TOSHIBA

Industrial Inverter

(For 3-phase induction motors)

Instruction Manual

tosvert™ VF-FS1

3-phase 200V class 0.4 to 30kW
3-phase 400V class 0.4 to 30kW

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

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

Explanation of markings

Marking Meaning of marking

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

A

Warnmg cause damage to physical property. (*2)

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

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

treatment.

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

Meanings of symbols

Marking

Meaning of marking

N

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

(1]

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

&

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

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.

7~

/\ Safety precautions

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

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

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

y
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m General Operation
@ Danger See item
* Never disassemble, modify or repair. 2.
This can result in electric shock, fire and injury. For repairs, call your sales distributor.
Disassembly
prohibited
« Never remove the front cover when power is on or open door if enclosed in a cabinet. 21
The unit contains many high voltage parts and contact with them will result in electric shock.
« Don't stick your fingers into openings such as cable wiring hole and cooling fan covers. 2.
This can result in electric shock or other injury.
Prohibited » Don't place or insert any kind of object into the inverter (electrical wire cuttings, rods, wires etc.). | 2.
This can result in electric shock or fire.
e 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 closing door if enclosed in a cabinet. | 2.1
If power is turned on without the front cover attached or closing door if enclosed in a
cabinet, this can result in electric shock or other injury.
0 « If the inverter begins to emit smoke or an unusual odor, or unusual sounds, immediately 3.
turn power off.
Mandatory If the equipment is continued in operation in such a state, the result may be fire. Call your
local sales agency for repairs.
o Always turn power off if the inverter is not used for long periods of time since there is a 3.
possibility of malfunction caused by leaks, dust and other material. If power is left on with
the inverter in that state, it may result in fire.
A Warning See item
¢ Do not touch heat radiating fins or discharge resistors. 3.

O

Prohibited
contact

These device are hot, and you'll get burned if you touch them.
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m Transportation & installation
@ Danger See item
« Do not install or operate the inverter if it is damaged or any component is missing. 144
This can result in electric shock or fire. Please consult your local sales agency for repairs.
® Call your local sales agency for repairs.
« Do not place any inflammable objects nearby. 144
Prohibited If a flame is emitted due to malfunction, it may result in a fire.
* Do not install in any location where the inverter could come into contact with water or 2.
other fluids.
This can result in electric shock or fire.
* Must be used in the environmental conditions prescribed in the instruction manual. 1.4.4
Use under any other conditions may result in malfunction.
« Mount the inverter on a metal plate. 144
0 The rear panel gets very hot. Do not install in an inflammable object, this can result in fire.
« Do not operate with the front panel cover removed. This can result in electric shock.
Mandatory Failure to do so can lead to risk of electric shock and can result in death or serious injury. | 144
« An emergency stop device must be installed that fits with system specifications (e.g. shut
off input power then engage mechanical brake). Operation cannot be stopped immediately | 1.4.4
by the inverter alone, thus risking an accident or injury.
« All options used must be those specified by Toshiba.
The use of any other option may result in an accident. 144
A Warning See item
e When transporting or carrying, do not hold by the front panel covers. 2.
® The covers may come off and the unit will drop out resulting in injury.
« Do not install in any area where the unit would be subject to large amounts of vibration. 1.4.4
Prohibited That could result in the unit falling, resulting in injury.
e The main unit must be installed on a base that can bear the unit's weight. 1.4.4
If the unit is installed on a base that cannot withstand that weight, the unit may fall
0 resulting in injury.
o If braking is necessary (to hold motor shaft), install a mechanical brake. 144
Mandatory The brake on the inverter will not function as a mechanical hold, and if used for that
purpose, injury may result.
m Wiring
@ Danger See item
« Do not connect input power to the output (motor side) terminals (U/T1,V/T2,W/T3). 22
That will destroy the inverter and may result in fire.
® * Do not connect resistors to the DC terminals (between PA/+ and PC/-). 2.2
That may cause a fire.
Prohibited | e Within ten minutes after turning off input power, do not touch wires of devices (MCCB)
connected to the input side of the inverter. 2.2

That could result in electric shock.
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@ Danger See item
* Electrical installation work must be done by a qualified expert. 21
Connection of input power by someone who does not have that expert knowledge may
result in fire or electric shock.
« Connect output terminals (motor side) correctly. 21
If the phase sequence is incorrect, the motor will operate in reverse and that may result in
injury.
« Wiring must be done after installation. 21
If wiring is done prior to installation that may result in injury or electric shock
0 e The following steps must be performed before wiring. 21
(1) Turn off all input power.
Mandatory (2) Wait at least ten minutes and check to make sure that the charge lamp is no longer lit.
(3) Use a tester that can measure DC voltage (800VDC or more), and check to make sure
that the voltage to the DC main circuits (across PA/+ and PC/-) is 45V or less.
If these steps are not properly performed, the wiring will cause electric shock.
« Tighten the screws on the terminal board to specified torque. 2.1
If the screws are not tightened to the specified torque, it may lead to fire. :
e Check to make sure that the input power voltage is +10%, -15% of the rated power 14.4
voltage written on the rating label (+10% when the load is 100% in continuous operation).
If the input power voltage is not +10%, -15% of the rated power voltage (+10% when the
load is 100% in continuous operation) this may result in fire.
* Ground must be connected securely. 21
9 If the ground is not securely connected, it could lead to electric shock or fire when a 22
malfunction or current leak occurs.
Be Grounded
A Warning See item
« Do not attach equipment (such as noise filters or surge absorbers) that have built-in 21
® capacitors to the output (motor side) terminals.
That could result in a fire.
Prohibited
m Operations
<» Danger See ftem
« Do not touch inverter terminals when electrical power is going to the inverter even if the 3.
motor is stopped.
Touching the inverter terminals while power is connected to it may result in electric shock.
® * Do not touch switches when the hands are wet and do not try to clean the inverter with a 3.
damp cloth.
Prohibited Such practices may result in electric shock.
« Do not go near the motor in alarm-stop status when the retry function is selected. 3.
The motor may suddenly restart and that could result in injury.
Take measures for safety, e.g. attaching a cover to the motor, against accidents when the
motor unexpectedly restarts.
« Turn input power on after attaching the front cover. 3.
When installed inside a cabinet and using with the front cover removed, always close the
0 cabinet doors first and then turn power on. If the power is turned on with the front cover or
the cabinet doors open, it may result in electric shock.
Mandatory | & Make sure that operation signals are off before resetting the inverter after malfunction. 3.

If the inverter is reset before turning off the operating signal, the motor may restart
suddenly causing injury.
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A Warning See item
« Observe all permissible operating ranges of motors and mechanical equipment. (Referto | 3.

the motor's instruction manual.)
Not observing these ranges may result in injury.

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

A Warning

See item
« Stand clear of motors and mechanical equipment. 6.12.1
If the motor stops due to a momentary power failure, the equipment will start suddenly
after power recovers. This could result in unexpected injury.
« Attach warnings about sudden restart after a momentary power failure on inverters, 6.12.1
Mandatory " N . N
motors 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 when the alarm is given, selection of the retry function will
0 restart them suddenly after the specified time has elapsed. This could result in
unexpected injury.
Mandatory * Attach warnings about sudden restart in retry function on inverters, motors and equipment | 6.12.3
for prevention of accidents in advance.
Maintenance and inspection
@ Danger See item
« Do not replace parts. 14.2
® This could be a cause of electric shock, fire and bodily injury. To replace parts, call the
local sales agency.
Prohibited
* The equipment must be inspected every day. 14.
If the equipment is not inspected and maintained, errors and malfunctions may not be
discovered and that could result in accidents.
« Before inspection, perform the following steps. 14.
(1) Turn off all input power to the inverter.
Mandatory (2) Wait at least ten minutes and check to make sure that the charge lamp is no longer lit.

