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TOSVERT" VF - A S
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Note

1. Make sure that this instruction manual is delivered to the end user of the inverter unit.

2. This manual gives supplementary information of some items referred in the instruction
manual E6582062 supplied with the product. Read this manual and E6582062 before
installing or operating the inverter unit, and store them in a safe place for reference.
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Safety precautions

Thoroughly familiarize yourself with the symbols and indications shown in “|. Safety Precautions,” of
the instruction manual E6582062 and below, and then continue to read manuals. Make sure that
you observe all warnings given.

m Transportation & installation

O

Prohibited

A WARNING

Do not install and operate the inverter if it is damaged or any of its components is missing.
This will result in electric shock or fire. Please call your Toshiba distributor for repairs.

Do not place any inflammable object near the inverter.

If flame is emitted due to failure in the inverter, this will lead to fire.

Do not operate the inverter with the front cover removed.

The unit contains high voltage parts and contact with them will result in electric shock.

L

Mandatory
action

Operate under the environmental conditions prescribed in the instruction manual.

Operations under any other conditions will result in an accident or failure.

Mount the inverter on a metal plate.

The rear panel will get high temperature. Do not mount the inverter on an inflammable object,
this will result in fire.

Install proper short-circuit protection device (eg. ELCB or fuse) between the power supply and
the inverter (primary side).

If proper short-circuit protection device is not installed, short circuit current cannot be shut down
by inverter alone and it will result in fire.

An emergency stop device must be installed that is configured in accordance with the system
specifications.

If such an emergency stop device that can activate mechanical brake by shutting off power
supply is not installed, operation cannot be stopped immediately by the inverter alone, thus
resulting in an accident or injury.

Close the front cover correctly, mount operation panel of the unit and close Ethernet connector
cover.

A gap can allow dust and water penetration and result in damage, fire or electric shock.

All options to be used must be those specified by Toshiba.

The use of options other than those specified by Toshiba will result in an accident.

In using a power distribution device and options for the inverter, they must be installed in a
cabinet.

When they are not installed in the cabinet, this will result in electric shock.

VF-AS3
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/\ CAUTION

O

Prohibited

For transporting or carrying the inverter, do not hold by the front cover.
The cover will come off and the unit will drop, resulting in injury.

Do not install the inverter in any place with large vibration.

The unit will fall due to the vibration, resulting in injury.

®

Mandatory
action

Carry the inverter by two people or more when the inverter is the model mass 20kg or more
(VFAS3-4110PCE - 4370PCE).

If you carry the inverter alone, this will result in injury.

Transport a large-capacity inverter (VFAS3-4450PCE - 4750PCE) by a crane.

If you transport a heavy load by hand, this will result in injury.

Please take the utmost care for the operator's safety, and please handle the inverter carefully in
order not to damage the product.

For lifting the inverter, hang the inverter with wire ropes via hanging bolts (hanging holes)
provided at upper part or lower part of the inverter as shown below.

Please make sure that the inverter is hanged by two wire ropes in a balanced manner, and
please be careful that the inverter does not receive excessive force during the hanging
operation.

Carry the inverter with the cover attached, and avoid holding or putting your hands in the wiring
holes during the transportation.

Otherwise you can have your hands pinched and injured.

Install the inverter at a place which can support the unit's mass.

If you install the inverter at a place which does not support the unit's mass, the unit will fall,
resulting in injury.

When using an input filter (ex. harmonics reduction), make sure the inverter behavior with your
equipment before use.

Otherwise it can cause an accident by inverter instability due to resonance between the inverter
and the input filter.

NOTICE

O

» Do not connect an capacitor with DC input terminal [PA/+], [PC/-] (including DC link with

another inverter) without installing proper pre-charge circuit.
Excessive capacitor between DC terminals will cause the input overcurrent of inverter and will

Prohibited result in product damage or failure.
o » Transport the operation panel in accordance with law.
Please transport the operation panel by airplane or ship in accordance with law as a lithium
Mandatory battery is used in the operation panel.
action

|. Safety precautions
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I I | Introduction

Thank you for purchasing Toshiba’s totally enclosed box type inverter, “TOSVERT VF-AS3”.

To handle TOSVERT VF-AS3 correctly, this instruction manual explains how to install the enclosed
box type inverter, refer to the inverter manual E6582062 for how to wire the inverter, operation pro-
cedure, how to run the motor, measures for protective functions (when an alarm/trip occurs) and etc.
Please be informed that the specifications described in the instruction manuals, technical data may
be changed without notice.

VF-AS3 -1 Il. Introduction







E65821623

Contents
S T 1 1=V o] (=T er= 1F o] o P SO USRUPPUPPP PPN I-1
I 1o i oo (U T3 o] o [P S SO REPTO 11-1
I o =Y o [ ] OO R 1-1
1.1 Check produCt PUICRASE .........eeiiii ettt ettt e e e ettt e e e e et e e e e e entbeeeaeaansneeeaaeanns 11
1. 2 Indication Of ProAUCE tYPE .....oeeieiiiiie et e et et 1-4
1. 3. 1 OULSIAE VIBW ...ttt ettt e et e e e e ettt e e et e e e eas e e e ssbeeeenseeeensseesnbeeeansseesnnseeeasseeas 1-6
LR T A AT Ty TaTo oo g o] F= L= PO PPRRUOPTPRP 1-6
1. 3 StrUCUIre Of EQUIPMENT......c et e et e e et e e e e e e ae e e e e e eeabaeeeeeabbeeeeesasbeeeeeeaanes 1-6
b (o153 =11 =Y o g =T Te IRV 4T Vo TR PSPPSR 2-1
b2t N 10153 = 1= o o PSR 2-2
2. 1. 1 Installation NVIFONMENT ... ... e e e et e e e s e e e s enneeeeeeenns 2-2
D T o o1 (o N g < = | R SOPRRR 2-3
2. 2 HOW O remOVE COVEIS OFf INVEITE ...coiiiiiiiiie ettt et e e et e e e e sttt e e e e s esbe e e e sntaeeaaesennneeas 2-7
b TR L4 o T O PSP UPR PSR 2-8
A Ty B 0 10 (o] E30 {0 ST/ 4 T T PSRRI 2-9
2. 3.2 Standard conNection MENOA ...........cccuiiiiiiii e e e e e e eneeas 2-10
2.3, 3 POWET tEIMINAIS. ...ttt e e e e ettt e e e e e e bt e e e e e e nnt e e e e e e santeeeeeaanneeeeaaeaan 2-14
2. 3. 4 Switching of grounding CaPACION ..........cocuiiiiiiiii e 2-17
3 Measures to satisfy STANAAIAS ........coooiiiiie et e et eennneas 3-1
3. 1 How to deal With CE MArKinNg .........coiuiiiiiiiiiiie ettt ettt e et e e es 3-1
3. 1. 1 Compliance With EMC Dir€CHIVE ........ccciiiiiiiie ettt e e e e e e e e e e e enees 3-1
3. 1. 2 Compliance with LOW VoItage DIr€CHIVE .......cccoiiuiiiiiiiiiiie et 3-4
3. 2 Compliance wWith UL/CSA StaNardS ............cccuuiiiiiiiiiie ettt e e e sbe e e e e eaaaeea s 3-5
3. 2.1 Compliance With INStallation.............ooooiiii i e e e e 3-5
3. 2.2 Compliance With CONNECHION.......c.ciiiiie e e e e e e e e e e e e s nnnenes 3-5
3. 2. 3 Cautions for peripheral AEVICES...........iiiiiiiiiie e 3-6
2 @ 17/=14 [oT=To Il o] o] (Tex 1] o NSO RSP 3-7
3. 2. 5 Motor thermal ProteCHON ..........ooiiiiiie et e e e e e e e e e sntae e e e snsaeeeeeannnees 3-7
3. 2. 6 Motor integrated PTC thermal proteCtion .............oooiioiiie i 3-7
3. 3 Compliance with safety Standards .............ooo it 3-7
3. 4 Compliance With ATEX dIF€CHVE .......cocueiiiii et e e et e e e e eenraeeea s 3-7
4 Selection and installation of peripheral EVICES ............ccuiiiiiiiiiiiic e 4-1
4.1 SEIECHON OF WIFE SIZE ...ttt e e e ettt e e e e ettt e e e e e e tee e e e e antbeeeaeaasbeeeaaeannns
4. 2 Selection of a wiring device
4. 2.1 Selection table of @ WIriNG AEVICE ..........uiiiiiiiiiii e 4-3
4. 2. 2 Installation of a molded-case circuit breaker (MCCB) and earth leakage circuit breaker (ELCB)...4-4
4, 2. 3 Installation of a magnetic contactor (MC)............coiiiiiiiiiiiiiii e 4-5
4. 2. 4 Installation of a thermal relay (THR)......ooooiiiiiee e e 4-6
4. 3 External option and inSert type OPtION .........uii i e 4-7
I = o (W] o= = 10 0 1= (Y £ O UOOP PR 5-1
(SRS ] o1 Ter ) o= 11 1o o I3 PSPPSRSO 6-1
6. 1 Model and main standard SPeCifiCation............cc..eiiiiiiiiiiii e 6-1
6. 2 Outside diMENSIONS ANG MASS ........ueiiiiiiiiiii ettt e e ettt e e e e e aaeeeeeeeaaaeaeeaaeaanseeeaeeaanneeeaeaansnneeaeeannneees 6-6

VF-AS3 i






Read first

This chapter explains check items when you receive the inverter, names of parts of the inverter, and
the flow of basic procedures before operation.

|1. 1 Check product purchase

/N\ CAUTION

o » Use the inverter that conforms to specifications of the power supply and the three-phase motor

to be operated.

Mandatory If you use the inappropriate inverter, not only will the three-phase motor not rotate correctly, but

action it will cause serious accidents such as overheating and burning out.

Before using the product you have purchased, check to make sure that it is exactly what you ordered.
Check the contents of packing and accessories for damage.

