L >
Is the 7-segment LED Check the power supply and the MCCB. Supply the'pewer
extinguished? o -» Is power being supplied normally? o -» normally.
Make a service,call.
| Is I F F displayed? |_> e The ST-CC circuit is opened. Close the circtitibetween,GC and the terminal to which
the ST (standby) function on the control circuit tefminal’is assigned.

o Check the setting of £ { [ (always active functiongelection). (See 6.3.1.)

Is any failure message —> Track down and eliminate the gause of thefailure and then reset the inverter.
displayed? See 13.2.
(See 1.3.1)

Y

Are r £ ~ 4 and a failure —» The invertér'is in the process of retrying. The retry function can be disabled by normal
message displayed alternately? or emergeneystop‘operation, or by turning off the inverter.

.
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
mod@selection £ /1 d. (See 3.2.1)

Is the LED of the RUN/STOP When operation panel operation is selected ... Change the setting of the operation
key off? jmie-(  control mode selection parameter £ /70 o 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 is entered.

Y

0.0 displayed? |—>

Check to see that the frequency setting signal is not set at zero.

Check the settings of the frequency setting signal parameters F 750 d, F200, 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.

e Check that the motor is not under a too large load or not locked up.

—Reduce the load if necessary.

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.

e Invert the phases of the output terminals U, V and W.
e Invert the forward/reverse run-signal terminals of the externakinput device.

(See 6.3 "Assignment of functions to control terminals".)

e Change the setting of the parameter F - in the case of panel @peration.

The motor runs but its
speed does not change
normally.

e 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 liMitifrequency ./ are set too low.
Increase the maximum frequency ~ ~ and the,uppexlimit frequency /1 .

The frequency setting signal is too low.

Check the signal set value, circuit, cables,‘et¢:

Check the setting characteristics (point fyand‘point 2 settings) of the frequency setting
signal parameters. (See 6.5.)

If the motor runs at a low speed, chegk toysee that the stall prevention function is
activated because the torque boostamount is too large.

Adjust the torque boost amounti(., & Yand the acceleration time (7L ).

(See 5.12 and 5.1.)

The motor does not ac-
celerate or decelerate
smoothly.

The acceleration time (5 £ &),0r the deceleration time (o £ ) is set too short.
Increase the acceleratiofftime (" ) or the deceleration time (/£ ).

A too large current flows
into the motor.

The load is toodeawvy.

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.

The motor hasyan improper voltage rating.

Use a metonwith‘@proper voltage rating.

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.

Theyreduction gear ratio, etc., are not set properly.

‘Adjustithie reduction gear ratio, etc.

Theleutput frequency is not set correctly.

Check the output frequency range.

o Adjust the base frequency. (See 5.10.)

The motor speed fluctu-ates
during operation.

eiThe load is too heavy or too light.

Reduce the load fluctuation.
he 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.

e Check whether the frequency setting signal changes.
e |f the V/F control selection parameter F £ is set at 3, check the vector control setting,

operation conditions, etc. (See 5.11.)

Parameter gettings cannot
be changed.

Change the setting of the parameter = 7 [} (prohibition of change of parameter
setting) to £ (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)
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How to cope with parameter setting-related problems

If you forget parameters e You can search for all reset parameters and change their settings.

which have been reset * Refer to 4.1.3 for details.

If you want to return all * You can retum all parameters which have been reset to their default settings.
reset parameters to their * Refer to 4.1.6 for details.

respective default settings
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14. Inspecti

nt

ce

@ Danger

0

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 chargeylamp is no longer lit.

(3) Use a tester that can measure DC voltages (800V DC or miore)y,and check that the voltage to the
DC main circuits (across PA-PC) does not exceed 45V.

Performing an inspection without carrying out these stepsikst 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 deteriorationiefdts components with aging.

14.1

Regular inspection

Since electronic parts are susceptible to heat, install'the inverter in a cool, well-ventilated and dust-free place.
This is essential for increasing the service life.
The purpose of regular inspections is to jmaintain/the correct environment of use and to find any sign of failure or
malfunction by comparing current operation data with past operation records.

Inspection procedure

Subject of - . .
inspection Inspection item Insgyecclzgon Inspection method Criteria for judgement
1) Dust, tempgrature. "Occasionally | 1)Visual check, check | 1)Improve the environment if
and gas by means of a it is found to be
thermometer, smell unfavorable.
1. Indoor check

environment | 2)Drop ofiwater or Occasionally | 2)Visual check 2)Check for any trace of
otherliguid water condensation.
3)Room temperature | Occasionally | 3)Check by means of . Ano
a thermometer 3)Max. temperature: 60°C
Is something unusual is
found, open the door and
. . check the transformer,
2. ggr';s g:gnt 8 i)Vibration and noise | Occasionally I:g}gztcheck of the reactors, contactors, relays,
P 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
Q| doaptiratlon 2)Voltage (*) Occasionally | Rectifier type AC temperature.
(outpt 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.
6.
7.