(3) Use a tester that can measure DC voltages (800VDC or more), and check to make

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

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

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

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

Attach warning labels

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

Be sure to affix the caution label where it is easily visible when selecting the auto-restart function (= See section
6.12.1) or the retry function (= See section 6.12.3).

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

Thank you for your purchase of the Toshiba "TOSVERT VF-FS1” industrial inverter.

This is the Ver.100 / Ver.101 CPU version inverter.
Please be informed that CPU version will be frequently upgraded.

m Features
1. Built-in noise filter
1) All models in both the 200V and 400V series have a noise filter inside.
2)  Can be compliant with European CE marking standard
3) Reduces space requirements and cuts down on time and labor needed in wiring.

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

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

4. Globally compatible
1)  Compatible with 200V and 400V power supplies
2)  Conforms to CE marking and with UL, CSA.
3)  Sink/source switching of control input.

5. Options allow use with a wide variety of applications
¢ Internal communications devices (LonWorks®, BACnet®, Metasys® N2, Siemens APOGEE™ FLN.)
e Extension panel/Parameter writer
¢ EMC noise reduction filter
e Other options are common to all models

6. Extended power range
e Wide range of powers up to 30kW for this class of inverter.




TOSHIBA E6581381

Contents

| Safety preCautions ............c.oiiiiic 1

11 INEFOUCHION ... 7

1. Read first
11 Check product purchase
1.2 Contents of the product
1.3 Names and functions
14 Notes on the application

2. Connection
21 Cautions on wiring
22 Standard connection .
2.3 DesCription Of tEIMINAIS. ...ttt ee et e e e e ee e e sneeinenen

3. Operations
3.1 Simplified operation of the VF-FS1
3.2 How to operate the VF-FS1

4. Basic VF-FS1 operations
41 Flow of status monitor mode
4.2 How to set parameters

5. Basic parameters
5.1 Setting acceleration/deceleration time
5.2 Specifying an operation mode, using parameters
53 Selection of operation mode
5.4 Meter setting and adjustment
55 Standard default setting
5.6 Forward/reverse run selection (Operation panel operation)
5.7 Maximum frequency
5.8 Upper limit and lower limit frequencies.
59 Base frequency
5.10 Selecting control mode .
5.11  Manual torque boost - increasing torque boost at low speeds ......... E-24
5.12  Setting the electronic thermal
5.13  Preset-speed operation (speeds in 7 steps)

6. Extended parameters
6.1 Input/output parameters
6.2 Input signal selection




TOSHIBA

7.

o

jury

. Table of parameters and data

E6581381
6.3 Terminal function selection F-5
6.4 BaSIC PAFAMELEIS 2. ..ttt ettt e sttt et bt e st bt e h e bt et he et bt et bt e et et F-13
6.5 Frequency priority SEIECHON ............cciiiiiiiic e F-14

6.6 Operation frequency ...F-22
6.7 DC braking ...F-23
6.8 Auto-stop in case of lower-limit frequency continuous operation F-24
6.9 Jump frequency-jumping resonant frequencies F-25
6.10 Bumpless operation ...F-26
6.11  PWM carrier frequency ...F-27
6.12  Trip-less intensification ...F-31

6.13  Drooping control F-39
6.14  Conducting PID control ...F-41
6.15  Setting motor constants ...F-45

..F-50
F-54
...F-68

6.16  Acceleration/deceleration time 2
6.17  Protection functions
6.18 Forced fire-speed control function
6.19  Adjustment parameter: ...F-69
6.20 Operation panel parameter-...... ...F-70
6.21  Communication function (COMMON SEMHAI).........cuiiiiuiiiiiieiie et F-78

6.22  Parameters for options F-83
6.23  Permanent magnetic motors F-83
Applied operation G-1
71 Setting the operation freQUENCY ..........ccuoiiiiiiii e G-1
7.2 Setting the 0pPeration MOTE. ..........couiiiiiii ettt ettt e et nes G-5
Monitoring the OPEration SLAtUS .............c.iiiiiii e H-1
8.1 Status MONITOr MOGE..........oiuiiii bbb H-1
8.2 Display of trip information H-5

Measures to satisfy the standards
9.1 How to cope with the CE directive
9.2 Compliance with UL Standard and CSA Standard .............coeoeiriiiiniineieeseeeesee e I-5

. Peripheral eVICES .........couiiiiiiiiiie s J-1
10.1  Selection of wiring materials and devices J-1
10.2 Installation of @ magnetic CONtACION ...........ccoiiiiiiiiiii e J-3
10.3  Installation of @an OVErload relAY ............coiiiiiiiiiiie ettt J-4
10.4  OptioNal @XIEIMAI AEVICES ......oiviiiiiiiiieiiie ettt ettt e ettt a ettt es ettt ettt e e etennas J-5

11.1  User parameters
11.2  Basic parameters
11.3 Extended parameters




TOSHIBA E6581381

12, SPECIfICALIONS ...ttt L-1
12.1  Models and their standard SpecifiCations ............cccoririiiiiiiiii e L-1
12.2  Outside dimensioNs @Nd MASS ............ccciiiiiiiiiiiiiicc e L-4

13. Before making a service call - Trip information and remedies
13.1  Trip causes/warnings and remedies
13.2  Restoring the inverter from a trip
13.3  If the motor does not run while no trip message is displayed
13.4  How to determine the causes of other problems

14. Inspection and maintenance
14.1  Regular inspection
14.2  Periodical inspection
14.3  Making a call for servicing
14.4  Keeping the inverter in storage

15, WAITANTY ...ttt ettt ettt en e eneae 0-1

16. Disposal Of the INVEIET .........cuiiiiiiii s P-1




TOSHIBA E6581381

1. Read M

1.1 Check product purchase

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

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

Rating abel

Series name

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

Power supply Rating label J

VF-FS1

3PH-200/240V-0.75kW/1HP

Motor capacity

Warning label |

Name plate

_
Warning label

OrE & Name plate
XTI —oamEn |
- ARSRURSANR 1 05EAE Inverter Type TOSHIBA
AFhA-EMHRLIE, |nVe|’ter rated Output TRANSISTOR INVERTER

ADANGER capacity VFFS1-2004PNAWN (1)

. ArLICTion marnual DARW-1.1KVA-DSHP
\ Do not o cvir whlk v Power supply INPUT | OUTPUT

L
[

opbed of foe 10 minutes alter Related input current (3P 200280
Type indication label or hars boen remaved Related Ol,lljtput u00 3PH 200240) 3PH 200240
current
5.Cht 50004 FUSE J A max
CuAWG14: TS C
10, Fib-in/1_3Hm.

Instruction manual | EMC plate
Serial No, 1550 01021303 0001

Lot No. 5L 100MY50
This manual (3) ) Mada in Japan
Motor Protective Device Class 10

e
@ CE€

TOSHIBA CORPORATION

TSU

18.5kW or less of
WP models only

A1

A Warning
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1.2

Contents of the product

Explanation of the name plate label.

-[W[N]|-[A]2]2

Type Form
- VIFIF[s[1]-[4]0]0][7][P|L|E]
,_l | I | I I ,_l

Applicable motor it i Default interface Special specification code
Model name Input (AC) voltage capacity Additional functions | Jogic* pecial specificati
: : No filter inside N
TOSVERT 21 200V to 240V 004: 0.4kW None: No ; WN : Negative oo
| i . 007 : 0.75kW M: Built-in basic filter : e AOO:0O0is the number

VF-FS1series 4 : 380V to 480V 015+ 1.5KW L: Built-in WP : Positive

022: 2.2kW EMI class A filter

037 4.0kW D: Built-in

055 5.5kW EMI class B filter

075 7.5KW Additional functions Il

110:  11kW Operation panel

]gg 5181gtw None: Standard product

220 22kW P: Provided E: Enclosed type

300: 30kW

* This code represents the factory default logic setting. You can switch from one input/output logic to the other using
slide switch SW4. = See section 2.3.2.