VF-AS3 1-1 1. Read first
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Inverter main unit

Rating label
H
='
| VF-AS3 [
Applicable 90kW/125HP (Normal Duty)
motor capacity 75kW/100HP (Heavy Duty)
/ 3PH-380/480V
Rated voltage Model Number: VFAS3-4750PCE
* Refer to [1.2] of E6582062 for (HD) and (ND).
Danger label —_—
Carton box _
Warning label — —
F 1S Name —

Rating label — o[-

I:,J Name plate

Lo Inverter type TOSHIBA
Type indication IabeN T~ TRANSISTOR INVERTER
"= VFAS3-4750PCE (10A)<—Product revision

N
—P> 75KW-111KVA-T00HP(HD) / S0KW-132KVA-125HP(ND)

Inverter rated

output capacity T

Danger/Warning label Rated voltage —— it ” as | sorse
" Sy i mex | s macimy1is_|_173

Rated tinput —] {u/rw‘f’

curren L — T2 60 0.01/590
Rated output — e

et
o iy, lectrc carent ORI

I

dumestccumpn e

shock or fire.
*Read the instruction manual.

*Do not open the cover while

power is applied or Marking area
15 minutes after power has 9

been removed.
Data
+Ensure proper earth
connection.

Toshiba Industrial Products and
Systems Corporation
L 580,Horikawa-cho,Kawasaki,212-0013,Japan TS )

. A AVERTISSEMENT |

Risquede blessure,d'électrocution ou d'incendie.
+Lire le manuel dinstruction.
+Avant d'intervenir dans le variateur couper la puissance
et attendre 15 minutes avant d’ouvrir le couvercle. [ox,
- Assurer un raccordement approprié a la terre.

0 » Keep original "DANGER" or "WARNING" labels visibility on front cover for UL/CSA compliance.

Important

Memo | - Product revision consists of numeric characters and an alphabet.

1. Read first 1-2 VF-AS3
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Quick start

—

CD-ROM

Instruction manual is included as electronic data.

Top cover

* Top cover is not provided for UL type1
products (type-form with "E1" suffix)

Warning label kit

Warning labels in 5 languages for sticking .

SF
BF

AWARNUNG

Gefahr von Verletzungen,elektrischem Schlag oder Brand.

- Lesen Sie dieBedienungsanleitung.

- Vor offnen der Abdeckung Gerat vom
Netz trennen und 15 Minuten warten.

- Sorgen Sie fur eine fachgerechte Erdung.

A AVVERTENZA

Rischio di lesioni, scosse elettriche o incendi.

- Leggere le instruzioni del manuale.

- Togliere tensione e attendere 15 minuti
primadi aprire il coperchio.

. ire un i aterra.

A ADVERTENCIA

Riesgo de danos,descarga electrica o fuego.
- Lea el manual de instrucciones.

- Antes de retirar la cubierta corte la
alimentacion y espere 15 minutos.

- Asegure una correcta conexion a tierra.

AZE

FRM, R, REK REOBER.
AN B 15

AEREAT PRI LI 155060 2 19, TR TF T
S YIS

AZs

158, BR, KOEEThHBYET .
RESRAEOEIERRERLCL,

* German
* Italian

* Spanish

* Chinese

» Japanese

« Labels for
communication option

Affix to lower side of
communication

Profinet DeviceNet Profibus CANopen

indicator.

VF-AS3
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|1. 2 Indication of product type

Explanation of the indication of the inverter type.

VFAS3 |-14]004 |P|C|E

Model name Input voltage Applicable motor capacity of HD (for ND) Additional function Il
TOSVERT 4:380V-480V 004: 0.4 kKW (0.75 kW) E: IP55 (UL type12)
VF-AS3 series 007: 0.75 kW (1.5 kW) E1: IP55 (UL type1)

015: 1.5 kW (2.2 kW)
022: 2.2 kW (4 kW)
037: 4 KW (5.5 kW)
055: 5.5 kW (7.5 kW)
075: 7.5 kW (11 kW)
110: 11 kW (15 kW)
150: 15 kW (18.5 kW)
185: 18.5 kW (22 kW)
220: 22 kW (30 kW)
300: 30 kW (37 kW)
370: 37 kW (45 kW)
450: 45 kKW (55 kW)
550: 55 kW (75 kW)
750: 75 kW (90 kW)

Additional function |
C: Built-in EMC filter

Operation panel
P: Equipped

» This inverter has multi-rating. The motor capacity is described based on HD rating. In the case
of ND rating, it is described with parentheses like (ND: **kW).
Note) HD: Heavy Duty, ND: Normal Duty

®

Important

1. Read first 1-4 VF-AS3
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m Type and frame size

This inverter has five types of units with frame size A1E to A5E according to the capacity. The
following table shows the relationships between the types and the frame sizes.

Frame size Frame size

Type-Form
(Standard model: IP20) (Totally enclosed box type: IP55)

VFAS3-4004PCE
VFAS3-4007PCE

VFAS3-4015PCE A1 A1E

VFAS3-4022PCE

VFAS3-4037PCE
VFAS3-4055PCE
A2 A2E
VFAS3-4075PCE
VFAS3-4110PCE

VFAS3-4150PCE A3 A3E

VFAS3-4185PCE

VFAS3-4220PCE
VFAS3-4300PCE A4 A4E
VFAS3-4370PCE
VFAS3-4450PCE
VFAS3-4550PCE A5 A5E

VFAS3-4750PCE

VF-AS3 1-5 1. Read first
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]1. 3 Structure of equipment

The following is brief explanation of the names and functions of parts that compose the inverter.

1.3.1 Outside view

This inverter has five types of units with frame size A1E to ASE (made of resin or metal) according to
1 the capacity. For details of outside dimensions, refer to [6. 2].
F@ O
.[ L] -
Ethernet connector cover : ll / Operation panel
& skl |
IESH) I
— Cable clamp Wiring port plate = 1

Front cover "/ 5
\bo Name plate
Danger label //@‘:
/ *
Warning label | N Rating label Cooling fan
E D =
[Front] [Bottom]

* Top cover is included in the package. To install it with the product, refer to [2.1.2] for details.

1.3.2 Wiring port plate

When you need additional holes for cables (braking resistor and/or additional control cable) to pass the
wiring port plate, make the hole at the crossing marking on the wiring port plate.
Use the suitable cable gland for each hole in order to keep IP protection.

1. Read first 1-6 VF-AS3
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Installation and wiring

A WARNING

®

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

Disassembly repairs.
prohibited
» Do not stick your fingers into openings such as cable wiring holes and cooling fan covers.
® The unit contains high voltage parts and contact with them will result in electric shock.
» Do not place or insert any kind of object (electrical wire cuttings, rods, wires etc.) inside the inverter.
Prohibited This will cause a short circuit and result in electric shock or fire.

O

Mandatory
action

Mount the inverter on a metal plate.

The rear panel will get high temperature.

Install proper short-circuit protection device (eg. ELCB or fuse) between the power supply and
the inverter (primary side).

If proper short-circuit protection device is not installed, short circuit current cannot be shut down
by inverter alone and it will result in fire.

An emergency stop device must be installed that is configured in accordance with the system
specifications.

If such an emergency stop device that can activate mechanical brake by shutting off power
supply is not installed, operation cannot be stopped immediately by the inverter alone, thus
resulting in an accident or injury.

Be
grounded

The grounding wire must be connected securely.
If the grounding wire is not securely connected, when the inverter has failure or earth leakage,
this will result in electric shock or fire.

/\ CAUTION

O

Prohibited

For transporting or carrying the inverter, do not hold by the front cover.
The cover will come off and the unit will drop, resulting in injury.

Do not install the inverter in any place with large vibration.

The unit will fall due to the vibration, resulting in injury.

Do not pull the cable connected to the terminal blocks.

This can cause loose screw and can result in fire.

®

Mandatory
action

Carry the inverter by two people or more when the inverter is the model mass 20kg or more
(VFAS3-4110PCE - 4370PCE).

If you carry the inverter alone, this will result in injury.

Transport a large-capacity inverter (VFAS3-4450PCE - 4750PCE) by a crane.

If you transport a heavy load by hand, this will result in injury.

Install the inverter at a place which can support the unit's mass.

If you install the inverter at a place which does not support the unit's mass, the unit will fall,
resulting in injury.

VF-AS3
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NOTICE

» Do not connect an capacitor with DC input terminal [PA/+], [PC/-] (including DC link with
® another inverter) without installing proper pre-charge circuit.
Excessive capacitor between DC terminals will cause the input overcurrent of inverter and will
Prohibited result in product damage or failure.

This chapter explains installation of the inverter, how to remove the covers, how to wire to the power
supply and the motor, connection of the control circuit, and functions of terminals and connectors for

n communication.

|2. 1 Installation

Take special care with the installation environment of inverter. Install the inverter in a location that secures
space for ventilation and heat emitting, considering heat generation and occurrence of noise.

2.1.1 Installation environment

A WARNING

» Do not place any inflammable object near the inverter.
If flame is emitted due to failure in the inverter, this will lead to fire.

O

Prohibited

/N\ CAUTION

® » Do not install the inverter in any place with large vibration.
The unit will fall due to the vibration, resulting in injury.

Prohibited

NOTICE

0 » Operate under the environmental conditions prescribed in the instruction manual.
Operations under any other conditions will result in failure.
Mandatory
action

This inverter is an electronic control instrument. Take full consideration to install it in the proper operating
environment as follows.

2. Installation and wiring 2-2 VF-AS3



E65821623

Installation environment

» Operate in areas where ambient temperature ranges
from —15°C to 50°C.
Where ambient temperature will rise above 40°C,
derating of rated current is needed. Refer to "Instruction
Manual for Load Reduction" (E6582116) for details. Sem orm

Install the inverter in a well-ventilated place and

ore

A
A 4

10cm or more

mount it on a flat metal plate in portrait operation.

» Leave a space of 10cm or more on the upper and
lower sides of the inverter, and a space of 5cm or
more on each side.

» This inverter have a structure with IP55 conformity.
IP55 is a structure that protects the contents from
dust and harmful effects of water that drops from
every direction.

2.1.2

VF-AS3 5cm or more

A 4

10cm or more

How to install

A WARNING

O

Prohibited

» Do not install and operate the inverter if it is damaged or any of its components is missing.
This will result in electric shock or fire. Please call your Toshiba distributor for repairs.

O

Mandatory
action

* Mount the inverter on a metal plate.

The rear panel will get high temperature. Do not mount the inverter on an inflammable object,

this will result in fire.

« Install proper short-circuit protection device (eg. ELCB or fuse) between the power supply and

the inverter (primary side).

If proper short-circuit protection device is not installed, short circuit current cannot be shut down

by inverter alone and it will result in fire.

» An emergency stop device must be installed that is configured in accordance with the system

specifications.

If such an emergency stop device that can activate mechanical brake by shutting off power
supply is not installed, operation cannot be stopped immediately by the inverter alone, thus

resulting in an accident or injury.
» All options to be used must be those specified by Toshiba.