Unusual odor
Unusual motor vibration, noise or overheating
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

o

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 sureithatthe charge lamp is no longer lit.
(3) Use a tester that can measure DC voltages (80@V DGyor more), and check that the voltage to the

Mandatory DC main circuits (across PA-PC) does not exceedy45V.
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, firgiand bodily injury. To replace parts, call the local sales
agency.
Prohibited

B 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.

Check to see if all caulkedterminals are fixed properly. Check them visually to see that there is no trace
of overheating around anyjyof them.

Check all cables andiwires,for damage. Check them visually.

Remove dirt and dustyWith a vacuum cleaner, remove dirt and dust. When cleaning, clean the vents
and the printed Circuit boards. Always keep them clean to prevent an accident due to dirt or dust.

If no power is supplied to the inverter for a long time, the performance of its large-capacity electrolytic
capacitor declines.

When leaving the inverter unused for a long time, supply it with electricity once every two years, for 5
hours,or'morefeach, to recover the performance of the large-capacity electrolytic capacitor. And also
check theyfunction 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.

Ifithe meed 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..

R/LA1 S/iL2 T/L3 U1 V/T 2 W/T3
O O O

ANANNANA A

500V
(megger)

7. Never test the inverter for pressure. A pressure test may catise damage to its components.
8. Voltage and temperature check
Recommended voltmeter

Input side ... Moving-iron type voltmeter (i)

Output side ... Rectifier type voltmeter (_’I_)

It will be very helpful for detecting a deféehif yow 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 invertershould be checked periodically.

Note) Generally, the life,of a part depends on the ambient temperature and the conditions of use. The life
spansilisied'below are applicable to parts when used under normal environmental conditions.

1) Coolingffan
The fanjwhich cools down heat-generating parts, has a service life of about 30,000 hours (about 2 or 3
yearsfofgcontinuous 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
10 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.
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<Criteria for appearance check>
e Absence of liquid leak
o Safety valve in the depressed position
o Measurement of electrostatic capacitance and insulation resistance
Note: When it becomes necessary to replace expendable parts, contact Toshiba Electri€ Service Co., Ltd.
or your nearest branch office or sales office of Toshiba Industrial Products Manufa€turing Corpora-
tion. For safety's sake, never replace any part on your own. (*: For the address and telephone num-
ber of TDS, see the back cover of this manual.)
The operation time is helpful for roughly determining the time of replacement.¢cor the replacement of parts,
contact the service network or Toshiba branch office printed on the back cover ofthis instruction manual.

B Standard replacement cycles of principal parts

As guides, the table below lists part replacement cycles that were gsiimated 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 eycle ‘ofs€ach part does not mean its service
life but the number of years over which its failure rate does notiincrease significantly.

Part name Standard Replacement mode and others
replacement cycle
Cooling fan 2 to 3 years Replacement with a new one
Main circuit smooth- 10 years Replacement with a new one

ing aluminum elec-
trolytic 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 vdries depending on the environment of use.

14.3 Making a call far servicing

For the Toshiba service networky,refer to the back cover of this instruction manual. If defective conditions are
encountered, please contactiheyloshiba service section in charge via your Toshiba dealer.

When making a call for servieing, please inform us of the contents of the rating label on the right panel of the
inverter, the presenee orabsence of optional devices, etc., in addition to the details of the failure.
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14.4 Keeping the inverter in storage O

Take the following precautions when keeping the inverter in storage temporarily or for a long period®f time.

1. Store the inverter in a well-ventilated place away from heat, damp, dust and ta%.

2. If the printed circuit board in your inverter has an anti-static cover (black covéN" eave it detached
from the circuit board during storage. The cover must be detached before térningyon

3.  If no power is supplied to the inverter for a long time, the performance of,its’ls apacity electrolytic
capacitor declines.
When leaving the inverter unused for a long time, supply it with electri once every two years, for 5 hours
or more each, to recover the performance of the large-capacity elect ic capacitor. And also check the

function of the inverter. It is advisable not to supply the commercialypower directly to the inverter but to
gradually increase the power supply voltage with a transformer,

e inverter.
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15. Warran Cf

Any part of the inverter that proves defective will be repaired and adjusted free of charge under the following c&ditions:

1. This warranty applies only to the inverter main unit. %
0 e date of delivery shall

2. Any part of the inverter which fails or is damaged under normal use within twelve mont
be repaired free of charge.
3.  For the following kinds of failure or damage, the repair cost shall be borne by the ¢ m en within the warranty
Rori

period.

. Failure or damage caused by improper or incorrect use or handling, or d repair or modification of the
inverter

. Failure or damage caused by the inverter falling or an accident during, tr ortation after the purchase

. Failure or damage caused by fire, salty water or wind, corrosive gas quake, storm or flood, lightning, ab-
normal voltage supply, or other natural disasters

. Failure or damage caused by the use of the inverter for any p
4.  All expenses incurred by Toshiba for on-site services shall b

signed beforehand between the customer and Toshiba, in %
ranty. K

or application other than the intended one
the customer, unless a service contract is
the service contract has priority over this war-

L 4
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16. Dispos invert
A 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 produge néxious 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 collegtion,transport and disposal of

industrial waste is done by someone who is not licensed for that job, itiis 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 andéemibtoxi€ gas, causing injury to persons.
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