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

A-2
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1.3

Names and functions

1.3.1

Outside view

RUN lamp ]

no frequency signal is sent out. It blinks

Lights when an ON command is issued but
hwhen operation is started.

PRG lamp

mode.

is placed in AU F,
G .l mode.

MON lamp

Lights when the inverter
is in parameter setting

Blinks when the inverter

is in monitor mode.

display mode.

4 (Up) key

lamp

allows the setting of
operation frequency.

¥ (Down) key

RUN key lamp

key is enabled.

Lights when the inverter

Blinks when the inverter
is placed in trip record 0O

A (Up)V (Down) key

Pressing & or V key
when this lamp is lighted

Lights when the RUN

(o
&

(1}

STOP

RUN key

Pressing this key while

the RUN key lamp is
lit starts operation.

[Operation panel]

—_—m

% (Percent) lamp

Lights when a numeric
value is displayed in %.

Hz (Hertz) lamp

Lights when a numeric
value is displayed in Hz.

LOC/REM key lamp

Lights when the
Local mode is enabled.

MODE key

Displays operation
frequency, para meters
and error causes.

ENT key

LOC/REM key

Switches between Local

maode and Remote mode.
| —

STOP key

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

slowdown to a stop.

A-3
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[ Charge lamp

],/

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

| Front panel

—

The front panel of the inverter or
terminal board

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

[Front]

[Communicatio Connector hole]

/

R Cnotrol cable port

Main circuit
cable port

[Bottom]

Note:

/
g

Unlock position mark

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

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

Lock position mark

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

[ Top warning label Note)

]

Colling fin

11—

\
E— Ty

Name plate

[Right side]

other inverters where the ambient temperature will rise above 40°C.

Remove this seal and operate it at a current lower than the rated one when installing the inverter side by side with

A4
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Example of the label

A

1.3.2 Power circuit and control circuit terminal boards

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

1) Power circuit terminal board

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

connector.
Screw size tightening torque
M4 screw 1.3Nm 10.7Ib « in
M5 screw 2.5Nm 22.3lb *in
M6 screw 4.5Nm 40.1lb = in
M8 screw 12Nm 1061Ib « in
M12 screw 41Nm 360lb « in

A-5




TOSHIBA E6581381

| VFFs1-2004 ~ 2037PM |

@ RLT si2 T3

Grounding terminal

1
'~ Screw hole for EMC plate (M5 screw)
Note)

| VFFs1-4004 ~ 4055PL |

Grounding capacitor
disconnecting switch x
(= See page A-9) —

@ RIL1 SlL2 T3

PA+ pC- um vm2 wms (D

\ / Grounding terminal
- Screw hole for EMC plate (M5 screw)

Note)
Note: EMC plate is supplied as standard.

A-6
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VFFS1-2055, 2075PM
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-4075, 4110PL

Grounding capacitor

disconnecting tap M4 screw (= See page A-9)
(4075, 4110PL only)

D

P——
EEECEREEERE

PCI UM VM2 wiTs (D
":\ o -
Q

Grounding terminal
Screw hole for EMC plate (M5 screw)

Note)
VFFS1-2110 ~ 2185PM

-4150 ~ 4185PL

. Grounding capacitor

disconnecting tap M4 screw (= See page A-9)
(4150, 4185PL only)

I M& screw

??%???i@@@@@

PCI- U1 VT2 WiT3 ()
I_\[ [

oo J

)

[N
Screw hole for EMC plate —/ \
MNote)

Note: EMC plate is supplied as standard

' Grounding terminal
(M5 screw)

A7
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VFFS1-2220PM
-4220, 4300PL

Grounding capacitor

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

SiL2

M8 screw
VIT2 WIT3
Ol

|

Ol[O1IO]
O]
1‘

disconnecting switch

(400Vmodel)
(= See page A-9)

I \ -
\ Grounding terminal lﬁ/ |

L Screw hole for EMC plate
Mote)

Grounding terminal

VFFS1-2300PM

Each main circuit terminal has the
structure shown in the figure below.
Connect a cable to part Aif it has a
ring terminal, or to part B if it has no
terminal (bare wire).
Parts A and B accommodate different
sizes of cables, so consult the cable

[
(M5 screw)
Grounding capacitor
2u) E/ disconnecting switch
[ (= See page A-9) M12 screw
=]
RIL1_ S/L2 T3 UMY WT2 WIT3
@ |

OOO OO
=
.OO

size list for the size of cable
connectable to each part.

A

PA/+ PCl- |PE

| el

\— Grounding terminal —/ /o
/ {

Vo

\ \_ Screw hole for EMC plate
{

| Note)
Grounding terminal ———

(M8 screw)

Note: EMC plate is supplied as standard

A-8




TOSHIBA E6581381

2) Grounding capacitor disconnecting switch and taps

A Warning

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

Mandatory
Every three-phase 400V model has a built-in high-attenuation noise filter, which is grounded through a
capacitor.
If you want to disconnect the capacitor from the grounding line to reduce the amount of leakage current,
you can do so easily using the switch or tap. Keep in mind, however, that disconnecting the capacitor
from the grounding line causes the inverter to become non-compliant with the EMC directive. Also note
that the inverter must always be turned off before the capacitor is disconnected or reconnected.

Note: In case of three phase 400V-5.5kW or less model, if you disconnect the capacitor from ground,
set the parameter of carrier frequency £ 3 I [ to 6kHz with motor cable length 30m or less.

| 5.5kW or less, 22kW or more: Switch |
’ ¢ To connect the capacitor to ground, push this switch.
—I— (Factory default position)

‘ﬁ-‘
C_

)
\_ , <«—— To disconnect the capacitor from ground, pull up this switch.

[ 7.5-18.5kw: Tap |

O «<—— To disconnect the capacitor from ground, connect the lug terminal
I to this tap.

N8

@ 1=

T To connect the capacitor to ground, connect the lug terminal to
this tap. (Factory default setting)

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

.

MNIS 07d 304N0S

PLC[P24] CC

===

F T R JRES[FM

LDV

. —— M3 screw
(0.5N*m)

Connector for common——_|
serial communications
and option (RJ45)

SRISIS

PP [VIATVIB]CC

%,

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

Stranded wire: 0.3 ~1.5 (mm?)

(AWG 22~ 16)

Sheath strip length: 6 (mm)

Factory default settings of slide switches
SW4: SINK (Negative) side (WN type)
SOURCE (Positive) side (WP type)

FM (SW2): V side
VIA (SW3): V side

Screwdriver: Small-sized flat-blade screwdriver
(Blade thickness: 0.4 mm or less, blade width: 2.5 mm or less)

= See section 2.3.2 for details on all terminal functions.
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1.3.3 How to open the front (terminal board) cover-18.5kW or less

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

M @)

.

ey ——
R

AW

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

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

@)

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

Terminal board cover

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

Remove the terminal board cover by pulling it up toward you.‘

A-11
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1.3.4 How to open the front (terminal board) cover-22kW or
more

To wire the main circuit terminal board for models 22kW or more, remomve the front cover.

Remove the screw

| ™~ Control circuit terminal board

Open the control circuit terminal board cover.
* To open the cover, lift it with your finger placed
at the > part on the right side of the cover.
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1.4

Notes on the application

1.4.1  Motors

When the VF-FS1 and the motor are used in conjunction, pay attention to the following items.