The use of options other than those specified by Toshiba will result in an accident.

VF-AS3
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/\ CAUTION

O

Prohibited

For carrying the inverter, do not hold by the front cover.

The cover will come off and the unit will drop, resulting in injury.
Do not install the inverter in any place with large vibration.

The unit will fall due to the vibration, resulting in injury.

®

Mandatory
action

Carry the inverter by two people or more when the inverter is the model mass 20kg or more
(VFAS3-4110PCE - 4370PCE).

If you carry the inverter alone, this will result in injury.

Transport a large-capacity inverter (VFAS3-4450PCE - 4750PCE) by a crane.

If you transport a heavy load by hand, this will result in injury.

Please take the utmost care for the operator's safety, and please handle the inverter carefully in
order not to damage the product.

For lifting the inverter, hang the inverter with wire ropes via hanging bolts (hanging holes)
provided at upper part or lower part of the inverter as shown below.

Make sure that the inverter is hanged by two wire ropes in a balanced manner, and be careful
that the inverter does not receive excessive force during the hanging operation.

o

Mandatory
action

Carry the inverter with the cover attached, and avoid holding or putting your hands in the wiring holes.
Otherwise you can have your hands pinched and injured.

Install the inverter at a place which can support the unit's mass.

If you install the inverter at a place which does not support the unit's mass, the unit will fall,
resulting in injury.

Install the mechanical brake when it is necessary to hold a motor shaft.

A brake function of the inverter cannot perform mechanical hold, and it results in injury.

When using an input filter (ex. harmonics reduction), make sure the inverter behavior with your
equipment before use.

Otherwise it can cause an accident by inverter instability due to resonance between the inverter
and the input filter.

Select an indoor location with good ventilation, and then install the inverter upright on a flat metal plate.
For the positions and sizes of the mounting holes, refer to [6. 2].

2. Installation and wiring

2-4 VF-AS3
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m Top cover over view
Top cover is including in the package with the inverter.

For frame size A1E, A2E, and A3E

For frame size A4E and A5E

m How to install the top cover

1) Top cover is installed before 2 mounting screws on top side are tightened with standard torque
(the screws must be tightened with the torque to support the inverter weight).

@

Important

» For UL type 12, top cover must be installed.

VF-AS3 2-5 2. Installation and wiring
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2) Set the top cover on the inverter, to fix it with 2 mounting screws for the inverter top side.

‘i@

]
«

Frame size A1E, A2E, and A3E

Frame size A4E and ASE

2. Installation and wiring 2-6 VF-AS3
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|2. 2 How to remove covers of inverter

A WARNING

® » Never open the front cover when the power is on.
The unit contains high voltage parts and contact with them will result in electric shock.
Prohibited

» Confirm the gasket is put into the groove of front cover before putting front cover. n
If the gasket is not put into the groove of front cover correctly, it can result in the electric shock

or fire.
* Turn the power off when removing the front cover.

Mandatory If the power is on, it can result in electric shock or injury.
action  After wiring is complete, be sure to replace the front cover and close Ethernet connector cover

and cable cramp.
Otherwise, it can result in electric shock or fire.

/\ CAUTION

o * When opening and mounting the front cover or the power terminal block with a screwdriver, be
sure not to scratch your hand as these results in injury.

Mandatory
action

Before removing the front cover in order to wire for power terminals or control terminals, detach the cable
for operation panel as shown below.

A1E, A2E, A3E

W S o

H

« If a gasket is removed from the cover, put the gasket back into the groove of the cover.

Important

VF-AS3 2-7 2. Installation and wiring
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After wiring, connect the cable for operation panel to its original location before closing front cover.

Important

+ Attach the front cover correctly. Imperfect attachment can result in failure of IP55 compliance.

]2. 3  Wiring

®

A WARNING

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

Disassembly repairs.
prohibited
Do not stick your fingers into openings such as cable wiring holes and cooling fan covers.
The unit contains high voltage parts and contact with them will result in electric shock.
Do not place or insert any kind of object (electrical wire cuttings, rods, wires etc.) inside the
Prohibited inverter. o , , ,
This will cause a short circuit and result in electric shock or fire.
All options to be used must be those specified by Toshiba.
o The use of options other than those specified by Toshiba will result in an accident.
In using a power distribution device and external options for the inverter, they must be installed
Mandatory in a cabinet.
action

When they are not installed in the cabinet, this will result in electric shock.

2. Installation and wiring
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2.3.1 Cautions for wiring

A WARNING

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

Prohibited
* Mount the front cover after wiring.
If you turn the power on without attaching the front cover, this will result in electric shock or
other injury.
« Electrical construction work must be done by a qualified expert.
Erroneous connection of power supply by someone who does not have that expert knowledge
will result in fire or electric shock.
» Connect output terminals (motor side) correctly.
0 If the phase sequence is incorrect, the motor will operate in reverse and that can result in injury.
» Wiring must be done after installation.
Mandatory If you perform wiring prior to installation, this will result in electric shock or other injury.
action « Verify that the power is turned off and the charge lamp is off before starting wiring.

If you perform wiring without verification, this will result in electric shock.
» Tighten the screws on the terminal block to specified torque.
If the screws are not tightened sufficiently to the specified torque, this will result in fire.
 Verify that the power supply voltage is within +10% and -15% (£10% when the load is 100% in
continuous operation) of the applied power supply voltage written on the name plate.
If you do not use the appropriate power supply voltage, this will result in failure or fire.

9 » The grounding wire must be connected securely.
If the grounding wire is not securely connected, when the inverter has failure or earth leakage,

Be this will result in electric shock or fire.
grounded

/\ CAUTION

» Do not attach devices with built-in capacitors (such as noise reduction filters or surge
® absorbers) to the output terminals (motor side).
Heat rises up and this can cause a fire.
» Do not pull the cable connected to the terminal blocks.
This can cause loose screw and can result in fire.

Prohibited

NOTICE

® * Do not connect an capacitor with DC input terminal [PA/+], [PC/-] (including DC link with

another inverter) without installing proper pre-charge circuit.
Excessive capacitor between DC terminals will cause the input overcurrent of inverter and will
Prohibited result in product damage or failure.

* Following type of screwdriver should be used;
Frame size A1 : PH2 (phillips, bit type2), shaft diameter 5.0mm or less
Frame size A2 : PH2 (phillips, bit type2), shaft diameter 5.8mm or less
Mandatory . .
action Improper screwdriver use will cause product damage.
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Pay attention to the following when wiring.

m Measures for noise
To prevent electrical interference due to high-frequency noise generated by the inverter, separately
bundle wires to the power circuit's power side terminals ([R/L1], [S/L2], [T/L3]) and wires to the
motor side terminals ([U/T1], [V/T2], [W/T3]).

m Wiring

* For power terminals, use ferrules with insulation sleeve terminal and crimp-style terminal with
insulation sleeve. Connect the terminals so that adjacent terminals do not touch each other.

» For the sizes of electric wires used in the power circuit, refer to the table in [4. 1].

» The length of each wire is assumed to be 30 m or less. If the wire length is over 30 m, the wire size
(diameter) must be increased.

» For grounding terminal, use wires of the size that is equivalent to or larger than those given in
table [4. 1] and always ground the inverter.

* Wire the grounding wire as close as possible to the inverter.

» To ground the inverter unit, connect it to an exclusive grounding terminal. Do not use screws of the
case, chassis, etc.

« Tighten the screws of the power terminal block and the control terminal block to the recommended
tightening torque shown in the table [2. 3. 3].

m Control terminals
Refer to inverter instruction manual (E6582062)

2.3.2 Standard connection method

A WARNING

» Do not connect power supply to the output (motor side) terminals [U/T1], [V/T2] and [W/T3].
Connecting power supply to the output will damage the inverter and result in fire.
» Do not insert a braking resistor between DC terminals [PA/+] and [PC/-].

This will result in fire.
Please connect the braking resistor in accordance with the instruction manual.
» Do not touch wires of equipment (e.g. ELCB) that is connected to the inverter power side at
least 15 minutes after turning off the power.
If an electric charge remains in a capacitor in the inverter, touching the wires before the indi-
cated time will result in electric shock.

Prohibited

9 » The grounding wire must be connected securely.
If the grounding wire is not securely connected, when the inverter has failure or earth leakage,

Be this will result in electric shock or fire.
grounded

The wiring of the power supply and motor is connected to the power terminal block and the wiring of
external control equipment such as control signals to the control terminal block.
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m Connection to power supply and motor
This diagram shows a standard wiring of the power circuit.
Connection to the power supply and motor wiring is common to all the types.

o e s 1
! Inverter |
Power supply : Connect the power supply ~ Connect the motor to [U/T1], I
{0 RIL1, [S/L2] and (T3], [V/T2] and (WIT3). !
! |
[ |R/L1 | s/L2 | T/L3| |U/T1 |V/T2 | wrr3| | (1) | i Motor
Molded-case i i
circuit breaker i
or R i B B b e — -
Earth leakage —
I I circuit breaker e
A ¥ | E

m Connection to peripheral devices
This diagram shows an example of connection to peripheral devices.
Molded-case

circuit breaker or ’
Earth leakage ~ Magnetic  Input

Motor-end surge voltage

circuit breaker ~ contactor  reactor _ suppression filter
VF-AS3 Motor
R/LA1
Power
supply S/L2
T/L3 T

Zero-phase
reactor

=0 @

Braking resistor

See [2.3.2] of E6582062 for detail instruction of wiring.
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m Standard connection diagram
This diagram shows a standard wiring of the power circuit and control circuit.

[Standard connection diagram — sink logic]
This diagram shows an example of a standard connection.

Power supply
Three-phase 380 - 480 V-50/60 Hz pommm--- A +5)C DC *2
* Fe=l==q H
:LD ! D:' 3! E
, ,_—‘__J ,’J

/ -l '

PB

DC reactor Mot
MCCB or ELCB R/L1 rW] U/ oor
N/ el
v oS | EMc || Power [ vim2m M
N\ . . .
i T3 | filter | | circuit [ wir3m 3°v
ke e
i - o
[bcinc] ) Digital input
FL] ,‘I Fwd run -
RLE ' Rev run
RESLH | Reset1 *6
] [ . .
r +SU S1 | X Preset speed sw!tch!ng1 Default
*5 S2[] : Preset speed switching 2 setting
["CC S3[] : : Preset speed switching 3
i s4[] : L Preset speed switching 4
*5 Control S50 H L Preset speed switching 5
circuit [] ! Common -
— FLA ¢ )
P24 L[]
FLB SINK -I Pulse counter
PLC FPL]
*7 FLC SOURCE
R1A/R2A SWi
L] jpa— *4 PLC ..
R1C/R2C STOA l.
STOB L]
EFM AM CC RX 1l RR PP
(1 (]
iy
feln y f Voltage signal: -10 to +10 V
+ T 3
Frequtency @ f Current signal: 4(0) to 20 mA
meter 4= T,
Ammeter or voltmeter External potentiometer
*8 (Or, input voltage signal of 0 - 10 V between the terminals [RR] and [CC])

*1 External braking resistor (option).

*2  To supply DC power, connect the inverter between the terminals [PA/+] and [PC/-].

*3  When using models of VFAS3-4220PCE to VFAS3-4750PCE with a DC power supply, a circuit to suppress an inrush current is required. For detail,
refer to application manual "DC power supply connect to inverter" (E6582156).

*4  For the switch function, refer to [2. 3. 5] of E6582062.

*5 To supply control power from an external power supply for backing up the control power supplied from the inverter, an optional control power supply
unit (CPS002Z) is required. In this case, it is used in conjunction with the inverter internal power supply.
Set <F647: Control power option failure detection> to back up the control power supply. For details, refer to [6. 30. 20] of E6582062.

*6 The reset signal is activated by ON—OFF trigger input.

*7 Connect to power to comply with OVC2 (Over Voltage Category 2). Isolation transformer is necessary when connecting to power supply (OVC3).

*8 Calibration is required when connecting a meter. Refer to [5.2.6] of E6582062.
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[Standard connection diagram — source logic]
This diagram shows an example of a standard connection.

Power supply

Three-phase 380 - 480 V-50/60 Hz e . +DC -DC *2
] *1 |r-;|--1 H
! IRy
OO

*1
*2
*3

*4
*5

*6
*7
*8

DC reactor

Mot
MCCB or ELCB RIL1 ™M U1 o
o mst2_ | emc || Power | vim2m M
N\ . . .
v s | filter | | circuit | wr3m 3°v
C (18 OS]
| DC/DC | N - Digital input
FLR Fwd run -
|
RLH | Rev run
RESCh~ Reset1 *6
Sy S1[H~ Preset speed switching 1
* S2[] : Preset sgeed switching 2 Default
5 ) Proset soeed switching 3 setting
[]CC ? S3 | L reset speel sw!c !ng
S4L Preset speed switching 4
.5 | Control S5[H Preset speed switching 5
circuit P24[] ! -
o FLA !
FLB SINK | |Pulse counter
PLC FPL]
*7 FLC SOURCE
SWA1
n R1A/R2A *4 PLC .
u R1C/R2C STOA l.
STOB L[]
FM AM CC X I RR PP
‘ J
folet y f Voltage signal: -10 to +10 V
+ O 7
Frequtency @ f Current signal :4(0) to 20 mA
meter q-T=======7 —F
Ammeter or voltmeter External potentiometer

(Or, input voltage signal of 0 - 10 V between the terminals [RR] and [CC])

External braking resistor (option).

To supply DC power, connect the inverter between the terminals [PA/+] and [PC/-].

When using models of VFAS3-4220PCE to VFAS3-4750PCE with a DC power supply, a circuit to suppress an inrush current is required. For detail,
refer to application manual "DC power supply connect to inverter" (E6582156).

For the switch function, refer to [2.3.5] of E6582062.

To supply control power from an external power supply for backing up the control power supplied from the inverter, an optional control power supply
unit (CPS002Z) is required. In this case, it is used in conjunction with the inverter internal power supply.

Set <F647: Control power option failure detection> to back up the control power supply.

For details, refer to [6. 30. 20] of E6582062.

The reset signal is activated by ON—OFF trigger input.

Connect to power to comply with OVC2 (Over Voltage Category 2). Isolation transformer is necessary when connecting to power supply (OVC3).
Calibration is required when connecting a meter. Refer to [5.2.6] of E6582062.
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2.3.3 Power terminals

Terminal Applicable
Function
symbol frame size
Grounding terminal for inverter case.
9 There are multiple terminals in the product, they are also used to connect = All frame sizes
shield of input/motor cables.
{g;::;]] Connected to an AC power supply. All frame sizes
[T/L3] 480 V class: Three-phase 380 - 480 V-50/60 Hz
[U/T1]
[VIT2] Connected to a three-phase motor. All frame sizes
[WIT3]
[PA/+] Connected to a braking resistor.
[PB] Change the parameters <F304: Dynamic braking, OLr trip>, <F308: Brak- | All frame sizes
ing resistance>, and <F309: Braking resistor capacity> if necessary.
[PA/+] A DC power can be supplied.
[PC/] For models of VFAS3-4220PCE to 4750PCE, a rush current suppression | All frame sizes
circuit (optional) is required.

m Arrangement of power terminals

Frame size A1E
VFAS3-4004PCE, VFAS3-4007PCE, VFAS3-4015PCE,
VFAS3-4022PCE, VFAS3-4037PCE

I ——
—lra

koa+ P8 PCHNUITT VIT2 WIT: \‘ﬂ

™~ Charge lamp

M4 screw

lnng

=

Grounding terminal (M5 screw)

NOTICE

o * Following type of screwdriver should be used for M4 screw;
PH2 (phillips, bit type2), shaft diameter 5.0 mm or less.

Mandatory Improper screwdriver use can cause product damage.
action

2-14 VF-AS3
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Frame size A2E
VFAS3-4055PCE, VFAS3-4075PCE

1

pair_pe_pcr) ]

ONO'E®E 9E)@

gt sz ] | T1 VT2 WiT3 Charge lamp
1

M4 screw

i\

Grounding terminal (M5 screw)

NOTICE

o * Following type of screwdriver should be used for M4 screw;
PH2 (phillips, bit type2), shaft diameter 5.8 mm or less.

Mandatory Improper screwdriver use can cause product damage.
action

Frame size A3E
VFAS3-4110PCE, VFAS3-4150PCE, VFAS3-4185PCE

Charge lamp

RL1 SL2 T3 PA/+ PB PC/- umt vIm2. wit3

g i m M5 screw
o o) ] @
% 0© ® °o® A
‘ TJ—@@—, -
Grounding terminal (M5 screw)
Frame size A4E
VFAS3-4220PCE, VFAS3-4300PCE, VFAS3-4370PCE
[j Charge lamp
® M8 screw
!ﬁ! @ - PA+ = PB — PCI- — [] — U1 — VT2 = W/T3

Grounding terminal (M6 screw)
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Frame size A5E
VFAS3-4450PCE, VFAS3-4550PCE, VFAS3-4750PCE

« > . o< J
®
0O 0o 0o O Charge lamp

M12 screw

Grounding terminal (M8 screw)

For tightening torque and wire strip length, refer to the table below.

Important

« After finishing the wiring installation, tighten all power terminal screws with proper torque again.

m Power terminal torque and wire strip length

1 Strip
Frame Screw o
. Type-Form ; length Others
size size o o
(Nem)  (Ibe<in) (mm)
A1E VFAS3-4004PCE to 4037PCE M4 1.3 11.5 10 -
A2E VFAS3-4055PCE, 4075PCE M4 1.5 13.3 10 -
A3E VFAS3-4110PCE to 4185PCE M5 2.6 23 18 -
5 44.3 28 for AWG2 or smaller cable
A4E  VFAS3-4220PCE to 4370PCE M8 10 88.5 28 for AWGH1 or bigger cable
12 106 28 Product revision "A" "2
10 88.5 35 for AWG1/0 or smaller
cable
A5E VFAS3-4450PCE to 4750PCE M12 for AWG2/0 or bigger
18 159 35
cable
25 221 35 Product revision "A" 2
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m Grounding terminal (for inverter case) torque

1 Strip
Frame Screw Torque
: Type-Form : length Others

size size 5 o

(Nem)  (Ibein) i)
A1E,
A2E, | VFAS3-4004PCE to 4185PCE M5 2.6 23 - -
A3E
A4E VFAS3-4220PCE to 4370PCE M6 4.4 38.9 - -
A5E VFAS3-4450PCE to 4750PCE M8 11.8 104 - -

*1 1(N +m)=8.850(Ib « in)
*2 Product revision is marked on Nameplate/Packaging label as "(number + alphabet)", refer to section [1.1].
Product revision A shows "(number + A)" on their labels, for example VFAS3-4370PC (8A)

2.3.4 Switching of grounding capacitor

A WARNING

» When using this 480V class inverter with a power supply system that is grounded in other than
® the neutral point (e.g. when the power supply has delta connection with single phase ground-
ing), the grounding capacitor should not be grounded.
Prohibited Otherwise, it will result in failure or fire.

* When using this inverter with a power supply of IT system (power supply isolated from ground
0 or grounded through high impedance), disconnect the grounding capacitor.

Otherwise, it will result in failure or fire.
Mandatory | « Make sure to turn the power off before switching the grounding capacitor.

action If not, it will result in electric shock.

This inverter has a built-in EMC noise filter and the inverter input power supply is grounded via the
capacitor. By disconnecting this grounding capacitor, the leakage current through the inverter can be
reduced. When your power supply system is IT system or grounded in the point other than the neutral,
disconnect the grounding capacitor. when the grounding capacitor is disconnected, the inverter unit no
longer comply with EMC directive.

It is switched by changing the position of the exclusive switching screw(s) that varies depending on the
type. For the details of the switching method, refer to [2.3.4] of E6582062.
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Measures to satisfy standards

This chapter explains the measures to comply with the EMC Directive, UL/CSA Standards, etc. by
introducing examples.

|3. 1 How to deal with CE marking

CE mark is put on all products of VF-AS3 to declare that they are in conformity with the requirements of n
Low Voltage Directive and EMC Directive, also the products integrating the safety function are in
conformity with the requirements of machine directive as safety component.

The CE mark must be put on all machines and systems with built-in inverters because such machines and
systems are subject to the above directives. If they are final products, they might also be subject to the
Machinery Directive.

It is the responsibility of the manufacturers of such final products to put the CE mark on each final product.
In order to make machines and systems with built-in inverters comply with the EMC Directive and the Low
Voltage Directive, we recommend the installation method of inverters and measures for EMC Directive
described in this instruction manual.