A Warning

o

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

Comparisons with commercial power operation.
The VF-FS1 Inverter employs the sinusoidal PWM system. However, the output voltage and output
current are not perfect sine waves, they have a distorted wave that is close to sinusoidal waveform.
This is why compared to operation with a commercial power there will be a slight increase in motor
temperature, noise and vibration.

Operation in the low-speed area

When running continuously at low speed in conjunction with a general purpose motor, there may be a
decline in that motor's cooling effect. If this happens, operate with the output decreased from rated load.

To carry out low-speed operation continuously at the rated torque, we recommend to use a inverter

rated motor or a forced cooled motor designed for use with an inverter. When operating in conjunction
with a inverter rated motor, you must change the inverter's motor overload protection level to VF motor

use (JL 7).

Adjusting the overload protection level

The VF-FS1 Inverter protects against overloads with its overload detection circuits (electronic thermal).
The electronic thermal's reference current is set to the inverter's rated current, so it must be adjusted in

line with the rated current of the general purpose motor being used in combination.

High speed operation at and above 60Hz

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

the motor's manufacturer about such operation.

Method of lubricating load mechanisms
Operating an oil-lubricated reduction gear and gear motor in the low-speed areas will worsen the

lubricating effect. Check with the manufacturer of the reduction gear to find out about operable gearing

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

Occurrence of instability
Unstable phenomena may occur with the load and motor combinations shown below.
Combined with a motor that exceeds applicable motor ratings recommended for the inverter
Combined with special motors
To deal with the above lower the settings of inverter carrier frequency.
Combined with couplings between load devices and motors with high backlash
When using the inverter in the above combination, use the S-pattern acceleration/deceleration function,
or when vector control is selected, adjust the speed control response/stability factor or switch to V/F
control mode.
Combined with loads that have sharp fluctuations in rotation such as piston movements
In this case, please do not use this inverter.

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

Load that produces regenerative torque
Do not use the inverter in combination with a load, such as an air conditioner, that produces
regenerative torque. Or the overvoltage or overcurrent protection circuit of the inverter may be activated,
causing the inverter to trip. If overvoltage tripping occurs during deceleration, lengthen the deceleration
time.
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Braking motor
When using a braking motor, if the braking circuit is directly connected to the inverters's output
terminals, the brake cannot be released because of the lowered starting voltage. Therefore, when
using a braking motor, connect the braking circuit to the inverter's power supply side, as shown in the
figure below. Usually, braking motors produce larger noise in low speed ranges.

Note: In the case of the circuit shown on the below, assign the function of detecting low-speed signals
to the RY and RC terminals. Make sure the parameter 5 { 37 is set to 4 (factory default

setting).
( Non-excitation activation’
type brake
MC2 ¥p ’
o B
Power  MC1 —®R)—
supply RY | RC
F CC
Run/stop

Measures to protect motors against surge voltages
In a system in which a 400V-class inverter is used to control the operation of a motor, very high surge
voltages may be produced. When applied to the motor coils repeatedly for a long time, may cause
deterioration of their insulation, depending on the cable length, cable routing and types of cables used.
Here are some examples of measures against surge voltages.
(1) Lower the inverter’s carrier frequency.

(2) Setthe parameter F 3 { & (Carrier frequency control mode selection) to & or 3.
(3) Use a motor with high insulation strength.
(4) Insert an AC reactor or a surge voltage suppression filter between the inverter and the motor.

1.4.2 Inverters

Protecting inverters from overcurrent
The inverter has an overcurrent protection function. The programmed current level is set to the
inverter's maximum applicable motor. If the motor used has a small capacity, the overcurrent level and
the electronic thermal protection must be readjusted. If adjustment is necessary, see 5.12, and make
adjustments as directed.

Inverter capacity
Do not use a small-capacity (kVA) inverter to control the operation of a large-capacity motor (two-class
or more larger motor), no matter how light the load is. Current ripple will raise the output peak current
making it easier to set off the overcurrent trip.




TOSHIBA E6581381

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

ur

Inverter
VIT2

WIT3

l
i
I )
| i Remove the power factor correction
] | capacitor and surge absorber
i
i
1 I
i
i

Power factor correction capacitor

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

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

MCCB1 MCCB2 (circuit breaking fuse)

S

MCCBn+1

~

Breaking of selected inverter

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

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

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

1.4.3 What to do about the leak current

AWarning

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

bad effects on peripheral equipment.
The leakage current’s value is affected by the carrier frequency and the length of the input/output wires. Test and adopt

the following remedies against leak current.

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

ELCB
Power —p——{ () —x ———— Inverter . M
supply B

( Q) ELCB Inverter ( M )

L

Leakage current path across ground

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

Thermal relays

] o Tl
Power Inverter < T \T

—_—x_—— M
supply <+ L |

’ /
—x — - T«
Leakage current path across wires _®_

(1) Thermal relays

The high frequency component of current leaking into electrostatic capacity between inverter out-
put wires will increase the effective current values and make externally connected thermal relays
operate improperly. If the wires are more than 50 meters long, it will be easy for the external
thermal relay to operate improperly with models having motors of low rated current (several
A(ampere) or less), especially the 400V class low capacity (5.5kW or less) models, because the

leak current will increase in proportion to the motor rating.

Remedies:

noise.

The setting of PWM carrier frequency is done with the parameter F

each phase in the thermal relay.

3.This can be improved by installing 0.1u~0.5uF - 1000V film capacitor to the input/output terminals of

1.Use the electronic thermal built into the inverter. = See section 5.12. M
The setting of the electronic thermal is done using parameter 5L /7, £ H .
2.Reduce the inverter's PWM carrier frequency. However, that will increase the motor's magnetic

300, = See section 6.11.

Uim
VIT2
WIT3 J . /
Thermal relays
o
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(2) CT and ammeter

If a CT and ammeter are connected externally to detect inverter output current, the leak current's high
frequency component may destroy the ammeter. If the wires are more than 50 meters long, it will be
easy for the high frequency component to pass through the externally connected CT and be
superimposed on and burn the ammeter with models having motors of low rated current (several
A(ampere) or less), especially the 400V class low capacity (5.5kW or less) models, because the leak
current will increase in proportion to the motor's rated current.

Remedies:

1.4.4

1.Use a meter output terminal in the inverter control circuit.
The load current can be output on the meter output terminal (FM). If the meter is connected, use an
ammeter of 1mAdc full scale or a voltmeter of 7.5V-1mA full scale.
0-20mAdc (4-20mAdc) can be also output. = See section 5.4.
2.Use the monitor functions built into the inverter.
Use the monitor functions on the panel built into the inverter to check current values.
=See section 8.1.1.

Installation

m [nstallation environment

The VF-FS1 Inverter is an electronic control instrument. Take full consideration to installing it in the proper

operating environment.
@ Danger

Do not place any inflammable substances near the VF-FS1 Inverter.
If an accident occurs in which flame is emitted, this could lead to fire.

)

o

=
Qg‘_@

5]

a

Mandatory

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

A Warning

Do not install the VF-FS1 Inverter in any location subject to large amounts of vibration.
This could cause the unit to fall, resulting in bodily injury.

)

[=]

=
gg_@

5]

a

Mandatory

Check to make sure that the input power voltage is +10%, -15% of the rated power voltage written on
the rating label (+10% when the load is 100% in continuous operation) If the input power voltage is not
+10%, -15% of the rated power voltage (£10% when the load is 100% in continuous operation) this
may result in fire.
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Do not install in any location of high temperature, high humidity,
moisture condensation and freezing and avoid locations where
there is exposure to water and/or where there may be large
amounts of dust, metallic fragments and oil mist.