We have tested representative models with them installed under the environment described later in this
manual to check for conformity with the EMC Directive. However, we cannot check the inverters under
your operating environment. EMC varies depending on the composition of the control panel with a built-in
inverter(s), the relationship with other built-in electrical components, the wiring condition, the layout
condition, and so on. Therefore, you need to verify yourself whether your machine and system conforms to
the EMC Directive.

3.1.1 Compliance with EMC Directive

The CE mark must be put on every final product that includes an inverter(s) and a motor(s). Totally
enclosed box type inverters of VF-AS3 series are equipped with an EMC filter and comply with the EMC
Directive if wiring is carried out correctly.

The EMC standards are broadly divided into two categories; Emission and Immunity, each of which is
further categorized according to the operating environment of each individual machine as shown in the
table below. We consider that the tests required for machines and systems as final products are almost
the same as those required for inverters.
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Product
Category Subcategory Test standard
standards
Radiated noise CISPR11 (EN55011)
Emission
Conducted noise CISPR11 (EN55011)
Electrostatic discharge IEC61000-4-2
Radio-frequency electromagnetic field IEC61000-4-3
Electrical fast transient/burst IEC61800-3 IEC61000-4-4
Immunity Surge IEC61000-4-5
Conducted radio-frequency common IEC61000-4-6
mode
Voltage d|p§, _short interruptions and IEC61000-4-11
voltage variations

(1)

EMC Directive compliance of this inverter

The built-in EMC filter on the input side of this inverter reduces conducted noise and radiated
noise from input cables. The compliance with the EMC Directive is as shown in the table

below.
Conducted noise Conducted noise
Carrier IEC61800-3 category C2 IEC61800-3 category C3
frequency (EN55011 classA Group1) (EN55011 classA Group2)
Inverter type <F300>
Length of motor connecting cable | Length of motor connecting cable

(kHz) (m) (m)
VFAS3-4004PCE 4 50 150
VFAS3-4007PCE 4 50 150
VFAS3-4015PCE 4 50 150
VFAS3-4022PCE 4 50 150
VFAS3-4037PCE 4 50 150
VFAS3-4055PCE 4 50 150
VFAS3-4075PCE 4 50 150
VFAS3-4110PCE 4 50 150
VFAS3-4150PCE 4 50 150
VFAS3-4185PCE 4 50 150
VFAS3-4220PCE 4 50 150
VFAS3-4300PCE 4 50 150
VFAS3-4370PCE 4 50 150
VFAS3-4450PCE 25 - 150
VFAS3-4550PCE 25 - 150
VFAS3-4750PCE 25 - 150
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(2) Examples of measures to comply with EMC Directive

The following are measures to comply with the EMC Directive when you use totally enclosed
box type of VF-AS3 by installing it in other machines and systems.

» Examples of general measures

* When adding an EMC filter for further reduction of noise

» Measures for operation with external signals

The following are general EMC measures explained concretely.

PN \a
Y=

Screws (x2)

When the shielded wires need grounding,
modify before installing as shown in the
figure below.

/

N
Power supply wiring Motor wiring Peel off the outer sheath of the cable
(No shielded grounding needed)  (Shielded grounding needed) and fix the shielded part with a clamp.
[R/L1], [S/L2], [T/L3] [U/T1], [V/T2], [W/T3]

Using shielded power wires and shielded control wires

» Use shielded power wires, such as inverter input/output wires, and shielded control wires.

* Route the wires and wires so as to minimize their lengths.

» Keep a distance between the power cable and the control wire and between the input and
output wires of the power cable. Do not route them in parallel or bind them together.
Instead, if necessary, cross at right angle.

Routing input and output wires apart
* Route the input and output wires apart as far as possible from each other.

Grounding of shielded wires

» To ground shielded wires through a metal conduit.

» To ground the shielded control wires by fixing the metal saddle of the body.

* Inserting a ferrite core in a shielded wire is even more effective in limiting the radiated noise.

Inserting zero-phase reactor and ferrite cores
* Insert a zero-phase reactor in the inverter output line.
* Insert ferrite cores in the grounding wires of the metal plate.
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(3)

Measures for operation with external signals

To operate with external signals, take measures as shown in the figure below (e.g.: using a
potentiometer and Fwd/Rev terminals).

Ferrite core

PP
RR >:|
CC
F ]
R 1
CcC Shielded wires

B 3.1. 2 Compliance with Low Voltage Directive

The Low Voltage Directive provides for the safety of machines and systems.

(1)

(2)

Low Voltage Directive Compliance of this inverter

Inverters are CE-marked in accordance with the requirement of Low Voltage Directive, and
can therefore be installed in machines or systems and exported without problem to European
countries.

» Applicable standard: IEC61800-5-1

* Pollution degree: 2

* Overvoltage category: 3

Example of measures to comply with Low Voltage Directive

When incorporating the inverter into a machine and system, it is necessary to take the
following measures so that the inverter satisfies the Low Voltage Directive.

Paying attention to how to ground

» Ground shielded wires through a cable cramp on a metal conduit.

» Connect grounding wires other than the shielded wires to a grounding terminal on the
inverter.

» Do not connect two or more grounding wires to a single grounding terminal (screw) on the
inverter.

» Refer to the table in [4. 1] to select a grounding wire size.

Installing protection device
* Install a fuse, an earth leakage circuit breaker (ELCB) or a molded-case circuit breaker
(MCCB) on the input side of the inverter. For details, refer to [3. 2. 3] [4. 2].
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|3. 2 Compliance with UL/CSA standards

The VF-AS3 models, that conform to the UL Standard and CSA Standard have the UL/CSA mark on the
nameplate.

3.2.1 Compliance with Installation

The totally enclosed box type of VF-AS3 series are provided in a Type 12 enclosure with installation of
the top cover included in the package. They are provided in a Type 1 enclosure without the top cover.
These inverters must be mounted on a wall, and used within the ambient temperature specification.

Maximum Surrounding Air Temperature is 40°C. n
480V 0.4 - 75kW (HD), 0.75 - 90kW (ND)

®

Important

» Keep original "DANGER" / "WARNING" labels visibility on front cover for UL/CSA compliance.
» The pollution degree is 2.

3.2.2 Compliance with Connection

» Use the UL conformed cables (Rating 75°C or more for 45kW/VFAS3-4370PCE or smaller, Rating
90°C or more for 55kW/VFAS3-4450PCE or larger, Use the copper conductors only.) to the power cir-
cuit terminals ([R/L1], [S/L2], [T/L3], [U/T1], [VIT2], [W/T3]).

» Use the UL-certified electric wire for [FLA], [FLB], [FLC], [R1A], [R1C], [R2A] and [R2C] terminals.

» For instruction in the United States, Integral solid state short circuit protection does not provide
branch circuit protection. Branch circuit protection must be provided in accordance with the National
Electrical Code and any additional local codes.

» For instruction in the Canada, Integral solid state short circuit protection does not provide branch cir-
cuit protection. Branch circuit protection must be provided in accordance with the Canadian Electrical
Code, Part I.

* For recommended tightening torque, see [2. 3. 3]

» For recommended electric wire sizes, see [3. 2. 3]

* Use the electric wire of Class1 for the control circuits.

For details of wiring, terminals and the functions, refer to [2. 3. 2], [2. 3. 3], [2. 3. 4] and for control
terminal refer to [2. 3. 5] of E6582062.
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3.2.3

Cautions for peripheral devices

A WARNING

@

Mandatory
action

» Damaged branch circuit protective device must be replaced.
Continuous use of damaged branch circuit protective device can result in electric shock or fire.
The opening of the branch-circuit protective device may be an indication that a fault current has
been interrupted. Current-carrying parts and other components of the controller should be
examined and replaced if damaged. If burnout of the current element of an overload relay
occurs, the complete overload relay must be replaced.

Install a UL conformed fuse on the input side of the inverter.

For this inverter, a UL test has been conducted under the conditions of power supply short-circuit
current shown in below.
Suitable for use on a circuit capable of delivering not more than___X__rms symmetrical kilo Amperes,
___Y__ Volts maximum, when protected by _ Z1_ with a maximum ratingof __ 72

Where X, Y, Z1 and Z2 are indicated in following table.

m  Short-Circuit Current Rating (SCCR) and Wire size

Applicable

Branch circuit protection

Power Grounding
Inverter model V;I;asge o S(CKX)R with Fuses svlsz:aes Wire*fizes
(kW) = (HP) Class Rating (A)
Y - - X Z1 Z2 - -

VFAS3-4004PCE 0.75 1 5 Class J 3 AWG14" AWG14
VFAS3-4007PCE 1.5 2 5 Class J 6 AWG14™1 AWG14
VFAS3-4015PCE 2.2 3 5 Class J 10 AWG14™1 AWG14
VFAS3-4022PCE 4 5 5 Class J 15 AWG14™1 AWG14
VFAS3-4037PCE 55 7.5 5 Class J 15 AWG12™1 AWG14
VFAS3-4055PCE 7.5 10 5 Class J 20 AWG10"™! AWG14
VFAS3-4075PCE 11 15 5 Class J 30 AWG10" AWG10
VFAS3-4110PCE 3-phase 15 20 5 Class J 40 AWGS" AWG10
VFAS3-4150PCE =~ 480V 485 25 10 Class J 50 AWGE! | AWG10
VFAS3-4185PCE 22 30 10 Class J 60 AWGE' AWG10
VFAS3-4220PCE 30 40 10 Class J 80 AWG4™! AWG10
VFAS3-4300PCE 37 50 10 Class J 100 AWG3" AWGS
VFAS3-4370PCE 45 60 25 Class J 110 AWG1™! AWGS
VFAS3-4450PCE 55 75 25 Class J 150 AWG 1/0"2 AWG6
VFAS3-4550PCE 75 100 25 Class J 200 AWG 3/02 AWG6
VFAS3-4750PCE 90 125 25 Class J 225 250MCM ™2 AWG6

1 The wire size is the one when 75°C is continuously allowed (ambient temperature of 40°C o less)

*2 The wire size is the one when 90°C is continuously allowed (ambient temperature of 40°C or less)
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» The rating of fuses in the table is maximum value. Smaller rating fuses can be used for HD ratings.
Branch circuit protection must be provided in accordance with the National Electrical Code and any
additional local codes.

» Use a fuse of Bussmann or Mersen.

3.2.4 Overload protection

The overload protection levels are below,
HD rating: 150%-1minute, 180%-2s
ND rating: 120%-1minute, 135%-2s

For the rated current, refer to the name plate.

3.2.5 Motor thermal protection

NOTICE

0 » Set motor thermal protection according to motor rating.
If motor thermal protection is not set, it can result in motor damage.