¢ Do not install in any location where corrosive gases or grinding
fluids are present.

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

When installing the inverter where the ambient temperature will rise above 40°C, remove the label
(seal) from the top and operate it at a current lower than the rated one.

{1 @ h —
r/,,,a,;»’/ g
Y el Jeem,
¢ P%gﬁ Measurement position
710% :
///////// ] 5_"‘1_—‘
! Q '8 Measurement position

Note: The inverter is a heat-emitting body. Make sure proper space and ventilation is provided when
installing in the cabinet. When installing inside a cabinet, we recommend the top seal peeled off
although 40°C or less.

EUC;{'>

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

~
L
£1 e\ Note: If the VF-FS1 Inverter is installed in a location that is subject
ﬂ to vibration, anti-vibration measures are required. Please
} ‘ 1 consult with Toshiba about these measures.
\ T —
—— et

. If the VF-FS1 Inverter is installed near any of the equipment listed below, provide measures to insure
against errors in operation.

s —~
11 Yol . _
s Al o Solenoids: Attach surge suppressor on coil.
- gé Brakes: Attach surge suppressor on coil.
:%f\ ! { Magnetic contactors: Attach surge suppressor on coil.
f f Fluorescent lights: Attach surge suppressor on coil.
Resistors: Place far away from VF-FS1 Inverter.
Resistors

A-20
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m How to install

@ Danger

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

Prohibited
« Mount the inverter on a metal plate.
The rear panel gets very hot. Do not install in an inflammable object, this can result in fire.
0 « Do not operate with the front panel cover removed.
This can result in electric shock.
« An emergency stop device must be installed that fits with system specifications (e.g. shut off input
Mandatory power then engage mechanical brake).

Operation cannot be stopped immediately by the inverter alone, thus risking an accident or injury.
All options used must be those specified by Toshiba.
The use of any other option may result in an accident.

A Warning

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

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

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

Mandatory

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

If you are installing more than one inverter, the separation between inverters should be at least 5 centimeters,
and they should be arranged in horizontal rows. If the inverters are horizontally arranged with no space
between them (side-by-side installation), peel off the ventilation seals on top of the inverter. It is necessary to
decrease the current if the inverter is operated at over 40°C.

oStandard installation oSide-by-side installation
I 10 cm or more I 10 cm or more
| Remove seals on top
VF-FS1 VF-FS1 VF-FS1 VF-FS1

5.cm or more 5cm or more

1 10 cm or more I 10 cm or more

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

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

for air passage.

Note: Do not install in any location where there is high humidity or high temperatures and where there are
large amounts of dust, metallic fragments and oil mist.
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m Calorific values of the inverter and the required ventilation
About 5% of the rated power of the inverter will be lost as a result of conversion from AC to DC or from DC to
AC. In order to suppress the rise in temperature inside the cabinet when this loss becomes heat loss, the
interior of the cabinet must be ventilated and cooled.

The amount of forcible air-cooling ventilation required and the necessary heat discharge surface quantity

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

Note1: The heat loss for the optional external devices (input reactor, radio noise reduction filters, etc.) is not
included in the calorific values in the table
Note2: Case of 100% Load Continuation operation.

Operating motor Calorific Values (w) Amount of forcible air Heat discharge surface
Voltage class capacity Carrier frequency |  Carrier frequency cooling ventilation required area required for sealed
(kW) 8kHz . (m¥min) storage cabinet(m?)
0.4 - \ 44 0.25 0.88
0.75 - ] 63 0.36 1.26
15 - ] 101 0.58 2.02
2.2 - i 120 0.68 24
4.0 - | 193 1.1 3.86
Three-Phase 55 - j 249 1.42 4.98
200V class 75 - ! 346 1.97 6.92
11 - ] 459 262 9.18
15 - ] 629 3.59 12.58
18.5 698 i - 3.98 13.96
22 763 j - 4.35 15.26
30 1085 | - 6.18 21.7
0.4 - ] 45 0.26 0.9
0.75 - ] 55 0.31 1.1
15 - ] 78 0.44 1.56
2.2 - | 103 0.59 2.06
4.0 - j 176 1.0 3.52
Three-Phase 55 - ] 215 1.23 4.3
400V class 75 - ] 291 1.66 5.82
11 - ] 430 245 8.6
15 - i 625 3.56 125
18.5 603 | - 3.44 12.06
22 626 j - 3.57 12.52
30 847 ! - 4.83 16.94

m Panel designing taking into consideration the effects of noise
The inverter generates high frequency noise. When designing the control panel setup, consideration must be
given to that noise. Examples of measures are given below.
* Wire so that the main circuit wires and the control circuit wires are separated. Do not place them in the
same conduit, do not run them parallel, and do not bundle them.
Provide shielding and twisted wire for control circuit wiring.
Separate the input (power) and output (motor) wires of the main circuit. Do not place them in the same
conduit, do not run them parallel, and do not bundle them.

Ground the inverter ground terminals (J=-).

A-22
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« |Install surge suppressor on any magnetic contactor and relay coils used around the inverter.
« |Install noise filters if necessary.
« Install EMC plate and use shielded wires.

]
000
O O

m Installing more than one unit in a cabinet

If you are installing two or more inverters in one cabinet, pay attention to the following.
Inverters may be installed side by side with each other with no space left between them.
When installing inverters side by side, detach the caution label on the top surface of each inverter and
use them where the ambient temperature will not rise above 40°C.
When using inverters where the ambient temperature will rise above 40°C, leave a space of 5 cm or
more between them and remove the caution label from the top of each inverter, and operate each
inverter at a current lower than the rated one.
Ensure a space of at least 20 centimeters on the top and bottom of the inverters.
Install an air deflecting plate so that the heat rising up from the inverter on the bottom does not affect the
inverter on the top.

Ventilation fan

[==2]

[€— Inverter

a — | _— Air deflecting plate

<€— Inverter
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2. Conne

@ Danger

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

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

« Do not allow water or any other fluid to come in contact with the inverter.

That may result in electric shock or fire.

A Warning

O

Prohibited

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

2.1

Cautions on wiring

@ Danger

O

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

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

Connection of input power by someone who does not have that expert knowledge may result in fire or

electric shock.

Connect output terminals (motor side) correctly.

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

Wiring must be done after installation.

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

The following steps must be performed before wiring.

(1) Shut off all input power.

(2) Wait at least 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/+ and PC/-) is 45V or less.

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

Tighten the screws on the terminal board to specified torque.

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

B-1
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@ Danger

9 e Ground must be connected securely.

current leak occurs.
Be Grounded

If the ground is not securely connected, it could lead to electric shock or fire when a malfunction or

/\ Warning

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

Prohibited

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

m Preventing radio noise

To prevent electrical interference such as radio noise, separately bundle wires to the main circuit's power

terminals (R/L1, S/L2, T/L3) and wires to the motor terminals (U/T1, V/T2, W/T3).

m Control and main power supply
The control power supply and the main circuit power supply for the VF-FS1 are the same.
= See section 6.17.3.

If a malfunction or trip causes the main circuit to be shut off, control power will also be shut off. When
checking the cause of the malfunction or the trip, use the trip holding retention selection parameter.

m Wiring

« Because the space between the main circuit terminals is small use sleeved pressure terminals for the

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

* For ground terminal use wires of the size that is equivalent to or larger than those given in table 10.1
and always ground the inverter (200V voltage class: D type ground, 400V class: C type ground).
Use as large and short a ground wire as possible and wire it as close as possible to the inverter.

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

* The length of the main circuit wire in 10.1 should be no longer than 30 meters. If the wire is longer than

30 meters, the wire size (diameter) must be increased.