Mandatory
action

To use the electronic thermal function of this inverter for motor thermal protection, set parameters
according to the motor specifications applied. This electronic motor thermal function covers 10-100% of
full-load current of inverter. When protection out of this range needed or multiple motors driven by one
inverter, find an alternative source of thermal protection (ex. motor integrated thermal sensor or
overload relay installation for each motor). For adjustment, refer to [5.2.5] of E6582062 in CD-ROM.

3.2.6 Motor integrated PTC thermal protection

For details, refer to [6. 30. 19] of E6582062 in this CD-ROM.

|3. 3 Compliance with safety standards

Refer to “VF-AS3 Safety function manual" (E6582067).

|3. 4 Compliance with ATEX directive

Refer to "VF-AS3 ATEX guide" (E6582068).
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Selection and installation of
peripheral devices

In this chapter, the selection and installation methods of peripheral devices for this inverter are
described.

A WARNING

All options to be used must be those specified by Toshiba.

o The use of options other than those specified by Toshiba will result in an accident.
* In using a power distribution device and external options for the inverter, they must be installed
Mandatory in a cabinet.
action

When they are not installed in the cabinet, this will result in electric shock.

9 » The grounding wire must be connected securely.
Be sure to If the grounding wire is not securely connected, when the inverter has failure or earth leakage,
connect the this will result in electric shock or fire.
grounding

wire.

|4. 1 Selection of wire size

According to the voltage class and capacity of the inverter, perform wiring using appropriate wires as

shown in the table below. When connecting peripheral devices to the inverter also, perform wiring accord-

ing to the wire size for a wire location shown in the table below.

» The wire size is a value when using a 600 V HIV insulation wire (copper wire with the maximum allow-
able temperature 75 °C of an insulator for VFAS3-4370PCE or smaller, 90 °C of an insulator for VFAS3-
4450PCE or larger) with 40 °C ambient temperature and 30 m or less the length of each wire.

» For the wire of the control circuit, use a shielded wire with 0.75 mm? or more.
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mWire size for HD rating

Wire size (mm?)
Voltage  Applicable Inverter type-form Power circuit Braking o o
class  motor (kW) DCwire = resistor = —rodn
Input | Output (Optional) Ing wire
3-phase 0.4 VFASS3- 4004PCE 1.5 1.5 2.5 1.5 2.5
480V 0.75 4007PCE 15 15 25 15 25
1.5 4015PCE 1.5 1.5 2.5 1.5 25
2.2 4022PCE 1.5 1.5 2.5 1.5 2.5
4.0 4037PCE 1.5 1.5 2.5 1.5 25
55 4055PCE 1.5 2.5 2.5 1.5 2.5
7.5 4075PCE 25 4 2.5 1.5 25
1" 4110PCE 4 6 4 1.5 4
15 4150PCE 6 10 6 25 10
18.5 4185PCE 10 10 10 2.5 10
22 4220PCE 16 16 16 16 16
30 4300PCE 25 25 16 16 16
37 4370PCE 25 35 25 16 16
45 4450PCE 35 35 35 35 16
55 4550PCE 50 50 50 35 25
75 4750PCE 95 95 70 35 50
mWire size for ND rating
Wire size (mm?)
Voltage = Applicable Inverter type-form Power circuit Braking Ground-
class  motor (kW) DC wire resistor =rourn
Input = Output (Optional) Ing wire
3-phase 0.75 VFAS3- 4004PCE 1.5 1.5 2.5 1.5 2.5
480 v 15 4007PCE 15 15 25 15 25
2.2 4015PCE 1.5 1.5 2.5 1.5 2.5
4.0 4022PCE 1.5 1.5 2.5 1.5 25
55 4037PCE 1.5 2.5 2.5 1.5 2.5
7.5 4055PCE 25 4 2.5 1.5 25
1" 4075PCE 4 6 4 1.5 4
15 4110PCE 6 10 6 2.5 10
18.5 4150PCE 10 10 10 25 10
22 4185PCE 10 16 10 4 16
30 4220PCE 16 25 16 16 16
37 4300PCE 25 35 25 16 16
45 4370PCE 35 35 35 16 16
55 4450PCE 50 50 50 35 25
75 4550PCE 70 95 70 35 50
90 4750PCE 95 120 95 35 70

Memo

* The wire size of this chapter comply with IEC60364-5-52 (Grounding wire: IEC60364-5-54). It

does not comply with UL Standard.

» For the wire size to comply with UL Standard, refer to [3. 2. 3].

4. Selection and installation of peripheral devices
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|4. 2 Selection of a wiring device

According to the table [4. 2. 1], select an appropriate wiring device depending on the voltage class and
capacity of the inverter.

4.2.1 Selection table of a wiring device

Select a wiring device depending on the inverter type and input current in the table next.

m Wiring devices for HD rating

Rated current (A)
V;I:;ie nggffkw) Inverter type-form Input current (A) tl\)/lrzlglfedr ((:I?/ISCeCCI;)CUItI Magnetic contactor
Earth leakage circuit  (MC)
breaker (ELCB)
3-phase 0.4 VFAS3- 4004PCE 0.9 3 20
480V 0.75 4007PCE 1.8 3 20
1.5 4015PCE 3.2 5 20
2.2 4022PCE 4.9 10 20
4.0 4037PCE 8.3 10 20
55 4055PCE 10.9 15 20
7.5 4075PCE 14.7 20 20
1" 4110PCE 21.4 30 32
15 4150PCE 28.9 40 32
18.5 4185PCE 354 50 50
22 4220PCE 421 60 50
30 4300PCE 571 75 60
37 4370PCE 69.9 100 80
45 4450PCE 84.8 125 100
55 4550PCE 103.3 125 135
75 4750PCE 139.8 175 200
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mWiring devices for ND rating

Rated current (A)
V;gzge r):gf(yf?k?/l\‘la) Inverter type-form Input current (A) t,\)/lrg:f; ((:I(G;ISSCCI;)CUItl Magnetic contactor
Earth leakage circuit  (MC)
breaker (ELCB)
3-phase 0.75 VFAS3- 4004PCE 1.6 3 20
480V 15 4007PCE 3.1 5 20
2.2 4015PCE 4.5 10 20
4.0 4022PCE 8.0 10 20
55 4037PCE 10.8 15 20
7.5 4055PCE 14.4 20 20
1" 4075PCE 20.8 30 32
15 4110PCE 28.3 40 32
18.5 4150PCE 34.9 50 50
22 4185PCE 414 50 50
30 4220PCE 55.9 75 60
37 4300PCE 69.0 100 80
45 4370PCE 83.4 125 100
55 4450PCE 101.9 125 135
75 4550PCE 138.0 175 200
90 4750PCE 165.1 200 260

* Install a surge absorber on the exciting coil of a magnetic contactor (MC) and relays.

* When using an auxiliary contacts 2a type magnetic contactor (MC), use the 2a contacts in parallel to
increase the liability of the contacts.

» Selection is for assuming a normal power supply capacity and using a Toshiba 4-pole standard motor
with input power 200 V/400 V-50 Hz.

» For the influence of the leakage current, refer to [2. 4. 3] of instruction manual (E6582062).

4.2.2 Installation of a molded-case circuit breaker (MCCB)
and earth leakage circuit breaker (ELCB)

For protection of the wiring system, install a molded-case circuit breaker (MCCB) between the power
supply and the inverter (primary side).

An earth leakage circuit breaker (ELCB) that is equipped with a function to shut off by detecting leakage
current can be also installed. However, be cautious that an ELCB may operate improperly, because the
leakage current becomes large due to the influence of a wiring method, a built-in noise filter, etc.
Because the short-circuit current is different with power supply capacity and wiring system conditions,
select MCCB or ELCB depending on the inverter type and input current in the table [4. 2. 1].

* When complying with UL Standard and CSA Standard, a fuse needs to be installed on the
primary side of the inverter. For details, refer to [3. 2. 3].
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4.2.3 Installation of a magnetic contactor (MC)

When installing a magnetic contactor (MC) on the primary or secondary side of the inverter, select fol-
lowing the below.

Installation on the primary side

When the power side and the inverter need to be detached in the following cases, install a magnetic
contactor (MC) between the power supply and the inverter (primary side).

Select a magnetic contactor (MC) depending on the inverter type and input current in the table [4. 2.
1].

» Thermal relay on the motor is activated

» Protection detection relay (FL) inside the inverter is activated

* Not to automatically restart at restoration of power after power failure

* When using the braking resistor (option), the thermal relay of the braking resistor is activated

To open the power circuit (primary side) when the protective function detection relay inside the
inverter is activated, the molded-case circuit breaker (MCCB) with a power cutoff device can be
installed instead of magnetic contactors (MC). Make sure the molded-case circuit breaker (MCCB)
trips at the contact of protection detection relay. If earth leakage detector is not installed, earth leak-
age circuit breaker (ELCB) should be installed instead of MCCB.

A connection example for installing the primary-side magnetic contactor (MC) is shown next.

MCCB or VF-AS3
ELCB  MC

_x/_v
7
_X/—V

Motor

FLA

FLB Fwd run = gjnk logic case

FLC Rev run for control wiring

» Do not run/stop the inverter by turning the magnetic contactor (MC) installed on the primary
side ON/OFF. Avoid switching a magnetic contactor on the primary side more frequently than
o once every 1 hour. Instead, run/stop the inverter by using control terminal (ex. Digital input
terminal [F] or [R]).
« Install a surge absorber on the exciting coil of a magnetic contactor (MC).

Important

Installation on the secondary side

To switch the motor during the inverter is stopped, and change the motor power, a magnetic contac-
tor (MC) can be installed between the inverter and motor (secondary side).

When operating the motor with commercial power supply by switching the circuit and not through
the inverter, select a magnetic contactor (MC) with AC-3 Class and confirming to the motor rated
current.

A connection example for installing the secondary-side magnetic contactor (MC) is shown next.

VF-AS3
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V/
V/
V/

For motor protection

MCCB or VF-AS3 THR

ELCB MGC2 Mc3
X urm I_l
(o / Motor
X VT2 I_I M
/ 37,
X WIT3 I_I
.

» Be sure to have interlock for the commercial power supply is applied to the inverter output

terminal.
0 * Do not turn the magnetic contactor (MC) in the secondary circuit ON/OFF during run. It can
cause failure due to rush current flowing to the inverter.
« Install a surge absorber on the exciting coil of a magnetic contactor (MC).