2.2 Standard connections

@ Danger

« Do not connect input power to the output (motor side) terminals (U/T1, V/T2, W/T3).
Connecting input power to the output could destroy the inverter or cause a fire.
® « Do not insert a resistor between DC terminals (between PA/+ and PC/-).
It could cause a fire.

is connected to inverter power side.
Touching the wires before that time could result in electric shock.

Prohibited | o First shut off input power and wait at least 10 minutes before touching wires on equipment (MCCB) that

B-2
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TOSHIBA
2.2.1 Standard connection diagram 1

This diagram shows a standard wiring of the main circuit.

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

f{ }“\ (O

[ PNT PC/-

Main circuit power supply MCCB

240V class: threa-phase 200-240V e
-50/60Hz

400V class: three-phase 380-480V X
=50060H

Noise Power circuit
filter -

Control ]
circuit
oo0o0| RY

VF-FST\oo/Res?

Operation panelCC ¢
— Connector for P24

common serial
communications

< sws FM VA

SOURCE WV v
ec|J| [0
of L] SINK I ]

CC VIA  VIB pp
4k . .
) = oy
Voltage signal: 0-10V
© (Current signal: 4-20mA)
|

External potentiometer (1~10k{})
7.5V-1mA {or input voltage signal across VIB-CC terminals: 0-10V]

(or 4-20mA)

FQ Forward

Reverse

Reset

Common

Low-speed
signal output
>
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2.2.2 Standard connection diagram 2

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

f‘( b= (T
1 PN»T PCF—T
Ut Motor

Main circuit power supply MCCB RIL1
200V class: three-phase 200-240V =3 Noi — ®) VT2
-50/60Hz —_ ﬂltc:fe — Power circuit @ Wit I M
400V class: three-phase 380-480y ™%, m ©
-50/60Hz L1
Control D P24
FLC circuit 000 F Forward
O O/ r Reverse
Protective function o VF-FSN\oo Roset
e5e1

activation output Operation panel RES

Connector for
common serial
communications

] SWa  FM VA
SOURCE V v

ec |l [0
I I

SINK

.
Low-speed

CC VIA VIB PP
% -

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

External potentiometer (1-10k£2)
7.5V-1mA {or input voltage signal across VIB-CC terminals: 0-10V)
(or 4-20mA)
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2.3  Description of terminals

2.3.1  Power circuit terminals

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

m Power supply and motor connections

I
Power supply | VF-FS1
|
| Power lines are Moior ines are

)] [Ri[siz]as]  [urdvmzwirs f A

B o

1
]
]
|
| eeanected 1o RALY, SAL2 and TIL3.  connected ta LUT1, VIT2 and WIT3.| Motaor
|
]
I

m  Connections with peripheral equipment

. noise reduction
No-fuse Magnetic Input AC
braker connector reactor

Zero-phase
reactor
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m Power circuit

Terminal symbol

Terminal function

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

R/L1,S/L2,T/L3

200V class: three-phase 200 to 240V-50/60Hz
400V class: three-phase 380 to 480V-50/60Hz

U/T1,VIT2,W/T3

Connect to a (three-phase induction) motor.

PA/+, PC/-

PA/+ terminal: Positive potential terminal for the internal DC main circuit

PC/- terminal: Negative potential terminal for the internal DC main circuit
DC power can be supplied through the PA/+ and PC/- terminals.

The arrangement of power circuit terminals are different from each range.
= See section 1.3.2.1) about the arrangement of power circuit terminals.

2.3.2

Control circuit terminals

The control circuit terminal board is common to all equipment.
Regarding to the function and specification of each terminal, please refer to the following table.
= See section 1.3.2.3) about the arrangement of control circuit terminals.

m  Control circuit terminals

Terminal Input/output Function Elg(_:trlc_al Inverter internal circuits
symbol specifications
Shorting across F-CC causes
K forward rotation; open causes slow- N
F Input é down and stop. (When ST is always No voltage ol e
ON) :
E . -
© 5| Shorting across R-CC causes contact input
o & e | 24Vdc-5mAor less
R Input S g reverse rotation; open causes slow-
g— § doc;\lwn and stop. (When ST is always PLC@-_T
SELON) . __ *Sink/Source/PLC
© o| This inverter protective function is -
= Ny N N selectable using 820
2 | disabled if RES are CC is connected. | gy
RES Input 3 Shorting RES and CC has no effect = 47K
= | when the inverter is in a normal F~RES@—
condition. I
Inout External 24Vdc power input 24VDC Factory default setting
PLC (czmmon) When the source logic is used, a common (Insulation WN type : SINK side
terminal is connected. resistance: DC50V) | WP type : SOURCE side
cc Commonto | Control circuit's equipotential terminal (2 cc i
Input/output | terminals) ]
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Terminal Input/output Function Elg(_:tric_al Inverter internal circuits
symbol specifications
| +24V
10vdc
PP Output Analog power supply output (permissible load
current: 10mA)
Multifunction programmable analog input.
Factory default setting: 0~10Vdc/0~60Hz
(0~50Hz) frequency input.
The function can be changed to 10vd
4~20mAdc (0~20mA) current input by ) ’ c
flipping the VIA (SW3) dip switch to the | (internal impedance:
position. 30kQ)
VIA Input
By changing parameter setting, this
terminal can also be used as a 4‘?0’“/'\
multifunction programmable contact input (intemal impedance:
terminal. When using the sink logic, be 25002)
sure to insert a resistor between P24-VIA
(4.7 kQ-1/2 W). Also move the VIA (SW3)
dip switch to the V position.
Multifunction programmable analog input. 10Vdc
VIB Input Standard default setting: 0~10Vdc/0~60Hz (internal
(0~50Hz) frequency input. impedance: 30kQ)
PTC thermal input = See section 6.17.15.
1mAdc full-scale
ammeter or 7.5Vdc
. . (10Vdc)1mA full-
Multifunction programmable analog
output. Standard default setting: output scale voltmeter
frequency. ~ .
FM Output The function can be changed to 0-20mAdc ODg(;nr:]Ar\n(:termA)
(4-20mA\) current output by flipping the FM
(SW2) slide switch to the | position. Permissible load
resistance:
750Q or less
‘ +24V
P24 |
P24 Output 24Vdc power output 24Vdc-50mA é_ 5
. PTC

* PTC (Positive Temperature Coefficient) : Resettable thermal fuse resistor for over current protection
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Terminal Input/output Function Elg(_:trlc_al Inverter internal circuits
symbol specifications

FLA +24V
Multifunction programmable relay contact 250Vac-1A
output. _ ) (cosd=1)
FLA Detects the operation of the inverter's - at resistance load
FLB Output protection function. éOVdc—O 5A
FLC Contact across FLA-FLC is closed and FLB- "
- - N y 250Vac-0.5A
FLC is opened during protection function 0.4
operation. (cos¢=0.4)
Multifunction programmable relay contact 250Vac-1A
g?at%grd default settings detect and (coso=1)
RY f : at resistance load
RC Output output low-speed signal output 30Vdc.0.5A
frequencies. 250Vac-6 5A
Multifunction output terminals to which two -0 4‘
different functions can be assigned. (cos¢=0.4)

m SINK (Negative) logic/SOURCE (Positive) logic (When the
inverter's internal power supply is used)

Slide switch SW4:SINK

Sink (Negative) logic

Current flowing out turns control input terminals on. These are called sink logic terminals.
The general used method in Europe is source logic in which current flowing into the input terminal turns it

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

supply, and its connections vary depending on the power supply used.

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

Slide switch SW4:SOURCE

Source (Positive) logic

28Vpe
Input
[Output F |
[Common | CC

Common

24Vpe

pa]

Input

{

Output

L

Programmable
controller

Inverter

Programmable
controller

Inverter
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m SINK (Negative) logic/SOURCE (Positive) logic (When an external power supply

is used)

The PLC terminal is used to connect to an external power supply or to insulate a terminal from other input
or output terminals. As for input terminals, turn the SW4 slide switch to the PLC position.

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

Slide switch SW4:PLC

Sink (Negative) logic

Slide switch SW4:PLC

Source (Positive) logic

i 24Vpc

(Common | PLC

" 24Vpe
H iInput

Output

Programmable Inverter
controller

Programmable Inverter
controller

m  Selecting the functions of the VIA terminals between analog input and contact

input

The functions of the VIA terminal can be selected between analog input and contact input by changing
parameter settings (F ¢ ). (Factory default setting: Analog input)

When using these terminals as contact input terminals in a sink logic circuit, be sure to insert a resistor
between the P24 and VIA terminals. (Recommended resistance: 4.7KQ-1/2W)

When using the VIA terminal as a contact input terminal, be sure to turn the VIA (SW3) switch to the V
position. If no resistor is inserted or the VIA (SW3) slide switch is not turned to the V position, contact input

will be left always ON, which is very dangerous.

Switch between analog input and contact input before connecting the terminals to the control circuit
terminals. Otherwise the inverter or devices connected to it may be damaged.
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% The figure on the right shows an example of the P24
connection of input terminals VIA when there is used V1A
as contact input terminals. This example illustrates 4.7kQ ! v
the connection when the inverter is used in sink I
X ) VIA W3
(Negative) logic mode.
cC

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

™

@)

Logic switching

Use SW4 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 (SW2) switch to switch between voltage output and current output.

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

SWwa
SOURCE

PLC

SINK I |

Factory default settings of slide switches
SW4 : SINK (Negative) side (WN type)
SOURCE (Positive) side (WP type)
FM (SW2): V side
VIA (SW3): V side
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3.

Operati

@ Danger

O

Prohibited

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

Touching the inverter terminals while power is connected to it may result in electric shock.

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

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

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

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

0

Mandatory

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

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

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

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

Turn input power on after attaching the front cover.

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

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

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

injury.
A Warning

®

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

Contact
prohibited
« Observe all permissible operating ranges of motors and mechanical equipment. (Refer to the motor's
® instruction manual.)
Not observing these ranges may result in injury.
Prohibited
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3.1 Simplified Operation of the VF-FS1

o
.
.
.

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

- (1) Run and stop from the operation panel
Start / Stop (2) Run and stop using external signals to the terminal
board
(3) Run and stop through serial communication

) - (1) Setting using the operation panel
[ Setting the frequency ] (2) Setting using external signals to the terminal board
(0-10Vdc, 4-20mAdc)
3) Setting through serial communication
) Setting using external contact up/down

Local mode and Remote mode

Local mode :When Local mode selected by key, start and stop, and frequency setting are
effective only by operation panel keys.
The LOC/REM key lamp is lit while Local mode selected.

Remote mode : Start and stop, and frequency setting follow the selection of £ /7 o (Command
mode),or F /71 d (Frequency setting mode).

*1 At default setting, the switching between Local mode and Remote mode is effective. When prohibiting this
function, refer to the chapter 6.20.1.

*2 At default setting, when switched from remote of start or stop and running frequency at Remote mode are
shifted to Local mode. When changing from Local mode to Remote mode, the inverter can start in case of
running mode selection at remote side. In case of prohibiting this function. = See section 6.10.

*3 The status of Local/Remote mode is memoried when power off.

Remote mode selection, use the basic parameters [ /77 & (Command
mode selection), F /71 = (Frequency setting mode selection 1).

.
.
.
.
.
PR T P PR P P PR PR PP PP PPN .

eesecscccsecene

Title Function Adjustment range Default setting

0: Terminal board

fnod Command mode selection | 1: Panel 0
2:Serial communication
1: VIA

! 2:VIB
Fhnod Frequency setting mode 3: Operation panel 1
selection 1 . : -

4: Serial communication
5: External contact up/down

*Seeb53for [ L, FIOd.
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3.1.1

How to start and stop

m Example of a

£ 71 i 4 setting procedure

Key operated LED display Operation
Displays the operation frequency (operation stopped).
0.0 (When standard monitor display selection £ 7 {[i={] [Operation
frequency])
RUF Displays the first basic parameter [Wizard function (7 L F)].
@ @ £rnod Press either the Aor 57 key to select “L /70 5.
@ o Press ENT key to display the parameter setting. (Default setting:{7).
@ H Change the parameter to ! (panel) by pressing the A key.
. Press the ENT key to save the changed parameter. [ /7 &/ and the
RS

parameter set value are displayed alternately.

[l R Py

(1) Start and stop using the operation panel keys (£ /i o= {
Use the and keys on the operation panel to start and stop the motor.

: Motor starts.

: Motor stops.

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

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

Sink (Negative) logic

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

Ix} l—l-')

f . Slow down
ShortEIand termlnals. run forward Frequency and stop
! ON
Open Eland termlnals: slow down and stop F-CC__— OFF
(3) Coast stop
The standard default setting is for slowdown stop. To Motor Coast stop
make a coast stop, assign a "1(ST)" terminal function speed /
to an idle terminal using the programmable terminal \
function. T oN
Changeto F { {0=0. FCC T 1__oFF
For coast stop, open the ST-CC when stopping the
motor in the state described at left. The monitor on the sT-cC _'— 82’:

inverter at this time will display I F F .
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3.1.2

How to set the frequency

m Example of a

F Il [ o setting procedure

Key operated LED display Operation
Displays the operation frequency (operation stopped).
o.0 (When standard monitor display selection £ 7 {{J={7 [Operation
frequency])
AUF Displays the first basic parameter [Wizard function (A & F)].
@ @ Fhod Press either the A key or 7 key to select “F /17 J”.
@ H Press ENT key to display the parameter setting. (Default setting: {).
@ 3 Change the parameter to 3 (Operation panel) by pressing the Akey.
JeFn0d Press the ENT key to save the changed parameter. £ /77 4 and the
ST parameter set value are displayed alternately.

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

(1) Setting the frequency using the operation panel (- /7 4=1)
Set the frequency with the operation panel..

: Moves the frequency up

@ : Moves the frequency down

m_Example of operating a run from the panel

Key operated LED display Operation
Displays the operation frequency.
5.0 (When standard monitor display selection # 7 {{i={} [Operation
frequency])
@ @ so.0 Set the operation frequency.
COneEr Press the ENT key to save the operation frequency. £ and the
JUL ST L frequency are displayed alternately.
con Pressing_theA key_ or the V key will change the operation frequency
oo even during operation.
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(2) Setting the frequency using the operation panel (- /1 4= ! or &)

m Frequency setting
1)  Setting the frequency using external potentiometer

*Potentiometer
ﬂ Setting frequency using the potentiometer (1-10kQ2, 1/4W)
= For more detailed information on adjustments, see
section 6.5.
VIiB : Setting frequency
using potentiometer
60Hz
0
* The input terminal VIA can be used in the same way. MIN MAX

F 0 d= 1 VIAeffective, F 10 d=C" VIB effective
= For more details, see section 6.5.

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

*Voltage signal
+ VIA Setting frequency using voltage signals (0~10V).
= For more detailed information on adjustments, see
: Voltage signal 0-10Vdc section6.5.
- cc
60Hz
Frequency
* The input terminal VIB can be used in the same way. %Vdc 10vde
F 10 d= !:VIAeffective, F 10 d=2: VIB effective
= For more details, see section 6.5.
Note: Be sure to turn the VIA (SW3) slide switch to the V (voltage) position.