Important

4.2. 4 Installation of a thermal relay (THR)

Use an electronic thermal protector of the inverter for motor overload protection. Set a motor overload pro-
tection level with a parameter according to the motor rating.

However, in the following cases, install a thermal relay (THR) between the inverter and motor (secondary
side).

* Running multiple motors simultaneously with one inverter.
In this case, install a thermal relay on each motor.

* Running a motor with smaller output than applicable motor output of the standard specification
(When the motor capacity is too small to set with a parameter of the motor overload protection level).

For details on motor overload protection level, refer to [5. 3. 5] of E6582062.

To give sufficient protection for the motor running in a low-speed range, the use of a motor with motor
winding embedded type thermal relay is recommended.

O

Important

» "Thermal overload relay" is recommended, install it for each motor to be protected. "Thermal
relay with CT" is not available.
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|4. 3 External option and insert type option

Refer to E6582062 [10.3] and [10.4] except for mounting/removing Option adaptor shown in below.

(1) ) (2)

G

(3) (4)
Crr~ 0

1.5 N'm
13.3 Ibsin

(5)

= L")
1.5 Nem
13.3 Ibsin

Note: Keep the parts to assembile if the
Option adaptor is removed from the product
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Table of parameters

For parameters, refer to the instruction manual E6582062 (chapter 11).
For standard default settings, refer to values in E6582062 [11.4], totally enclosed box type inverters
have the same default setting as standard VF-AS3 inverters one.
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Specifications

In this chapter, the inverter's model and type, standard specification, outside dimensions, and
approx. mass are described.

|6. 1 Model and main standard specification

m Standard specification depending on model

<480V class: HD rating >

Iltem Specification
Voltage class 480 V class
Frame size A1E A2E A3E
Applicable motor (kW) 0.4 0.75 1.5 2.2 4 5.5 7.5 1" 15 18.5
Applicable motor (HP) 0.5 1 2 3 5 7.5 10 15 20 25
Type VFAS3-
Form 4004PCE | 4007PCE | 4015PCE | 4022PCE | 4037PCE | 4055PCE | 4075PCE | 4110PCE | 4150PCE | 4185PCE
o Output capacity (kVA) ™! 1.1 1.7 3.0 4.3 741 9.7 12.6 17.9 242 29.9
E Output current (A) 2 15 2.2 4.0 5.6 9.3 12.7 16.5 23.5 31.7 39.2
Output voltage 3-phase 380 V to 480 V (The maximum output voltage is equal to the input supply voltage)
Overload current rating 150%-1 minute, 180%-2 s
g 2| Dynamic braking circuit Built-in
§ § Dynamic braking resistor External braking resistor (Optional)
= Voltage-frequency 3-phase 380 V to 480 V - 50/60 Hz
3 | Alowable fluctuation Voltage 323V to 528V "3, Frequency * 5%
] -
3 CR:S:C':;d(ESX)e;S”pp'y 07 14 26 37 6.6 85 1.4 16.6 223 273
Degree of protection (IEC60529) P55
Enclosure rating (UL50) Type 12
Cooling method Forced air-cooled
Calrg e B9 : 2 o
Color RAL7016
EMC filter (IEC61800-3) Category C2 (motor cable length: 50m or less) / C3 (150m or less) 7
DC reactor Built-in
*1. Capacity is calculated at 440 V for the 480 V class.

*2.
*3.
*4.
*5.
6.
*7.

Indicates rated output current setting when the PWM carrier frequency (parameter F300) is 4 kHz.

Lower limit of voltage for 480 V class is 342 V when the inverter is used continuously (load of 100%).

Required power supply capacity varies with the value of the power supply side inverter impedance (including those of the input reactor and wires).
The top cover included in the package must be installed with inverter, it is Type1 without the top cover.

These acoustic noise values are not guaranteed because they are just reference values.

Under <F300> setting into 4kHz.

VF-AS3
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Iltem Specification
Voltage class 480 V class
Frame size A4E AS5E
Applicable motor (kW) 22 30 37 45 55 75
Applicable motor (HP) 30 40 50 60 75 100
Type VFAS3-
Form 4220PCE 4300PCE 4370PCE 4450PCE 4550PCE 4750PCE
o | Output capacity (kVA) “ 35.3 46.9 56.8 67.1 80.8 111
§ Output current (A) 2 46.3 61.5 74.5 88.0 106 145
Output voltage 3-phase 380 V to 480 V (The maximum output voltage is equal to the input supply voltage)
Overload current rating 150%-1 minute, 180%-2 s
g o Dynamic braking circuit Built-in
§ § Dynamic braking resistor External braking resistor (Optional)
> Voltage-frequency 3-phase 380 V to 480 V - 50/60 Hz
% Allowable fluctuation Voltage 323 V to 528 V "3, Frequency + 5%
9] .
5 s:s:c'irteyd(s\‘/’:)e.’f”pp'y 327 44.3 53.9 65.6 795 108
Degree of protection (IEC60529) IP55
Enclosure rating (UL50) Type 12 5

Cooling method

Forced air-cooled

Cooling fan noise (dBA)

Reference value "

64 63

Color

RAL7016

EMC filter (IEC61800-3)

Category C2 (motor cable length: 50m or less) /
€3 (150m or less) 7

Category C3 (motor cable length: 150m or less

)7

DC reactor

Built-in

*1. Capacity is calculated at 440 V for the 480 V class.

*2. Indicates rated output current setting when the PWM carrier frequency (parameter F300) is 4 kHz.

*3. Lower limit of voltage for 480 V class is 342 V when the inverter is used continuously (load of 100%).
*4. Required power supply capacity varies with the value of the power supply side inverter impedance (including those of the input reactor and wires).
*5. The top cover included in the package must be installed with inverter, it is Type1 without the top cover.
*6. These acoustic noise values are not guaranteed because they are just reference values.

*7. Under <F300> setting into 4kHz for frame size A4E, or 2.5kHz for frame size ASE.
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< 480V class: ND rating >

Item Specification
Voltage class 480V class
Frame size A1E A2E A3E
Applicable motor (kW) 0.75 1.5 22 4 55 7.5 1 15 18.5 22
Applicable motor (HP) 1 2 3 5 7.5 10 15 20 25 30
Type VFAS3-
Form 4004PCE | 4007PCE | 4015PCE | 4022PCE | 4037PCE | 4055PCE | 4075PCE | 4110PCE | 4150PCE | 4185PCE
o Output capacity (kVA) ! 1.7 3.0 43 71 9.7 12.6 17.9 24.2 29.9 35.3
E Output current (A) 2 2.2 4 5.6 9.3 12.7 16.5 235 31.7 39.2 46.3
Output voltage 3-phase 380 V to 480 V (The maximum output voltage is equal to the input supply voltage)
Overload current rating 120%-1 minute, 135%-2 s
S > Dynamic braking circuit Built-in
g § Dynamic braking resistor External braking resistor (Optional)
= Voltage-frequency 3-phase 380 V to 480 V - 50/60 Hz
% Allowable fluctuation Voltage 323 V to 528 V '3, Frequency + 5%
% CR:::ciirg,d(E\‘;/"\"f;S“pp'y 12 2.4 34 6.1 8.3 10.9 15.6 213 264 314
Degree of protection (IEC60529) IP55
Enclosure rating (UL50) Type 12 8
Cooling method Forced air-cooled
Cooling fan noise (dBA) Reference value 58 54 60
Color RAL7016
EMC filter (IEC61800-3) Category C2 (motor cable length: 50m or less) / C3 (150m or less) 7
DC reactor Built-in
Item Specification
Voltage class 480 V class
Frame size A4E A5E
Applicable motor (kW) 30 37 45 55 75 90
Applicable motor (HP) 40 50 60 75 100 125
Type VFAS3-
Form 4220PCE 4300PCE 4370PCE 4450PCE 4550PCE 4750PCE
2 Output capacity (kVA) ™! 46.9 56.8 67.1 80.8 111 132
E Output current (A) 2 61.5 745 88.0 106 145 173
Output voltage 3-phase 380 V to 480 V (The maximum output voltage is equal to the input supply voltage)
Overload current rating 120%-1 minute, 135%-2 s
.‘_g“ = | Dynamic braking circuit Built-in
§ § Dynamic braking resistor External braking resistor (Optional)
%_- Voltage-frequency 3-phase 380 V to 480 V - 50/60 Hz
% Allowable fluctuation Voltage 323 V to 528 V "3, Frequency + 5%
% ?:;‘:Cii';d (E\‘;X;’ff”pp'y 420 52.4 63.2 77.0 103 125
Protective method (IEC60529) IP55
Enclosure rating (UL50) Type 12 ®
Cooling method Forced air-cooled
Cooling fan noise (dBA) Reference value “© 64 63
Color RAL7016
EMC filter (IEC61800-3) Category C2 (g;o:;g:)fr Ilzr;zt)h*:750m or less)/ Category C3 (motor cable length: 150m or less) 7
DC reactor Built-in

*1. Capacity is calculated at 440 V for the 480 V class.

*2.
*3.
4,
*5.
6.
*7.

Indicates rated output current setting when the PWM carrier frequency (parameter F300) is 4 kHz.
Lower limit of voltage for 480 V class is 342 V when the inverter is used continuously (load of 100%).
Required power supply capacity varies with the value of the power supply side inverter impedance (including those of the input reactor and wires).
The top cover included in the package must be installed with inverter, it is Type1 without the top cover.
These acoustic noise values are not guaranteed because they are just reference values.
Under <F300> setting into 4kHz for frame size A4E, or 2.5kHz for frame size A5E.
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m Common specification

ltem

Specification

Control specification

Control system

Sinusoidal PWM control

Output frequency range

Setting between 0.01 - 590 Hz. Default max. frequency is set to 0.01 - 80 Hz.
Maximum frequency adjustment (30 to 590Hz)

Minimum setting steps of frequency

0.01 Hz: operation panel input (60 Hz base),
0.03 Hz: analog input (60 Hz base, 11 bit/0 - 10 Vdc)

Frequency accuracy

Analog input: +0.2% of the maximum output frequency (at 25+10°C)
Digital input: +0.01%%0.022 Hz of the output frequency

Voltage/frequency characteristics

V/f constant, variable torque, automatic torque boost, vector control, base frequency adjustment 1, 2, 3, and 4 (15 - 590
Hz), V/f 5-point arbitrary setting, torque boost adjustment (0 - 30%), start frequency adjustment (0 - 10 Hz), stop fre-
quency adjustment (0 - 30 Hz)

Frequency setting signal

3 kQ potentiometer (possible to connect to 1 - 10 kQ-rated potentiometer)
0 - 10Vdc (input impedance Zin: 31.5 kQ)

-10 to +10 Vdc (Zin: 31.5 kQ)

4 - 20 mAdc (Zin: 250 Q)

Terminal block frequency command

The characteristic can be set arbitrarily by two-point setting. Compliant with 7 types of input; analog input ([RR], [RX], [II],
[Al4], [AI5]), and pulse input ([S4], [S5])

Frequency jump

Three frequency can be set. Setting of jump frequency and width.