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

*Current Signal
Current signal Setting frequency using current signals (4~20mA).
+ VIA = For more detailed information on adjustments, see section 6.5.

: Current signal 4-20mAdc

Frequency

0 Tamade 20mAdc

* Setting of parameters also allow 0-20mAdc.
Note: Be sure to turn the VIA (SW3) slide switch to the | (current) position.
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3.2 How to operate the VF-FS1

Overview of how to operate the inverter with simple examples.

Remote mode selection,

Setting the operation frequency using the operation panel and
running and stopping using the operation panel.

Ex.1

(1) Wiring

Motor

Power circuit

Control
circuit

g

(2) Parameter settin

Title Function Setting value
Chod Command mode selection 1
Fhabd Frequency setting mode selection 1 3

(3) Operation
Run/stop: Press the and keys on the panel.

Frequency setting: Set with the @ keys on the operation panel.
To store the set frequencies in memory, press the key.
I and the set frequency will flash on and off alternately.
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(1)

Remote mode selection,

Ex.2 Operation frequency setting, running and stopping using external

signals.

Wiring

MCCB RILY

SiL2
—X Power circuit

Control F Run forward signal
circuit

R Run backward signal

Common
cc

[ Votagesignal:0-tov, Current signal: 4~20mA

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

@)

(3)

Parameter settin
Title Function Setting value

o Command mode selection 0

o Frequency setting mode selection 1 1or2

Operation
Run/stop: ON/OFF input to F-CC, R-CC. (Set SW4 to Sink logic)
Frequency setting: VIA and VIB: 0-10Vdc (External potentiometer)
VIA: Input 4-20mAdc.
Use the VIA (SW3) slide switch to switch between voltage and current to the VIA terminal.
Voltage input: V side
Current input: | side

*Please turn off the lamp by pressing the key when the LOC/REM key lamp is lit.

C-7




TOSHIBA

E6581381

4. Basic VF-FS1operations

The VF-FS1 has the following three monitor modes.

[Standard monitor modej : The stan

dard inverter mode. This mode is enabled when

inverter power goes on.

-

designated va
running and tri

alternate

.
[

F:

=

(.

This mode is for monitoring the output frequency and setting the frequency

e Setting frequency designated values = See section 3.1.2
e Status alarm

If there is an error in the inverter, the alarm signal and the frequency will flash

lue. In it is also displayed information about status alarms during
ips.

ly in the LED display.

When a current flows at or higher than the overcurrent stall level.

When a voltage is generated at or higher than the over voltage stall
level.

When a load reaches 50% or higher of the overload trip value.

When the temperature reaches the overheating protection alarm level. )

[ Setting monitor mode ] : The mod

e for setting inverter parameters.

| How to set parameters = See section 4.2A|

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

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

information.

For more on how to use the monitor = See section 8.1.|

Pressing the key will move the inverter througl

()

Status monitor
mode

h each of the modes.

Standard monitor

mode

Setting monitor
mode
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4.1 Flow of status monitor mode

Flow of monitor as following

Setting monitor mode
ot _aurl=@
Standard monitor mode *Display mode
“"” w  (=SeepageD-1)

G

) )

M) (Y
(0

W)

Note: To return to the original display mode, press the key.
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4.2 How to set parameters

The standard default parameters are programmed before the unit is shipped from the factory. Parameters can be
divided into 5 major categories. Select the parameter to be changed or to be searched and retrieved.

The basic parameters that must be programmed
before the first use. = See section 4.2.1.

The parameters for detailed and special setting.
= See section 4.2.2.

[ User parameters ] Indicates parameters that are different from the
standard default setting parameters. Use them to
(automatic edit function) check after setting and to change setting.
(Parameter title: {; ~.L!). = See section 4.2.3.

] . The wizard function refers to the special function of
calling up ten frequently used parameters.

You can set up the inverter easily by simply setting the

parameters in one after another. (Parameter name:

R F). = See section 4.2.4.

[ Basic parameters ]

[ Extended parameters ]

[ Wizard function

[ History parameter ] . This parameter has the function of displaying, in

reverse chronological order, the five parameters that
were changed last. This function comes in very handy
when you adjust the inverter repeatedly using the
same parameter. (Parameter name: A L/ H).

= See section 4.2.5.

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

"~
[

exceeds the lower limit.
If the above alarm is flashing on and off, no setting can be done of values that are equal to or greater
than 4 { or equal to or lower than . .
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4.2.1 How to set the basic parameters

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

[Steps in key entry for basic parameters]

Switches to the setting monitor mode.

@ @ Selects parameter to be changed.

Reads the programmed parameter
setting.

e

Changes the parameter setting.

©

Saves the changed value of the
parameter setting.

<

* Parameters were
factory-set by default
before shipment.
Select the parameter to
be changed from "Table
of parameters".
If there is something
that you do not
understand during the
operation, press the
MODE key to return to
the 7.0 indication.
= See section 11.2 for
basic parameters.

*

*

m Example of setting procedure (Changing the maximum frequency from 80Hz to 60Hz).

Key operated LED display Operation
Displays the operation frequency (operation stopped).
oo (When standard monitor display selection £ 7 { =0 [Operation
frequency])
RUF The first basic parameter “A {7 (Wizard function) is displayed.
@ @ M Press either the A or 37 key to select “F H”.
@ g0.0 Pressing the ENT key reads the maximum frequency.
@ 500 Press the' / key to change the maximum frequency to 60Hz.
o Press the ENT key to save the maximum frequency. £ H and the
5O.0=FH frequency are displayed alternately.

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

mode.
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4.2.2 How to set extended parameters

The VF-FS1 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
oo Fi00-F939
Press the MODE key once and use the/A / ¥ key Pr:ess fhiA key Olr th?DV key to
[, f change the set value. Pressing
to select / from the basic parameters. the ENT key allows the reading of
parameter setting.
[Steps in key entry for extended parameters] e ~

!
= See section 11.3 for |
extended parameters. :

: Switches to the setting monitor mode.(Displays A L F )

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

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

: Reads the programmed parameter setting.

: Changes the parameter setting.

Saves the changed value of the extended parameter setting.

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

® OO
@¢©¢®¢ @4- @4-@4-@
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m Example of parameter setting
Steps in setting are as follows
(Example of Auto-restart control selection F 3 { from0to 1.)
Key operated LED display Operation
Displays the operation frequency (operation stopped).
(When standard monitor display selection £ 7 { =0 [Operation
frequency])

The first basic parameter “A 1{ 7" (Wizard function) is displayed.

u
@ @ - Press either theA or thes/ to change to the parameter group
L F---.

Fuon Press the ENT key to display the first extended parameter £ {7 {}.

®

Press the A key to change to the auto-restarte control selection
o

(=T

Pressing the ENT key allows the reading of parameter setting.

Press the A key to change the auto-restarte control selection from
! to {.

LY Pressing the ENT key alternately flashes on and off the parameter
lof 301 and changed value and allows the save of those values.

00000

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

4.2.3 Search and resetting of changed parameters (7 r~.!{

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

changed within this group.

Notes on operation
o If you reset a parameter to its factory default, the parameter will no longer appear in {5 ~..{.
o FI,FY 70 -FY 73 are not appeared, if the value of these parameters are changed.

m How to search and reprogram parameters

The operations of search and resetting of parameters are as follows.
Key operated LED display Operation
Displays the operation frequency (operation stopped).
0.0 (When standard monitor display selection £ 7 {[={ [Operation
frequency])
RUF The first basic parameter “A Lf 7 (Wizard function) is displayed.
@ @ O Press A orV key to select {5 .11
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