Upper and lower limit frequencies

Upper limit frequency: 0 to max. frequency, lower limit frequency: 0 to upper limit frequency

PWM carrier frequency

Frame size A1E to A4E: adjustable between 1.0 - 16 kHz
Frame size A5E: adjustable between 1.0 - 8 kHz

PID control

Adjustment of proportional gain, integral time, differential time and delay filter. Multi PID and external PID control.

Torque control

Voltage command input specification: -10 - +10 Vdc

Real time clock

Current time (Year, month, date, hour, minute), Timezone, Daylight saving time, 4 working days and 20 holidays can be
set by parameters.

Acceleration/deceleration time

0.01 - 6000 sec. Selectable from among acceleration/deceleration. times 1, 2, 3 and 4. Automatic acceleration/
deceleration function. S-pattern acceleration/deceleration 1 and 2 pattern adjustable.

DC braking

Adjustment of braking start frequency (0 - <FH>Hz), braking (0 - 100%) and braking time (0 - 25.5 sec.). With emergency
off braking function and motor shaft fix control function.

Forward run/reverse run

Forward run with ON of the terminal [F], Reverse run with ON of the terminal [R] (Default setting). Coast stop with OFF
of the terminal assigned Stad-by function. Emergency off by panel operation or terminal.

Jog run

Jog run, if selected, allows jog operation from the operation panel
Jog run operation by terminal block is possible by setting the parameters.

Preset speed operation

By changing the combination of the terminals [S1], [S2], [S3], [S4], [S5] set frequency + 31-speed operation.
Selectable between acceleration/deceleration time, torque limit and V/f by set frequency.

Capable of restarting after a check of the power circuit elements in case the protective function is activated. Max. 10

g Retry times selectable arbitrarily. Waiting time adjustment (0 - 10 sec.)
E Soft stall Automatic load reduction control at overloading. (Default: OFF)
g Cooling fan ON/OFF management The cooling fan will be stopped automatically to assure long life when unnecessary.
c N
S | Lockout key operation Kgy Iopk selectable of RUN key, HAND/AUTO key , emergency stop/reset by STOP key or all keys on operation panel,
© with/without password.
g R ti ide-th h
o coer?t?;era Ivé power ride-throug Possible to keep the motor running using its regenerative energy in case of a momentary power failure. (Default: OFF)
Auto-restart Possible to restart the motor in coasting in accordance with its speed and direction. (Default: OFF)
Simplified pattern operation Poss!ble to selgct each 8 pattern_s in2 groups from 15-speed operation frequency. Max. 16 types of operation possible.
Terminal operation/repeat operation possible.
Commermal power supply/Inverter Possible to switch operation by commercial power supply or inverter
switching
Light-load high-speed operation Improves the efficiency of the machine by increasing the motor speed when it is running under light load.
Droop function When two or more inverters are used to operate a single load, this function prevents load from concentrating on one
inverter due to unbalance.
Override function External input signal adjustment is possible to the frequency command value.
- Stall prevention, current limit, overcurrent, overvoltage, short circuit on the load side, ground fault on the load side “,
£ | protective function undervoltage, momentary power failure (15 ms or more), non-stop control at momentary power failure, overload
e protection, arm short-circuit at starting, overcurrent on the load side at starting, overcurrent and overload at braking
»3 resistor, overheat, emergency off
>
"é Electronic thermal characteristic Switchable between standard motor/constant torque motor, adjustment of overload protection and stall prevention level.
E Reset Reset by 1a contact closed (or 1b contact opened), or by operation panel. Or power supply OFF/ON. This function is

also used to save and clear trip records.

(Continued overleaf)
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(Continued)

ltem Specification
Stall prevention during run, overvoltage limit, overload, undervoltage on power supply side, DC circuit undervoltage,
Alarms . . e L N N . )
setting error, in retry, upper limit, lower limit. (Control power supply option undervoltage), (Operation panel disconnection).
Overcurrent, overvoltage, overheat, short circuit on the load side, ground fault on the load side, inverter overload, arm
short-circuit at starting, overcurrent on the load side at starting, cooling fan fault, CPU fault, EEPROM fault, RAM fault,
Causes of oo ) -
failures ROM fault, communication error, (brakmg. resistor ovef\rcurrent/overload), (gmergency off), (undervoltage),
(undercurrent), (overtorque), (motor overload), (input phase failure), (output phase failure)
The items in the parentheses are selectable.
Output frequency, frequency command, forward run/reverse run, output current, DC voltage, output voltage,
c compensated frequency, terminal input/output information, CPU version, past trip history, cumulative operation time,
S Monitorin feedback frequency, torque, torque command, torque current, exiting current, PID feedback value, motor overload
2 | screen of LCD function 9 factor, inverter overload factor, PBR overload factor, PBR load factor, input power, output power, peak output current,
i peak DC voltage, RR input, Il input, RX input, Al4 input, Al5 input, FM output, AM output, expansion 1/O card option
o CPU version, integral input power, integral output power, communication option reception counter, communication
2 option abnormal counter.
a
. . . K o .
Free unit display D|spolay of optional units other than output frequency (motor speed, line speed, etc.), current ampere/% switch, voltage
volt/% switch
Automatic edit Searches automatically parameters that are different from the default setting parameters. Easy to find changed
function parameters.
User default User parameter settings can be saved as default settings. Allows to reset the parameters to the user-defined parameter
setting settings.
LED Charge display Displays power circuit capacitor charging.
14 digital input terminals (of which 6 are optional) are programmable digital input, and the signal function are arbitrarily
Digital input selected from 178 types including positive/negative logic selection. 3 function can be assigned for some terminals. The

input level complies with IEC61131-2 logic type1.

Digital output

3 digital output terminals (of which 2 are optional) are programmable digital output, and the signal function are arbitrarily
selected from 256 types including positive/negative logic selection. 2 function can be assigned for some terminals. Out-
put capacity is 24Vdc, 50mA.

Sink/Source logic setting

Possible to select minus common (CC) or plus common (P24) for digital inputs by mechanical switch.
(Default setting: external power supply)

Pulse train frequency input

Possible to be assigned on digital input ([S4] and [S5]) terminals (Up to 30 kpps), can be used as PG input

Pulse train frequency output

Possible to be assigned on digital output [FP] terminal (Up to 30 kpps, duty 50%)

Relay output
(Failure detection relay)

1c contact and five 1a contacts (of which 3 are optional) relays are programmable output, and the signal function are
arbitrarily selected from 256 types. Output capacity is 250Vac-2A or 30Vdc-2A at maximum.
(Failure detection output is assigned on 1c contact relay at default setting)

Interface specification

Frequency command input

5 analog input terminals (of which 2 are optional) are frequency command input, The input level depends on each termi-
nal (0-10V, +/-10V, 0-20/4-20mA or PTC).

Output for frequency meter/
Output for ammeter

2 analog output terminals are programmable analog output, and the signal function are arbitrarily selected from 54 types.
The output level are also programmable (1mA dc full-scale milli-ammeter, 0-20mA, 4-20mA or 0-10V).

Control power supply

2 output: 10V-10mA and 24V-200mA with current limiter
1 input: control supply back up function (24Vdc-1A)

Functional Safety

Safe Torque Off comply with IEC61800-5-2

Communication function

Embedded Ethernet (dual port with switch): EtherNet/IP, Modbus-TCP, Webserver
Embedded RS485 (2 channel): Toshiba inverter protocol, Modbus-RTU
Optional: PROFINET, DeviceNet, PROFIBUS-DP, EtherCAT

Use environments

Indoor use. Place not exposed to direct sunlight and free of corrosive gas, flammable gas, explosive gas, oil mist, and
large amount of non-conductive or conductive dust.

Ambient temperature

-15 to +50°C (Derating of rated current is needed when ambient temperature will rise above 40°C)2

‘% Storage temperature -25 to +70°C (temperature applicable for a short term)
g Relative humidity 5 to 95% (free from condensation)
z 4800m or less for TN/TT system
w . 3800m or less for IT system
Altitude 2000m or less for corner-earthed system
Current reduction necessary if above 1000m "
Vibration " 5.9 m/s40.6G} or less (10 - 55 Hz)
*1: This function protects inverters from overcurrent due to output circuit ground fault.
*2: For detail of current reduction, see "instruction manual for load reduction" (E6582116).
*3: Current must be reduced by 1% for each 100m over 1000m. (e.g. 90% at 2000m, 80% at 3000m.)
*4: Test condition: IEC60068-2-6, IEC60068-2-27
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|6. 2 Outside dimensions and mass

m Outside dimensions and weight

Erame Dimensions (mm) Approximate
. Type-Form “q
size . . mass (kg)
w1 H D W1 H1
VFAS3-4004PCE 13.2 (12.1)
VFAS3-4007PCE 13.2 (12.1)
272 743.5
A1E VFAS3-4015PCE (250) (678) 271 205 661 13.4 (12.3)
VFAS3-4022PCE 13.6 (12.5)
VFAS3-4037PCE 13.7 (12.6)
VFAS3-4055PCE 17.1 (16.0)
A2E 272 7435 301 205 661
VFAS3-4075PCE (250) (678) 17.4 (16.3)
VFAS3-4110PCE 21.3 (20.2)
272 743.5
A3E VFAS3-4150PCE (250) (678) 301 205 661 21.8 (20.7)
VFAS3-4185PCE 21.9 (20.8)
VFAS3-4220PCE 51.5 (49.5)
320 1015
A4E VFAS3-4300PCE (290) (910) 340 250 888 51.5 (49.5)
VFAS3-4370PCE 52.5 (50.5)
VFAS3-4450PCE 89 (87)
375 1358
ASE VFAS3-4550PCE (345) (1250) 375 293 1220 91 (89)
VFAS3-4750PCE 91 (89)
*1: Values in (') without attached top cover
m Outline drawing
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